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I. EXECUTIVE SUMMARY

A. Introduction

This report summarizes the findings and results of the Initial Environmental Examination (IEE) for the subprojects included in ADB's Madhya Pradesh Major District Roads Sector Project (the Project). The Project aimed to improve transport connectivity in the state by rehabilitating and upgrading priority Major District Roads (EXISTING MDR). The Project constitutes (i) rehabilitating and upgrading EXISTING MDR (ii) improving road maintenance and asset management and (iii) developing an efficient accident response system. 

The Government of Madhya Pradesh through the Government of India has received in principle approval  for  a  loan  from  the  Asian  Development  Bank  (ADB)  towards  Madhya Pradesh  Existing MDR  Improvement Project Package – VIII (Length 17.850 Km) for  developing  State  Road  network  adopting innovative financial models under hybrid annuity/ Public Private Partnership (PPP). A pre – financial feasibility has been conducted by PIU, MPRDC on a Core Road Network and selected for Detailed Project Preparation and Implementation under MPRDC (The Authority). Authority has decided to undertake selected stretches of newly declared (Table 1) Existing MDR Package – VIII (Length: 17.850 Km) (the “Project”) which are to be upgraded and to be developed on Hybrid Annuity/ public-private partnership on Design, Build, Finance, Operate and Transfer basis (DBFOT).

Table 1: District Wise Road Length

	Sr. No.
	District
	Name of Roads

	1.
	Sehore
	Bhaukhedi – Dhamanda – Amlaha

	
	Total Length =
	17.850 Km


With a view to inviting bids for the Project, the Authority has decided to conduct a feasibility study for determining the technical feasibility and financial viability of the Project. If found technically feasible and financially viable, the Project may be awarded on DBFOT basis on Hybrid Annuity mode through a competitive bidding process.

In pursuance of the above, the Authority has decided to carry out the process for selection of a Technical Consultant, a Financial Consultant and a Legal Adviser for preparing the Feasibility Report and bid documents. The Financial Consultant will develop the revenue model and assist the Authority in the bidding process. The Legal Adviser will review the draft agreement/ concession agreement based on the Model Concession Agreement (MCA) for “Two laning with paved rigid/ flexi shoulder of selected stretches of Existing MDR (Length: 17.850 Km) through Hybrid Annuity/ Public Private Partnership (the “MCA”) read with the Manual of Standards and Specifications”. The Technical Consultant shall prepare the Feasibility Report in accordance with the Terms of Reference specified at Schedule-1 (the “TOR”).

In pursuance of the above, HEC (P) Limited, Bhopal has been appointed as Consultants by MPRDC to carry out the Preparation of  Detailed Project Report and provide Transaction Advisory Services for “Madhya Pradesh State Highway Improvement Project Roads in the State of Madhya Pradesh to two/ four lane with Paved Shoulder Configuration”.

The subproject roads are located in the Sehore district of Madhya Pradesh State of India. The report also briefly describes the subprojects, existing environmental conditions in the subproject areas, anticipated environmental impacts and corresponding mitigation measures, public consultation process, the Environmental Management Plan (EMP) and its monitoring plan. The Project is categorized as environment Category B as per SPS 2009 categorization criteria. REA Checklist is attached as Appendix – 1. The Initial Environmental Examination (lEE) for the proposed subprojects has been carried out as part of project preparation and in compliance with ADB’s Safeguard Policy Statement (SPS) 2009 requirements. Since the subproject roads will be upgraded within existing available ROW, no Environmental Clearance (EC) is required for the proposed road widening subprojects as per Environmental Impact Assessment (EIA) Notification 2006 of GOI – MOEF.
B. Objectives of the IEE
Following are the objectives of the Environmental Study:

· Determine  the  category  of  the  project  depending  on  improvement  proposal, environmental sensitivity and magnitude of impacts, i.e., screening as per Government of India’s regulations and ADB’s Safeguard Policy Statement 2009;

· Determine the appropriate extent and type of EA required (IEE or EIA), i.e., scoping;

· Determine the requirement of statutory clearances;
· Baseline environmental monitoring and survey;
· Prediction of Impacts on Relevant Environmental Attributes and mitigation measures to minimize the impacts; and

· Preparation of EMP Report. 

C. Description of the Project

The location site of the Project Corridor starts in Bhaukhedi from Km Stone 18.7, at T – Junction (LHS – Icchawar and RHS – Sehore) of MP – MDR – 53 of Latitude and Longitude (23° 4'48.11" N and 77° 1'34.75" E). The Road Terminates at Amlaha X – Major Junction (LHS – Astha, RHS – Sonda Temple) on Km Stone – 0 on SH – 18, of Latitude and Longitude (23° 7'5.54" N and 76°54'15.53" E), in Sehore District. The road traverses through Sehore district of Madhya Pradesh. Total Existing length of the road is 17.850 Kms. The Project Highway is an existing Single lane highway which is to be developed to two lane with paved shoulder from Km 00.000 (Bhaukhedi) to Km 17.850 (Amlaha – Dhamanda) in the State of Madhya Pradesh (Project Design Length – 17.850 Km).
The Project Road shall follow the existing alignment unless otherwise specified by the authority and shown in the alignment plans are specified already in the DPR section. Notwithstanding anything to the contrary contained in this Agreement or Manual, the proposed profile of the project highway as to be followed by the Contractor with minimum FRL as indicated in the alignment plan. Based on site/ design requirement, the Contractor may, however, improve/ upgrade upon the alignment plans and profiles raise the Finished Roadway Level (FRL) with approval from the Independent’s Engineer within the available Right of Way (ROW). Geometric deficiencies, if any, in the existing horizontal and vertical profiles shall be corrected as per the prescribed standards for plain/ hilly terrain to the extent land is available. 

The Project road is part of Bhaukhedi – Dhamanda – Amlaha Road declared Existing MDR, from Bhaukhedi-Dhamanda – Amlaha Road which connects Existing MDR at both ends and the proposed improvement starts in Bhaukhedi village of Sehore district from the T – Junction of Bhaukhedi – Amlaha – Dhamanda Road to Icchawar – Sehore Road and ends at X – Junction in Amlaha village of Sehore District. The project area lies between Latitude and Longitude of 23° 4'48.11" N and 77° 1'34.75" E and 23° 7'5.54" N and 76°54'15.53" E. The assigned road segment of NH runs broadly in N – E direction from Bhaukhedi to Amlaha Road Village upto EXISTING MDR at X – Junction. During preparation of road inventory it is noticed that the road passes through plain, (Figure 1). The average Mean Sea Level (MSL) of the project road section is 502 m. Existing length of the project road is 17.850 Km. Bhaukhedi is a Village in Icchawar Tehsil in Sehore District of Madhya Pradesh State, India. It belongs to Bhopal Division. It is located 20 Km towards West from District head quarters Bhopal and approximately 6 Km from Icchawar and 51 Km from State capital Bhopal.
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Figure 1: Location Map showing Bhaukhedi – Dhmanda – Amlaha Project Road
The proposed road section is part of the Existing MDR network on Madhya Pradesh. The existing road sections are mostly single lane district roads with carriageway width vary from 3.0 m to 4.0 m with earthen shoulders. Formation width varies from 5.0 m to 9.0 m. The sub – project roads are running through plain terrain and passing across several agricultural land, villages, and towns. The existing pavement is bituminous in most of the road sections, but CC pavement can not be found in any sections. The overall riding quality is poor. The condition of shoulders is also poor which are now mostly covered with vegetation. There is no formal drainage system along the roads. The current average daily traffic on the sub project roads is relatively low and varying between 400 PCU to 1,150 PCU. The design PCU adopted in the study is 1,115. 
As per study 2 – Lane with Paved/ Earthen shoulder is proposed for the project highway. Cross falls adopted is 2.5% for the Bituminous Pavement. The cross fall of the paved shoulders has been kept the same as that of main Carriageway, 3.5% for Earthen shoulders and 4.0% for Paved Shoulder except where super elevation is applied. On super elevated sections, the shoulders will have the same cross fall as that of the pavement. The width of shoulders in open area is varies up to 1.5 m earthen shoulder and in built-ups it’s varies up to 2.5 m paved shoulder. Typical cross sections are attached at the end of this report. The consultancy services for the same is to include design of best possible alignment and pavement composition, design of bridges, culverts and other structures in addition to analysis of costs, determining project feasibility, preparation of Land Acquisition Plan (LAP), if any, and obtaining of all requisite clearances (Figures 2 and 3). 
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Figure 2: Projected Alignment of Bhaukhedi – Dhmanda – Amlaha Road Showing Network in the Sehore District
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Figure 3: Start and End Point of the Projected Road
Width of Carriageway 

Two lane with paved shoulder: Existing Single lane flexible carriageway shall be reconstructed to two lane Flexible pavement with  paved shoulder (7.0 m carriageway, 1.5 m paved shoulders and 1.5 m paver block floorings and PCC V – shaped  drain on either side) in built – up area as per of schedule ‘D’ in the following locations.

Carriageway
The existing highway Single lane is 17.850 Km, single lane in 17.850 Km length. Flexible pavement exists in the 17.850 lengths and no rigid Pavement in the project highway. The existing flexible pavement is in poor condition as shown in (Table 2).
Table 2: Pavement Condition of Bhaukhedi – Dhamanda – Amlaha Road

	Sr. No.
	From (m)
	To (m)
	Length (m)
	Type of Pavement
	Width of Carriageway
	Lane Configuration
	Pavement Condition

	1.
	00.000
	02.050
	02.050
	BT
	3.75
	Single Lane
	POOR

	2.
	02.050
	04.430
	02.380
	BT
	3.75
	Single Lane
	POOR

	3.
	04.430
	09.420
	04.990
	BT
	3.75
	Single Lane
	POOR

	4.
	09.420
	09.700
	00.280
	BT
	3.75
	Single Lane
	POOR

	5.
	09.700
	12.200
	02.500
	BT
	3.75
	Single Lane
	POOR

	6.
	12.200
	12.950
	00.750
	BT
	3.75
	Single Lane
	POOR

	7.
	12.950
	14.900
	01.950
	BT
	3.75
	Single Lane
	POOR

	8.
	14.900
	15.500
	01.300
	BT
	3.75
	Single Lane
	POOR

	9.
	15.500
	17.500
	02.000
	BT
	3.75
	Single Lane
	POOR

	10.
	17.500
	17.850
	00.350
	BT
	3.75
	Single Lane
	POOR

	
	Total =
	17.850
	
	
	
	


Sructures 
There is no major and no minor bridge and 18 Nos. culverts (18 Pipe Culverts), 06 Nos. Causeways (06 – VCW) and 01 Nos. Slab Culvert on the existing alignment of the project road. The summary of existing major and minor bridges, slab and pipes are shown in Tables 3 and 4. 

Table 3: Major and Minor Bridges, Pipe Culverts and Causeways of Projected Road

	Type of Culverts
	Pipe Culverts
	Causeways
	Slab Culvert

	Total Numbers =
	18
	06
	01


Table 4: Typical Cross Sections of the Highway on Projected Road

	Sr. No.
	From (Km)
	To (Km)
	Length (Km)
	Widening Scheme
	Reference TCS
	Remarks

	1.
	00.000
	02.050
	02.050
	Concentric
	Modified
	-------

	2.
	02.050
	04.430
	02.380
	Concentric
	Modified
	Bhaukhedi

	3.
	04.430
	09.420
	04.990
	Concentric
	Modified
	-------

	4.
	09.420
	09.700
	00.280
	Concentric
	Modified
	Narsingkheda

	5.
	09.700
	12.200
	02.500
	Concentric
	Modified
	-------

	6.
	12.200
	12.950
	00.750
	Concentric
	Modified
	Durgpur

	7.
	12.950
	14.900
	01.950
	Concentric
	Modified
	-------

	8.
	14.900
	15.500
	01.300
	Concentric
	Modified
	Dhamanda

	9.
	15.500
	17.500
	02.000
	Concentric
	Modified
	-------

	10.
	17.500
	17.850
	00.350
	Concentric
	Modified
	Amlaha

	Total Length (Km) =
	17.850
	
	
	


Overhead traffic signs: Overhead gantry sign boards shall be provided at the following locations (Table 5):
Table 5: Projected Overhead Gantry

	Sr. No.
	Location (Km)
	Type
	Remarks

	1.
	00.000
	Overhead Gantry
	Project Starts @ Bahukhaedi

	2.
	17.850
	Overhead Gantry
	Project Ends @ Amlaha


COMPULSORY AFFORESTATION 

Compulsory afforestation shall be done with minimum 77 trees along the right of way or at place identified by the Independent Engineer/ Authority or as per IRC: SP – 21 – 2009. The Concessionaire shall plant new Shisham, Peepal, Bargad, Imli, Kabeet, Jacaranda, Palash, Kadam, Amaltas, Mahua, Mango, Gulmohar, Karaj, Jamum of average height 3.0 m and average girth 0.125 m. The Concessionaire shall also be responsible for maintenance, safety (fencing, tree guard, watch and ward etc.) replacement and survival of planted trees during the concession period.
LOCATIONS

The safety barriers shall be provided at hazardous locations as per Clause 7.18 of the Manual. W – Beam metal crash barriers shall be provided on all curves locations, approaches to bridges and high embankment more than 3.0 m at all hazardous locations in consultation with the Independent Engineer
D. Project Highlights
Table 6: Projected Road Highlights and Discription

	Project Points
	Discription

	Road Stretch
	Bhaukhedi to Amlaha Road

	EXISTING Road Length
	17.850 Km

	Design/ PROPOSED Road Length
	17.850 Km

	Start Point
	Sehore – District at Bhaukhedi  Village

	End Point
	X – Junction with Sehore District at Amlaha Road

	Districts en – route
	Sehore

	Important Settlements/ Villages
	Bhaukhedi, Narsingkheda, Dhamanda, Amlaha, etc.

	Terrain
	Plain (00.000 to 17.580) 

	Land Use
	Built up and Agriculture

	Major Bridge
	00 Nos.

	Minor Bridges
	00 Nos.

	Slab Culvert
	01 Nos.

	HPC
	18 Nos.



	VCW
	06 Nos.


E. Identification of Homogenous Sections
Based on the traffic surveys conducted by the pre – feasibility study the entire project road was divided into single section. However, the package of EXISTING MDR from Bhaukhedi – Dhamanda – Amlaha Road involves one homogeneous section is present. 

F. Traffic Forecast
In this report is concerned about Bhaukhedi – Dhamanda – Amlaha Road. Traffic Survey Locations and Schedules were, as given below and the traffic survey schedule has been presented in the Table 7 and Figure 4 below.

Table 7:  Location and Schedule of Different Traffic Surveys

	Sr. No.
	Type of Survey
	Location
	Survey Date
	Duration of Survey

	1.
	Classified Traffic Volume Count (CTVC)
	At Km 3.000
	25/ 04/ 2018 to 01/ 05/ 2018
	7 Days/ 24 Hours

	2.
	Axle Load Survey (ALS)
	At Km 3.500
	26/ 04/ 2018 to 01/05/2018
	24 Hours
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	Photographs of CTVC Survey (Km 3.000)


Figure 4: Photographs of Different Traffic Surveys
TRAFFIC SURVEYS ANALYSIS

Average Daily Traffic (ADT): The traffic volumes counted in 15 minute intervals have been aggregated to one-hour volumes. These are presented in the Appendix. The hourly volumes have been aggregated into daily volumes for the entire survey period (7 – Days). The daily volumes are then averaged for ADT. To express the classified vehicular count in terms of PCUs, the PCU factors as given in IRC – 64: 1990 have been considered. For ready reference, the PCU Factors considered in the analysis are given in the Table 8 below.
Table 8: PCU Factors as per IRC 64: 1990

	Sr. No.
	Vehicle Type
	PCU Factor

	1.
	Two Wheeler
	0.50

	2.
	Car/ Jeep/ Van/ Taxi/ Auto
	1.00

	3.
	BUS
	Mini
	1.50

	4.
	
	Standard
	3.00

	5.
	LCV
	1.50

	6.
	Truck
	2 – Axle
	3.00

	7.
	
	3 – Axle
	3.00

	8.
	
	Multi – Axle/

with Trailer
	4.50

	9.
	Agricultural

Tractor
	With Trailer
	4.50

	10.
	
	Without Trailer
	1.50

	11.
	Cycle
	0.50

	12.
	Cycle Rickshaw
	2.00

	13.
	Hand Cart
	3.00

	14.
	Animal Drawn
	Bullock Cart
	8.00

	15.
	
	Horse
	4.00


The summary of ADT, as observed on the Project Road, in terms of numbers of vehicles and PCU are given in the Table 9 below.
Table 9: Summary of Average Daily Traffic (ADT)

	Vehicle Category
	Km 8.200

	
	ADT (Nos)
	ADT (PCU)

	Two Wheeler
	122
	61

	Three Wheeler/ Auto
	01
	01

	Car/ Jeep/ Van/ Taxi
	21
	21

	Mini Bus
	00
	00

	Bus
	11
	33

	LCV
	04
	06

	2 – Axle Truck
	12
	36

	3 – Axle Truck
	14
	42

	M – Axle Truck
	17
	77

	Tractor With Trailer
	167
	752

	Tractor Without Trailer
	48
	72

	Total First Moving Vehicles (FMV)
	417
	1100

	Cycle
	15
	08

	Cycle Rickshaw
	00
	00

	Hand Cart
	00
	00

	Bullock Cart
	00
	00

	Horse Cart
	00
	00

	Total Slow Moving Vehicles (SMV)
	15
	08

	Total =
	432
	1,108


G. Improvement Proposal
Table 10: Summary of Structures and Details

	Sr. No.
	Structures
	Details

	1.
	Particular
	Proposed Status

	2.
	Bypass
	00 Nos.

	3.
	A  Re – Alignment
	00 Nos.

	4.
	Bridge and Culverts
	Reconstruction – 24 Nos.

Retained – 00 Nos.

Widening – 01 Nos.

New Construction - 06 Nos.

	5.
	RUB
	00 Nos.

	6.
	Road Side Drains
	Yes

	7.
	Bus Bays
	10 Nos.

	8.
	Truck Lay Byes
	00 Nos.

	9.
	Toll Plaza
	00 Nos.


H.  Policy, Legal and Administrative Framework

As per the ADB’s Safeguard Policy Statement 2009 the proposed project has been classified as Category “B” project requiring Initial Environmental Examination (IEE).

Environment Clearance: The proposed project is the strengthening and widening of existing Existing MDR. Project road is passing through plain terrain (below 1,000 m MSL) and is not passing through any ecologically sensitive area. Therefore, Environmental Clearance is not required from Government of India for improvement of Bhaukhedi – Dhamanda – Amlaha (EXISTING MDR) [Total Length: 17.850 Km] in the State of Madhya Pradesh.

Apart from the clearances for the overall project work, the contractor, before starting the construction work, has to obtain required Clearances/ NOCs  from mining department, state pollution control board, Forest department etc. to operate his equipment and carrying out construction work.

In addition to the above, Contractor has to obtain:

· Insurance related to 3rd party insurance, Indemnity, Workmen Compensation etc.;
· Permission/ license to store explosive materials;
· Permission from local Panchayat/ Municipal body for setting up Construction Camp;
· Change of Land Use Certificate from District Land Revenue Officer (DLRO).
I.  Description of the Environment

Sehore is one of the districts extending the location site of the Project Corridor starts in Bhaukhedi from Km Stone 18.7, @ T – Junction (LHS – Icchawar and RHS – Sehore) of MP – MDR – 53 of Latitude and Longitude (23° 4'48.11" N and 77° 1'34.75" E). The Road Terminates at Amlaha X – Major Junction (LHS – Astha, RHS – Sonda Temple) on SH – 18, of Latitude and Longitude (23° 7'5.54" N and 76°54'15.53" E), in Sehore District. The road traverses through Sehore district of Madhya Pradesh. Total Existing length of the road is 17.850 Kms. The Project Highway is an existing Single lane highway which is to be developed to two lane with paved shoulder from Km 00.000 (Bhaukhedi) to Km 17.850 (Amlaha) in the State of Madhya Pradesh (Project Design Length – 17.850 Km).The total area is 6,578 Sq. Km and the area wise rank of the district is 12th in the state. The project road is a redevelopment of existing Bhaukhedi – Dhamanda – Amlaha major district road to increase traffic intensity between two highways EXISTING MDR by the existing environmental conditions of the study area by facilitating wider carriage way and smoother pavement road. The study area cover over 15 Km on either side of the road, in general and specific environmental features of the study corridor/ alignment, i.e., 50 m on either side of the existing centerline of the road, in particular, has been studied as described in the subsequent sections.

The project areas experience typical tropical climate. The topography of the project areas is one type with some sections passing through plain terrain. Land use is predominantly agriculture and the project is characterized as having very deep soils with texture ranging from sandy loan to clay in the surface and clay loam in the sub – soils with sub – angular blocky dominant texture. The soil type in the areas is mainly well graded composed of sandy silty and clayey loam. Black soil also found in the project areas and the Nitrogen content is varying between 60.0 mg to 85.0 mg/ 1,000 g and is rich in organic carbon content. The project road section does not cross major river system of the state, however there are number of small streams and tributary rivers crossing the subproject roads.
1. Seismicity

The project area is located in the central India which is moderately active seismic region. The project road is situated in the Zone – II (having low seismic intensity) of the Seismic Map of India (as per IS: 1893, Part – I, 2002) and therefore has a low risk of potential damage due to earthquake.

2. Land Use

In the year 2001 – 2011 the total reported area of the district was 9,229 Sq. Km. Most part of the district has rich black cotton soil. Sehore owes nation – wide recognition it has won to its high yields of sugarcane and an important member of wheat Lone of Madhya Pradesh. The total land was 656368 hects, out of which 172,430 hectares of land was under forest. Land put to non – agricultural use in 50,658 hectares, barren and uncultivable land was 27,854 hectares, fallow land was 6,575 hectares and under other fallow land was 2,263 hectares, and net area sown was 396,588 hectares as per district statistics of 2010 – 2011. Sehore district has double cropped area of 290,608 hectares compared to total sown area of 687,196 hectares during the year 2010 – 2011. The main agricultural products are wheat, paddy, jowar, maize, pulses, oilseeds, sugarcane etc.
The land use area of the villages is given in hectares. The land use pattern in the Village Directory conforms to the pattern of classification of land use as recommended by the Ministry of Agriculture, Government of India. The Ministry has recommended the maintenance of records of land use pattern under the 9 categories as indicated in the Village Directory. Within ROW the land use is mainly open land with trees by the side of the earthen shoulder.
3. Soil Quality
Soil in the Eastern part of the low – land is generally superior to the soil in the Bhaukhedi – Dhamanda tablelands. In the lowlands the soil is of greater depth and fertile, while the mica particles in the tableland soil tend to reduce its fertility. In the lowlands, at the base of the hills, the soil found is of inferior quality. It has been observed that the texture of soil is sandy loam with 67% sand content and 11% clay content. The pH of the soils is found to be 7.51 indicating neutral soil, which can hold moderate calcium and molybdenum salts but generally low in iron and boron nutrients. The organic matter was observed to be sufficient (1.8%). The sodium absorption ratio is moderate (1.3%), while the nitrogen content of the soil is sufficient. Therefore, it can be inferred that the overall fertility status of the soils within the study area is moderate.

4. Climate and Meteorology

The study area has a tropical climate with moderate summer, high rainfall and mild winter. The months between; November to January are generally dry and cool. The month of April is the hottest with mean daily maximum temperature being above 35°C. Temperature drops with the onset of monsoon. Humidity is high (80%) during monsoon season. Visibility in winter months remains clear and mist rarely leads to foggy conditions.

The climate of Sehore district is relatively temperate and dry except during the monsoon season. From climate point of view, the year may be divided into four seasons. The period from March to second week of June is the summer season followed by the South – West monsoon season resulting in about 92% of the rainfall in the district. During 2008 – 2009 average rainfall in the district is 104.9 mm and the rainfall in the district increases from the west to the east, the southern most parts of the district get less rainfall than elsewhere upto the end of September. October and November constitute the post monsoon season.
The cold season is from December to the end of February with bright and cloudless sky. Though the days are hot, the nights are moderately cool and pleasant. The month of January sometimes brings spells of extreme cold resulting from cold wave and hail storms with the mean daily maximum temperature at about 27.0°C and the mean daily minimum temperature of 8.7°C. After February temperature increases steadily till May which is generally the hottest month with mean daily maximum temperature at 41.0°C and the mean daily minimum temperature at 26.0°C. In the summer season, the day temperature may sometimes go above 45.0°C and with the onset of the South – West monsoon by about mid – June the temperatures decrease appreciably. Winds are generally light with some strengthening in force in late summer and early part of the monsoon season. During the South – West monsoon season the winds blow mostly from directions between North – West and South – West.

Source: Site of Indian Metrological Department;
5.  Ambient Air Quality

For drawing up the baseline status of ambient air quality in the study corridor, ambient air quality monitoring has been conducted at 2 representative locations along the project road at a frequency of twice a week at each station for one month. The 24 – Hourly monitoring results of PM2.5, PM10, SO2, NO2 and 1 – Hourly CO corresponding to air quality stations are measured. The 24 – Hourly average 98% values of all parameters at both the locations were observed to be within the prescribed limit but it may increase  due to road construction activities and some precautionary measures are being considered for Industrial, Residential, Rural and other areas as stipulated in the National Ambient Air Quality Standards (NAAQS), 2009.

6. Ambient Noise Level

To assess the background noise levels, ambient noise monitoring was conducted at 2 representative locations, 1 in residential areas and other at Silence Zone. 

The daytime (Ldeq) and night time (Lneq) noise equivalent levels in the monitored Silence Location, Public  School, Amlaha  shows  that  the  ambient  noise  levels  some time exceed  the stipulated Noise standards during both day and night time. The daytime (Ldeq) noise equivalent level in the monitored residential location Bagholi shows that the ambient noise levels are within the stipulated Noise standards, while night time equivalent levels exceed slightly than the stipulated limits.

L90 values in day and night time are found to be less than the stipulated limit that is 50 db (A). This signifies that noise levels never exceed 50 db (A) in 90% of the measured time during the day. The reason for such low noise may be attributed to less vehicular traffic in front of the school. L10 values in day time at measured site are found to be below the standard while the same for night time slightly exceeds the stipulated limits.

Substantial noise will be generated from the use of heavy equipment and processing of rocks and asphalt. Adequate distance separating the rock crusher and hot mix plants will be required and the sourcing of “Readymade” gravel and asphalt will be promoted to avoid the establishment of these plants. Along the road particularly near sensitive sites like schools and hospitals, the use of less noisy equipment, scheduling of noisy activities, and provision of noise barriers will be implemented by the contractor to minimize disturbance.
7. Surface and Ground Water Quality

The water quality in the area is hard in nature with total hardness level ranging from 230 mg/ l to 310 mg/ l. Overall the ground water quality in the project areas is of good condition. In total around Two Surface Water (Pond); and Two Ground Water Quality Monitoring Stations (Hand – Pumps) in the study corridor were selected for monitoring, analysis and assessment of water quality.
The entire command area in all blocks of district is in safe categories while the non-command area of Sehore and Ashta blocks fall under critical category. The stage of ground water development has reached to 98% and 89% in Sehore and Astha block respectively of district. The Net annual ground water available in the Sehore District is 749.99 MCM and draft from all uses is 576.99 MCM, Net ground water available for future irrigation use is 141.06 MCM. The Net annual ground water available in the Sehore District
Ground water quality to be contiguous to Sehore district is assessed annually by CGWB on the basis of analysis of ground water samples collected from 8 Nos. of hydrograph stations in the district. On the basis of the data for the year 2011, the water quality is described as follows: Quality of Ground Water for Drinking Purpose: The pH values of all the water samples varied in between 7.20 to 7.80 hence proved alkaline in nature and were within permissible limit (6.50 to 8.50) as described by BIS (IS: 10500: 2009). The EC values were found to be in the range of 786 and 1762 μS/ cm at 25°C (Larkui, highest) with an average of 1098 μS/ cm at 25°C and were underneath of permissible limit (3000 μS/ cm at 25°C) as described by BIS (IS: 10500: 2009). The anion chemistry shows that the chloride concentration ranged 35 – 305 mg/ l in the area surveilled and two locations namely Larkui (305 mg/ l, highest) and Astha (252 mg/ l) reported to have chloride.
Deterioration  of  water  quality  may  occur  near  the  construction  camp  and  active construction camps. This will be minimized by timing land clearing and earthmoving during the dry season; proper handling of materials including oil, and lubricants; prohibiting the disposal of untreated sewage; and proper erosion control near Rivers and Nallahs.

8. Ecology and Biodiversity 
The project district Sehore in general have moderate to high percentage of forest cover. The project road is passing through plain terrain with land use being agriculture. There is no forest in our project road so there is no need to Study the biodiversity.
Protected Areas: 

The project road section does not pass through any protected area such as Biosphere Reserve, Wildlife Sanctuary, National Park or Bio – Reserve Area. There is no Wildlife Sanctuary, National Park or Bio – Reserve Area within 10 Km from the sub – project roads. No rare or endangered species found in corridor of impact along the sub – project roads.
Road Side Trees: 
The number of roadside trees within existing row is estimated to be total LHS and RHS are 77 Trees, out of which 54 trees are on the right hand side and 23 trees are on the left hand side of the project road Number of Trees – Girth Class (cm) in the inventory. In the study amount of water available to a tree or shrub in a plantation is proportional to the soil density and capacity. 
Bio – Diversity Study: 
In the past, the district had thick forest with related flora and fauna. During the last 50 years the forests in the district were degraded. The forests of the district may be divided into four categories, viz; Dry Deciduous Teak Forests, Foot hill teak Forest, Mixed forest and Bamboo Forest.
The forests of Sehore district afford ample cover to large species of wild animals, birds and insects. The two species of monkeys commonly found are the Bengal monkey (Macacas rhersus) and the langur (Semnopithecus centellus). Panther (Pantherea Pardus) is more common than the tiger (Panthera tigris) in forests of the district. Sloth bear (Melursus ursinus) is found amongst large rocky hillsides and steep cliffs, near abandoned forts and thickly wooded ravines in the dry deciduous forests. Wild pig (Sus Cristatus) and Nilgai (Boselaphus tragocamelus) are also found in the district. Sambhar (Rusa unicolor – kerr) is found all over the district including lower slopes and falls. In the past, district Sehore was known for large number of lions. Now a days there is only traces of the king of the forest. There is no need to study of Bio – Diversity in our project road.
Protected Areas: The project road does not traverse through any National Park, Wildlife Sanctuary or Bio – Sphere Reserve.

Forest: There is no forest area in our project road.
9. Educational, Medical and Religious Properties

The number of roadside educational, medical and religious/ cultural properties along the projected road but not in ROW is summarized in the Tables 11 and 12.
Table 11: Details of Educational and Medical Facilities in the Project Road Areas
	LIST OF EDUCATIONAL AND MEDICAL PROPERTIES 

	Sr. No.
	Chainage
	Remarks

	1.
	2.200
	RHS School

	2.
	3.500
	LHS Hospital

	3.
	12.100
	LHS School

	4.
	16.000
	RHS School

	5.
	17.200
	RHS Gram Panchyat


Table 12: Details of Temples the Project Road Areas
	LIST OF TEMPLES

	Sr. No.
	Chainage
	Remarks

	1.
	3.500
	RHS – Temple


J. Analysis of Alternatives

The project road passes through congested area for few kilometers. The available land (building line) is about 10 m to 15 m and the horizontal geometry is good. Hence, to minimize Rehabilitation and Resettlement (R and R) impact and to provide safety, in some location. However, no bypass has been proposed. The analysis of alternatives was carried out “With the Project” and “Without the Project” scenarios in terms of potential environmental impacts.
K. Anticipated Impacts and Mitigation Measures

1. Design and Construction Phase

Impact on Physiographic and Topography: Since proposed project is only widening of existing road within available ROW without any land acquisition, impact on the physiographic of the area is not significant. The design will consider the improvement of roadside drainage conditions through the improvement of cross – drainage structures. Design of the cross – drainage structures will follow IRC – Guidelines. 

Potential Environmental Impacts on Soil: Since all activities will occur within the available ROW, no adverse environmental impact is anticipated on the productive soil. Lands taken on lease for access road and for construction camp will be restored in its original land use.

Land clearing and grubbing will remove vegetation and soil cover which may cause some soil erosion during monsoon. Excavations in borrow pits may lead to loss of top soil and soil erosion. The risks of stream and river bank erosion near bridges and cross drainage works are significant. To avoid or minimize erosion, land clearing and grubbing will be conducted during dry season, productive top soils from borrow pits will be stored and reused in road embankment slope protection. Erosion control measures like silt screens will be installed along Rivers and Nallahs. 

There is the risk of contamination of soil from construction material and oil spills. Contractors are required to ensure proper handling materials and able to implement spills containment. Oil contaminated waste will be properly collected, stored disposed through 3rd party service providers. All fuel and lubricant storage and handling areas will be located at least 500 meters from the nearest water body and provided with perimeter interceptor drains. All construction debris will disposed by the Contractor on pre-designated area as identified by the CSC – Environmental Specialist.

Impact on Water Resources and Drainage: Deterioration of water quality may occur near the construction camp and active construction camps. This will be minimized by timing land clearing and earthmoving during the dry season; proper handling of materials including oil, and lubricants; prohibiting the disposal of untreated sewage; and proper erosion control near Rivers and Nallahs. 

Impact on Ambient Air Quality: Significant amount of dust will be generated during project construction. The following mitigation measures will also be undertaken: 

(i) Asphalt and Hot – Mix Plants (HMP) will be located at least 1 Km away from any inhabited urban and rural stretches along the road with the clearance from MP Pollution Control Board; 
(ii) Sprinkling of water on the active construction fronts and construction yard; 
(iii) Regular maintenance of machinery and equipment. 
Substantial noise will be generated from the use of heavy equipment and processing of rocks and asphalt. Adequate distance separating the rock crusher and hot mix plants will be required and the sourcing of “Ready – Made” gravel and asphalt will be promoted to avoid the establishment of these plants. Along the road particularly near sensitive sites like schools and hospitals, the use of less noisy equipment, scheduling of noisy activities, and provision of noise barriers will be implemented by the contractor to minimize disturbance. 

Impact on Flora, Fauna and Ecosystem: Clearing and grubbing activities will result to the removal of shrubs, grasses, and an estimated total LHS and RHS are 77 Trees, majority of which include Mahua, Babul, Sagun etc. All cut trees will be compensated at the rate of 1: 10 with preference to fast growing local species that are more efficient in absorbing carbon emissions.
Construction Workers’ Camp: As the Contractor is required to source labor from the local communities along the sub – project road; the size of the construction camps will be relatively small. It is the contractual responsibility of the Contractors to maintain a hygienic camp with adequate water and electric supply; toilet facilities located away from the water bodies and wells; proper disposal of domestic refuse; temporary medical facilities; pest control; clean and adequate food; and security. 

Impacts on Social Environment: Construction and operation phases of project road will have some beneficial impact on social environment. Some increase in income of local people is expected as local unskilled, semiskilled and skilled persons may gain direct or indirect employment during construction phase. Since the immigration of work force during construction phase is likely to be very small phase. Since the immigration of work force during construction phase is likely to be very small, the social impacts on literacy, health care, transport facilities and cultural aspects are expected to be insignificant. A summary of the impacts based on the Census survey is likely to be impacted as structures are carried out and given in the report.
2. Operation Phase

Increase in vehicular emissions, noise level, road crashes due to higher speed vehicular speed, and oil contaminated road surface runoff will occur during project operation phase. The impact on air quality is not expected to be significant given the low projected traffic. Community safety is enhanced through the crash barriers, speed brakes, traffic signs, and pavement markers. Oil contamination will occur, but expected to be in trace amounts based on the low level vehicular traffic. To control the anticipated increase in noise level the following measures will be implemented; good road surface will reduce the road – tire noise, prohibition of horns along sensitive areas, road widening will increase capacity and decrease congestion of vehicles, and Compensatory Tree Plantation (CTP) will be located near sensitive areas.

Sector specific climate risks screening has been done for overall transport sector of Madhya Pradesh to analyze impact on road components due to likely change in climatic variables, mainly temperature and precipitation. Projections have been made for 2080s. Given the projected variations of temperature and precipitation the project roads were screened for different types of climate risks and impact on road components. Key engineering measures taken to address flood risks in the design are:

(i) Construction of new side and lead away drains;
(ii) Widening of bridges; 
(iii) Construction of new culverts and widening of existing ones; and 
(iv) Increase in embankment height.
L. Public Consultation

Public Consultation and Information Disclosures

Public consultations have been carried out in the project area during the preparation of Initial Environmental Examination (IEE) and feasibility reports as well as detailed design stage. Key issues raised during the consultations were:

· Provision of suitable drainage in the settlements areas;

· Provisions of safety measures in school and settlement areas; 

· Suitable mitigation measures to address air and noise pollution;

· Provision of safety signage near school;

· Avoid sourcing water for construction from public water sources; 

· Minimize the cutting of trees in the region/ area/ state;

· Construction labour camps should not be located near settlements area; 

· Avoid borrow of earth near settlement and schools;

· Start tree plantation during construction phase.

The following are the major points of concern of the participants of Public Consultation Meeting (PCM):

· Stakeholders are concerned about the existing traffic noise and anticipate that increase of traffic flow may lead to increased noise level after project implementation;

· Majority of the stakeholders are concerned with the existing air emission by the present traffic; but their opinion in post project scenario is fragmented to a considerable extent;

· Majority of the stakeholders agreed that the road is accident prone and needs immediate improvement;

· Pedestrian crossing, proper road signage and speed control measures are the most sought after road safety measures by the stakeholders;

· Stakeholders  considered  dumping  of  waste  and  debris  on  the  edge  of  the carriageway as a safety threat and requested the project authorities to take measures against such offenders;

· Stakeholders considered burning of waste at the edge of the road is contributing to pollution from vehicular emission that worsens air quality;

· Accident involving wildlife and man – animal conflicts are reported to be absent, and incidents of crop damage by wild animals are reported by very few respondents;

· School  authorities  and  citizens  at  large  are  in  favour  of  introducing  speed restriction near the schools;

· Boundary wall acting as noise barriers along the school premises are welcomed by all participants. The stakeholders felt construction of boundary will also provide the security to the students and should be implemented before the start of construction activity to safeguard the students from construction noise;

· Participants requested for trees with large crown areas such as Banyan (Ficus Sp.) and other fruit bearing trees, especially Neem and Tamarind should be selected for avenue plantation;

· Participants  at  large  requested  for  up – gradation  of  existing  bus  shelters  and installation of water tank near bus shelters. The maintenance of these assets should be vested with the project implementing authorities as Panchayats often does not have enough resources all the times for its upkeep.

Consultation in Religious Places: To assess the requirement of noise barrier in the religious places along the project road, consultations with stakeholders were carried out at two religious places. There were no variations in the response of the participants regarding installation of noise barrier. All the participants unanimously ruled out any requirement of boundary wall for mitigating traffic noise. They showed reservation against construction of boundary wall due to temple aesthetics and accessibility.
M.  Environmental Management Plan (EMP)
A fully budgeted environmental management plan has been prepared for mitigation management avoidance of the potential adverse impacts and enhancement of various environmental components along the project road sections. The Bhaukhedi – Amlaha – Dhamanda Road specific Environmental Management Plan (EMP) has been formulated which consists of mitigation and monitoring measures, and clear definition of roles and responsibilities. The project will have one grievance redress mechanism for social and environment issues comprising a village level and district level committee. The nodal officer under the PIU will be the key person to coordinate the receiving of complaints and addressing them.

For each mitigation measures to be carried out its location, timeframe, implementation and overseeing supervising responsibilities have been identified. Monitoring plan for construction and operation phase has been framed to ensure effective implementation of Environmental Management Plan (EMP). 

EMP has been prepared addressing the following issues:

· Stage wise (design and pre – construction stage, construction stage and operation stage) environmental management measures;

· Environmental  monitoring  program  during  construction  and  operation  phase including performance indicator, monitoring schedule (parameters, locations, frequency of monitoring and institutional responsibility) and reporting system;

· Institutional set up identified for implementation of the Environmental Management Plan (EMP) including institutional capacity building; and

· Various guidelines such as Top – Soil Conservation and Reuse, Siting and Layout of Construction Camp, Slope Stabilization, Management of Borrow and Quarry Area,  Sediment  Control,  Comprehensive  Waste  Management  Plan,  Traffic Management   Plan,  Worker’s   Safety   during   Construction,   Tree   Plantation Strategy, Storage, Handling, Use and Emergency Response for Hazardous Substances, Reporting Formats etc.
Environmental Monitoring Program (EMoP)

A comprehensive monitoring plan has been prepared for all stages of the project. This includes parameters to be measured, methods to be used, sampling locations, frequency of measurements, detection limits, cost and responsibility for implementation and supervision. Construction Stage Monitoring to be carried out by contractor under supervision of Construction Supervision Consultant (CSC).

Monitoring will focus on air, water, noise, soil erosion, drainage congestion and compensatory tree plantation i.e., 1: 10 ratios. For tree plantation, the 75% survival rate of re – plantation shall be monitored for three years of the operation phase. The monitoring program included performance indicators for water, air, and noise level monitoring, frequency of monitoring and institutional arrangements of the project in the construction and operation stages, along with the estimated cost. The reporting system included roles and responsibilities of each party involved in the project implementation i.e., PIU, Supervision Consultant and Contractors and reporting mechanisms during implementation and operation phases. 

Institutional Arrangement and Capacity Building

The implementation arrangements basically follow the ongoing improvements: (i) Expansion of the Environmental and Social Cell (ESC) staff from 1 to 4 with the recruitment of two social safeguard and one environmental safeguard officers; (ii) MPRDC ten division offices acting as Project Implementation Units (PIUs) will appoint a social and environment safeguards focal person; and (iii) Construction Supervision Consultant’s Environmental specialist from the Lancaster Environment Centre (LEC) will provide technical support to MPRDC and the PIU for implementation of environment safeguards.
To enable MPRDC officials to implement for environmental safeguard requirements effectively, a training programme will be conducted for the EA and IA of the sector loan to improve environmental awareness, construction practices, legislative compliance requirements, EMP and EMoP implementation requirements, and roles and responsibilities. An environmental management budget has been estimated for implementation of the Environmental Management Plan (EMP). This budget also includes cost of environmental monitoring and associated trainings. 
N.  Conclusion and Recommendations

The findings of the Initial Environmental Examination (IEE) report show that overall the project has limited and short term environmental impacts. Effective EMP implementation will ensure elimination and minimization of identified adverse impacts. MPRDC shall ensure that EMP and EMoP is included in Bill of Quantity (BOQ) and forms part of bid document and civil works contract. If there is any change in the project design the EMP and EMOP will accordingly. MPRDC needs capacity building and practical exposure. Adequate training shall be imparted as proposed under Environmental Management Plan (EMP) to enhance the capability of concerned EA and IA officials.

Most of the adverse impacts of road project during construction period are short term and temporary in nature. These impacts can be minimized through specific engineering solutions. Environment friendly construction methodology has been incorporated into the project design and Environmental Management Plan (EMP) has been prepared to minimize the overall impact on environmental attributes by the proposed project works. Therefore, the proposed project is unlikely to cause any significant adverse environmental impacts and no further detailed study is required.

Environmental Management Plan (EMP) has been prepared incorporating various modern technologies and guidelines to reduce the environmental impacts of highway constructions to make it a Green Highway Road (GHR). Therefore, it is recommended to follow the EMP and associated Guidelines during construction and operation phases of the project.
II.  INTRODUCTION

O.  Project Background

Madhya Pradesh Road Development Corporation represented by the Managing Director, M. P. Road Development Corporation (The “Authority”) is engaged in the development of Existing MDR. MPRDC is an Existing MDR Authority. And the authority has decided to undertake selected stretches of declared Existing MDR Package – VIII (Length: 17.850 Km) (The “Project”) which are to be upgraded and to be developed on Hybrid Annuity/ Public-Private Partnership on Design, Build, Finance, Operate and Transfer Basis (Table 13).
Table 13: Details of Declared Existing MDR, MPRDC, and Package – VIII.

	Sr. No.
	District
	Name of Road

	1.
	Sehore
	Bhaukhedi – Dhamanda – Amlaha

	
	Total Length
	17.850 Km


With a view to inviting bids for the Project, the Authority has decided to conduct a feasibility study for determining the technical feasibility and financial viability of the Project. If it is found technically feasible and financially viable, the Project may be awarded on DBFOT basis, on Hybrid Annuity mode through a competitive bidding process.

In pursuance of the above, the Authority has decided to carry out the process for selection of a Technical Consultant, a Financial Consultant and a Legal Adviser for preparing the Feasibility Report and bid documents. The Financial Consultant will develop the revenue model and assist the Authority in the bidding process. The Legal Adviser will review the draft agreement/ concession agreement based on the Model Concession Agreement (MCA) for “Two laning with paved rigid/ flexi shoulder of selected stretches of Existing MDRs” (Length: 17.850 Km) through Hybrid Annuity/ Public Private Partnership (PPP) (The “MCA”) read with the Manual of Standards and Specifications. The Technical Consultant shall prepare the Feasibility Report in accordance with the Terms of Reference as per specified Schedule (The “TOR”).

The state is close to completing its program of upgrading its entire Existing MDR network with a combination of budgetary allocations, ADB support in three previous loans, and public – private partnerships. However, EXISTING MDRs have had marginal attention, and major portions of the EXISTING MDRs still need to be upgraded. 

Government of Madhya Pradesh has now taken up improvement of EXISTING MDRs as a critical part of the state road core network, which is being improved in a planned manner. ADB has sanctioned one previous loan for improvement of EXISTING MDRs. The EXISTING MDRs form a key link in the road network between the rural roads and the Existing MDRs. Continued development of this network will foster inclusiveness by enabling larger segments of the state’s population to better access markets and basic services. The Madhya Pradesh Roads Development Corporation (MPRDC) specifically, targeting EXISTING MDRs to form key linkage between rural, semi urban and urban areas and complete state road connectivity. The (Table 14) below indicates the proposed plan of GoMP to improve the EXISTING MDRs in the State. 
Table 14: Proposed Improvement Plan for EXISTING MDR

	Total EXISTING MDRs in Madhya Pradesh
	19,574 Km

	Recently Completed or under Construction by MPPWD
	

	(Under CRF Scheme)
	1,906 Km

	(Under HUDCO Scheme)
	1,240 Km

	(Under Plan Scheme)
	556 Km

	(Under BOT – Toll, Annuity Scheme)
	645 Km

	Recently Completed or under Construction by MPRDC
	

	(Under BOT – Toll, Annuity and Annuity Scheme)
	515 Km

	(Under BOT – Toll)
	38 Km

	(Under BOT – Annuity)
	1,103 Km

	(Under ADB – IV)
	1,528 Km

	Total Recently Completed or under Construction
	7,531 Km

	In Good Condition
	4,679 Km

	Proposed under this Project
	1,500 Km

	Balance to be Constructed a
	5,719 Km

	The Actual Estimates will Depend on the Assessment from DPR’s Source: MPRDC


The  Government of Madhya Pradesh  (GoMP)  through  the  Government  of  India  (GoI)  has received in principle approval for a loan from the Asian Development Bank (ADB) towards Madhya Pradesh State Road Improvement Project – VIII for developing State Road network  adopting  innovative  financial  models under  Public  Private  Partnership  (PPP).  The Executing Agency (EA), the Public Works Department (PWD), represented by the Project Director, Project Implementation Unit, Madhya Pradesh Existing MDR Improvement Project (PIU – MPRDC) has already completed a Pre – Financial Feasibility Study for selected corridors of the Core Road Network (CRN) of the state and based on the outcome of this study, it intends to improve Existing MDRs under this ADB finance. 

With a view to this, the EA has engaged a consultant to prepare the Detailed Project Report and carry out Transaction Advisory Services for “Madhya Pradesh Existing MDR Improvement Project – VIII (MPRDC – VIII)”, for project roads.

The project is fully consistent with ADB’s Country Partnership Strategy (CPS) for India (2013 – 2018). The CPS is designed to assist India achieve the 12th Five Year Plan (FYP) “Goals of Faster, More Inclusive, and Sustainable Growth”. The inadequacy of India’s infrastructure is constraining the countries growth. ADB’s support to India in infrastructure development focuses on improving the “Core Network” to foster more rapid growth, attract private investment, improve connectivity, and increase productivity, competitiveness, and access to service. Since 2003, ADB has focused on the relatively poorer and weak capacity states (“Lagging States”) to support the Government’s efforts to promote inclusive development in the country.

In pursuit of the above, Highway Engineering Consultants (HEC) Pvt. Ltd. have been appointed as DPR Consultants by MPRDC to carry out the Preparation of Detailed Project Report and provide Transaction Advisory Services for Madhya Pradesh Road Development Corporation in the State of Madhya Pradesh to two/ four lane with Paved Shoulder Configuration.

Since the project will follow a sector loan modality, the following EXISTING MDR totaling about 17.850 Km road length is selected to screen significance of potential impacts and determine the environmental assessment required to address the safeguard issues, and needed disclosure and consultation requirements. These roads were selected to reflect the widest geographical dispersion of roads across the state to capture the range of environmental settings and anticipate the environmental impacts of the succeeding subprojects under the sector loan. The construction period for all roads under the project will include a 12 – 24 month construction period and a 5 year performance based maintenance period. 

As part of Detailed Project Report (DPR) preparation this Initial Environmental Examination (IEE) report is prepared to cover the selected road section. Preparation of Initial Environmental Examination (IEE) or Environmental Impact Assessment (EIA) reports and implementation of all environment safeguards requirements will be in accordance with relevant policies and regulations of the Government of India, GoMP, and the ADB Safeguard Policy Statement 2009 (SPS). This lEE report is disclosed in the MPRDC and ADB websites. 

The project roads have been categorized into packages based on the time lines required for the fulfillment of environmental safeguards as per the MOEF and CC and ADB’s Safeguard Policy Statement 2009; project cost and to attract bidders of both large and small scale The Project Roads are shown in the Map (Table 15 and Figure 5).
Table 15: Summary of Sub – Project Roads

	Package Number
	Project Road
	Existing Length (Km)

	VIII
	Bhaukhedi – Dhamanda – Amlaha
	17.850 Kms
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Figure 5: Index Map showing Package Wise Project Roads
The project activities involve improvement of existing major district road sections within available ROW. The projects cover a total length of about 17.850 Km for which widening and up-gradation have been proposed. The road widening activities primarily will comprise of raising the embankment at certain locations and its stabilization including construction of retaining wall if required especially near water bodies overlay on the existing carriageway, junction improvement, and construction of minor bridges, culvert and RCC drain in built-up section. Figure 5 shows the index map of the project road. 

The EXISTING MDR to be upgraded under the project will follow the existing road alignment and limited to the designed ROW of 15 m and 20 m for open and built – up areas, respectively. The proposed roads will have standard carriageway width of 7.0 m and hard shoulder of 2.25 m width either side in general. However in forest area the carriage way is limited to existing condition of 5.5 m. In some built up area of Narsingkheda – Dhamanda Village the carriage way is extended to 15 m. In congested built-up stretches where considerable water accumulation on road is noticed, side drain in such stretches has been proposed. The provision of toe wall will be made where the road is passing no forest section for requirement of ROW. All road embankments will have at least 1 m freeboard designed from a 20 – Year High Flood Level (HFL). All bridges having less than 30 m length will have at least 0.60 m freeboard at 50 – Year HFL and those with more than 30 m length will have at least 0.9 m at 100 – Year HFL. 

The existing road sections are mostly single lane district roads with carriageway width varies from 3.0 m to 3.75 m with earthen shoulders. Formation width varies from 5.0 m to 9.0 m. The sub – project roads are running through plain terrain and passing across several agricultural land, villages, and towns. The existing pavement is bituminous in most of the road section, but CC pavement can not be found in any sections. The overall riding quality is poor. The condition of shoulders is also poor, which are now mostly covered with vegetation. There is no formal drainage system along the roads. Major traffic on these roads is of passenger vehicles. The current average daily traffic on the sub project roads is relatively low and varying between 400 – PCU to 1,150 – PCU. 
P. Objectives of the Study

The Environmental Impact Assessment (EIA) is intended to identify the impacts (both beneficial and adverse) of proposed public and private development activities. Often, the focus is dominantly environmental (Bio – Physical); but good “CIVIL ENGINEERING PRACTICIES (CEP)” also addresses social and economic aspects. EIA is mainly used at the level of specific developments and projects such as bridges, dams, industrial plants, transport infrastructure (e.g., airport runways and roads network), farm enterprises, and natural resource exploitation (e.g., sand extraction). 

This Initial Environmental Examination (IEE) report documents the environmental assessment of the road subproject and identifies the environmental issues to be considered in the project planning and design stages. In this report, the different activities that are likely to take place to achieve the project objectives have been analyzed and the potential impacts that may accompany them have been identified, assessed for significance, and concomitant avoidance, mitigation, and compensation measures were prepared in consultation with stakeholders to be incorporated on the engineering design and project implementation. The presented IEE is a part of Strategic Environmental assessment (SEA) policy of ADB. SEA is applied upstream at the level of policies, plans and programmes. Like SEA, EIA is most valuable when applied early in the planning process for a project as a support to decision making. It provides a means to identify the most environmentally suitable option at an early stage, the best practicable environmental option, and alternatives to the proposed initiative; and thus avoid or minimize potentially damaging and costly negative impacts, and maximize positive impacts. The IEE addresses the environmental management requirements of the Government of India (GOI) and Asian Development Bank. Specifically, this report: 

· Provides information about the baseline environmental setting of the sub – projects; 

· Provides information on potential environmental impacts of the proposed sub – project activities with its magnitude, distribution and duration; 

· Provides information on required mitigation measures with cost to minimize the impacts; 

· Analyses the alternatives options considering alternative locations, designs, management approaches for selection of most feasible and environmental acceptable options; 

· Provides details of stakeholder's consultations; 

· Designs an environmental management and monitoring plan with institutional measures for effective implementation of mitigating measures proposed and addressing the grievances. 

The main objectives of the Initial Environmental Examination (IEE) study are as follows:

· To determine the category of the project depending on the length, extent of land acquisition, location, environmental sensitivity and the nature and magnitude of its potential environmental impacts, i.e., screening as per Government of India’s regulations and ADB’s Safeguard Policy Statement 2009;

· To determine the appropriate extent and type of Environmental Assessment (EA) required, i.e., scoping;

· To determine whether  the  project  requires  environment  clearance, forest clearance, wildlife clearance, consents to establish etc. depending on its type of development;

· To establish present environmental conditions of the study area through available data/ information supported by field studies, wherever necessary;

· To predict the potential impacts on relevant environmental attributes due to the proposed project and to recommend adequate mitigation measures to minimize/ reduce adverse impacts;

· To prepare an Initial Environmental Examination (IEE) report including Environmental Management Plan (EMP).

After preparation of initial environmental examination consultant has to assess the project proposal for the any or the entire following requirement of the MPRDC before the finalization of final draft.

· Preparation of draft EIA and submission of application to expert committee of MoEF to obtain TOR;

· Making the presentation before expert committee of MoEF for obtaining detailed TOR;

· After obtaining TOR, draft EIA, EMP and application should be submitted to Pollution Control Board (PCB) to conduct public hearing;

· Public hearing should be conducted with authorities of Pollution Control Board and district administration;

· Minutes of public hearing should be incorporated in final EIA and EMP. Final EIA and EMP should comply all points mentioned in the TOR;

· Submit application to expert committee of MoEF along with final EIA and EMP for final presentation;

· To make final presentation before expert committee to obtain final Environmental Clearance (EC).

The Consultant shall undertake environment impact assessment of the Project Highway as per provisions of the Applicable Laws (AL) on Environment Protection (EP) and identify a package of measures to reduce/ eliminate the adverse impact identified during the assessment. An environmental impact assessment report and environmental management plan shall be prepared based on such assessment. The management plan shall include project specific mitigation and monitoring measures for identified impacts as well as management and monitoring plans to address them.

· Accreditation of the EIA consultants should be with Quality Council of India/ National Accreditation Board of Education and Training (QCI/ NABET) as per MoEF Circular No. J – 11013/ 77/ 2004 – IA – II (I) dated 30 – 06 – 2018. All the environmental monitoring parameters shall be got done through National Accredited Laboratory.

· The Consultant shall be responsible for conducting public hearings and addressing the comments and suggestions received during the EIA process to obtain environmental clearance from the competent authority/ MOEF. Authority shall assist the consultant as and when required.
Q. Approach and Methodology

The Initial Environmental Examination has been carried out, in accordance with the requirements of the ADB’s Safeguard Policy Statement (SPS, 2009) and environmental regulations of GOI. The study was carried out using reconnaissance survey, field visits, consultation with stakeholders, review of existing data, identification of adverse impacts and preparation of environmental management and monitoring plans. The stepwise activities carried out include:

· Review of legal requirements; 

· Review of feasibility study; 

· Reconnaissance survey for identification of key issues data requirement and preliminary consultation; 

· Primary and secondary data collection; 

· Consultation with stakeholders; 

· Identification of impacts and mitigation measures. 

The Initial Environmental Examination (IEE) within project area has been carried out within existing Policy, Legal and Administrative Framework considering the applicable environmental legislation, regulations and guidelines of ADB and MOEF and CC. The major steps in the IEE process for the project were as follows:

· Reconnaissance   Survey:   A   reconnaissance   study   has   been   made   for identification of Valued Environment Components (VECs) on proposed project road. Location of environmentally protected areas  (National  Parks,  Wildlife Sanctuaries, Biosphere Reserves, Reserved/ Protected Forest, Important Bird Areas,  World  Heritage  Sites,  Archeological  Monuments  etc.);  Surface  Water Bodies; Environmentally Sensitive Receptors (Educational Institutions, Religious Structures, Medical Facilities etc.) along the alignment has been identified during the ADB Survey Team/ Experts. The Consultant conducted preliminary analysis of the nature, scale and magnitude of the impacts that the project is likely to cause on the environment, especially on the identified Valued Environment Components (VECs).

· Data Collection and Review: Secondary data such as Survey of India Topo – Sheets, District Planning Maps, Forest Working Plans, booklet of Central Ground Water Board, details of Archaeological Monuments etc. have been collected from various secondary sources. Further, secondary data, which are relevant to understand the baseline as pertaining to physical and biological environments has been collected and reviewed. Applicable environmental legislation, regulations and guidelines of ADB and MOEF and CC has also been reviewed (Table 16).
Table 16: Primary and Secondary Information Sources

	Information
	Sources

	Technical information on existing road features and proposed Rehabilitation work. Investigation of road features; viz. Water bodies community structures, environmental sensitive location areas, congested locations, etc.;
	MPRDC Design Consultant Ground physical surveys and graphics consultants;

	Climatic Condition;
	Indian Meteorological Department, ENVIS Website, NIC, primary data collection;

	Geology, Seismicity, Soil and Topography;
	Geological survey of India, SOI Topo – Sheets, Primary data collection;

	Land Use/  Land Cover;
	Survey of   India (SoI) Topo – Sheet, Observation during survey;

	Drainage Pattern;
	Survey  of  India Topo – Sheet and field observation;

	Status of Forest Areas, Compensatory Afforestation Norms etc.
	Divisional Forest Office;

	Status of Fishing Activity;
	District Fisheries Offices;

	Air Quality Noise, Soil and Water;
	Onsite Monitoring  and Analysis of  Field samples during field visit;

	Borrow Areas, Quarries and Other Construction Material Source;
	Onsite Monitoring  Analysis and Field Visit;

	River Geo – Morphology, Hydrology, Drainage, Flood Patterns;
	Feasibility Report, Field Observations;

	Socio – Economic Environment.
	Census 2011 Official Websites maintained by state Government and Public Consultation during the Field survey.


· Environmental Screening and Scoping:  Screening has been conducted with specific consideration such as location of the sub – projects with respect to environmentally sensitive areas and critical issues to be studied in detail as well as provide important feedback to the design/ technical team. It helped to modify the designs at locations where impacts had to be avoided and incorporate mitigation measures wherever the impacts were unavoidable due to other constraints. Based on the screening, scope of the study of the assignment i.e., scoping has been done.

· Baseline Environmental Monitoring: To establish the baseline environmental status, monitoring was carried out for various environmental parameters such as meteorology, ambient air quality, ambient noise level, ground and surface water quality and soil quality along the proposed alignment.

· Stakeholder and Public Consultation: Consultations on environmental issues have been carried out with relevant stakeholders identified through stakeholder analysis. Extensive consultations were held during different stages (reconnaissance, detailed design and design review) with key stakeholders that includes local and beneficiary population, government departments/ agencies, “Road Users, and Project – Affected Persons”. These consultations allowed the interaction between the stakeholders and road designers to identify road features and construction methods that will enhance road upgrading and minimize potential impacts. Information gathered was integrated in the project design and formulating mitigation measures and Environmental Management Plan (EMP). Detailed description of Public Consultation (PC) is presented in Chapter – 7 of this Initial Examination Report (lEE) report. 

Analysis of Alternatives: The environmental analysis of alternatives mainly focuses on bypasses, if any, cross – sections, and sources of materials from an environmental management perspective and also minimize the cutting of trees.
Prediction of Impacts and Mitigation Measures (PIMM): Based on the above study potential positive and negative impacts on land environment, air environment, noise environment, water environment and biological  environment has been assessed for both construction and operation phase. For each impact predicted, feasible and cost effective mitigation measures has been suggested to reduce potentially significant adverse environmental impacts to acceptable levels.

· Environmental Management Plan (EMP): EMP has been prepared as per the requirements of ADB safeguard policy statement. EMP includes management and redevelopment of borrow areas, quarries, construction camp; rain water harvesting, storm water management practices; enhancement plan for water bodies; requirement of noise barrier, capacity building and training; environmental supervision, monitoring and auditing requirements; bill of quantities etc.
R. Structure of the Report

This Initial Environmental Examination (IEE) Report and Environmental Management Plan (EMP) is a part of the Detailed Project Report of the Bhaukhedi – Amlaha – Dhamanda Road Section of the projected road. IEE Report has been structured based on ADB’s Safeguard Policy Statement 2009. The structure of the IEE Report is as follows:

Volume: I 
EIA Executive Summary;
Chapter – 1
:
Introduction;

Chapter – 2
:
Description of the Project;

Chapter – 3
:
Policy, Legal and Administrative Framework;

Chapter – 4
:
Description of the Environment;

Chapter – 5
:
Analysis of Alternatives;

Chapter – 6
:
Anticipated Environmental Impacts and Mitigation Measures;

Chapter – 7
:
Public Consultation;

Chapter – 8
:
Environmental Management Plan;

Chapter – 9
:
Conclusion and Recommendations.

Volume: VII
Annexure (s)

An Executive Summary is also prepared and presented in the beginning of the report.

III.  DESCRIPTION OF THE PROJECT

S. Project Location

The proposed road sections are part of the major district road network on Madhya Pradesh. The existing road sections are mostly single lane district roads with carriageway width vary from 3.0 m to 7.0 m with earthen shoulders. Formation width varies from 5.0 m to 9.0 m. The proposed improvement starts in Bhaukhedi Village from the T – Junction of Icchawar – Sehore Road NH – 12 along EXISTING MDR from Km 00.000 and Ends at X – Junction at Amlaha. The project road connects villages namely Bhaukhedi, Narsingkheda, Durgapura, Dhamanda, Amlaha etc. all in Sehore District. The Latitude and Longitude of Start and End points are (23° 4'48.11" N and 77° 1'34.75" E) North Latitude and (23° 7'5.54" N and 76°54'15.53" E) East Longitude respectively (Figure 6). Length of the project road is 17.850 Km and the project road is major district road (EXISTING MDR) passing throughout in Sehore districts. Project road has to connect Bhaukhedi and Amlaha – Dhamanda Village at Ends. At the Start point, the T – Section from 18.7 Kilometer stone at Icchawar – Sehore MP – MDR – 53 road Starts @ Chainage 00.000 Km, passes through the various villages and Ends at Amlaha Village. The Project road also has junction with Sehore Road at the end i.e., in Amlaha Village of Sehore District.
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Figure 6: Road Network of Sehore District
The sub – project roads are running through plain terrain and passing across several agricultural land, villages, and towns. The existing pavement is bituminous in most of the road section, but CC pavement can not be found in any section. The overall riding quality is poor. The condition of shoulders is also poor which are now mostly covered with vegetation. There is no formal drainage system along the roads. Major traffic on these roads is of passenger vehicles). The current average daily traffic on the sub project roads is relatively low and varying between 400 – PCU to 1,150 – PCU.
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Figure 8: Project road Junction/ Culverts/ Causeway
T. Description of the Project Road

The project road starts from T – Junction of Bhaukhedi Village and area at the start is surrounded by the residential cum market area. Both side of the road there are shops in the houses of residents. The project road connects Bhaukhedi to Amlaha – Dhamanda Village of Sehore district of Madhya Pradesh. Hence improvement of this section of EXISTING MDR will improve the local connectivity between Bhaukhedi, Dhamanda-Amlaha Village of Sehore districts. The existing road is having variable carriageway with earthen shoulder on either side (Table 17).
Table 17: Road Highlights and Discription

	Project Points
	Discription

	Road Stretch
	Bhaukhedi – Dhamanda – Amlaha Road;

	Existing Road Length
	17.850 Km;

	Design/ PROPOSED Road Length
	17.850 Km;

	Start Point
	Sehore  at Bhaukhedi Village;

	End Point
	T – Junction with Sehore at Dhamanda – Amlaha Village;

	Districts En – Route
	Sehore;

	Important Settlements/ Villages
	Bhaukhedi, Narsingkheda, Dhamanda, Amlaha, etc.;

	Terrain
	Plain (00.000 to 17.850);

	Land Use
	Built up and Agriculture;

	Culverts
	24 Nos.


U. Traffic Study 

INTRODUCTION

The traffic study aims at estimating the base year Average Daily Traffic and Travel Characteristics on the project corridor and forecasting the Annual Average Daily Traffic (AADT) for project horizon year. Various aspects of traffic study are presented in subsequence sections of this chapter. Results of the traffic analysis will form inputs for designing the pavement, capacity of the road, carrying out economic and financial analysis, planning the wayside amenities along with design of intersections etc. Traffic surveys are essential to appreciate the prevailing traffic and travel characteristics of the project influencing area. The primary objectives of these traffic studies are to:

· Determine the characteristics of traffic movement;

· Identification of zone of influence for the project stretch and the extent of influence based on O – D Survey;

· Determine the travel pattern as well as type and weight of commodities carried by goods vehicles;

· Capacity assessment and recommendation for 2/ 4 laning based on demand forecast and evolving suitable design there for;

· Determine the turning movement of traffic at road intersections as a guide for geometric design of intersections;

· Determination of vehicle damage factor as an aid to pavement design.
TRAFFIC SURVEYS AND LOCATIONS

To capture the traffic flow characteristics, travel pattern and other characteristics related to the Project Road, the following primary traffic surveys have been conducted:

· Classified Traffic Volume Count (CTVC);

· Origin – Destination Survey (ODS);

· Axle Load Survey (ALS);

· Turning Movement Survey (TMC).

Traffic survey locations for carrying out CTVC; ODS and ALS was selected after a site reconnaissance considering the following parameters:

· The station should represent homogeneous traffic section;

· The station should be outside urban and local influence;

· The station should be located in a reasonably level terrain with good visibility;

· The O – D stations should preferably be located near police stations for the convenience and safety of stopping vehicles for roadside interview survey.

The traffic survey schedule has been presented in the Table 18 below.

Table 18: Location and Schedule of different Traffic Surveys

	Sr. No.
	Type of Survey
	Location 
	Survey Date
	Duration of Survey

	1.
	Classified Traffic Volume Count (CTVC)
	At Km 3.000

 Lasudiya Ram Village

	25/ 04/ 2018 to 
01/ 05/ 2018
	7 Days/ 24 Hours


TRAFFIC SURVEYS ANALYSIS

Average Daily Traffic

The traffic volumes counted in 15 minute intervals have been aggregated to one – hour volumes. These are presented in the Appendix. The hourly volumes have been aggregated into daily volumes for the entire survey period (7 – Days). The daily volumes are then averaged for ADT. To express the classified vehicular count in terms of PCUs, the PCU factors as given in IRC – 64: 1990 have been considered. For ready reference, the PCU – Factors considered in the analysis are given in the Table 19 below.
Homogeneous Section Identification

The entire Project Road is considering as one homogeneous sections based on traffic volume and its characteristics in the below (Table 19).

Table 19: Identification of Homogeneous Section Based on Traffic Volume Tehsil/ District Wise Villages and Bypass
	Bypass
	@ Design Chainage
	Homogeneous Section
	Length (Km)
	Remarks

	Nil


TRAFFIC: Projected Traffic

The daily traffic volume count has been carried out at 1 locations considering the traffic intensity and merging and diverging traffic on the project road corridor. To convert the mixed traffic into common unit, passenger car unit factor is used as given in Indian Road Congress (IRC) 102: 1988; Report Data. Adopted equivalent passenger car units for the study have been presented in the Table 20. A summary of traffic data in terms of Annual Average Daily Traffic (ADT) and Passenger Car Unit (PCU) has been presented in the Table 20 to have better appreciation. The report is concerned about Bhaukhedi to Amlaha-Dhamanda Road and the Traffic Survey Locations and Schedules are given below (Figure 9):

Table 20: Classified Different Average Daily Traffic (ADT) Surveys and Dates of Commencement Locations

	Sr. No.
	@ Chainage (Km)
	Survey Date

	1.
	3.000
	25.04.2018 to 01.05.2018 
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Figure 9: Daily Variations of Traffic Volume 

Traffic Growth: The growth rates estimates were subjected to scenario analysis and the most likely case was adopted for the purpose of the present study. The traffic growth estimates scenario is based on the likely growth of the Indian economy and its relationship to the growth in the state economy. Information presented in the study area reveals that traffic growth is more than 7% in initial years of the project.

Temporal Variation

Analysis has been carried out to understand the following parameters on temporal variation of traffic on the Project Road:

· Daily Variation of Traffic; 

· Hourly Variation of Traffic; and

· Peak Hour Factor (PHF).

The results and findings from the above analysis are given below.

Daily Variation

Daily variations in traffic in terms of number of vehicles and PCU at all the count locations are given below in the Table 21 and Figure 10.

Table 21: Daily Variation of Traffic

	Location (s)
	Daily Variation of Traffic
	Day – 1
	Day – 2
	Day – 3
	Day – 4
	Day – 5
	Day – 6
	Day – 7

	Km 09.600
	Numbers
	200
	245
	278
	252
	162
	159
	225

	
	PCU
	180
	198
	220
	204
	108
	128
	183
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Figure 10: Daily Variation of Traffic on the Road
At Km 3.000
Hourly Variation

Similar to daily variation, analysis has also been carried out for hourly variation. The hourly variations will be useful in the capacity and LOS analysis, in planning of various road side infrastructure facilities, etc. The hourly variations in traffic observed at both the count stations on the project road have been presented in the following figure as shown below. Hourly variations in traffic in terms of number of vehicles and PCU at all the count locations are given below in the Table 22 and Figure 10.

Table 22: Hourly Variation of Traffic
	Time (Hour)
	Km 17.850

	
	Traffic (Number)
	Traffic (PCU)
	Peak Hour Factor (%age)

	08 – 09
	10
	10
	5.98

	09 – 10
	12
	12
	6.80

	10 – 11
	17
	06
	7.74

	11 – 12
	08
	08
	7.82

	12 – 13
	11
	11
	7.85

	13 – 14
	14
	04
	7.58

	14 – 15
	14
	07
	8.85

	15 – 16
	06
	06
	7.67

	16 – 17
	10
	10
	9.07

	17 – 18
	13
	13
	6.74

	18 – 19
	12
	12
	4.68

	19 – 20
	18
	07
	3.66

	20 – 21
	13
	13
	3.32

	21 – 22
	12
	12
	1.39

	22 – 23
	15
	10
	0.00

	23 – 00
	22
	09
	0.00

	00 – 01
	15
	04
	0.00

	01 – 02
	14
	09
	0.00

	02 – 03
	20
	08
	0.00

	03 – 04
	08
	08
	1.26

	04 – 05
	07
	07
	1.76

	05 – 06
	03
	03
	1.47

	06 – 07
	04
	04
	1.84

	07 – 08
	05
	05
	4.53

	Total =
	278
	198
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Figure 11: Hourly Variation of Traffic at Km 3.000 in Vehicle per Day
At Km 3.000
From the above figures on hourly variation the following can be derived:

· The passenger traffic on the Project Road moves mostly during the day time, and it is very low particularly between 23: 00 Hrs in the night to 6: 00 Hrs;
· The slow moving traffic during night is negligible, with most of the slow moving traffic moving during the day;
· Goods traffic moves more or less same in the night as well as in the day time. 

Peak Hour Factors (PHF)

Hourly variations observed in traffic have been analyzed for PHF (Peak Hour Flow as a percentage of the Total Day Flow), and are summarized in the Table 23 below.

Table 23: Peak Hour Factors Observed on the Projected Road

	Sr. No.
	Counted Location
	Peak Hour Flow
	PHF (%age)

	1.
	3.000 Km
	16.00 – 17.00
	7


The above PHF represent a nearly uniform traffic distribution. As described earlier, smaller value of PHF (in the range 6.0 to 8.0) implies that the traffic on the project road is spread over a larger duration of time in a day.

Traffic Composition

While detailed traffic counts are presented in Annexure, for ready reference and easier appreciation, the   composition of traffic at various count locations has been shown in the Table 24 and Figure 11 below.

Table 24: Traffic Composition Pattern on the Projected Road

	Vehicle Category
	Km 3.000

	
	ADT (Number)
	%age of Total

	Two Wheeler
	122
	58.14

	Three Wheeler/ Auto
	01
	01.10

	Car/ Jeep/ Van/ Taxi
	21
	14.08

	Mini Bus
	00
	00.08

	Bus
	11
	03.78

	LCV
	04
	02.60

	2 – Axle Truck
	12
	01.81

	3 – Axle Truck
	14
	02.05

	M – Axle Truck
	17
	01.34

	Tractor With Trailer
	167
	00.47

	Tractor Without Trailer
	48
	00.24

	Total First Moving Vehicles (FMV)
	423
	85.68

	Cycle
	15
	14.16

	Cycle Rickshaw
	00
	00.08

	Hand Cart
	00
	00.00

	Bullock Cart
	00
	00.08

	Horse Cart
	00
	00.00

	Total Slow Moving Vehicles (SMV)
	15
	14.32

	Total =
	438
	100.00


Major traffic found on the road is two wheeler traffic (58.14%) and Car/ Jeep/ Van/ Auto Ttraffic (14.04%). Goods traffic comprises around 7.8% of total traffic. It indicates that significant numbers of goods traffic specially truck travel along this road which contribute significant PCU in total traffic. From the below figures it can be seen that car and two wheelers comprise about 80% to 90% of total traffic whereas 2 – Axle and 3 – Axle trucks comprise about 4% to 6% of total traffic (Figure 12).
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At Km 03.000
Figure 12: Traffic Composition Pattern Km 3.000
Seasonal Correction

The traffic plying on any road generally varies over different periods of year depending on the cycle of different socio – economic activities in the regions through which it passes. Therefore, in order to have more realistic picture of the traffic on the project road, it is required to assess seasonal variation in traffic to estimate Annual Average Daily Traffic (AADT) and Peak Season ADT. Therefore, the ADT observed during the survey duration is multiplied by a Seasonal Correction Factor (SCF) to derive AADT and Peak season ADT. The seasonal correction factor is generally derived from secondary data sources such as past month-wise traffic data on the project road, sales of fuel at different filling stations along the project highway etc. In the absence of any other data, either of the project road or in the vicinity, only the monthly figures of fuel sales collected from different petrol pumps on the project road is considered in the estimation of seasonal variation and seasonal correction factors. Due to lack of proper data, the Seasonal factors considered for the project is 1.0 only. 

Annual Average Daily Traffic (AADT)

The traffic volumes counted in 15 minute intervals have been aggregated to one – hour volumes. The hourly volumes have been aggregated into daily volumes for the entire survey period (7 – Days). The daffy volumes are then averaged for ADT. To express the classified vehicular count in terms of PCUs, the PCU factors as given in IRC – 64: 1990 have been considered. For ready reference, the PCU factors considered in the analysis are given in the Table 25 below.

Table 25: AADT at Different Survey Locations
	Vehicle Category
	Km 3.000

	
	AADT (Numbers)
	AADT (PCU)

	Two Wheeler
	244
	122

	Three Wheeler/ Auto
	03
	01

	Car/ Jeep/ Van/ Taxi
	21
	21

	Mini Bus
	00
	00

	Bus
	04
	11

	LCV
	03
	04

	2 – Axle Truck
	04
	12

	3 – Axle Truck
	05
	14

	M – Axle Truck
	04
	17

	Tractor With Trailer
	37
	167

	Tractor Without Trailer
	32
	48

	Total First Moving Vehicles (FMV)
	357
	417

	Cycle
	00
	15

	Cycle Rickshaw
	00
	00

	Hand Cart
	00
	00

	Bullock Cart
	00
	00

	Horse Cart
	00
	00

	Total Slow Moving Vehicles (SMV)
	00
	15

	Total =
	357
	432


Origin – Destination Survey;
To understand the travel pattern in the region, Origin and Destination (O – D) Survey was carried out for one day (24 Hours) at the aforesaid locations. The O – D survey on the project road was carried out based on the roadside interview method as per IRC: 102 – 1988. Both passenger and commercial vehicles plying on the project road were stopped on a random sampling basis and interviewed. Police assistance was arranged at the survey locations for successfully carrying out these surveys. The travel characteristics obtained by O – D survey facilitate the identification of the traffic characteristics based on its origin and destination. Trained enumerators under the supervision of transport planners collected the trip characteristics using the survey forms designed for this purpose. The O – D survey elicited characteristics like origin, destination, frequency, length of trip, etc., both for passenger and goods vehicles. The information collected during roadside interviews was analyzed to obtain the trip distribution based on a zoning system suitably designed in the study. Before presenting the travel pattern, the sample size considered for O – D surveys are presented first in the following section.

Zoning System
For understanding the spatial dimensions of the trip characteristics of the vehicles interviewed during the O – D survey, a scientifically derived zoning system was adopted. Two major types of areas were identified on a broad basis, i.e., given below:
· Immediate Influence Area (IIA) of the Project Road: This region contributes to most of the trips observed on the Project Road, and primarily includes the towns/ cities and districts around and near the Project Road. 

· Project Influence Area (PIA) of the Project Road: This region contributes trips, but to a lesser degree when compared to IIA. 

While defining zone boundaries, the following were considered:

· Administrative boundaries of district and state boundaries.

Configuration of the project roads in the regional road network with respect to other SH and NH. The travel pattern observed on the project road is fairly simple; with most of the traffic is state bound. The Zoning System considered in this study has been presented in the Table 26 below.

Table 26: Zoning System Considered for the Study
	Zone No.
	Zone Description
	Zone Type
	Remarks

	1.
	Bhaukhedi;
	Internal
	Local

	2.
	Narsingkheda;
	Internal
	Local

	3.
	Durgpur, Rest of Sehore District;
	Internal
	Local

	4.
	Dhananda;
	External
	District Level

	5.
	Rest of Madhya Pradesh;
	External
	District Level

	6.
	Amalha.
	External
	State Level


Travel Pattern 

The origins and destinations of various types of vehicles observed at the O – D survey locations have been analyzed for O – D Matrices as per the Zoning System presented above. O – D matrices for Passengers vehicle and Goods vehicles are given in the Tables 27 and 28 below.

Table 27: Trip Matrix of Passengers Vehicles

@ Km 3.000

	ORIGIN ZONES
	DESTINATION ZONES
	TOTAL

	
	O/ D
	1
	2
	3
	4
	5
	6
	

	
	1
	12
	0
	13
	1
	0
	0
	26

	
	2
	0
	0
	10
	0
	3
	2
	15

	
	3
	5
	18
	2
	3
	3
	0
	31

	
	4
	0
	0
	3
	0
	0
	0
	3

	
	5
	0
	0
	4
	0
	0
	0
	4

	
	6
	0
	4
	2
	2
	1
	0
	9

	
	TOTAL =
	17
	22
	34
	6
	7
	2
	88


Table 28: Trip Matrix of Goods Vehicles

@ Km 3.000

	ORIGIN ZONES
	DESTINATION ZONES
	TOTAL

	
	O/ D
	1
	2
	3
	4
	5
	6
	

	
	1
	17
	1
	1
	0
	0
	0
	19

	
	2
	0
	0
	4
	0
	3
	0
	7

	
	3
	2
	2
	9
	0
	9
	0
	22

	
	4
	1
	0
	0
	0
	0
	0
	1

	
	5
	0
	0
	7
	0
	0
	0
	7

	
	6
	0
	0
	0
	5
	0
	0
	5

	
	TOTAL =
	20
	3
	21
	5
	12
	0
	61


Zone Influence Factor 
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Zone Influence Factors (ZIF) can be explained as the relative contributions of various zones to trip generation. The ZIF are calculated as follows in the Equation (1) and Table (29):












…Equation (1)
Table 29: Zone Influence Factor

@ Km 17.850

	Zone No.
	Zone Description
	Passengers Vehicles
	Goods Vehicles

	
	
	Trip Production
	Trip Attraction
	ZIF (%)
	Trip Production
	Trip Attraction
	ZIF (%)

	1.
	Bhaukhedi
	26
	17
	24.43
	19
	20
	31.97

	2.
	Narsingkheda, Sehore Town;
	15
	22
	21.02
	7
	3
	8.20

	3.
	Bhaukhedi-Dhamanda

Durgpur etc. and Rest of Sehorel District;
	31
	34
	36.93
	22
	21
	35.25

	4.
	Dhananda etc.  Districts;
	3
	6
	5.11
	1
	5
	4.92

	5.
	Rest of Madhya Pradesh;
	4
	7
	6.25
	7
	12
	15.57

	6.
	Amlaha, and Rest of India;
	9
	2
	6.25
	5
	0
	4.10

	Total =
	88
	88
	100.00
	61
	61
	100.00


From the above table, the following travel pattern on the project road can be deduced:

· 45% of the passenger traffic and 32% goods traffic on the project road is local bound;
· 57% of the passenger traffic and 43% goods traffic on the project road is district bound;
· 4% – 5% of traffic is Narsingkheda, Durgapura, Dhamanda etc. village bound; 

· About 6% – 4% of traffic is from adjacent Amlaha, village bound;
· To understand commodity composition, load carrying and lead distribution pattern, and trip purpose etc., both passenger and goods traffic plying on the project road were interviewed. Results of such surveys are provided in the tables below.

Axle Load Survey

For the purpose of preliminary pavement design required for the project, axle load surveys have been carried out on the project road at the aforesaid locations. The traffic census and the axle load surveys were conducted side by side. In the traffic census surveys, all types of vehicles traveling in both directions were counted throughout the Axle Load Survey period. The traffic census data provides the actual break down of the traffic composition. Due to the requirement of stopping a vehicle for weighing, it is not possible to weigh all the commercial vehicles passing through the site. More than 20% of commercial vehicles were weighed in the 24 hours duration on a random sampling basis.

The traffic volumes counted in 15 minute intervals have been aggregated to one – hour volumes. The hourly volumes have been aggregated into daily volumes for the entire survey period (7 – Days). The daffy volumes are then averaged for ADT. To express the classified vehicular count in terms of PCUs, the PCU factors as given in IRC – 64: 1990 have been considered. For ready reference, the PCU factors considered in the analysis are given in
The Vehicle Damage Factor (VDF) is a multiplier to convert the number of commercial vehicles of different axle loads and axle configuration to the number of standard axle load repetitions. It is defined as equivalent number of standard axles per commercial vehicle. The VDF varies with the vehicle axle configuration, axle loading, terrain, type of road and from region to region. The VDF is arrived at from axle load surveys on typical road sections so as to cover various influencing factors, such as traffic mix, mode of transportation, commodities carried, time of the year, terrain, road conditions and degree of enforcement.

The axle load spectrum observed on the project road, along with the Vehicle Damage Factors (VDFs) is given in the following Table 30 and Figure 13.
Table 30: VDF Observed on the Projected Road

	TYPE OF VEHICLES
	VDF

	
	UP
	DOWN
	MAX

	Multi Axle
	5.07
	6.79
	6.79

	3 – Axle Truck
	3.07
	2.91
	3.07

	2 – Axle Truck
	2.20
	2.48
	2.48

	LCV
	0.24
	0.03
	0.24
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Figure 13: VDF Observed along the Projected Road
@ Km 03.000
Traffic Growth Rates

Traffic growth on a road facility is generally estimated on the basis of historical trends and the growth forecast of both the economy and population. In the absence of established time series data on traffic volume on the road sections, the growth forecast is made based on data available on vehicle growth and state Gross Domestic Product (GDP) growth. The state economy of Madhya Pradesh has been demonstrating strong economic growth, well above the National Level Growth (NLG). Table 31 compares the average economic growth rate in Madhya Pradesh and the Indian average during 2004 – 2012. Reserve Bank of India has projected the national average economic growth of 7.1% in real terms for the next 10 years (2013 – 14 to 2022 – 23) in their latest reports.
Table 31: Average Annual Economic Growth Rates, 2004 – 2012

	Item
	Average Annual Economic Growth Rate, 2004 – 2012 (%)

	Madhya Pradesh
	15.9

	All of India
	07.6


Source: Reserve Bank of India – Handbook of Statistics on Indian Economy;

The growth of registered vehicles on the road gives an indication of the traffic growth (Tables 31 and 32). Vehicle growth for 2004 – 2012 was 10.0% for Madhya Pradesh. The elasticity of the vehicle growth against GDP growth is also shown in the Table 32. To have a better understanding of these annual traffic growth rates across different vehicle types, the growth of different vehicles during 2007 – 2009 is shown in the Table 32 below for Madhya Pradesh.

Table 32: Growths of Registered Vehicles, 2004 – 2012

	Item 
	Compound Annual Growth Rate of Registered Vehicles 
	Elasticity, Calculated against GDP Growth Rate 

	Madhya Pradesh 
	10.0% 
	0.71 

	All of India 
	10.3% 
	0.65 


GDP = Gross Domestic Product; 

Source: Ministry of Road Transport and Highways – Road Transport Year Book (2011 – 12);
Table 33: Growth of Registered Vehicles in Madhya Pradesh, 2007 – 2009

	Year 
	Car 
	Two – Wheeler 
	Standard 

Bus 
	Mini 

Bus 
	Trucks 
	Tractor 
	Trailer 

	2007 
	208,052 
	3,895,557 
	7,134 
	73,797 
	135,509 
	394,356 
	200,719 

	2008 
	237,022 
	4,292,649 
	7,119 
	80,311 
	149,718 
	411,424 
	206,640 

	2009 
	272,009 
	4,691,218 
	6,960 
	86,611 
	162,226 
	432,618 
	210,903 

	Growth (%) 
	14.3% 
	9.7% 
	1.2% 
	8.3% 
	9.4% 
	4.7% 
	2.5% 


The growth of registered vehicle by type shows the clear trend that vehicle composition is rapidly changing, shifting towards in favor of personalized mode. The long – term Vehicle Growth Rate (VGR) for Madhya Pradesh is envisaged to grow at least in line with national growth rate. In the report of Madhya Pradesh State Road Development Plan (2013 – 2033), the traffic growth rates from the period 2012 to beyond 2026 has been considered within the range of 6.8% to 5.6%. Since the project roads are MDRs and passing through mostly rural areas and semi urban areas, the traffic growth rate is likely to be impacted predominant by economic activities of the rural areas. Taking into consideration of the rapid growth of economic activities in the rural areas of Madhya Pradesh, the traffic growth rate throughout the project period has been consider as 6.5%. Most of the roads are single lane or intermediate lanes, it is envisaged there would be a considerable increase in the traffic movement due to improvement in the road conditions, and resulting in development activities.

Traffic Forecasts

Traffic forecasts are required for planning and design of the Projected Road (Including Pavement Design). Traffic volume presented in the above clauses represents the traffic on the projected road. Traffic forecasts for a period of 30 Years after completion of road construction (Traffic Survey Year – 2016, DPR preparation year 2017, construction period: 2018 – 2019 i.e., 2 Years, and projection up to year of 2049 i.e., 30 Years) have been presented in the Table 34 below.

Table 34: Traffic Forecasts

@ Km 3.000
	ESAL CALCULATIONS FOR BHAUKHEDI – DHAMANDA – AMLAHA ROAD

	BHAUKHEDI – AMLAHA – DHAMANDA ROAD
	Survey Location:

	Year
	Traffic
	Growth Rate (%)
	Lane Distribution Factor
	Directional Distribution Factor
	VDF
	Traffic
(CVD)
	ESAL (MSA)

	
	LCV
	2 – Axle
	3 – Axle
	MAV
	BUS
	LCV
	2 – Axle
	3 – Axle
	MAV
	BUS
	
	
	LCV
	2 – Axle
	3 – Axle
	MAV
	BUS
	
	Yearly
	Cummulative

	Present
Year – 2018
	3
	4
	5
	4
	4
	5.00
	5.00
	5.00
	5.00
	5.00
	-------
	-------
	-------
	-------
	-------
	-------
	-------
	19
	-------
	-------

	Base
Year – 2021
	3
	5
	5
	4
	4
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.60
	1.16
	0.71
	0.030
	21
	0.00
	0.00

	Year – 2022
	3
	5
	6
	5
	4
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.60
	1.16
	0.71
	0.030
	23
	0.01
	0.01

	Year – 2023
	3
	5
	6
	5
	5
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.60
	1.16
	0.71
	0.030
	24
	0.01
	0.02

	Year – 2024
	3
	6
	6
	5
	5
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.60
	1.16
	0.71
	0.030
	25
	0.01
	0.02

	Year – 2025
	4
	6
	6
	5
	5
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.60
	1.16
	0.71
	0.030
	26
	0.01
	0.03

	Year-2026
	4
	6
	7
	5
	5
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.60
	1.16
	0.71
	0.030
	27
	0.01
	0.03

	Year – 2027
	4
	6
	7
	6
	6
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.60
	1.16
	0.71
	0.030
	29
	0.01
	0.04

	Year – 2028
	4
	7
	7
	6
	6
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.60
	1.16
	0.71
	0.030
	30
	0.01
	0.05

	Year – 2029
	4
	7
	8
	6
	6
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.60
	1.16
	0.71
	0.030
	32
	0.01
	0.05

	Year – 2030
	5
	7
	8
	7
	6
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.60
	1.160
	0.710
	0.030
	33
	0.01
	0.06

	Year-2031
	5
	8
	9
	7
	7
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	35
	0.01
	0.07

	Year – 2032
	5
	8
	9
	7
	7
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	37
	0.01
	0.08

	Year – 2033
	5
	9
	10
	8
	7
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	39
	0.01
	0.09

	Year – 2034
	6
	9
	10
	8
	8
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	41
	0.01
	0.10

	Year – 2035
	6
	9
	10
	9
	8
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	43
	0.01
	0.11

	Year – 2036
	6
	10
	11
	9
	9
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	45
	0.01
	0.12

	Year – 2037
	6
	10
	12
	9
	9
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	47
	0.01
	0.13

	Year – 2038
	7
	11
	12
	10
	9
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	49
	0.01
	0.14

	Year – 2039
	7
	12
	13
	10
	10
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	52
	0.01
	0.15

	Year – 2040
	8
	12
	13
	11
	10
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	54
	0.01
	0.16

	Year – 2041
	8
	13
	14
	11
	11
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	57
	0.01
	0.18

	Year – 2042
	8
	13
	15
	12
	12
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	60
	0.01
	0.19

	Year – 2043
	9
	14
	15
	13
	12
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	63
	0.01
	0.21

	Year – 2044
	9
	15
	16
	13
	13
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	66
	0.02
	0.22

	Year – 2045
	10
	15
	17
	14
	13
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	69
	0.02
	0.24

	Year – 2046
	10
	16
	18
	15
	14
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	73
	0.02
	0.25

	Year – 2047
	11
	17
	19
	15
	15
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	76
	0.02
	0.27

	Year – 2048
	11
	18
	20
	16
	15
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	80
	0.02
	0.29

	Year – 2049
	12
	19
	21
	17
	16
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	84
	0.02
	0.31

	Year – 2050
	12
	20
	22
	18
	17
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	88
	0.02
	0.33

	Year – 2051
	13
	21
	23
	19
	18
	5.00
	5.00
	5.00
	5.00
	5.00
	0.75
	0.5
	0.030
	5.600
	1.16
	0.71
	0.030
	93
	0.02
	0.35


Lane Requirement

In the above table, traffic forecasts for a design period of 20 years (post construction) have been presented. Lane requirement for the project road has been calculated considering Level of Service – B (LOS – B) and has been presented in the Tables 35 and 36 below.

Table 35: Lane Requirement

	Year
	@ Km 17.850

	
	AADT (PCU)
	Lane Requirement {Level of Service (LOS) – B}

	2017
	1,115
	Intermediate Lane

	2018
	1,185
	Intermediate Lane

	2019
	1,262
	Intermediate Lane

	2020
	1,344
	Intermediate Lane

	2021
	1,431
	Intermediate Lane

	2022
	1,524
	Intermediate Lane

	2023
	1,623
	Intermediate Lane

	2024
	1,729
	Intermediate Lane

	2025
	1,841
	Intermediate Lane

	2026
	1,961
	Intermediate Lane

	2027
	2,088
	Intermediate Lane

	2028
	2,224
	Two Lane

	2029
	2,369
	Two Lane

	2030
	2,523
	Two Lane

	2031
	2,687
	Two Lane

	2032
	2,861
	Two Lane

	2033
	3,047
	Two Lane

	2034
	3,245
	Two Lane

	2035
	3,456
	Two Lane

	2036
	3,681
	Two Lane

	2037
	3,920
	Two Lane

	2038
	4,175
	Two Lane

	2039
	4,446
	Two Lane


Table 36: Summary Lane Requirement and Adopted Lane Configuration

	@ Existing Lane Configuration
	Design AADT (PCU)
	Lane Requirement
	Adopted Lane Configuration
	Remarks

	Single lane, Intermediate lane, Two Lanes, Four lanes.
	1,115
	Intermediate Lane
	2 – Lane
	Requirement of 2 – Lane would Reach on 25th Year of Design Period.


Million Standard Axle (MSA)

MSA is required to calculate crust thicknesses required for the proposed pavement. Lane Distribution Factor (D) for 2 – Lane road is 0.5 approximately. MSA for the project road has been presented in the following Table 37.

Table 37: Summary of Million Standard Axles (MSA)
	Sr. No.
	@ Location
	Year
	Calculated MSA

	1.
	Km 3.000
	2034 (15th Design Year)
	0.01


The above table shows that calculated MSA at the end of the design period is less than 20. But minimum 6 MSA to be adopted during design of pavement on SH. Pavement Curst Thickness of Flexible Pavement for New Construction As per Pavement Design Catalogue of, flexible pavement thickness required is as follows (Table 38):
Table 38: Proposed Pavement Composition

	Design Period (Years)
	Calculated MSA
	Adopted MSA
	CBR (%)
	Pavement Crust Compositions

	
	
	
	
	BC (mm)
	DBM (mm)
	WMM (mm)
	GSB (mm)
	Total (mm)

	15
	0.01
	10.0
	07 
	40
	60
	250
	230
	580


VG – 30 grade bitumen has been used since the MSA value is less than 30.0.  Hence adopted pavement thickness (BC = 40 mm, DBM = 50 mm, WMM = 250 mm, GSB = 200 mm) is “Safe” for the design traffic.

V. Improvement Proposal
Pavement/Carriageway Condition 

The existing pavement is flexible and the composition of layer predominantly consists of bituminous layers laid over Granular Base/ WMM and Granular Sub Base/ River material with boulders/ moorum present at some locations. The bituminous surfacing varies in the range of 30 mm to 260 mm and the Granular Base/ Sub Base Layer varies from 50 mm to 410 mm (Table 39).
Table 39: Summary of Lane Configuration of the Existing Road

	Chainage
	Name of Built – Up
	Formation  Width (m)
	Carriageway

	From
	To
	
	
	Type
	Width (m)
	Condition

	00 + 000
	02 + 050
	-------
	8.25
	BT
	3.75
	Poor

	02 + 050
	04 + 430
	Bhaukhedi
	8.25
	BT
	3.75
	Poor

	04 + 430
	09 + 420
	-------
	8.25
	BT
	3.75
	Poor

	09 + 420
	09 + 700
	Narsingkheda
	8.25
	BT
	3.75
	Poor

	09 + 700
	12 + 200
	-------
	8.25
	BT
	3.75
	Poor

	12 + 200
	12 + 950
	Durgpur
	8.25
	BT
	3.75
	Poor

	12 + 950
	14 + 900
	-------
	8.25
	BT
	3.75
	Poor

	14 + 900
	15 + 500
	Dhamanda
	8.25
	BT
	3.75
	Poor

	15 + 500
	17 + 500
	-------
	8.25
	BT
	3.75
	Poor

	17 + 500
	17 + 850
	Amlaha
	8.25
	BT
	3.75
	Poor


Road Junction Details

Due to influence of built up section, the traffic flow pattern also varies after Bhaukhedi junction based on the field observations and traffic study. Bhaukhedi (Km 00.000) to Dhamanda – Amlaha Road Junction (Km 17.850): The improvement proposal for EXISTING MDR starts from the T – Junction of the road. Then the existing alignment traverse westward passing through Narsingkheda, which is a suburb of Durgpur, Dhamanda Village. Due to urbanization in Bhaukhedi and Narsingkheda Village, series of cross roads connect the project road in this section. The existing road in most of the section is single lane bituminous type. 

The roads have many major junctions in city area of Icchawar – Sehore, Narsingkheda – Sukaliya and Astha – Sehore. Also road consist of a series of minor junctions, congestion has been observed in this section. After crossing these junctions, the traffic volume also reduces. There are many substandard horizontal as well as vertical curves. Many horizontals curves are found substandard having radius less than 150 m. 
Road Intersections: There are major roads including the one at start point and minor road/ village roads connecting the project road. All the junctions have been proposed for improvement (Tables 40 and 41).

Table 40: List of Major Junction on the Projected Road

	Sr. No.
	@ Existing Chainage
	@ Design Chainage
	Type
	Side
	Type of Pavement
	Destination

	1.
	00.000
	0.000
	T
	LHS/ RHS
	BT
	To Icchawar/ Sehore (Start Point of Road)

	2.
	07.815
	7.815
	X
	LHS/ RHS
	BT
	Narsingkheda/ Sukaliya

	3.
	17.850
	17.850
	X
	LHS/ RHS
	BT
	To Astha/ Sehore (End Point of Road)


Table 41: List of Minor Junction on the Projected Road

	Sr. No.
	Existing

Chainage
	Design

Chainage
	Type
	Side
	Category of Road
	Type of Pavement
	Destination

	1.
	03 + 240
	03 + 240
	X
	LHS/ RHS
	
	BT
	Amardhar Mogra

	2.
	03 + 600
	03 + 600
	T
	RHS
	
	BT
	Village Road

	3.
	04 + 000
	04 + 000
	Y
	LHS
	
	BT
	Badkheda

	4.
	04 + 250
	04 + 300
	T
	RHS
	
	BT
	Village Road

	5.
	04 + 410
	04 + 500
	T
	LHS
	
	BT
	Village Road

	6.
	05 + 400
	05 + 490
	Y
	RHS
	
	BT
	Village Road

	7.
	08 + 850
	08 + 910
	X
	LHS
	
	BT
	Narsingkheda

	8.
	08 + 950
	09 + 010
	T
	RHS
	
	BT
	Mohanpurkhedi

	9.
	09 + 725
	09 + 800
	T
	RHS
	
	BT
	Dhanandi

	10.
	12 + 340
	12 + 400
	T
	LHS
	
	BT
	Nagli

	11.
	15 + 200
	15 + 290
	T
	LHS
	
	BT
	Gulukhedi


Cross Sectional Details 

The Typical Cross Section (TCS) in Built – Up area, rural areas, and overlay locations are shown in Figures 14, 15, 16 and Tables 42, 23, 44, and 45 below.
Table 42: Typical Cross Sections – I: For Built – Up Area

	Proposed @ Chainage (Km)
	Remarks
	TCS – Reference
	Built – Up Area

	From
	To
	Length (Km)
	
	
	

	02.050
	03.675
	1.625
	Reconstruction
	Fig: 2.14 of Schedule – D
	Bhaukhedi

	03.960
	04.040
	0.080
	
	
	Bhaukhedi

	04.280
	04.430
	0.150
	
	
	Bhaukhedi

	12.200
	12.950
	0.750
	
	
	Durgpur

	14.900
	15.500
	0.600
	
	
	Dhamanda

	Total (Km) =
	3.205
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Figure 14: Typical Cross Sections – I: For Built – Up Area
Table 43: Typical Cross Sections – II: For Built – Up Area

	Sr. No.
	From (Km)
	To (Km)
	Length (Km)
	TCS – Reference
	Remarks

	1.
	4.040
	4.280
	0.240
	Fig: 2.16 of Schedule – D
	Reconstruction

	Total Length (Km) =
	0.240
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Figure 15: Typical Cross Sections – II: For Built – Up Area
Table 44: Typical Cross Sections – III: For Open Area 

	Sr. No.
	Proposed Ch. (Km)
	TCS – Reference
	Remarks
	Land use

	
	From
	To
	Length 
	
	
	

	1.
	00.000
	02.050
	2.050
	Fig: 2.3 (Modified)
	Reconstruction
	Open Country

	2.
	04.430
	12.200
	7.770
	Fig: 2.3 (Modified)
	Reconstruction
	Open Country

	3.
	12.950
	14.900
	1.950
	Fig: 2.3 (Modified)
	Reconstruction
	Open Country

	4.
	16.200
	17.500
	1.300
	Fig: 2.3 (Modified)
	Reconstruction
	Open Country

	Total =
	13.070
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Figure 16: Typical Cross Sections – III: For Open Area 
Table 45: Typical Cross Sections – IV: For Built – Up 

	Sr. No.
	Proposed @ Chainage (Km)
	TCS – Reference
	Remarks
	Built – Up Area

	
	From
	To
	Length
	
	
	

	1.
	3.675
	3.960
	0.285
	Fig: 2.15 of Schedule – D
	Reconstruction
	Bhaukhedi

	2.
	15.500
	16.200
	0.700
	Fig: 2.15 of Schedule – D
	Reconstruction
	Dhamnada

	3.
	17.500
	17.850
	0.350
	Fig: 2.15 of Schedule – D
	Reconstruction
	Amlaha

	Total =
	1.335
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Figure 17: Typical Cross Sections – III: For Built – Up
Terrain
Project road predominately traverses through one type of terrain plain. Plain terrain exists between chainage 00.000 Kms to till 17.850 Kms; covering road section along villages Bhaukhedi, Narsingkheda, Durgpur, Dhananda, and Amlaha. 
Existing Bridges and Culverts  

There are 00 Nos. of Major Bridges, 00 Nos. of Minor Bridges and 18 Nos. of Culverts (18 Nos. of Hume Pipe Culverts, 01 Nos. of Stone Slab and 06 Nos. of VCW) along the projected road (Tables 46, 47 and 48 below).
Table 46: Inventory of Culverts

	Sr. No.
	@ Existing Chainage (Km)
	Type of Structure
	Number × Spans/ Diameter (m)
	Total Width (m)
	Remarks

	1.
	0.735
	PIPE
	03 × 0.900
	07.5
	Poor

	2.
	0.905
	PIPE
	01 × 0.900
	07.5
	Poor

	3.
	1.425
	PIPE CANAL
	02 × 0.900
	10.0
	Poor

	4.
	1.880
	PIPE
	01 × 0.900
	07.5
	Poor

	5.
	1.995
	PIPE
	01 × 0.900
	07.5
	Poor

	6.
	2.430
	PIPE
	01 × 1.000
	07.5
	Poor

	7.
	5.185
	PIPE
	01 × 0.600
	07.5
	Poor

	8.
	5.360
	PIPE
	01 × 0.600
	07.5
	Poor

	9.
	6.260
	PIPE
	01 × 0.600
	07.5
	Poor

	10.
	6.410
	PIPE
	02 × 1.000
	07.5
	Poor

	11.
	7.255
	PIPE
	01 × 0.600
	07.5
	Poor

	12.
	8.548
	PIPE
	01 × 0.600
	07.5
	Poor

	13.
	8.710
	PIPE
	02 × 0.900
	07.5
	Poor

	14.
	10.170
	PIPE
	02 × 1.000
	07.5
	Poor

	15.
	11.440
	PIPE
	02 × 1.000
	07.5
	Poor

	16.
	12.140
	PIPE
	02 × 1.000
	07.5
	Poor

	17.
	12.495
	PIPE
	04 × 1.200
	07.5
	Fair

	18.
	15.285
	PIPE
	02 × 0.900
	07.5
	Poor


Table 47: Inventory of Causebays

	Sr. No.
	@ Existing Chainage (Km)
	Type of Structure
	Number × Spans/ Diameter (m)
	Total Width (m)
	Remarks

	1.
	04.46
	VCW
	04 × 1.200
	07.5
	Poor

	2.
	06.00
	VCW
	05 × 1.200
	07.5
	Poor

	3.
	10.53
	VCW
	16 × 1.000
	07.5
	Poor

	4.
	12.875
	VCW
	08 × 1.000
	07.5
	Poor

	5.
	13.27
	VCW
	28 × 1.200
	07.5
	Poor

	6.
	14.29
	VCW
	04 × 1.200
	07.5
	Poor


Table 48: Inventory of Stone Slab

	Sr. No.
	@ Existing Chainage (Km)
	Type of Structure
	Number × Spans/ Diameter (m)
	Total Width (m)
	Remarks

	1.
	3.600
	STONE SLAB
	01 × 0.500
	07.5
	Poor


Roadside Drain

Roadside toe drains shall be provided to receive discharge from embankment surface and countryside runoff and carry it safely to the nearest outfall point ensuring safety to the embankment toe, Open V – Shape PCC Drains are provided in village portions, wherever required. Details and dimensions are given in TCS of drain of roads. Which is the area most vulnerable to erosion/ failure. Roadside drains shall generally be provided on both sides of the embankment to safely carry the discharge from the embankment without jeopardizing the safety of the toe resulting safe guard to the pavement from water. In rural section trapezoidal drain sections has been proposed on both side. In urban sections lined drains with footpath has been proposed for safety reasons. The shape and size of the roadside drains has been decided on the basis catchment area and its characteristics to the nearest outfall point. For rural areas, the drains have been proposed as open and trapezoidal with Inner – 2.0 (H): 1 (V), Outer – 1.5 (H): 1 (V) side slope as per IRC: SP: 73 – 2015. The minimum bed width and depth of flow at starting section shall be 500 mm and 300 mm respectively. The sections shall be gradually increased in terms of depth of flow up to the outfall point (Table 49).
Table 49: Details of Roadside Drain

	Sr. No.
	@ Design Chainage (Km)
	Length (Km)
	Side
	Total Length (Km)
	Remarks

	
	From
	To
	
	
	
	

	1.
	02.050
	04.420
	2.370
	Both
	4.74
	Bhaukhedi

	2.
	12.250
	12.930
	0.680
	Both
	1.36
	Durgpura

	3.
	14.900
	16.300
	1.400
	Both
	2.80
	Dhamanda

	4.
	17.400
	17.840
	0.440
	Both
	0.88
	Amlaha

	
	Length =
	4.89
	Total Length =
	9.78
	


Footpath

The project is passing through built up section. Considering the safety of pedestrian traffic, Drain cum footpath has been proposed on both side of the project road in the following location locations.

Bus Bays
Bus bays (in villages) in project road along with stops are identified as probable locations to address the need of people living along the stretch. However, most of the bus bays have been proposed on existing bus stop (Table 50). 
Table 50: Details of Proposed Bus Stops

	Sr. No.
	@ Design Chainage
	Side
	Numbers
	Remarks

	1.
	02.050
	Both
	02
	Bhaukhedi

	2.
	09.420
	Both
	02
	Narsingkheda

	3.
	12.200
	Both
	02
	Durgpura

	4.
	14.900
	Both
	02
	Dhamanda

	5.
	17.500
	Both
	02
	Amlaha

	Total =
	10
	


Truck Lay Byes

Since the proposed improvement is within the not much loaded with traffic in urban area, truck lay bye has not been proposed.

Toll Plaza

Considering traffic flow and Homogeneous section, there is no need of toll plaza in our project road.
Design Speed
Considering the projected traffic on the project road, the project road is proposed to be improved to 2 – Lane with Paved Shoulder to a ruling design speed of 100 Kmph in plain/ rolling terrain and with 80 Kmph as the minimum design speed. However considering urban condition with heavy settlements along existing road, at 2 – Locations (250 m) the design speed has been limited to 65 Kmph.

Re – Alignment/ Bypasses
No realignment is proposed in project road. There is No forest land used in between the section on the project. 
W. Road Safety Devices

Road safety aspects have been well studied and several safety features like road marking, signage, safety barriers, boundary stones, kilometer stones and hectometer stones, pavement marking and lighting has been proposed as discussed below. The engineering design of the road has also considered Indian Road Congress (IRC) codes provisions related to road safety such as:

· IRC: SP: 32 – 1988 – Road Safety for Children;

· IRC: SP: 44 – 1994 – Highway Safety Code;

· IRC: SP: 55 – 2001 – Guidelines for Safety in Construction Zones;

· IRC: 119: 2015 – Guidelines for Traffic Safety Barriers.

Road Markings
Road Markings shall comprise of carriageway markings such as longitudinal markings and  object  markings  such  as  raised  pavement  markers  (Cat’s  Eyes  or  Road  Studs). All markings shall conform to IRC: 35 – 2015 and raised pavement markers shall be provided as per IRC: SP: 73 – 2015.

Road Signs

Three types of road signs shall generally be provided (such as Mandatory/ Regulatory, Cautionary/ Warnings, and Informatory Signs. Locations of Signs shall conform to IRC: 67 – 2012 and Section 800 of MoRT and H Specifications.

Roadside Safety Barriers

The following types of Road Safety Barriers (RSB) shall be provided on the Project Road Sections (PRS):
· Semi-rigid type/ rigid type/ flexible type safety barriers shall be provided on the high Embankment Section where the height of embankment is more than 3.0 m;

· Rigid Type such as Concrete Crash Barriers (CCB) shall be provided on the bridges, isolated structures and its approaches, as Median for 4 - lane urban section.

Boundary Stone, Km Stone and Hectometer Stone

Road boundary stones have been proposed all along the project highway to discourage future encroachment into the right of way. Km stone and hectometer stones have been proposed all along the project road as per IRC – Code provisions and options.

Pavement Marking and Lighting

Pavement markings will be done for traffic lane line, edge lines and hatching. The marking will be with hot applied thermos – plastics materials. The pavement markings will be reinforced with raised RR pavement markers and will be provided for median and shoulder edge longitudinal lines and hatch markings.

Street lighting shall be provided in urban stretches/ built-up areas, Bus Lay Bays, Major Junctions and Rest Areas as per manual of Specifications and Standards. Solar lighting system shall be provided at each location as per manual of Specifications and Standards in terms of flux and length of lighting except at major junction areas, where high mast lighting along with normal lighting shall be provided.

X. Sources of Construction Materials

Soil  and  material  investigation  for  a  road  project  is  very  essential  to  assess  the availability of suitable construction material in the vicinity of the project road. This includes investigation of suitable borrow area for borrowing earth and quarries for stone/ aggregate material and also for the other construction materials like cement, steel, bitumen etc. (Table 51).

Table 51: Suitable Borrow Area Investigation

	Bhaukhedi – Dhamanda – Amlaha Road

	Sr. No.
	Location
	Remarks

	1.
	6.6 Km
	Near Narsingkheda Village


Borrow  Areas: Potential  sources  of  earth  for  the  construction  of  embankment  and subgrade were identified on either side of project road. The details of proposed borrow areas investigated with their respective locations; corresponding chainages and lead from nearest point to project road.

Stone/ Coarse Aggregate Material. Stone quarries were identified along the project road section and samples were collected and tested. These quarries are near to project road and have small lead whereas. It is therefore suggested to use aggregates of quarries with economical lead.
Fine Aggregate Material: Local enquiry suggests that extraction/ mining of natural sand is banned in Madhya Pradesh state. It is therefore suggested to use manufactured sand which can be obtained by crushing the stone at crusher plant itself, in the pavement construction as well as concreting of the structures. 

Cement: Ordinary Portland cement of Grade 43 and 53 are available in and around Bhopal. Cement shall be conforming to IS: 8112 and/ or IS: 12269.

Bitumen: Bitumen can be procured from oil refinery from Mathura, Chennai, with a lead of about 1,000 Km from Bhopal. The Specification of Bitumen must comply with relevant IS/ IRC: Codes.
Water for Construction: Water for construction of the project road will be taken from ground water and surface water sources after obtaining necessary permissions. No public water sources will be used for road construction.

Steel: High strength deformed bars manufactured by various steel manufacturing companies conforming to IS – 1786 are available with local stockists in and around Bhopal. Before incorporation into the work, steel needs approval by the Engineer.

Waste Plastic: Waste plastic creates problem to the environment. The waste plastic is definitely a great worry for our country as well as the whole world. If the plastic is not utilized properly, we need to dump it as a waste. There is a generation of more than 10,000 tons of waste plastic in India every day. The waste plastic is recycled in India in an unorganized way. This un – utilized plastic does not degenerate or Bio – Degrades but will remain as it is for lakhs of years. Therefore, the best way of disposal of waste plastic is its recycling to the maximum extent and waste plastic has great potential for use in bituminous construction as its addition in small dose helps in substantially improving Marshall Properties, fatigue life and other properties. IRC: SP: 98 – 2013 will be followed for conducting mix design of bituminous concrete using waste plastics. Waste plastic is available from local market at Sehore.
Y. Project Cost

The project cost per Km for CIVIL WORKS COST SUMMARY is shown in the Table 52:
Table 52: CIVIL WORK COST SUMMARY

	Madhya Pradesh Road Development Corporation Limited, Bhopal

	Road Name: BHAUKHEDI – DHAMANDA – AMLAHA ROAD

	Section: BHAUKHEDI – DHAMANDA – AMLAHA ROAD (from Km 00.000 to Km 17.850)

	Two Lane Flexible/ Rigid Carriageway
	Length = 17.850 Kms.

	SUMMARY

	Bill No.
	Description
	Amount in Figure (INR: ₹)
	Amount in Crores (INR: ₹)

	(I)
	Civil Works
	
	

	
	(a) Road Works
	
	

	1.
	Site – Clearance
	2695341.51
	00.270

	2.
	Earthwork
	27687746.69
	02.769

	3.
	Sub – base, Base Courses
	73970502.93
	07.397

	4.
	Bituminous and Cement Concrete Pavement
	147982591.47
	14.798

	5.
	Traffic Signs, Marking and Road Appurtenances
	5815356.00
	00.582

	6.
	Horticulture
	2647512.00
	00.265

	7.
	Miscellaneous Items
	41050629.87
	04.105

	8.
	(b) Structure Works
	
	

	
	HPC
	13989288.20
	01.399

	
	Slab Culverts
	6718535.98
	00.672

	
	Box Culverts
	00.00
	00.000

	
	Minor Bridges
	50642128.34
	05.064

	
	Major Bridges
	00.00
	00.000

	(A)
	Total Cost of Civil Works =
	373199633.00
	37.320

	
	Cost per Km =
	20907542.47
	02.091

	9.
	Add 8% for Contingencies/ Interest
	29855970.64
	02.986

	10.
	O and M charges including Periodic Renewal during concession period 25% of Civil Cost
	93299908.25
	09.330

	(B)
	Total (B) =
	123155878.89
	12.316

	
	Total Cost to be Born By Developer (A + B) =
	496355511.89
	49.636

	
	Cost per Km =
	27807031.48
	02.781

	(II)
	Cost to be Born by MPRDC
	
	

	11.
	Social Forestry @ 0.75% of Civil Cost
	2798997.25
	00.280

	12.
	Training and Capacity Building of Engineer of MPRDC/ Concessionaire/ IE @ 0.05% of Civil Cost
	186599.82
	00.019

	13.
	Development of E – Maintenance System @ 0.1% of Civil Cost
	373199.63
	00.037

	14.
	Land Acquisition and R and R Cost
	00.00
	00.000

	15.
	Shifting of Electrical Lines
	11195988.99
	01.120

	16.
	Shifting of Water Supply Lines/ Hand Pumps
	7463992.66
	00.746

	17.
	Forest Clearance
	892500.00
	00.089

	
	Total Cost to be Born by MPRDC =
	22911278.35
	02.291

	
	Cost per Km =
	1283545.01
	00.128

	(III)
	Total Capital Cost of the Project =
	519266790.24
	51.927

	
	Cost per Km =
	29090576.48
	02.909


IV. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK
Z. Introduction

India has well defined institutional and legislative framework. The legislation covers all components of environment viz. air, water, soil, terrestrial and aquatic flora and fauna, natural resources, and sensitive habitats. India is also signatory to various international conventions and protocols. The environmental legislations in India are framed to protect the valued environmental components and comply with its commitment to international community under above conventions and protocols. Asian Development Bank (ADB) has also defined its Environmental and Social Safeguard Policies (ESSP). This assessment is about the applicability of above laws and regulations, conventions, protocols, and safeguards. These section summaries the following: 
· National (India) Environmental Legislation and Legal Administrative Framework;
· ADB safeguard policies and categorization of the project;
· Summary of international treaties and applicability to the project. 

The environmental management and protection policies, regulations and administrative framework governing the project are reviewed in this section. The review includes sector – specific environmental policies and regulations of the Government of India, State Govt. of Madhya Pradesh, ADB’s Safeguard Policy Statement – June 2009 and the administrative framework of various  agencies,  such  as  the  Ministry  of  Environment,  Forest  and  Climate  Change (MOEF and CC), the Pollution Control Boards and other bodies associated with the implementation of the proposed project.

AA. Policies and Legal Framework

Constitutional Provisions

The Constitution of India, in Article – 48, of Directive Principles of the State, states that “the state shall endeavour to protect and improve the environment and to safeguard forests and wildlife of the country”. Further Article 51 – A (g), of fundamental duties, emphasizes that, “It shall be the duty of every citizen of India to protect and improve the natural environment including forests, lakes, rivers and wildlife and to have compassion for living creatures”. These two provisions of the constitution are the guiding principles for the environmental legislation in India.

National (India) Environmental Policies and Regulatory Framework 

The Government of India's Environmental Legal Framework comprises a set of comprehensive acts and regulations aimed at conserving various components of the biological and physical environment including environmental assessment procedures and requirements for public consultation. The policies and requirements which are most relevant in the context of this project are provided in the Table 53 below. 
Table 53: Summary of Relevant Environmental Legislation Framework (ELF)

	Act
	Objective
	Responsible Institution

	Environment (Protection) Act (1986) and Rules (1986);
	To protect and improve the overall environment.
	MoEF

	Environmental Impact Assessment (EIA) Notification under  Environmental Protection Rules (2006, 2009, 2011) and relevant Office Memorandums (OM);
	To provide guidance on environmental clearance requirements and clarification on related specific technical issues.
	MoEF

	Wildlife Protection Act (1972 and amended in 1993);
	To protect wild animals and birds through the creation of National Parks and Sanctuaries.
	MoEF

	The Water (Prevention and Control of Pollution) Act 1972 (Amended 1988) and Rules 1974;
	To provide for the prevention and control of water pollution and the maintaining or restoring of wholesomeness of water.
	CPCB

	The Air (Prevention and Control of Pollution) Act, 1981 (Amended 1987) and  Rules 1982;
	To provide for the prevention, control and abatement of air pollution, and for the establishment of Boards to carry out these purposes.
	CPCB and Road Authorities

	Hazardous Waste (Management, Handling and Trans – Boundary  Movement) Rules 2008 (Amended 2009);
	To protection the general public against improper handling, storage and disposal of hazardous wastes.
	State Pollution Control Board

	The Forest (Conservation) Act 1980 (Amended 1988) and Rules 1981 (Amended 2003);
	To protect and manage forests.
	MoEF

	Central Motor Vehicle Act (1988) and Rules (1988);
	To control vehicular air and noise pollution. To regulate development of the transport sector, check and control vehicular air and noise pollution.
	State Transport Department

	Ancient Monuments and Archaeological Sites and Remains Act (1958);
	Conservation of Cultural and historical remains found in India.
	Archaeological Dept. GOI

	Building and Other construction workers (Regulation and the Employment and conditions of service) Act, 1942;
	To regulate the employment and conditions of service of building and other construction workers and to provide for their safety, health and welfare measures.
	Ministry of Labour and Employment

	Child labour (Prohibition and Regulation) Act, 1986.
	To regulate the employment of children including age limits, type of employment, timing of work, information disclosure and health and safety.
	Ministry of Labour and Employment


AB. Description of Key Environmental Legislations
The Government of India has laid down various policy guidelines, regulations, acts and legislations pertaining to sustainability and protection of the environment and its various components. The Environmental Acts, Notifications, Rules and Amendments applicable for the proposed project include the following:


Environment (Protection) Act and Rules, 1986;

EIA Notification, 14th September, 2006 and its Subsequent Amendments;

The Water (Prevention and Control of Pollution) Act and Rules, 1974, 1975;

The Air (Prevention and Control of Pollution) Act, Rules and Amendment, 1981, 1982, 1983, 1987;

Forest (Conservation) Act, 1980 and its Amendments;

Forest (Conservation) Rules, 2003 and its Amendments;

Wildlife (Protection) Act, 1972 and Amended in 2003;

The Biodiversity Act, 2002;

The Madhya Pradesh Preservation of Trees Act, 1976;

Construction and Demolition Waste Management Rules, 2016;

Municipal Solid Waste (Management and Handling) Rules, 2000;

The Hazardous and Other Waste (Management and Transboundary Movement) Rules, 2016;

Noise Pollution (Regulation and Control) Rules, 2003 and Amended in 2010;

Ancient Monuments and Archaeological Sites and Remains (Amendment and Validation) Act,         2010;

Disposal of Fly Ash Notification 2009 and its Amendments on 25th January, 2016;

ADB Safeguard Policy Statement 2009;

The Motor Vehicles Act, 1988;

The Motor Vehicles (Amendment) Bill, 2015;

Public Liability Insurance Act, 1991.
The Environment (Protection) Act, 1986

This Act is umbrella legislation designed to provide a framework for the coordination of central and state authorities, established under the Water (Prevention and Control) Act, 1974 and Air (Prevention and Control) Act, 1981. Under this Act, the central government is empowered to take measures necessary to protect and improve the quality of the environment by setting standards for emissions and discharges; regulating the location of industries; management of hazardous wastes, and protection of public health and welfare. Empowered by the EP Act, the MoEF and CC, GoI has issued various notifications regulating the siting of industry and operations, procuring clearance to establish industries and development of projects with appropriate EIA studies, coastal zone regulations and many other aspects of environment through notifications.

EIA Notification and its Subsequent Amendments

· As per the Environmental Impact Assessment (EIA) Notification, 14th September, 2006 and its amendment up to 17th April, 2015, New National/ Existing MDR projects   as   well   as   expansion   of   national/ state   highway require   Prior Environmental Clearance.

· Projects have been grouped under Category “A” requiring clearance from Expert Appraisal Committee (EAC) of MoEF and CC, GoI and Category “B” requiring clearance from the State/ Union territory Environment Impact Assessment Authority (SEIAA). The SEIAA shall base its decision on the recommendations of a State or Union territory level Expert Appraisal Committee (SEAC).

· The concerned Committee (EAC or SEAC) will finalize the TOR on the basis of Form – 1, proposed draft TOR and Pre – Feasibility/ Feasibility Report.

· Environmental Impact Assessment study is to be carried out strictly as per the TOR provided by the Committee. Public Hearing is required for Category “A” project.

· Public Hearing is required for road and highway projects except expansion of Roads and Highways (item 7 (f) of the Schedule) which do not involve any further acquisition of land.
List of projects requiring Prior Environmental Clearance is given in the “SCHEDULE” of EIA Notification. As per the Schedule categorization of the highway project is as follow:

The proposed project is the strengthening and widening of existing EXISTING MDR. Project road is passing through plain terrain (below 1,000 m MSL) and is not passing through any ecologically sensitive area. Therefore, Environmental Clearance is not required from Government of India for improvement of Bhaukhedi – Dhamanda – Amlaha, EXISTING MDR [Total Length: 17.850 Km] in the State of Madhya Pradesh.

General Condition of the EIA Notification: Any project or activity specified in Category “B” will be appraised at the Central level as Category ‘A’, if located in whole or in part within 5 km from the boundary of:

(i) Protected Areas notified under the Wild Life (Protection) Act, 1972 (53 of 1972);
(ii) Critically Polluted areas as identified by the Central Pollution Control Board constituted under the Water (Prevention and Control of Pollution) Act, 1974 (6 of 1974) from time to time;
(iii) Eco – Sensitive areas as notified under sub-section (2) section 3 of the Environment (Protection) Act, 1986; and

(iv) Inter – State boundaries and international boundaries.
The Water (Prevention and Control of Pollution) Act and Rules, 1974, 1975

This Act represented India’s first attempts to comprehensively deal with environmental issues. It was enacted for the prevention and control of water pollution, and the maintaining and restoring of the wholesomeness of water. The Act prohibits the discharge of pollutants into water bodies beyond a given standard, and lays down penalties for non – compliance. The Act was amended in 1988 to conform closely to the provisions of the EPA, 1986. It set up the CPCB (Central pollution Control Board), which lays down standards for the prevention and control of water pollution. At the state level, the SPCBs (State Pollution Control Board) function under the direction of the CPCB and the state government.

As per the “Modified Directions under Section 18 (1) (b) of The Water ((Prevention and Control of Pollution) Act and Rules, 1974 and The Air (Prevention and Control of Pollution) Act, 1981 regarding Harmonization of Classification of Industrial Sectors under Red/ Orange/ Green/ White Categories” of Central Pollution Control Board, dated March 07, 2016, NOC from SPCB is required only for “New Highway Construction Project”. Improvement/ expansion of existing highway do not fall under any other four categories (Red, Orange, Green and White). Therefore, NOC (under Water Act) from SPCB will not be required for improvement of existing EXISTING MDR (Bhaukhedi – Dhamanda – Amlaha). It has also been verified from the Madhya Pradesh State Pollution Control Board (MPSPCB).
The Air (Prevention and Control of Pollution) Act, Rules and Amendment, 1981, 1982, 1983, 1987

To counter the problems associated with air pollution, ambient air quality standards were established, under the 1981 Act. The Act provides means for the control and abatement of air pollution. The Act seeks to combat air pollution by prohibiting the use of polluting fuels and substance, as well as by regulating appliances that given rise to air pollution. Under the Act establishing or operating of any industrial plant in the pollution control area requires consent from state boards. The boards are also expected to test the air in air pollution control areas, inspect pollution control equipment, and manufacturing processes. The Air (Prevention and Control of Pollution) Rules formulated in 1982, defined the procedures for conducting meeting of the boards, the powers of the presiding officers, decision-making, the quorum, manner in which the records of the meeting were to be set etc. They also prescribed the manner and the purpose of seeking assistance from specialists and the fee to be paid to them.

National Ambient Air Quality Standard (NAAQS) for major pollutants were notified by the CPCB in April, 1994 and amended in 16th November, 2009. To empower the central and state pollution boards to meet grave emergencies, the Air (Prevention and Control of Pollution) Amendment Act, 1987 was enacted.

As per the “Modified Directions under Section 18 (1) (b) of The Water (Prevention and Control of Pollution) Act and Rules, 1974 and The Air (Prevention and Control of Pollution) Act, 1981 regarding Harmonization of Classification of Industrial Sectors under Red/ Orange/ Green/ White Categories” of Central Pollution Control Board, dated March 07th, 2016, NOC from SPCB is required only for “New Highway Construction Project”. Improvement/ expansion of existing highway do not fall under any other four categories (Red, Orange, Green and White). Therefore, NOC (under Air Act) from SPCB will not be required for improvement of existing EXISTING MDR (Bhaukhedi – Dhamanda – Amlaha Road). It has also been verified from the Madhya Pradesh State Pollution Control Board.

Forest (Conservation) Act, 1980 and its Amendments

The Act came into force with effect from October 25th, 1980. This Act provides for the conservation of forests and regulating diversion of forestlands for non – forestry purposes. The basic objective of the Act is, to regulate the indiscriminate diversion of forestlands for non- forestry uses and to maintain a logical balance between the development needs of the country and the conservation of natural resources/ heritage.

When projects fall within forestlands, prior clearance is required from relevant authorities under the Forest (Conservation) Act, 1980. For diversion of forestland, the project proponent needs to apply to the State Government. Depending on the area required to be diverted, the proposals are cleared by MoEF Regional or Central Offices provided that the cost of compensatory afforestation, cost of rehabilitation of endangered/ rare species of flora/ fauna, and the  net  present value  of  the forest  resources are  deposited  upfront with  the  state  Forest Department.

Forest (Conservation) Rules, 2003 and its Amendments
These are rules by the Central Government for working and conduct of business outlined under the Forest (Conservation) Act, 1980. As per the Forest (Conservation) Rules, 2003 and its amendment, proposal involving diversion of forest land up to 5 hectares other than the proposal relating to mining and encroachments are decided by the Regional Offices of the MOEF. (i) The Regional Office of MOEF is competent to process, scrutinize and forward decision on proposal involving diversion of more than 5 hectares to 40 hectares of forest land along with the recommendation (if any), to MOEF, New Delhi. For proposal involving diversion of more than 40 hectares forest land the state Government/ Union Territory would forward the proposal with recommendation to MOEF as per para 2.5 (ii) of guidelines issued under Forest (Conservation) Act.

Wildlife (Protection) Act, 1972 and Amended in 2003

This Act empowers the Central and State Governments to establish National Parks and Sanctuaries; to formulate rules and designate authorities for the maintenance of National Parks, Sanctuaries and Zoos; to protect and conserve the flora and fauna. Vide Circular No.: 11 – 9/ 98 – FC dated 4 – 12 – 1998 issued by the Asst. Inspector General of Forests states that the Ministry of Environment  and  Forest  has  taken  a  decision  not  to  permit  development  activities  inside National Park/ Sanctuaries and Tiger reserves areas that are not in consonance of Section – 29 of the Wildlife (Protection) Act, 1972.
Ancient Monuments and Archaeological Sites and Remains (Amendment and Validation) Act, 2010
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This Act provides for the preservation of ancient and historical monuments and archaeological sites and remains of national importance and for the regulation of archaeological excavations and for the protection of sculptures, carvings and other like objects. According to this Act, areas within the radii of 100 m and 300 m from the “Protected  Monument” are designated as “Prohibited Areas” and “Controlled/ Regulated Areas” respectively (Figure 16).

[image: image83.png]


Figure 16: Preservation of Ancient and Historical Monuments and Archaeological Sites.

No development activity (including building, mining, excavating, blasting) is permitted in the “Prohibited Areas”. Development activities likely to damage the protected monument are not permitted in the “Controlled/ Regulated Areas” without prior permission from the Archaeological Survey of India (ASI) if the site/ remains/ monuments are protected by ASI or the State Directorate of Archaeology.

Disposal of Fly Ash Notification 2009 (Amendment on 25th January, 2016)

The main objective of the Fly Ash Notification is to conserve the topsoil, protect the environment and prevent the dumping and disposal of fly ash discharged from coal based power plants. The fly ash notification makes essential the use of fly ash in road construction activities.

As per the amendment of the Notification dated 25th January, 2016 “No agency, person or organization shall, within a radius of 300 Kilometres of a thermal power plant undertake construction or approve design for construction of roads or flyover embankments with top soils; the guidelines or specifications issued by the Indian Road Congress (IRC) as contained in IRC: Specification No.: SP: 58 of 2001 as amended from time to time regarding use of fly ash shall be followed and any deviation from this direction can only be agreed to on technical reasons if the same is approved by Chief Engineer (Design) or Engineer – in – Chief of the concerned agency or organization or on production of a certificate of "fly ash not available” from the Thermal Power Plant (s).

The  amendment  further  states  that  “The  cost  of  transportation  of  ash  for  road construction projects within a radius of 100 Km from a coal or lignite based thermal power plant shall be borne by the thermal power plant and the cost of transportation beyond the radius of 100 Km and up to 300 Km shall be shared equally between the user and the thermal power plant”. The time period to comply with the provisions of the amendment by all concerned authorities is 31st December, 2017.

Betul Thermal Power Plant is located within 250 Km from the proposed project road. Fly ash will be utilized for construction of road embankment as per IRC: Guidelines.

ADB Safeguard Policy Statement, 2009; Requirements
The  Asian  Development  Bank  has  defined  its  Safeguard  requirements  under  its ‘Safeguard Policy Statement 2009 (SPS: 2009). The prime objectives of safeguard policy are to: (i) avoid adverse impacts of projects on the environment and affected people, where possible; and (ii) minimize, mitigate, and/ or compensate for adverse project impacts on the environment and affected people when avoidance is not possible. This policy requires assessment, mitigation and commitment towards environmental protection. The extent of assessment depends on the category of the project. ADB’s SPS: 2009 classify a project depending on following three categories.

· Category A: A proposed project is classified as category A if it is likely to have significant adverse environmental impacts that are irreversible, diverse, or unprecedented.  These  impacts  may  affect  an  area  larger  than  the  sites  or facilities  subject  to  physical  works.  An Environmental Impact Assessment is required.

· Category  B:  A  proposed  project  is  classified  as  category  B  if  its  potential adverse environmental impacts are less adverse than those of category A projects.  These  impacts  are  site-specific,  none  or  very  few  of  them  are irreversible,  and  in  most  cases  mitigation  measures  can  be  designed  more readily than for category A projects. An Initial Environmental Examination is required.

· Category C: A proposed project is classified as category C if it is likely to have minimal or no adverse environmental impacts. No environmental assessment is required although environmental implications need to be reviewed.
The proposed project cause environmental impacts which are less adverse in nature and few of them are reversible and mitigation measures can be designed more readily for the identified impacts. As per the ADB’s Safeguard Policy Statement the proposed (Bhaukhedi – Dhamanda – Amlaha Project corridor having length of 17.850 Km has been classified as Category ‘B’ project requiring Initial Environmental Examination (IEE). This categorization was primarily based on the following considerations: 

(i) Subproject roads are existing roads and upgrading activities are limited to the available ROW; 

(ii) Anticipated impacts from road upgrading on relatively flat terrain along agricultural land are mostly site specific and easily mitigated through proper design and good construction practices, majority of the activities have short-term duration co-terminus with the construction phase, and; 

(iii) Subproject road does not pass through or located within 10 Km from any wildlife sanctuary, national park, or any other environmentally sensitive or protected areas. 

Construction and Demolition Waste Management Rules, 29th March, 2016

The rules shall apply to everyone who generates construction and demolition waste such as building materials, debris, and rubble waste resulting from construction, re – modeling, repair and demolition of any civil structure of individual or organization or authority. This will address the indiscriminate disposal of C and D Waste and enable channelization of the waste for reuse and recycling in gainful manner. Under the Rule, permission for building construction or any other infrastructure activity will not be given unless the waste generators submit specific plans to local authorities on how to dispose the waste.

Responsibility of Waste Generators

· Every waste generator shall be responsible for collection, segregation of concrete, soil and others and storage of construction and demolition waste generated separately; deposit at collection centre so made by the local body or handover it to the authorized processing facilities, ensure that there is no littering or deposition so as to prevent obstruction to the traffic or the public or drains.

· Waste generators who generate more than 20 tons or more in one day or 300 tons per project in a month shall submit waste management plan and get appropriate approvals from the local authority before starting construction or demolition or remodeling work, segregate the waste into four streams such as concrete, soil, steel, wood and plastics, bricks and mortar; 

· Waste generators shall pay relevant charges for collection, transportation, processing and disposal as notified by the concerned authorities.
Duties of State Government or Union Territory Administration
· The Secretary in – charge of development in the State Government or Union territory administration shall prepare their policy with respect to management of construction and demolition of waste within one year from date of final notification of these rules.

· The concerned department in the State Government dealing with land shall be responsible for providing suitable sites for setting up of the storage, processing and recycling facilities for construction and demolition waste.

· The Town and Country planning Department shall incorporate the site in the approved land use plan so that there is no disturbance to the processing facility on a long term basis.

· Procurement of materials made from construction and demolition waste shall be made mandatory to a certain percentage (Say 10% to 20%) in municipal and Government contracts subject to strict quality control.
AC. Applicable Indian Road Congress (IRC) Codes

Over and above, the project also gives due importance to the road construction standards, norms, guidelines and management procedures prescribed by the Indian Roads Congress (IRC), which includes (Table 54):
Table 54: Applicable IRC – Codes

	IRC: SP: 108 – 2015
	Guidelines on Preparation and Implementation of EMP;

	IRC: SP: 98 – 2013
	Guidelines for the use of Waste Plastic in Hot Bituminous Mixes;

	IRC: SP: 93 – 2011
	Guidelines on Requirements for Environmental Clearance for Road Projects;

	IRC: 104 – 1988
	Guidelines for EIA of Highway Projects;

	IRC: SP: 21 – 2009
	Guidelines on Landscaping and Tree Plantation;

	IRC: 103 – 1988
	Guidelines for Pedestrian Facilities;

	IRC: SP: 32 – 1988
	Road Safety for Children;

	IRC: SP: 44 – 1994
	Highway Safety Code;

	IRC: SP: 55 – 2001
	Guidelines for Safety in Construction Zones;

	IRC: 10 – 19 61
	Recommended Practices for Borrow-pits for Road Embankments Constructed by Manual Operation;

	IRC: 56 – 1974
	Recommended Practices for Treatment of Embankment Slopes for Erosion control;

	IRC: 119 – 2015
	Guidelines for Traffic Safety Barriers;

	IRC: 120 – 2015
	Recommended Practice for Recycling of Bituminous Pavement.

	


AD. Clearances Required for the Project

Requirement of Environmental Clearance 
As per provisions of Environmental Impact Assessment Notification 2006 Amended 2009), and its amendments, vide notification S. O. 3067 (E), Dated the 1st December, 2009 all Existing MDR expansion projects, except those in hilly terrain (above 1,000 m AMSL) and ecologically sensitive areas, have been exempted from Environmental Clearances. Since, the project road is a major district road and not a state, the above EIA Notification, 2006 (amended till date) promulgated under Environment (Protection) Act, 1986 is not applicable for the project road and hence no Environmental Clearance is required for the proposed road widening project. 

Forests Clearance 

As per Indian Forests Conservation Act (1980), any project requiring diversion of frosts land for non – forestry purposes require forest clearance from MOEF for the same. The forestry clearance is granted through two stages process. The upgrading involves the upgrading of the existing major district road sections within available ROW there are covering since the proposed improvement work for five subproject road will be limited to the existing available ROW. No diversion of forestland is involved; no forest clearance is required for this road. 

Permission to Withdraw Ground Water 

As per the power Granted under Environmental Protection Act, 1986, Permission from Central Ground Water Authority is required for extracting ground water for construction purposes, from areas declared as critical or semi critical from ground water potential prospective. 

In addition to the above, Contractor has to obtain:

· Insurance related to 3rd party insurance, Indemnity, Workmen Compensation etc.;
· Permission/ license to store explosive materials;
· Permission from local Panchayat/ Municipal body for setting up Construction Camp;
· Change of Land Use Certificate from District Land Revenue Officer (DLRO).
Required Clearances/ Permissions 

For up – gradation of the project road, required clearances/ permissions related to environment has been summarized in the Table 55 below. 

Table 55: Permissions/ Clearances Required for the Sub – Project

	Sr. No.
	Permissions/ Clearances
	Acts/ Rules/ Notifications/ Guidelines
	Concerned Agency
	Responsibility

	A.
	Pre – Construction Stage

	1.
	Permission for Cutting of Trees;
	Forest Conservation Act (1980), Procedural Guidelines developed by the Department of Environment, Government of M. P. under the orders of the Honourable High Court Tree removal will be guided as per state government rules;
	District Forest Office/ State Forest Department for trees felling in forest areas and District Authorities in non – forests Areas (Compensatory Tree Plantation to be made 1: 10 as per the permission granted);
	MPRDC

	B.
	Implementation Stage

	2.
	Consent to Operate Hot Mix Plant, Crushers, Batching Plant;
	Air (Prevention and Control Pollution) Act, of 1981;
	M. P. State Pollution Control Board (To be obtained before installation);
	Contractor

	3.
	Authorization for Disposal of Hazardous Waste;
	Hazardous Waste (Management and Handling) Rules, 1989;
	M. P. State Pollution Control Board (To be obtained before generation);
	Contractor

	4.
	Consent for Disposal of Sewage from Labour Camps;
	Water (Prevention and Control of Pollution) Act, 1974;
	M. P. State Pollution Control Board (Before setting up the camp);
	Contractor

	5.
	Pollution Under Control Certificate;
	Central Motor and Vehicle Act, 1988;
	Department of Transport, Government of M. P. authorized testing centers;
	Contractor

	6.
	Employing Labour/ Workers.
	The Building and Other Construction Workers (Regulation and Employment Conditions of Service) Act, 1942.
	District Labour Commissioner.
	Contractor


Before the start of civil works for the any section of the subproject roads the project proponent (MPRDC) must obtain necessary Clearances – I permits from statutory authorities.

AE. Rapid Environmental Checklists for the Project

(i) The project team completes this checklist to support the environmental classification of a project. It is to be attached to the environmental categorization form and submitted to the Environment and Safeguards Divisions (RSES), for endorsement by Director, RSES and for approval by Chief Compliance Officer.
(ii) This Checklists Focuses on Environmental issues and concerns. To ensure that social dimensions are adequately considered, refer also to ADB’s (a) Checklists on involuntary resettlement and Indigenous Peoples (b) Poverty reduction handbook; (c) Staff guide to consultation and participation; and (d) gender checklists.
(iii) Answer the questions assuming the “without /mitigation” case. The purpose is to identify potential impacts. Use the “remarks” section to discuss any anticipated mitigation measures.
For up – gradation of the project road, required Rapid Environmental Checklists related to environment has been summarized in the Table 56 below.

Table 56: Rapid Environmental Checklists for the Project

	Country/ Project Title
	India: Madhya Pradesh District Connectivity Sector Project.

Sub – Project: Bhaukhedi – Dhamanda – Amlaha Road (17.850 Km)

	Sector Division:
	South Asia Transport and Communication Division.

	Screening Questions
	Yes
	No
	Remarks

	A. Project Siting

	Is the project area adjacent to or within any of the following environmentally sensitive areas?
	
	
	

	Cultural Heritage Site;
	
	X
	No archaeologically protected monument or cultural heritage site is located within the road.

	Protected Area;
	X
	
	Project road passing through forest area of 1.5 Km. However, no land acquisition involved in forest area. Only NOC for working in Forest Area is required and the application has been submitted to the forest department.

	Wetland;
	
	X
	No protected or classified wet land is located close to the project area.

	Mangrove;
	
	X
	Project road is not located in Coastal Area.

	Estuarine;
	
	X
	No Estuarine is located in the Project Area.

	Buffer Zone of Protected Area;
	
	X
	No such area is located in the Project Vicinity.

	Special Area for Protecting Biodiversity;
	
	X
	No such area is located in the Project Vicinity.

	B. Potential Environmental Impacts

	Encroachment on historical/ cultural Areas; disfiguration of landscape by road embankments, cuts, fills, and quarries?
	
	X
	The topography of project road is flat and rolling. There is no encroachment of historical places. Since road widening will be confined to available ROW, no change in landscape is expected. Opening of new Quarries is not envisaged. Only operational and licensed quarry will be used for road construction. Earth material will be sourced from pre – identified areas (located within 15 Km to 20 Km from the road) and with the consent of land owner. All borrow areas will be suitably rehabilitated.

	Encroachment on precious ecology (e.g.,) sensitive or protected areas)?
	
	X
	There is no National Parks, Wild Life sanctuaries or any other similar eco – sensitive areas in and around the project area.

	Alteration of surface water hydrology of waterways crossed by roads, resulting in increased sediment in streams affected by increased soil erosion at construction site?
	
	X
	The proposed alignment is crossing only small natural drains. All drainage courses will be maintained to avoid alteration in surface water hydrology so that water courses are not affected. The temporary soil stockpiles will be designed so that runoff will not induce sedimentation of waterways. Silt fencing during construction will be provided.

	Deterioration of surface water quality due to silt runoff and sanitary wastes from worker-based camps and chemicals used in construction?
	
	X
	Adequate sanitary facilities including soak pits treatment facilities will be provided at construction camps, which will be set – up away from habitat and water bodies. No harmful ingredients are likely to be used in the construction activities. Surface water quality is not impacted due to construction. Measures like embankment slope stabilization, RCC retaining walls are proposed to prevent siltation of pond located next to the road due to surface runoff.

	Increased local air pollution due to rock crushing, cutting and filling works, and chemicals from asphalt processing?
	X
	
	Localized air pollution level is likely to increase for short duration during construction period due to construction vehicle movement. Dust suppression measures like spraying of water on diversion areas are proposed to minimize the dust generation.

	Risks and vulnerabilities related to occupational health and safety due to physical, chemical biological and radiological hazards during project construction and operation?
	X
	
	Workers may get exposed to dust and noise during construction activities. However, the exposure levels are likely to be short and insignificant. Workers will be provided requisite PPEs to minimize such exposure and associated harmful occupational health effects. Traffic on the road is expected to be low and as such no occupational health hazard is anticipated during operation phase.

	Noise and vibration due to blasting and other civil works?
	
	X
	No blasting is involved. No significant noise generation is expected during construction activities except normal construction equipment operational noise. These noise levels will be impulsive in nature and its impact will be confined within few meters of either side of the road.

All stationary noise making sources equipment like DG Set, compressors will be installed with acoustic enclosures. There are few noises sensitive locations especially schools close to the alignment where noise level may increase due to increased traffic during operation stage.

	Dislocation or involuntary resettlement of     people;
	
	
	The project road will be widened within existing ROW. The project affected persons may not be there. If recognized in later stage this aspect will be addressed as per Govt. rules and ADB’s Safeguard Policies Statement (SPS: 2009) separately in a[image: image84.png]


 Resettlement Plan.

	Dislocation and compulsory resettlement of people living in right – of – way?
	
	X
	No displacement of people involved.
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Disproportionate impacts on the poor, women and children, Indigenous Peoples or other vulnerable groups?
	
	X
	No such impact is anticipated.

	Other social concerns relating to inconveniences in living conditions in the project areas that may trigger cases of upper respiratory problems and stress?
	X
	
	No such social concern is expected; concern may arise during construction stage due to increase in ambient air pollution level, which is expected to be localized and temporary in nature. This aspect will be effectively controlled with the proposed dust suppression and other mitigation measures. As such people at large are supportive of project and are least bothered about above air pollution concern as well.

	Hazardous driving conditions where construction interferes with existing roads?
	X
	
	Hazardous driving condition may arise around bridge construction areas and at locations of road interface with non – project roads. To minimize the impact suitable traffic management plan will be designed and implemented by the contractor to prevent any hazardous driving condition in above situations.

	Poor sanitation and solid waste disposal in construction camps and work sites, and possible transmission of communicable diseases from workers to local populations?
	X
	
	Proper provisions for sanitation (sewage treatment), health care (drinking water supply) and periodic health check – ups). Solid waste disposal through composting facilities and treatment of food waste by using bio – digesters will be done at each construction camp. Awareness will be created amongst the workers about hygiene and health protection.

	Creation of temporary breeding habitats for mosquito vectors of disease?
	
	X
	No such condition is anticipated. Regular check and filling of such areas will be done. Each borrow Area will be rehabilitated as per pre – agreed rehabilitation plan.

	Accident risks associated with increased vehicular traffic, leading to accidental spills of toxic materials and loss of life?
	X
	
	Adequate safety measures will be adopted to avoid such conditions.

	Increased noise and air pollution resulting from traffic volume?
	X
	
	Increase in noise and air pollution is expected during construction phase, but is likely to be confined within few meters of either side of the road. Adequate mitigation measures will be adopted to minimize the same. During operation phase vehicular traffic will be the main, source of air and noise pollution. Improved road conditions, extensive plantation including multi – layered plantation along the road will reduce the noise and air pollution impact. Moreover, most of the road stretch passes through open agricultural land, which will provide adequate dispersion to vehicular emission.

	Increased risk of water pollution from oil, grease, fuel spills and other materials from vehicles using the road?
	X
	
	This possibility is minimal, but cannot be ruled out. Controlled construction activities and proper drainage system will reduce this possibility. Provision is made for adequate signage and crash barriers near water body, which will minimize the possibilities of accidental water pollution.

	Social conflicts if workers from other regions are hired?
	
	X
	Most of the workers will be hired locally.

	Large population influx during project construction and operation that causes increased burden on social infrastructure and services (such as water supply and sanitation systems)?
	
	X
	Most of the workers will be hired locally. One construction camp is proposed with expected workers population of only 60 – 70. This is unlikely to cause any significant burden on social infrastructure and services.

	Risks to community health and safety due to the transport, storage, and use and/or disposal of materials such as explosives, fuel and other chemicals during construction and operation?
	
	X
	The construction material aggregate from approved quarries, borrow earth will be sourced from nearby and approved sources. No explosive or chemicals are likely to be used. Bitumen waste if any generated during construction will either recycled or disposed in controlled manner.

	Community safety risks due to both accidental and natural causes, especially where the structural elements or components of the project are accessible to members of the affected community or where their failure could result in injury to the community throughout project construction, operation and decommissioning.
	
	X
	No such impacts are anticipated. Adequate awareness will be created amongst people and workers through information disclosure, safety signage and public consultation about safety aspects.

	Based on above assessment and the project is categorized as “B” and the IEE report has been prepared and approved by the ADB.


International Treaties and Relevance to the Project 

India has been playing an active role in environmental conservation since the first United Nations (UN) conference on Human Environment in Stockholm in 1972 and recognizes that protection of environment is closely linked to combating poverty. Key international agreements that India is signatory to and relevant for the project are provided below:

I. Convention Relative to the Conservation of Flora and Fauna in Their Natural State (1933); 
II. International Plan Protection Convention (1951);
III. Convention on Wetlands of International Importance, Especially as Waterfowl Habitat (Ramsar,1971); 
IV. Convention Concerning the Protection of the World Cultural and Natural Heritage (Paris, 1972); 
V. Convention in International Trade in Endangered Species of Wild – Fauna and Flora (Washington, 1973); 
VI. Convention on Migratory Species of Wild Animals (Bonn, 1979); 
VII. Convention on the Prior Informed Procedure for Certain Hazardous Chemicals and Pesticides in International Trade (PIC or Rotterdam, 1990);
VIII. United Nations Framework Convention on Climate Change (Rio De – Janeiro, 1992);
IX. Convention on Biological Diversity (Rio De – Janeiro, 1992); 
X. Protocol to the United Nations Convention on Climate Change (Kyoto Protocol, 1997). 
The above list of international conventions served as requirements for the project to comply. However, due to the limited scale of the road upgrading and the predicted traffic increase during operation, the expected environmental issues that are governed by these international conventions would be insignificant. 

AF. Administrative Framework

The Government through specific legislations regulates the environmental management system in India. The Ministries/ Statutory bodies responsible for ensuring environmental compliance by project promoters include following agencies.

Ministry of Environment, Forest and Climate Change

The Ministry of Environment, Forest and Climate Change is the nodal agency in the administrative structure of the Central Government for the planning, promotion, co – ordination and overseeing the implementation of India's environmental and forestry policies and programs. The primary concerns of the Ministry are implementation of policies and programs relating to conservation of the country's natural resources including its lakes and rivers, its biodiversity, forests and wildlife, ensuring the welfare of animals, and the prevention and abatement of pollution.

Central Pollution Control Board

The Central Pollution Control Board (CPCB) basically designs the scheme, procedures and standards to control the water, air and noise pollution, land degradation and hazardous substances and waste management. The executive responsibilities for the industrial pollution prevention and control are primarily executed by the CPCB at the Central level, which is a statutory body. CPCB advise the MOEF and CC on matters concerning prevention, control and abatement of water and air pollution; coordinate the activities of State Pollution Control Boards and provide technical and research assistance; prepare manual, codes, guidelines and standards etc.

Madhya Pradesh State Pollution Control Board
The MPSPCB is the government agency responsible for ensuring the compliance to relevant standards related to discharges to the environment.  Activities  of  MPSPCB  include, planning and execution of State wide program for prevention, control and abatement of water and air pollution; advise the State Government on prevention, control and abatement of water and air pollution and siting of industries; ensure compliance with the provisions of relevant environmental legislation; establish and review local effluent and emission standards; ensure legal action against defaulters; and develop cost effective methods for treatment, disposal and utilization of effluent.

Archaeological Survey of India

The  Archaeological  Survey  of  India  (ASI),  has  been  formed  for  the  archaeological researches and protection of the cultural heritage of the nation. Maintenance of ancient monuments and archaeological sites and remains of national importance is the prime concern of the ASI. It regulates all archaeological activities and development works in and around archeological sites in the country as per the provisions of the Ancient Monuments and Archaeological Sites and Remains Act, 1958 as amended by the Ancient Monuments and Archaeological Sites and Remains (Amendment and Validation) Act, 2010 and the rules made there under.

National Board for Wildlife
The National Board for Wildlife (NBWL) is the apex advisory body in the field of wildlife conservation in the country and is headed by the Prime Minister of India. The NBWL takes decision regarding the impact on wildlife due to road development activities and issues recommendations related to proposed road up – gradation.

V. DESCRIPTION OF THE ENVIRONMENT
AG. Introduction

In order to assess the impacts of the proposed improvement to the project road, field visits were undertaken by the Consultants to understand environmental profile of the project influence area. This involved field inspections at all the sensitive locations, collection of secondary information for all the environmental components and discussions with the officials, NGO's and local populace. The profile presented below comprises of the following: 

· Physical environmental components such as meteorology, geology, topography, soil characteristics, air quality, surface and sub – surface water quality; 

· Biological environmental components such as aquatic, biotic and marine flora, fauna and mammals, and 

· Land environment in terms of land use, soil composition.

The existing environmental conditions of the study area covers an area spread over 15 Km on either side of the road, in general and specific environmental features of the study corridor, i.e., 50 m on either side of the existing centerline of the road, in particular, has been studied as described in the subsequent sections.

AH. Location – Districts En – Route 
Sehore stands in the foothills of Vindhyachal Range in the middle of Malwa region. Sehore has a long and glorious past. Shaiva, Shakta, Jain, Vaishnav, Buddhists and Nath priests made Sehore a significant seat of their deep meditation. Sehore was a part of Bhopal estate. After formation of Madhya Pradesh, the state capital Bhopal was a part of the Sehore district. It was bifurcated in 1972 and a new district Bhopal was formed.

The Bhaukhedi – Amlaha – Dhamanda Plateaus, the low country of the Sehore district expanded “consisting, to the North, of the plateau talukas of Amlaha – Dhamanda to the South, of the parganas of were made into a separate Icchawar tehsil covering an area of 1,148.98 Km2 with its headquarters first at Amlaha – Dhamanda and then at Bhaukhedi. This composite district is consisting with an eye on the colonisation of the Bhaukhedi – Amlaha – Dhamanda uplands. The road Bhaukhedi – Dhamanda – Amlaha was in existence before 1947, the same was extended to Amlaha after 1950 by M. P. state public works department. The importance of the road is towards the connectivity to Amlaha – Dhamanda.

Physical Environment 

Information of various physical parameters was collected from the Indian Meteorological Department, Statistical Department, Gazetteer of Madhya Pradesh, Forest Department, Department of Environment and other concern Government Departments and discussions with the officials from these agencies.

Sehore is 39 Km away from state capital Bhopal towards South and on Bhopal – Indore Highway. Sehore is surrounded by Seven Districts i.e., Bhopal, Raisen, Hoshangabad, Dewas, Shajapur, Rajgarh, and Harda. Sehore District extends between the parallels of Latitude 220 – 32’ N to 230 – 40’ North and between the meridians of Longitude 760 – 22’ East to 780 – 03’ East. The lacquer bangles of the district are a coveted adornment of the Gond, Bhilala and Korku tribes of the region. Bhavai, the traditional dance of these tribes is an excellent example of their artistic proclivities.
AI.  Geology, Topography and Soil
Physiographically, Sehore Urban and Rural districts can be divided into rocky upland, plateau and flat at a general elevation of about 950 Above MSL. The major part is sloping towards South and South East forming pediplains interspersed with hills all along the western part. The pediplains form the majority of the districts underlain by granites and gneisses with the highest elevation of 850 m to 950 m amsl. Rocky upland pediplain and plateau constitute erosional topography. The most fertile soil in the district, though small in extent, is the alluvial lands. Soil in the Eastern part of the low – land is generally superior to the soil in the Bhaukhedi – Dhamanda tablelands. In the lowlands the soil is of greater depth and fertile, while the mica particles in the tableland soil tend to reduce its fertility. 

The Sehore District stands in the foothills of Vindhyachal range in the middle of Malwa Region. The Vindhyan range was known in ancient days as the Vindhyadri and sometimes as Riksha mountains. The former term was more or less general but applied to the portion lying in Rewa revenue division, while the section in Sehore District was known as the Pariyatra, possibly as having been the early limit en route the Aryan explorations. The Vindhyas was always ranked next to the Himalayas in importance, as the southern boundary of the Madhya Desha or the middle region. The ranges in Sehore district varies markedly in its constitution from 1500 feet to 2000 feet. (457 m to 609 m) from the mean sea level with a total area of 6,578 Sq. Kms (Figure 18).
[image: image24.emf]
Figure 18: Shows the Topography of Projected Road
[image: image25.emf]
AJ. Seismicity

The entire Madhya Pradesh falls under zone least active to moderate zone as per seismic map of India and in the moderate damage risk zone structures are at risk of a Medvedev – Sponheuer – Karnik (MSK) (Scale – VII with very strong earthquake where most people are frightened and try to run outdoors causing serious damage to older buildings, masonry chimneys collapse and small landslides. In the least active zone an MSK – VI or less and is classified as the Low Damage Risk Zone where earthquake can frighten most people dishes and glassware may break and visible damage to masonry structures, cracks in plaster may occur). Figure below shows seismic Zone map of India. The project area is located in the central India which is moderately active seismic region. The project road is situated in the Zone – II (having low seismic intensity) of the Seismic Map of India (as per IS: 1893, Part – I, 2002) and therefore has a low risk of potential damage due to earthquake (Figure 19).

[image: image86.jpg]1§ ulien b
a- vitere
aif)

Ro26302{

il

[~

n$4 ulizn &
vor- e

s 60
377926302 [




[image: image87.png]Sundrel O

_——— . . .. @

e’ M ey o—
(e “'“Hf it
! it T e

. S . . el
- L 1 N e,
/ o ¢ i BHIND
T RAJASTHAN
ok, e
%

Inmndia Locationmn Map .
Inndia om World Map 3 ; S it .
' e sHOKNACAR )

R

L ATICMN 3F TR D IA
a8 T to 97" 25" Morth Lomngitude
BT 4% to 3T 6" West L atituce

O TP o

& :
Y 3 L o
i, B K.-. SHAJAPUR
-

ST EIM - o

== "EFI-IL_:IT.l'-'II.-"Hi

Lo B g W L PN S

(™ kHangwa | b
pi .

y “{i— g

e
‘.lz,

OHkangaon
S eShampur

MADHYA PRADESH

Scale 1920000 1Cm=32Km. &

LEGEND
— Byt Wi Caigior

ity S el e W i
o ‘o gy wth bamzm

om0 Tobii Pt
e Hore.
e o AR

BHOPAL B firk Casit

S Bty Rty

Dhided Bl iy . Pl Vol | Faitia.
v
asicis in S

o = SR
i UHAR! AHDDY e

Dsiprent. Cariograptsd and Ptinbed by
TTH Hah s LImied - Publeatoss Divlsss
Plod b 13, Fut v, elaliridia e i, Hnitees: B Pt

e Tk, Ranchgtan Disteci - 000 001, e Mok i
s muperETh g oom Viibete | wees Himam om

CHHATTISGARH

b

Yo

i

ardanpur

D Nasrullahc
e ZES

E S ey W T




[image: image26.jpg]INDIA
Seismic Zone





Figure 19: Seismic Zone Map of India
AK. Drainage and River System
Drainage is controlled by topography. The drainage pattern of the area is a combination of parallel and dendritic. The study area is part of Narmada River Basin. River wainganag and its numerous tributaries form an interconnected grid of drainage channels that finally connects Narmada Rivers. There are many perennial rivers in the study/ project area (Figure 20). One of the largest village on the bank of the river Narmada, Chhipaner, is 19 Km. South – West of Nasrullaganj, its tahsil headquarters. It was the headquarters of a mahal in sarkar of Handia during Muhgal regime.

The Kolar River arises in the Vindhya Range of Sehore District and flows in a South Westerly direction to meet the Narmada near Nasrullahganj in the Raisen District of Madhya Pradesh. Its total drainage area is of 1,347 Km2 is spread across the Two Districts.

River Map of Sehore District

Figure 20: River Network of District Sehore[image: image27.jpg]SEHORE
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AL. Agriculture and Irrigation Practices

The major crops grown in the study area are Paddy, Ragi, Jowar, Bajra, Maize and Wheat. Pulses like Gram, Tur are also cultivated along with oil seed like Groundnut, sunflower. Different varieties of fruits (Mango, Lime, Sapota, Grapes, and Guava etc.), vegetables (Tomato, Brinjal, Carrot, Cabbage, Potato, Beans, and Chillies etc.) are also produced. 
Sehore District is primarily an agricultural district occupying the Chambal and Narmada basin valley, having predominantly an agricultural economy. Agriculture is the main occupation of the people in the district. Wheat, Rice, Jawar, Maize and Soyabean are the major crops sown in the district.

In general the district has alluvial soil with fairly good fertility. Total cropped area in the district was 6,575 hacters. In the district net sown area was 396,588 hacters, the double – cropped area was 290,608 hacters. In the district net sown area was irrigated 278,647 hacters. 
Sehore District has developed extensive means of irrigation. Irrigation was done mainly by canals, tubewells, wells and other water sources. A total area irrigated was 287,647 hacters, i.e., 41% of the total cultivated area. Most of the irrigation in the district was done by 25,621 wells through which 91,348 hacters of land was irrigated. The second source was bore – wells by which 64,197 hacters of land was irrigated. Around 54,099 hacters of land was irrigated by 94 canals, 24,761 hacters of land by 64 ponds and 44,242 hacters of land was irrigated by other water sources like nalas, small water reservoirs and dams in the year 2010 – 2011. 
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Figure 21: Agricultural Activity in a Village along Projected Road
AM. Land Use

Table 57: Projected Road Land Use Pattern 

	Sr. No.
	@ Existing Chainage
	Length (m)
	@ Design Chainage
	Length (m)
	Type of Terrain
	Land Use
	Name of Village/ Town

	
	
	
	
	
	
	
	

	
	Km
	Km
	
	Km
	Km
	
	
	
	

	1.
	00 + 000
	02 + 050
	02 + 050
	00 + 000
	02 + 050
	02 + 050
	Plain
	Agriculture
	-------

	2.
	02 + 050
	04 + 430
	02 + 380
	02 + 050
	04 + 430
	02 + 380
	Plain
	Builtup
	Bhaukhedi

	3.
	04 + 430
	09 + 420
	04 + 990
	04 + 430
	09 + 420
	04 + 990
	Plain
	Agriculture
	-------

	4.
	09 + 420
	09 + 700
	00 + 280
	09 + 420
	09 + 700
	00 + 280
	Plain
	Builtup
	Narsingkheda

	5.
	09 + 700
	12 + 200
	02 + 500
	09 + 700
	12 + 200
	02 + 500
	Plain
	Agriculture
	-------

	6.
	12 + 200
	12 + 950
	00 + 750
	12 + 200
	12 + 950
	00 + 750
	Plain
	Builtup
	Durgpur

	7.
	12 + 950
	14 + 900
	01 + 950
	12 + 950
	14 + 900
	01 + 950
	Plain
	Agriculture
	-------

	8.
	14 + 900
	15 + 500
	01 + 300
	14 + 900
	15 + 500
	01 + 300
	Plain
	Builtup
	Dhamanda

	9.
	15 + 500
	17 + 500
	02 + 000
	15 + 500
	17 + 500
	02 + 000
	Plain
	Agriculture
	-------

	10.
	17 + 500
	17 + 850
	00 + 350
	17 + 500
	17 + 850
	00 + 350
	Plain
	Builtup
	Amlaha


The existing alignment is a link between Bhaukhediand Dhamanda (Table 57). The patterns on both side of road is agricultural and built – up. The details of land use pattern along the project road are (Figure 22):
	Built – Up
	:
	28%

	Agriculture
	:
	72%
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Figure 22: Land Use Classification of the Study Area
AN. Soil Quality

Soil quality is the capacity of the soil to function within the ecosystem boundaries to sustain Bio – Logical productivity, maintain environmental quality and promote plant and animal growth.

Soil Monitoring Stations 

The physico – chemical characteristics of soils within the study area were examined by obtaining soil samples from selected points and analyzing the same. One (1) sampling location within the study area was selected for studying soil characteristics. Details of the sampling stations are provided in the Table 58.
Table 58: Details of Soil Monitoring Stations

	Sr. No.
	Station Code
	Place
	@ Chainage (Km)
	Side
	Distance # (m)
	Area Category

	1.
	07
	Bhaukhedi –Amlaha Road
	17.850
	R
	0.900
	Agriculture


Source: Field Survey in September, 2018;

# Distance in Meter from Existing Centerline;

The samples were collected by ramming a core – cutter into the soil up to a depth of 90 cm.

Soil Characteristics of the Study Area

While characterizing soil samples, analytical methods for various parameters have been adopted from M. L. Jackson and SSA series (USA) Volume – I and II and applicable IS – Codes. The  Physico – Chemical  characteristics  of  the  soils  in  the  study  area,  as  obtained  from  the analysis of the soil samples, are presented in Tables 59 and 60. The results are compared with standard soil classification.

Table 59: Sand, Silt, Clay and Soil Porosity

	Sr. No.
	Station Code
	Place
	Sand (%age)
	Silt (%age)
	Clay (%age)
	Porosity (%age)
	Soil Texture

	1.
	08
	Bhaukhedi –Amlaha Road
	45.66
	51.25
	37.72
	0.37
	Sandy Loam Clay Silt


Source: Field Survey in September, 2018;
Table 60: Physico – Chemical Characteristics of Soil in the Study Area

	Sr. No.
	Parameters
	Unit

	1.
	Alkalinity Meq/ 100 gm
	71.05

	2.
	Chloride g/ 100g
	02.39

	3.
	pH
	07.89

	4.
	Electrical Conductivity – X 10-3 mʊ
	01.06

	5.
	Sodium in ppm
	52.50

	6.
	Potassium in ppm
	145.8

	7.
	The Organic Matter
	09.80


Source: Field Survey in Sepetember, 2018;

It has been observed that the texture of soil is sandy loam with 45.66% sand content and only 37.72% clay content. The pH of the soils is found to be 7.89 indicating neutral soil, which can hold moderate calcium and molybdenum salts, but generally low in iron and boron nutrients. This kind of soil is moderately suitable for growing cereals such as wheat, oat and barley, while most of the other crops including corn and soybeans require slight pH correction towards the lower ranges. The studied pH range also indicates the suitability of the soils for optimum growth of blue green bacteria, which fixes atmospheric nitrogen and supports growth of other bacteria, Actino – mycetes (range 6.5 – 9.5), which boost the fertility status of the soil.

The Electrical Conductivity was low (01.06), indicating low salinity status of the soil. This low conductivity values also favors growth of soil micro – organisms. Exchangeable potassium, sodium, calcium and magnesium were found to be low. The organic matter was observed to be sufficient (09.80%). The sodium absorption ratio is moderate (52.50%), while the nitrogen content of the soil is sufficient. Therefore, it can be inferred that the overall fertility status of the soils within the study area is moderate.
Source Census of INDIA;
AO.  Climate and Meteorology

The climate of Sehore District is relatively temperate and dry except during the monsoon season. From climate point of view, the year may be divided into four seasons. The period from March to second week of June is the summer season followed by the South – West monsoon season resulting in about 92% of the rainfall in the district. Average rainfall in the district is 104.9 mm and the rainfall in the district increases from the West to the East, the Southern most parts of the district The month of January sometimes brings spells of extreme cold resulting from cold wave and hail storms with the mean daily maximum temperature at about 27.0°C and the mean daily minimum temperature of 8.7°C.
Source Census Report 2011;
Climatic Conditions of the Study Area
The climate of the district is also characterized by general dryness except during the monsoon months. The winter season from December to February is followed by the summer season which continues upto the beginning of June. The South – West monsoon season is from June to September. October and November constitute the post monsoon or retreating monsoon season. The average annual rainfall of the district recorded is 1163.8 mm. The month of January sometimes brings spells of extreme cold resulting from cold wave and hail storms with the mean daily maximum temperature at about 27.0°C and the mean daily minimum temperature of 8.7°C. After February temperature increases steadily till May which is generally the hottest month with mean daily maximum temperature at 41°C and the mean daily minimum temperature at 26°C. In the summer season, the day temperature may sometimes go above 45°C and with the onset of the South – West monsoon by about mid – June the temperatures decrease appreciably.
This city has a tropical climate. The summers here have a good deal of rainfall, while the winters have very little. The climate here is classified as Aw by the Köppen – Geiger System. The temperature here averages 25.3°C. The rainfall here averages 1266 mm.
Temperature: A moist climate characterized by typical monsoon, tropical weather with moderately hot summers and mild winters is observed in the study area. High temperatures have been observed during the month of March to May when mean daily maximum temperature remains about 33°C and the mean daily minimum about 26°C. However, extreme temperatures have been recorded as high as 41°C in May occasionally. With the onset of the monsoon in mid – June, there is appreciable drop in day temperature but that of night temperature is less. In October the temperature decreases. December is generally the coldest month with the mean daily maximum temperature at 26°C and the mean daily minimum at 12°C. Night during January are, however, slightly cooler than December. Lowest night temperatures in the cold seasons have been recorded to be dropped up to 8.5°C. The monthly ambient temperature profile in the study area is presented in the Figure 23.
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Figure 23: Monthly Ambient Temperature Profile
Rainfall and Relative Humidity: The normal rainfall of Sehore District is 1,217.7 mm. The highest rainfall i.e., 1,412.3 mm received at Sehore and minimum at Astha i.e., 1,054.9 mm. Sepetember is the wettest month of the year and about 36% of the annual rainfall takes place during this month only. The average monthly rainfall, relative humidity and wind speed data and bar projections denoting incremental frequency and high/ low values are provided. September and October are the wettest months with over 180 mm monthly rainfall and 10 Days rainy days on average. The post monsoon season often gets copious rains due to passing depressions. On seasonal basis, dry season rainfall is most inconsistent whereas the monsoon rainfall is least inconsistent. The rainfall profile in the study area is presented in Table 61.
Table 61: Monthly Rainfall, Rainy Days, Wind Speed and Relative Humidity
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Wind Speed: Average Winds are generally light with some strengthening in force in late summer and early part of the monsoon season. During the South – West monsoon season the winds blow mostly from directions between North – West and South – West.  
Weather Extremes: High summer temperature over 41° Celsius occurs occasionally in the month of May and June. Moderately low temperatures had been recorded during winter months, the lowest being 12° Celsius in January. Dust Storms have been reordered sometimes since last 65 Years. However, thunders are frequent in May and September – October. Heaviest shower of 169.4 mm in 24 – Hours was received. Winter is not associated with poor visibility (Figure 24). 


A Checklist for Preliminary Climate Risk Screening

Country/ Project Title: India, Bhaukhedi – Dhamanda – Amlaha Road Project;

Sector: Road Sector;

Sub – Sector: Division/ Department: MPRDC (Table 62) as below:
Table 62: Preliminary Climate Risk Screening in the Study Area
	Screening Questions
	Score
	Remarks


	Location and Design of Project;
	Is siting and/ or routing of the project (or its components) likely to be affected by climate conditions including extreme weather related events such as floods, droughts, storms, landslides?
	01
	Good and Likely to be Affected

	
	Would the project design (e.g., the clearance for bridges) need to consider any hydro – meteorological parameters (e.g., sea – level, peak river flow, reliable water level, peak wind speed etc.)?
	02
	Yes

	Materials and Maintenance;
	Would weather, current and likely future climate conditions (e.g., prevailing humidity level, temperature contrast between hot summer days and cold winter days, exposure to wind and humidity hydro – meteorological parameters likely affect the selection of project inputs over the life of project outputs (e.g., construction material)?
	01
	Good and Satisfactory

	
	Would weather, current and likely future climate conditions, and related extreme events likely affect the maintenance (scheduling and cost) of project output (s)?
	02
	Yes

	Performance of Project Outputs.
	Would weather/ climate conditions and related extreme events likely affect the performance (e.g., annual power production) of project output (s) (e.g., hydro – power generation facilities) throughout their design life time?
	01
	Not Affected


Options for answers and corresponding score are provided below (Table 63):

Table 63: Response Score in the Study Area

	Response
	Score

	Not Likely
	00

	Likely
	01

	Very Likely
	02


Responses when added that provide a score of 00 will be considered low risk project. If adding all responses will result to a score of 1 – 4 and that no score of 02 was given to any single response, the project will be assigned a medium risk category. A total score of 05 or more (which include providing a score of 01 in all responses) or a 02 in any single response will be categorized as high risk project.

Result of Initial Screening (Low, Medium, High): Low;

Other Comments: Not Likely and Likely;
Prepared by: MPRDC/ ADB;

AP.  Ambient Air Quality

Ambient Air Quality Monitoring Stations

Cali Labs Pvt. Ltd, Bhopal NABL, Accredited and MOEF Recognized laboratory was engaged for ambient air quality monitoring. Three sampling stations were set up for monitoring ambient air quality within the study area. The locations of the monitoring stations were selected so as to accord an overall idea of the ambient air quality scenario in the study area. Logistic considerations such as accessibility, security, and availability of reliable power supply etc. were considered while finalizing the locations of such stations. The locations of the ambient air quality monitoring stations in the study area are given in the Table 64. 

Table 64: Details of Air Quality Monitoring Stations

	Sr. No.
	Station/ Site @ Location
	Place/ Area/ Region
	@ Existing Chainage (Km)
	Side
	Distance # (m)
	Land Use Pattern

	1.
	AQ – 1
	Bhaukhedi
	0.000
	R
	24 m
	Built – Up Area

	2.
	AQ – 2
	Narsingkheda
	05.600
	R
	32 m
	Agriculture Area

	3.
	AQ – 3
	Dhamanda
	09.600
	L
	26 m
	Built – Up Area


Source: On – Site Field Monitoring during Sepetember, 2018;
# Distance in Meter from Existing Centerline;

Parameters Monitored and Monitoring Period

Monitoring was conducted in respect of the following parameters:

· Particulate matter of size less than 2.5 micron or PM2.5;

· Particulate matter of size less than 10 micron or PM10;

· Sulphur Dioxide (SO2);

· Nitrogen Dioxide (NO2);

· Carbon monoxide (CO).

Monitoring Results

National ambient air quality standards are reproduced and the detailed on-site twice a week 24 – Hourly monitoring results of PM2.5, PM10, SO2, NO2 and Hourly CO corresponding to air quality stations AQ – 1, AQ – 2 and AQ – 3 are presented in the Table 65.

Table 65: Monitoring Results of Air Pollutant

	Attribute
	Parameter
	Unit
	Bhaukhedi -Dhamanda-Amlaha Road

	
	
	
	Site-1:

AQ1
	Site-2: AQ2
	Site-3: AQ3

	Air
	PM2.5
	μg/ m3
	37.6
	40.8
	42.4

	
	PM10
	μg/ m3
	98.4
	80.2
	68.9

	
	SOX
	μg/ m3
	17.2
	16.1
	12.5

	
	NOX
	μg/ m3
	39.6
	38.3
	23.4

	
	CO
	μg/ m3
	< 0.1
	< 0.3
	< 0.5


Particulate Matter of Size Less than 2.5 Micron or PM2.5
Arithmetic mean of the 24 – Hourly average values of PM2.5 varied station – wise with overall mean of the 3 stations being 34.6 μg/ m3. The 24 – Hourly average 98% values of PM2.5 (Maximum 42.4 μg/ m3 at AQ – 3) at all the locations were observed to be within the limit of 60 μg/ m3 for Industrial, Residential, Rural and other areas as stipulated in the National Ambient Air Quality Standards (NAAQS), 2009.

Particulate Matter of Size Less than 10 Micron or PM10
Arithmetic mean of the 24 – Hourly average values of PM10 varied station – wise between 68.9 – 98.4 μg/ m3. The overall mean for all stations was 78.9 μg/ m3. The 24 – Hourly average 98% values of PM10 (max 98.4 μg/ m3   at  AQ – 1) at all the monitored locations were observed to be within the limit of 100 μg/ m3  for Industrial, Residential, Rural and other areas as stipulated in the National Ambient Air Quality Standards (NAAQS), 2009.

Sulphur Dioxide (SO2)

Arithmetic mean of the 24 – Hourly average values of SO2 varied station – wise between 12.5 – 17.2 μg/ m3 with overall mean of the 3 stations being 13.4 μg/ m3. The 24 – Hourly average 98% values of SO2 (max 17.2 μg/ m3  at AQ – 1) at all the monitored were observed to be within the limit of 80 μg/ m3 for Industrial, Residential, Rural and other areas as stipulated in the National Ambient Air Quality Standards (NAAQS), 2009.

Nitrogen Dioxide (NO2)

Arithmetic mean of the 24 – Hourly average values of NO2 varied station – wise between 23.4 – 39.6 μg/ m3 with overall mean of the 3 stations being 24.2 μg/ m3.  The 24 – Hourly average 98% values of NO2 (max 39.6 μg/ m3  at AQ – 2) at all the monitored were observed to be within the limit of 80 μg/ m3 for Industrial, Residential, Rural and other areas as stipulated in the National Ambient Air Quality Standards (NAAQS), 2009.

Carbon Monoxide (CO)

Arithmetic mean of the 24 – Hourly average values of CO varied station – wise below 0.1 μg/ m3 with overall mean of the 3 stations being less than 0.3 μg/ m3. The 24 – Hourly average 98% values of CO (max less than 0.1 μg/ m3 at all AQ – 1, AQ – 2 and AQ – 3) at all the monitored locations were observed to be within the limit of 3 μg/ m3 for Industrial, Residential, Rural and other areas as stipulated in the National Ambient Air Quality Standards (NAAQS), 2009.

As evident from table and the discussion above, the air quality at the monitored locations are well within the National Standard. No industrial sources of air emission are observed along the project road. The emission sources at the monitored locations appear to be primarily from domestic and local activities.

AQ. Ambient Noise Level

Cali Labs Pvt. Ltd, Bhopal, NABL Accredited and MoEF Recognized laboratory was engaged for ambient noise monitoring. The locations of the ambient noise level monitoring stations in the study area are given below.
Noise Monitoring Stations

To assess the background noise levels in the study area ambient noise monitoring was conducted at three locations. The stations were selected judiciously based on the following considerations:

· Obstruction free exposure of equipment;

· Away from temporary noise generating sources to monitor true background levels;

· Accessibility of the location during day and night;

· Security and safety of the instrument.

Methodology of Noise Monitoring

Ambient noise level or Sound Pressure Levels (SPL) is measured by a continuous sound level meter having built in facilities to read noise level directly in dB (A). Since loudness of sound is important for its effects on people, the dependence of loudness upon frequency is taken into account by the A - weighting filters in-built in the noise meter, which gives a direct reading of approximate loudness.

A – Weighted equivalent continuous sound pressure level (Leq) values were computed from the values of A – Weighted SPL measured with the noise meter. Noise measurement was conducted as per IS: 4954 as adopted by CPCB. Ambient noise level monitoring was carried out during Sepetember, 2018.

Ambient Noise Levels in the Study Area

The ambient noise levels of the study area are presented in the Table 66. Ambient air quality standards in respect of noise are reproduced.

Table 66: Monitoring Results of Noise Pollutant

	Attribute
	Parameters
	Unit
	Bhaukhedi – Amlaha – Dhamanda Road

	
	
	
	Site – 1: NQ – 1
	Site – 2: NQ – 2
	Site – 3: NQ – 3

	Noise
	Lmin
	dB (A)
	30.4
	32.5
	12.6

	
	Leq
	dB (A)
	42.3
	38.6
	20.5

	
	Lmax
	dB (A)
	47.5
	45.4
	28.6

	
	Leq Day
	dB (A)
	40.9
	37.2
	18.2

	
	Leq Night
	dB (A)
	34.4
	29.2
	12.5


Source: On – Site Noise Monitoring during Sepetember, 2018;
Note: Noise Standard in Residential Zone: Day Time: 55 dB (A); Night Time: 45 dB (A); in Silence Zone: Day Time: 50 dB (A), Night Time: 40 dB (A).

The Day Time (Ldeq) and Night Time (Lneq) noise equivalent levels in the monitored silence location, NQ – 1 Embassy Public School shows that the ambient noise level exceeds the stipulated Noise standards during both day and night time. The daytime (Ldeq) noise equivalent level in the monitored residential location NQ – 2 shows that the ambient noise levels are within the stipulated Noise standards, while night time equivalent levels exceeds slightly than the stipulated limits.

AR. Surface Water Bodies, Rivers and Water Quality

There are 3 Water Bodies (Pond, Well and Streams along River Side) on either side of the project road; out of which, 1 are located on the right side and 2 are located on the left side of the project road. These water bodies get filled up during the rainy seasons and act as a natural rainwater store. List of water bodies located along the projected road and their distances from the existing centerline are provided in the Table 67 and Figure 26.
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Figure 26: Water Bodies along the Projected Road
Source: Field Survey Conducted by HEC;
Surface Water Quality Monitoring Stations

Surface water bodies are important in local context and therefore, their water quality needs to be monitored to assess the impacts of the project. Cali Labs Pvt. Ltd, Bhopal, NABL Accredited and MOEF recognized laboratory was engaged for collection of surface water samples and analysis. For generating data on surface water quality parameters and drawing up the baseline scenario, 2 surface water quality monitoring stations (designated as SWQ – 1 and SWQ – 2) were selected. Details of the location of Surface Water Quality Stations are provided in the Table 67.
Table 67: Details of Water Quality Monitoring Stations

	Sr. No.
	Station
	Place/ Area/ Region
	@ Existing Chainage (Km)
	Side
	@ Distance

# (m)
	Land Use Pattern

	1.
	SWQ – 1
	Narsingkheda
	08.000
	R
	15 m
	Built – Up Area

	2.
	SWQ – 2
	Durgpur
	12.000
	L
	18 m
	Agriculture Area


Source: On – Site Field Monitoring During Sepetember, 2018;

Water samples (grab samples) were collected once in the month of August 30th, 2018 from these stations and analyzed for physical, chemical and bacteriological parameters as per established standard methods and procedures. All the basic precautions and care were taken during the sampling to avoid contamination. Analysis of the samples was carried out as per established standard methods and procedures prescribed by the CPCB, e.g., Relevant IS – Codes (IS: 2,488 (Part – 1 to 5) “Methods for Sampling and Testing of Industrial Effluents”), and “Standard Methods for Examination of Water and Wastewater” published by APHA.

AS. Ground Water Quality in the Study Area

The salient water quality parameters are statistically analyzed and presented in the Table 67 depicting minimum, maximum, arithmetic mean, standard deviation and Percent Time Violations (PTV) with respect to Indian Surface Water Quality Standards (ISWQS) i.e., the percentages of time the water quality parameters violate the permissible standards. Detailed Surface Water Quality Analysis are represented below.
Quality of Ground Water for Drinking Purpose: The pH values of all the water samples varied in between 7.20 to 7.80 hence proved alkaline in nature and were within permissible limit (6.50 to 8.50) as described by BIS (IS: 10500: 2009). The EC values were found to be in the range of 786 and 1762 μS/ cm at 25°C (Larkui, highest) with an average of 1,098 μS/ cm at 25°C and were underneath of permissible limit (3000 μS/ cm at 25°C) as described by BIS (IS: 10500: 2009) results are provided in the Table 68. 

Table 68: Laboratory Test Results of Water Quality Parameters

	Attribute
	Parameter
	Unit
	Bhaukhedi – Dhamanda – Amlaha Road

	
	
	
	Site – 1: SWQ – 1
	Site – 1: SWQ – 2

	Water
	Temperature
	°C
	19.5
	18.6

	
	pH
	-------
	5.9
	8.9

	
	BOD, 5 Days
	mg/ l
	< 2
	< 2

	
	COD
	mg/ l
	14
	15.4

	
	TDS
	mg/ l
	170.4
	165

	
	TSS
	mg/ l
	< 4
	< 4

	
	DO
	mg/ l
	10.5
	9.6

	
	Total Coli – Form
	100 ml
	Absent
	Absent

	
	Conductivity
	μ mho/ cm
	322
	560

	
	Oil and Grease
	mg/ l
	ND
	ND


Temperature varies as ambient temperature. The pH value of SWQ – 1 was found to be above neutral mark while that of SWQ – 2 is found to be in acidic zone, but within the tolerance limit of 6.5 to 8.5. Conductivity varied between 300 to 700 μ mhos/ cm with TDS ranging between 170 to 180 mg/ l. While SWQ – 1 shows low values of conductivity and TDS indicating marginally mineralized water, SWQ – 2 shows moderate level of mineralization. However, both samples show the water is devoid of any industrial discharges.

Dissolved oxygen levels are found to be in the range of 7 mg/ l to 8 mg/ l, which is higher than the Class – A (6.0 mg/ l) Surface Water Quality Standards. BOD ranges from 1 mg/ l to 2 mg/ l while COD ranges are found be less than 18 mg/ l. Low values of BOD and COD signifies absence of decomposable and oxidize – able organic matter in the water resulting higher dissolved oxygen levels.

The water quality results show the surface waters in the study area are devoid of any extraneous chemical contamination. Toxic or organic constituents are not detected in samples. However, with nil Coli – Form count, low BOD levels and high dissolved oxygen indicate no discharge of fecal matters and agricultural runoff in the water. Agricultural runoff, exfoliated biomass and animal wastes can be attributed for presence of organic materials in the water, which utilizes dissolved oxygen while decomposing. This has resulted in better quality of available water (Table 69).

Table 69: Indian Standard Drinking Water Specification: 11 – 10500: 1991

	Sr. No.
	Substance/ Characteristic
	Desirable Limit
	Permissible Limit
	Remarks

	1.
	Colour Hazen Units, Max;
	05
	25
	Extended to 25 if toxic substance are not suspected in absence of alternate sources;

	2.
	Odour;
	Un – Objectionable
	-------
	a) Test cold and when heated;

	
	
	
	
	b) Test at several dilution;

	3.
	Taste;
	Agreeable
	-------
	Test to be conducted only after safety has been established;

	4.
	Turbidity NTU, Max;
	05
	10
	-------

	5.
	pH Value;
	6.5 to 8.5
	No Relaxation
	-------

	6.
	Total Hardness (as CaCO3), mg/ lit, Max;
	600
	600
	-------

	7.
	Iron (as Fe), mg/ lit, Max;
	0.3
	1.0
	-------

	8.
	Chlorides (as Cl), mg/ lit, Max;
	250
	1000
	-------

	9.
	Residual Free Chlorine, mg/ lit, Max;
	0.2
	-------
	To be applicable only when water is chlorinated. Treated at consumer end. When protection against viral infection is required, it should be Min 0.5 mg/ liter;

	10.
	Dissolved Solids, mg/  lit, Max;
	500
	2000
	-------

	11.
	Calcium (as Cal), mg/  lit, Max;
	75
	200
	-------

	12.
	Copper (as Cu), mg/  lit, Max;
	0.05
	1.5
	-------

	13.
	Manganese (as Mn), mg/ lit, Max;
	0.1
	0.3
	-------

	14.
	Sulphate (as SO4), Max;
	200
	400
	May be extended up to 400 provided (as Mg) does not exceed 30;

	15.
	Nitrate (as NO), mg/ lit, Max;
	45
	100
	-------

	16.
	Fluoride (as F), mg/ lit, Max;
	1.0
	1.5
	-------

	17.
	Phenolic Compounds (as C, H, OH), mg/ lit, Max;
	0.001
	0.002
	-------

	18.
	Arsenic (as As), mg/ lit, Max;
	0.05
	No Relaxation
	To be tested when pollution is suspected;

	19.
	Lead (as Pb), mg/ lit, Max;
	0.05
	No Relaxation
	-------

	20.
	Anionic; Detergents (as MBAS), mg/ lit;
	-------
	1.0
	-------

	21.
	Chromium (as Cr), mg/  lit, Max;
	0.05
	1.0
	To be tested when pollution is suspected;

	22.
	Mineral Oil, mg/ lit, Max;
	0.01
	0.03
	-------

	23.
	Alkalinity, mg/ lit, Max;
	200
	600
	-------

	24.
	Total Coli – Form;
	95% of the Sample should not Contain Coli – Form in 100 ml, 10 Coli – Form T – 100 ml.


AT. Ecology and Biodiversity

Perception on Ecology and Biodiversity Issues

Introduction

The  Project  area  is  characterized  by  open  countryside  predominately  plain  terrain. Road side plantation consist of Azadirachta indica (Bevu), Ficus benghalensis (Ala), Ficus religiosa (Arali), Ficus religiosa (Peepal), Pongamia pinnata (Karanj), Leucaena leucocephala  (Subabool), Tamarindus  indica  (Hunse),  Syzygium cumini (Nerale), Albizia lebbeck (Siris), Delonix regia (Gulmohar), Cassia siamea (Kassod), Bauhinia racemosa (Banne) Peltophorum pterocarpum (Copper pod), Eucalyptus.sps etc.

Major plantation in agricultural land comprises of Cocos nucifera (Coconut) and Areca catechu (Areca nut). Other species planted are Mangifera indica (Mango), Psidium guajava (Guava), Musa paradisiacal (Banana), Annona squamosa (Sitaphal), Artocarpus heterophyllus (Jack fruit) Carica papaya (Papaya) and Tamarindus indica (Hunse). Some farmers also raise plantation of Eucalyptus and Casuarina. The major crops grown in the region are ragi, rice, sugarcane, pulses (horse gram tur, cowpea green gram, black gram, avare) and oilseeds (groundnut and sesame). Other crops grown are Sunflower, Jowar and Maize. Vegetables such as Tomato, Gourd Varieties, Brinjal, Ladies Finger, etc. are grown. Agriculture is dependent on rainfall, river, well and tank irrigation. Paddy and sugarcane constitute chief crops grown under canal irrigation.

FOREST

District Sehore is rich in forest wealth. About 32% of the area is covered with forest. The North – East and the Northern parts of the district have very dense forests. Teak is the important species found in the forests of the district. Tinsa (Ougenia Dalbergoides) is an important associate of teak in teak forests. Other important species found in the forests of District Sehore is Sal. The Sal forests are found mostly in the Eastern part of Budni tehsil. Other species found in the forests are: saja (Terminalia Tomentosa), tinsa, dhaura (Anogeissus Latifolia), lendia (Larger Stroemia Parviflora), tendu (Diosporus Melonoylon), aonla (Emblica Officinaes), achar (Buchanania Lanzan), bija (Pterocarpus Mursupium), haldu (Adina Cardifolia), harra (Terminalia Chebula), baheda (Terminalia Beterica), salai (Boswelia Serrata) palas (Butea Frondosa), semal (Saimalia Malaberica), mahua (Madhuca Longifolia), pipal (Ficus Reiigiosa), jamun (Syzygium Cumin), sarai (Shorea Robusta), chola (Cicer Arietinum), babool (Acacia Arabica, Wi/ ld), aam (Mangifera Indica), sagan (Tectona Grandis Linn.), mahua (Bassia Longifolia), babool (Arabica Nilotica), chirol (Holoptelea Integrifolia), and neem (Azadirachta Indica) etc. Bamboo is also found in most of the forests. Along the project road no forest area are found. Moist Deciduous Forest as shown in the Figure 27 below:
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Figure 27: Forest Cover in the District of Madhya Pradesh
The project road does not pass through any Forest Area. 

Road Side Trees

The number of roadside trees within existing row is estimated to be 77. Side and girth size wise distribution of existing trees are provided in Tables 70, 71 and 72.  

Table 70: Number of Trees along the Projected Road

	Side
	Number of Trees in Girth Class (in cm)
	Total

	
	30 – 180
	< 180
	

	RHS
	44
	10
	54

	LHS
	20
	3
	23

	Total =
	64
	12
	77


Source: Field Survey Conducted by Highway Engineering Consultants (HEC);

Table 71: Tree List of Right Hand Side on the Project Poad

	Tree Number
	@ Chainage
	Side
	Distance from Existing C/ L (M)
	Girth (M)
	Higth (M)
	Tree Name

	1.
	00 + 056
	RHS
	5.0
	1.3
	3.0
	Babool

	2.
	00 + 058
	RHS
	5.0
	0.9
	1.2
	Babool

	3.
	00 + 072
	RHS
	4.0
	0.9
	2.0
	Babool

	4.
	00 + 076
	RHS
	4.0
	0.9
	3.0
	Babool

	5.
	00 + 084
	RHS
	5.0
	2.5
	3.0
	Babool

	6.
	00 + 218
	RHS
	6.0
	1.5
	1.5
	Babool

	7.
	00 + 315
	RHS
	6.0
	2.5
	3.0
	Babool

	8.
	00 + 334
	RHS
	6.0
	0.6
	1.5
	Babool

	9.
	00 + 540
	RHS
	5.0
	0.9
	2.5
	Babool

	10.
	01 + 371
	RHS
	5.0
	1.0
	2.0
	Palash

	11.
	02 + 042
	RHS
	5.0
	3.5
	2.0
	Pipal

	12.
	02 + 056
	RHS
	5.0
	0.9
	2.0
	Gulmohar

	13.
	02 + 173
	RHS
	6.0
	1.0
	3.0
	Shisham

	14.
	02 + 184
	RHS
	6.0
	1.2
	3.0
	Shisham

	15.
	02 + 187
	RHS
	6.0
	1.2
	3.0
	Shisham

	16.
	02 + 275
	RHS
	6.0
	1.2
	10.0
	Nilgiri

	17.
	02 + 278
	RHS
	5.0
	0.9
	20
	Shisham

	18.
	02 + 318
	RHS
	6.0
	1.2
	2.5
	Nilgiri

	19.
	02 + 324
	RHS
	6.0
	3.3
	3.0
	Babool

	20.
	02 + 340
	RHS
	6.0
	1.5
	2.0
	Babool

	21.
	02 + 347
	RHS
	6.0
	0.9
	1.5
	Babool

	22.
	02 + 362
	RHS
	5.0
	2.9
	2.0
	Babool

	23.
	02 + 513
	RHS
	4.0
	2.3
	4.0
	Nilgiri

	24.
	02 + 522
	RHS
	3.0
	2.5
	2.0
	Shisham

	25.
	02 + 535
	RHS
	3.0
	10
	1.5
	Pipal

	26.
	02 + 917
	RHS
	5.0
	1.5
	3.0
	Imali

	27.
	02 + 918
	RHS
	6.0
	1.0
	1.5
	Neem

	28.
	03 +188
	RHS
	6.0
	0.55
	1.1
	Neem

	29.
	04 + 105
	RHS
	6.0
	0.35
	2.1
	Babool

	30.
	04 + 163
	RHS
	6.0
	0.65
	2.0
	Babool

	31.
	05 + 150
	RHS
	6.0
	0.95
	3.1
	Neem

	32.
	05 + 158
	RHS
	6.0
	0.35
	2.5
	Gulmohar

	33.
	05 + 238
	RHS
	6.0
	0.95
	2.0
	Babool

	34.
	05 + 530
	RHS
	6.0
	0.5
	2.0
	Babool

	35.
	06 + 545
	RHS
	6.0
	0.45
	1.0
	Babool

	36.
	07 + 086
	RHS
	6.0
	1.1
	2.5
	Babool

	37.
	08 + 114
	RHS
	6.0
	1.0
	1.5
	Aam

	38.
	08 + 504
	RHS
	6.0
	4.0
	2.5
	Aam

	39.
	08 + 576
	RHS
	6.0
	0.45
	2.1
	Babool

	40.
	08 + 585
	RHS
	6.0
	0.45
	3.0
	Neem

	41.
	08 + 993
	RHS
	6.0
	0.75
	1.8
	Babool

	42.
	09 + 050
	RHS
	6.0
	0.95
	3.0
	Babool

	43.
	12 + 889
	RHS
	6.0
	2.1
	2.0
	Babool

	44.
	13 + 220
	RHS
	6.0
	0.8
	2.1
	Gondi

	45.
	13 + 275
	RHS
	6.0
	0.35
	1.5
	Gulmohar

	46.
	13 + 301
	RHS
	6.0
	1.8
	2.1
	Gulmohar

	47.
	14 + 465
	RHS
	6.0
	0.35
	2.0
	Gulmohar

	48.
	15 + 138
	RHS
	6.0
	0.35
	1.5
	Neem

	49.
	15 + 344
	RHS
	6.0
	0.4
	3.0
	Nilgiri

	50.
	15 + 580
	RHS
	6.0
	0.9
	3.0
	Gulmohar

	51.
	15 + 621
	RHS
	6.0
	0.45
	2.5
	Gulmohar

	52.
	15 + 630
	RHS
	6.0
	0.19
	2.5
	Gulmohar

	53.
	15 + 650
	RHS
	6.0
	0.65
	2.0
	Gulmohar

	54.
	15 + 750
	RHS
	6.0
	0.65
	1.5
	Imali


Table 72: Tree list of Left Hand Side on the Projected Road

	Tree Number
	@ Chainage
	Side
	Distance from Existing C/ L (M)
	Girth (M)
	Higth (M)
	Tree Name

	1.
	01 + 760
	LHS
	5.5
	0.7
	1.0
	Sirasi

	2.
	01 + 769
	LHS
	4.2
	0.8
	1.2
	Sirasi

	3.
	02 + 662
	LHS
	5.0
	0.45
	2.0
	Babool

	4.
	02 + 783
	LHS
	5.0
	0.55
	3.0
	Gulmohar

	5.
	02 + 795
	LHS
	5.0
	0.6
	2.0
	Gulmohar

	6.
	02 + 800
	LHS
	6.0
	0.7
	4.0
	Gondi

	7.
	02 + 810
	LHS
	6.0
	0.8
	3.0
	Pipal

	8.
	02 + 878
	LHS
	6.0
	2.0
	1.5
	Imali

	9.
	03 + 030
	LHS
	6.0
	0.9
	1.5
	Babool

	10.
	03 + 057
	LHS
	6.0
	0.7
	2.1
	Babool

	11.
	05 + 150
	LHS
	6.0
	0.7
	4.0
	Gulmohar

	12.
	05 + 168
	LHS
	6.0
	2.0
	2.5
	Aam

	13.
	05 + 304
	LHS
	6.0
	1.3
	2.5
	Babool

	14.
	05 + 391
	LHS
	6.0
	0.45
	30
	Shisham

	15.
	05 +767
	LHS
	6.0
	0.65
	10
	Babool

	16.
	06 + 495
	LHS
	6.0
	0.8
	1.5
	Babool

	17.
	06 + 537
	LHS
	6.0
	1.5
	2.5
	Babool

	18.
	08 + 922
	LHS
	6.0
	4.0
	1.5
	Aam

	19.
	12 + 020
	LHS
	6.0
	0.8
	3.0
	Aam

	20.
	13 + 148
	LHS
	6.0
	1.5
	2.0
	Neem

	21.
	15 + 595
	LHS
	6.0
	0.4
	1.0
	Gulmohar

	22.
	15 + 610
	LHS
	6.0
	0.95
	2.5
	Gulmohar

	23.
	16 + 525
	LHS
	6.0
	0.7
	1.2
	Babool


Giant Trees: Field survey was conducted to identify the location of giant trees. Details of the giant trees i.e., Chainage, side, distance from existing centerline of the road, species and girth size is presented in the Table 70 to 72. Around 13 giant trees are found along the project road, out of which 3 trees are on the left side and 10 trees are on the right side (Figure 28).
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Figure 28: View of Giant Trees along the Projected Road
WILDLIFE AND FAUNAL COMPOSITION

Madhya Pradesh is a pioneer state in the national movement for conservation of flora and fauna. Conservation oriented legal provisions were made in the erstwhile acts regulating hunting of game – birds and wild animals. In tune with the national consciousness towards conservation of flora and fauna the state government began setting up a network of In – Situ Conservation Areas (National Parks and Sanctuaries) under the provisions of the Wildlife (Protection) Act, 1972. There are 9 National Parks and 25 Sanctuaries spread over an area of 10,862 Sq. Km. constituting 11.40% of the total forest area and 3.52% of the geographical area of the state. Efforts are under way to increase the Protected Area network to 15% of the forest or 5% of the geographical area as suggested by State Wildlife Board. Table 73 below shows the details of National Parks and Wildlife Sanctuaries of the State. 

Table 73: Protected Area Network in the State of MP

	National Parks
	Wildlife Sanctuaries

	Name
	Area (Sq. Km.)
	Name
	Area (Sq. Km.)

	1. Kanha
	940
	1. Bori
	646

	2. Bandhavgarh
	446
	2. Bagdara
	478

	3. Panna
	543
	3. Phen
	111

	4. Pench
	292.85
	4. Ghaigoan
	511

	5. Satpura
	524
	5. Gandhisager
	369

	6. Sanjay
	147.1
	6. Karera
	202

	7. Madhav
	156
	7. Ken Ghariyal
	45

	8. Vanvihar
	4.45
	8. Kheoni
	123

	9. Fossil
	0.27
	9. Narsinghghar
	57

	-------
	-------
	10. N. Chambal
	435

	-------
	-------
	11. Nauradehi
	1,197

	-------
	-------
	12. Panchmari
	417

	-------
	-------
	13. Kuno
	249

	-------
	-------
	14. Pench
	345

	-------
	-------
	15. Panpatha
	449

	-------
	-------
	16. Ratapani
	435

	-------
	-------
	17. Sanjay Dubri
	365

	-------
	-------
	18. Singhori
	288

	-------
	-------
	19. Son Ghariyal
	209

	-------
	-------
	20. Sardapur
	348

	-------
	-------
	21. Sailana
	13

	-------
	-------
	22. Ralamandal
	5

	-------
	-------
	23. Orchha
	46

	-------
	-------
	24. Gangau
	-------

	-------
	-------
	25. V. Durgawati
	24


The thick forests in the district provide an ideal abode to wildlife and the North Bhopal division had once been a veritable paradise of wild game. With the promulgation of the M. P. Games Act, 1962, shooting has been completely banned, but due to gradually increasing pressure of population and expansion of agriculture, the number of wildlife has been decreasing sharply. Informal interviews were held with the local villagers, livestock herders to gather information on the presence of wildlife and their habitats along the project rods. Officials from local forest department were also consulted in the process. Local communities and local forest officials informed that there is no protected area along the proposed alignments of the sub – project roads. It can also be seen from the sub – project road a section does not pass through any protected area such as Wildlife Sanctuary, National Park or Bio – Reserve. There is no Wildlife Sanctuary, National Park or Bio – Reserve within 10 Km from the sub – project roads. 

The project road sections traverses mainly through agricultural and Builtup fields and during field survey no wild animals were spotted. However in discussion with the forestry department and during the public consultations, it was found that common fauna in the study area among the carnivorous fauna are, tiger (Fellistigris), panther (Felis pardus), wild dogs (Know rulilons), bear (Melinus is ursinus), wolf (Canis pallipes), are found in the thick forests of the district. Jackal, fox, Hyena and Wild Cats are also found in the forests. Hare, monkeys, mongoose, poracupine are among the herbivorous animals, which are commonly found within the forest of the district. Chital, sambhar, barasingha, hiren, chausingha, nilgai etc. are also found, but they are very few in numbers. Chital or Indian Spotted deer (Axis axis); monkey (Rhesus macaque), and hare (Lepus nigricolis) are listed as least concern by the International Union for Conservation of Nature (IUCN) based on the wide range of occurrence. Also documented to occur in the project areas are jackal (Canis aureus indicus); jungle cat (Felix chaus), and fox (Vujpes bengajensis). The International Union for Conservation of Nature is the global authority on the status of the natural world and the measures needed to safeguard it.

Along with the Kanha National Park in Mandla, a sanctuary of about 300 Sq. Km. was created in 1935 in the East of the Park around Supkhar in the Halon Valley of the District. This sanctuary has also variety of fauna.

Primary data on the fauna was collected along proposed project road. In each plot, faunal species were identified based on direct sightings and indirect evidences such as call, foot prints if any, nesting etc. The duration of the survey was one day at the site. Based on the identification; scientific name, common name and individual numbers were recorded for further analysis. The status of fauna is provided as per schedule list of Wildlife Protection Act and International Union for Conservation of Nature (IUCN). 

The project road does not traverse through any National Park, Wildlife Sanctuary or Biosphere Reserve. Two Avian species Haliastur indus (Bhramini kite) and Ictinaetus malayensis (Black eagle) belong to Schedule – I category as per Wildlife Protection Act, 1972, are dwelling in the project area. The Act provides protection to listed species of flora and fauna, prohibits hunting of any wild animal specified in Schedule. Both the Schedule – I species Haliastur indus (Bhramini kite) and Ictinaetus malayensis (Black eagle) are under Least Concern as per IUCN – Red List. The species have an extremely large range, and hence does not approach the thresholds for Vulnerable under the range size criterion. None of the species found in the project area fall under the threatened category as per IUCN – Red List. All the evaluated species are in Least Concern Category (LCC). There is no Wildlife Area in the projected road.

Vegetation

Variability in climatic conditions brings about significant difference in the vegetation types of the state. Most of the project roads are passing through plain/ rolling terrain with land use being agriculture. The vegetation comprises of Acacia sps, Albizia sps, Wrightia tinctoria, Zizyphus sps. Dendrocalamus strictus etc. Vegetation along the project road sections are mostly covered by the agriculture, think grass and secondary. All species recorded are common in distribution. No threatened species of flora has been recorded during the survey. Importance Value Index (IVI): IVI indicates the population structure of species since it takes collective account of structural parameters such as relative density and frequency of the species. As for which are the main crops grown here, then these are Rice, Minor Millets, Pigeonpea, Maize, Linseed, and Wheat are main crops that are grown here. As for horticulture crops are concerned, then Cabbage, Brinjil, Tomato, Chilly and Potato are main horticulture crops grown here.

Assessment of shrub species revealed that Stachytarpheta indica was the dominant species followed by Lantana camara. Other species are Securinega virosa, Pterolobium hexapetalum, Sida acuta, Argyreia cuneate, Canthium parviflorum, Ziziphus oenoplia, Agave Americana, etc. The species abundance for individual shrub reveals that Stachytarpheta indica was having highest abundance value for the herb species show that Hybanthus enneaspermus was dominating species. The species was followed by Cynodon dactylon, Dolichos falcatus, Parthenium hysterophorus, Achyranthes aspera, Asparagus racemosus, Phyllanthus urinaria, Desmodium triflorum, Evolvulus alsinoides, Tridax procumbens, etc. The species abundance was calculated for herb species and it is prudent to mention that Parthenium hysterophorus. 
Species Loss and Loss of Green Coverage

Impact on the roadside trees during the stage is significant as it involves site clearing. It will reduce the green cover of the region along with triggering a number of consequent impacts like.

· Reduced absorption of air pollutants and hence increase in pollutant concentration;

· Reduced attenuation of noise leading to increase in noise levels;

· Decreased soil holding capacity and increase in soil erosion.
As the proposed widening to two lane is to be carried out symmetrically or eccentrically within the existing ROW as well as on the additional land to be acquired in order to save the maximum number of trees, but some felling of trees is un – avoidable. Ten times number of trees would be planted along the projected road in order to avoid the green coverage loss.

IRRIGATION

Canals and tanks are chief sources of irrigation. Canals are all owned by the Government; of these the main canal system in Waraseoni Tehsil has the maximum irrigation potential. Tanks are mostly in the plains of the district. These were previously managed by the Revenue Department (RD). Now the smaller ones are transferred to the Gram Panchayats for nistar purpose. Most of the tanks lie in the Western plains and the largest ones along the foothills. Some of the prominent tanks are Sarrathi, Mahalesara, Gangulpara, Muramuda, Chanwarpani, Jamunia, Jalgaon and Kharadi tanks.
Sehore District has developed extensive means of irrigation. Irrigation was done mainly by canals, tubewells, wells and other water sources. A total area irrigated was 287,647 hacters, i.e., 41% of the total cultivated area. Most of the irrigation in the district was done by 25,621 wells through which 91,348 hacters of land was irrigated. The second source was bore – wells by which 64,197 hacters of land was irrigated 54,099 hacters of land was irrigated by 94 canals, 24,761 hacters of land by 64 ponds and 44, hacters of land was irrigated by other water sources lik nalas, small water reservoirs and dams in the year 2010 – 11.
ANIMAL HUSBANDRY

The principal categories of livestock found in the district comprise cattle, goats and buffaloes. Cattle is among the most abundant category accounting for 5, 35,128. Goat comes next with 1, 72,468 and buffaloes occupy the third position accounting for 1, 46,378 during 2009-2010. Cattle of the district are of nondescript breed. They do not conform to any specific breed. Veterinary department is speeding up the cattle development work through cattle Breeding Farms and distribution of pedigree bulls to Gram Panchayats.

Ambient Environment

Environmental Monitoring 

Environmental attributes air, water, noise and soil, which affect road user as well as commuters during construction and operational phase of the project, can be monitored. To carry out the environment monitoring of the Project Affected Area (PAA), the quality parameters of the following attributes are to be monitored to analyze the present and would be happening effects on the environment:

(i) Soil Analysis;
(ii) Water Analysis;
(iii) Air Analysis;
(iv) Noise Analysis.
The monitoring of the above parameters is carried out so that the effect on the environment and its forecast can be determined and as a result of the analysis, the effective mitigations measures could be incorporated during the ongoing of the project activities (Table 74).
Table 74: Details of the Monitoring Parameters Undertaken

	Components
	Monitoring Parameters

	AIR
	Parameters:

· PM2.5, PM10, SO2, NOX, CO; 

· Monitoring Frequency;

· Existing National Ambient Air Quality Standard Issued by the CPCB;

	NOISE
	Parameters:

· Noise Measurement in dB (A) for Day and Night; 

· Monitoring Frequency;

· Existing Noise Standard Issued by the CPCB;

	WATER QUALITY
	Parameters:

· pH, BOD, COD, DO, TDS, TSS, Turbidity  Oil and Grease, Chloride and Sulfate;

· Monitoring Frequency; 

· Water Quality Standard Issued by the CPCB;

	SOIL 
	· Parameters: pH, Conductivity, NPK, Texture and Organic Matter;

	FLORA
	Parameters:

· Number of Trees Surviving after 1.5 Yrs. And 2 Yrs. in Relation to Total Number of Trees Planted;

· Re – Vegetation Success, in Terms of Survival of Plantings;

· Monitoring Points: Throughout the Stretch;

· Monitoring Standards: 100% Newly Planted Trees, Shrubs and Brushes;  


Additional measures needed to improve the environment are proposed to be undertaken during the project implementation. Such measures are known as environmental enhancements. These relate to improvement of natural, physical and aesthetic environment of roadside. The “Enhancement Measures”, in fact, differ from “Mitigation Measures”. While the former aims at improving the already degraded or mundane ambience, the latter intends to reduce the negative impacts due to the project.

The objectives of these measures are included as given below:

· To enhance the appeal of the project road;

· To improve the environmental quality, and;

· To generate good – will amongst local community.

To achieve these objectives, some suggested measures include:

1. Enhancement of roadside facilities (bus stops, rest areas, etc.);
2. Improvement of aesthetic qualities along the project road;
3. Improvement of the local natural resources for local population;
4. Enhancement of cultural properties and access to them;
5. Management of some existing problems.
AU. Educational, Medical and Religious Properties

Impacts: Roadside amenities, religious and cultural properties generally include (Figure 29):
· Educational Institutions (Schools and Colleges);

· Medical Amenities (Hospitals and Health Centers);

· Religious Properties (Temples, Mosques, Church etc.).
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Figure 29: Educational Facilities on the Project
In few cases the impacts will be total (e.g., the main structure has to be demolished), and in few cases the impacts will be partial (e.g., only boundary wall and/ or part of the structure has to be demolished) depending on the distance of the structure from the road.  

AV. Archaeological Sites

There are no archaeological sites within 200 m on either side of the projected road.
AW. Demographic Details of Affected Population

Madhya Pradesh is the second largest state in terms of geographic extent, covering an area of 3, 08,244 Sq. Km. The state is administratively divided into 50 Districts. Madhya Pradesh is a land – locked state in the central part of country. The State has 51 Districts consisting of 313 Blocks and 55,393 Villages. The human population density is 236 persons/ Km2 (as per 2011 census) compared to 383 persons/ Km2 (as per 2011 census) for the entire country. Sex ratio is 931 (2011 census) against the 943 (2011 census) in the country. The demographic feature of Madhya Pradesh is unique that there are many recognized tribes (about 40% of country), which inhabit mostly the remote areas and each with distinct culture, ethos, and traditional knowledge systems. The major minority groups in the state namely Gonds, Shils and Oraons. The majority of the people survive on subsistence economy based mainly on the agriculture, supplemented with forest products, animal husbandry, and crafts/ handloom.

Total population of Madhya Pradesh as per 2011 census is 72,626,809 of which male and female are 37,612.306 and 35,014,503 respectively. The state has a growth rate of about 20% which is above the national average of about 17% and thus the population of the state is rising considerably given the progress in the state. Majority of the state (around 72%) population still lives in rural areas. However, there has been a steady growth in urbanization, with the emergence of industrial clusters in the Districts of Indore, Bhopal, and Gwalior as destinations for intra state migration.

About 73% of the state's population resides in rural areas. The state also has one of the largest tribal populations with 18 Districts being predominantly tribal districts in the country. The share of schedule tribes and the schedule castes is 20.27% and 15.17% respectively. The overall literacy ratio in the state is 69.32% with male literacy being 78.73% and female literacy of 63.74%. The density of the state is about 230, which are much less than the national average. The state has a growth rate of about 20% which is above the national average of about 17% and thus the population of the state is rising considerably given the progress in the state. The literacy rate in the state is about 70% which is very close to the national average, but something the state will have to work on to improve in the future. 

The BPL survey of 2002 – 2003 with updated figures to October, 2010 highlights that 46.48 lakh (47.4%) of households of rural Madhya Pradesh are living below the poverty line. The state accounts for nearly 11% of the total rural population in the country. The tribal households are the poorest among the most deprived social groups in India. In rural areas, 58.6% of the tribal population was found to be poor as compared to 42.8% among the SC in Madhya Pradesh. Table 75 presents the demographic features of the state and the project districts.
Table 75: Demographic Profile of the State

	Description
	2011
	2001

	Approximate Population
	7.27 Crores
	6.03 Crores

	Actual Population
	72,626,809
	60,348,023

	Male
	37,612,306
	31,443,652

	Female
	35,014,503
	28,904,371

	Population Growth
	20.35%
	24.34%

	Percentage of total Population
	6.00%
	5.87%

	Sex Ratio
	931
	920

	Child Sex Ratio
	918
	965

	Density/ Km2
	236
	196

	Density/ mi2
	610
	507

	Area Km2
	308,252
	308,245

	Area mi2
	119,017
	119,014

	Total Child Population (0-6 Age)
	10,809,395
	10,782,214

	Male Population (0-6 Age)
	5,636,172
	5,579,847

	Female Population (0-6 Age)
	5,173,223
	5,202,367

	Literacy
	69.32%
	63.74%

	Male Literacy
	78.73%
	75.35%

	Female Literacy
	54.49%
	54.61%

	Total Literate
	42,851,169
	31,592,563

	Male Literate
	25,174,328
	19,672,274

	Female Literate
	17,676,841
	11,920,289


       Source Census Report of M.P. 2011;
Land Resources

The most of the geographical area of the state or 3, 07,560 Sq. Km. or about 98% is available for utilization. Major portion of the land use is under agriculture followed by forests. About 28% is under forest cover. Agriculture is the major land use in state followed by forests. The area under various land uses in the state is presented in the Table 76.

Table 76: Land Use/ Utilization of the State

	Land Use Pattern/ Utilization
	Area in ‘000 Ha
	Percentage (%age)

	Total Geographical Area
	30,825
	90.00

	Reporting Area for Land Utilization
	30,756
	100.00

	Forests*
	8,699
	28.28

	Not Available for Cultivation
	3,398
	10.05

	Permanent Pasture and Grazing Land
	1,348
	4.38

	Land under Miscellaneous Tree Crops and Groves
	19
	0.06

	Cultivable Waste Land
	1,177
	3.83

	Fallow Land other than Current Fallows
	612
	1.99

	Current Fallows
	769
	2.50

	Net Area Sown
	14,211
	47.91


Economic Development 

The State of Madhya Pradesh was formed after re – organization and became the 2nd largest Indian state covering 10.5% of the country's area. The state's industrial base is quite diverse and vibrant. Industry is largely resource – driven, leveraging the state's natural wealth in the form of limestone, coal, iron ore, silica, bauxite, soya, and cotton. The state has a strong industry base in sectors like cement, steel, textile and soya processing etc.

Madhya Pradesh Gross State Domestic Product (nominal GSDP) for 2010 – 2011 was 2,600 billion (approximately US$47, 120,000,000). The per – capita figure was US$ 583: the fourth lowest in the country. Between 1999 and 2008, the annualized growth rate of the state was very low at 3.5%. Subsequently, the state's GDP growth rate has improved significantly; rising to 8% during 2010 – 2011 and 12% during 2011 – 2012.

The state has an agrarian' economy. The major crops of Madhya Pradesh are Wheat, Soybean, Gram, Sugarcane, Rice, Maize, Cotton; Rapeseed, Mustard, and Arhar. Minor Forest Produce (MFP); such as Tendu Leaves used to Roll Beedi, Sal – Seed, Teak – Seed, and Lake also contribute to State's Rural Economy.

The state’s tourism industry is growing, fuelled by wildlife tourism and a number of places of historical and religious significance. Sanchi and Khajuraho are frequently visited by tourists. Besides the major cities, Bhedaghat, Bhimbetka, Bhojpur, Maheshwar, Mandu, Orchha, Pachmarchi, Kanha, and Ujjain are also popular tourist destinations.

Demographical Profile of District Sehore 
District Sehore is bounded by the latitude of Sehore, Madhya Pradesh, India is 23.259933 N, and the longitude is 77.412613 E. Sehore, Madhya Pradesh, India is located at India country in the Cities place category with the GPS coordinates of 23.2050° N and 77.0851° E. District Sehore consists of 8 Tehsils, Sehore, Astha, 
Nasrullaganj, Ichhawar, Shyampur, Jawar, Budni, Rehti (Figure 27).
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Figure 30: Map of District Sehore showing Transportation Facility
An official Census 2011 detail of Sehore, a district of Madhya Pradesh has been released by Directorate of Census Operations in Madhya Pradesh. Enumeration of key persons was also done by census officials in Sehore District of Madhya Pradesh. In 2011, Sehore had population of 1,311,332 of which male and female were 683,743 and 627,589 respectively. In 2001 census, Sehore had a population of 1,078,912 of which males were 565,137 and remaining 513,775 were females. Sehore District population constituted 1.81% of total Maharashtra population. In 2001 census, this figure for Sehore District was at 1.79% of Maharashtra population.Details are shown in the Table 77.
Table 77: Demography of District Sehore

	Description
	2011
	2001

	Actual Population
	1,311,332
	1,078,912

	Male
	683,743
	565,137

	Female
	627,589
	513,775

	Population Growth
	21.54%
	28.20%

	Area Sq. Km.
	6,578
	6,578

	Density/ Km2
	199
	164

	Proportion to MP Population
	1.81%
	1.79%

	Sex Ratio (Per 1,000)
	918
	909

	Child Sex Ratio (0 – 6 Age)
	912
	927

	Average Literacy
	70.06
	63.07

	Male Literacy
	80.83
	77.28

	Female Literacy
	58.33
	47.36

	Total Child Population (0 – 6 Age)
	197,429
	205,301

	Male Population (0 – 6 Age)
	103,240
	106,525

	Female Population (0 – 6 Age)
	94,189
	98,776

	Literates
	780,362
	550,972

	Male Literates
	469,208
	354,429

	Female Literates
	311,154
	196,543

	Child Proportion (0 – 6 Age)
	15.06%
	19.03%

	Boys Proportion (0 – 6 Age)
	15.10%
	18.85%

	Girls Proportion (0 – 6 Age)
	15.01%
	19.23%


        Source Census Report of Sehore 2011;
Sehore is directly connected by bus with larger cities such as Bhopal, Devas, Ujjain and Indore etc. Sehore District population constituted 1.81% of total Maharashtra population. In 2001 census, this figure for Sehore District was at 1.79%t of Maharashtra population. There was change of 21.54% in the population compared to population as per 2001. In the previous census of India 2001, Sehore District recorded increase of 28.20% to its population compared to 1991. 
District Economy

The District Sehore is known as a fast developing District. The economy of the District which is primarily agricultural as supported by the fact that cultivators constitute 34.35% of total workers (main and marginal) and 38.74% are agricultural labourers. 1.69% are household industry workers and 25.22% are other workers in the District. The distribution of workers by four categories of economic activity at tahsil level shows high dependence of population on Agriculture sector absorbing large number of workers. The proportion of cultivators varies between 21.75% in Budni tahsil and 43.60% in Ichhawar tahsil. The highest proportion of 49.55% of agricultural labourers has been recorded in Rehti tahsil while the lowest proportion (30.76%) in Sehore Tahsil. The proportion of male cultivators (37.88%) is higher than that of female cultivator’s proportion (28.53%) in the district while the proportion of female agricultural labourers (51.51%) is much higher than that of male agricultural labourers’ proportion (30.97%) in the District.
Source: Census Report of Sehore 2011;
MINING AND MINERALS

Sehore district is quite rich in building stones and road metal. The Vindhyan sandstones yield flags of variable size to be suitable as linted tiles, coloured beads, paper weights and signet boards etc. The trap rocks are the source for road metal, rail ballast etc and semi-precious stones. There are mines and quarries of minor minerals like clay, sandstone and murram all over the district.
Source: Census Report of Sehore 2011;
Agricultural Resources: One may keep praising Sehore un – taped potential in industrial sector, but the fact remains industrial sector can never dominate agricultural sector. Not even in distant future. Simply, because it is like rest of India, Sehore economy has always been dominated by agriculture field/ industry since the time immemorial. Agriculture’s impact, however, may have been reduced in the main city of Sehore – owing to steady urbanization. But it remains by and large the most important and dominant occupation in interior areas of Sehore. As for which are the main crops grown here, then these are Rice, Minor Millets, Pigeon – pea, Maize, Linseed, and Wheat are main crops that are grown here. As for horticulture crops are concerned, then Cabbage, Brinjil, Tomato, Chilly and Potato are main horticulture crops grown here.

Forest Resource: The District is rich in forest wealth. About 32% of the area is covered with forest. The total land was 656368 hactares out of which 172,430 hactares of land was under forest. Teak, Sal, Bamboo and Saja is the main tree, which helps in increasing economy.

TRADE AND COMMERCE

The main importing commodities are cotton and silk clothes, shoes and chappals, iron rods, motor – parts, machinery goods, cutlery, stationery, coal, cement, petrol, diesel oil and kerosene oil while wheat, sugar, pulses, groundnut and Soyabean oil are the important exporting commodities.
TRANSPORT

The District is well connected by bus, directly with important places such as Bhopal, Dewas, and Indore etc. The nearest airport is at Bhopal and Indore. In the Sehore District there are many of the buses should be available to going many big cities such as Bhopal, Indore, Dewas, Ujjain and Ratlam etc.
ELECTRICITY

An era of manufacture of heavy electrical equipments in the country was started with the establishment of Bharat Heavy Electricals (India) Ltd. at Bhopal about 46 Kms from Sehore, the District headquarters,. Power supply was being done by the Madhya Pradesh Electricity Board. At the end of year 2009 – 2010 total number of consumers 1977 – 1980 in the District. End of year 2009 – 2010, the number of domestic consumer were 1, 00,355, non – domestic 11,743, Industrial 1,383, Waterworks 185, Irrigation (Agriculture) 38,776 and street lighting connections were 222. In the District there are total 1,031 inhabited villages out of which 99.70% villages are electrified, (Consumption in Thousand KWH). 
Source: District Statistical Book 2011;
During the year 2009 – 2010, the consumption for industrial units was 8,784 K.W., domestic consumption units was 83,357 K.W., trade 14,727 K.W., water supply 3,095 K.W., irrigation 264,008 K.W. and street light was 1,071 K.W. Altogether total consumption of electricity was 375,042 K.W. and number of consumers were 169,241 as such per head consumption was 347.91 K.W. 1,008, out of 1,011, villages were electrified which was 99.70 % of total villages.

SOURCE: MP vividhe sankhiyiki 2011;
GRAM PANCHAYAT

Panchayat is the basic institution of local self – governance and foundation of local administration. Under the Directive Principles of State Policy, the Constitution of India provides the Panchayatiraj system. Madhya Pradesh Government passed M. P. Panchayat Adhiniyam 1993, which provides panchayat for villages, Janpad panchayat for blocks and district panchayat for the district. According to the M. P. Gram Sabha Adhiniyam 2001, Gramsabha is constitutionally approved unit which confers voting rights to all the major persons to elect Panch, Sarpanch and members of Janpad and members of district panchayat. Constituted with the 8 elected members, these institutions work for five years. At all leves there is reservation for Scheduled Castes and Scheduled Tribes according to the population ratio. For women one third of total seats are reserved. Village panchayat have 10 – 20, Janpad panchayat have 10 – 25 and district panchayat have 10 – 35 members.

Village panchayat executes the disposal of discriminating articles, water supply, public works (roads, buildings, wells, tanks) auction of market place, co – operation with Governmental works, community health and development works. Janpad panchayat works for community development and integration, agriculture, social, trade, cattle breeding, fish breeding, adult – education, co – operatives, cottage industries, welfare and employment oriented programme. The district panchayat has the duty to supervise, coordinate and exercise control over the Janpad and village panchayats. It also advises the state Government regarding development works.

Socio – Economic Profile of Project Area
The existing ROW needs to be completely free of any squatters and encroachments. Squatters and encroachers exist within the ROW at various locations, especially around the settlement locations. These encroachments need to be cleared prior to the commencement of construction activities. The Community Facilities (CF) like public utilities and amenities get significantly disrupted during the construction activities. All community facilities and public utilities that are to be impacted due to the project will be relocated prior to the commencement of the project construction.

A Socio – Economic Survey (SES) was undertaken during 16th of August to 17th August to assess poverty and social status of the project influence area. The survey was conducted along a 17.850 Km band width of the entire road length and over selected settlements including interior villages away from the major junctions to cover entire project area. The socio – economic survey was undertaken based on a 20% sample representative of the population in the Projected Area. The sample households were selected from various socio – economic strata of the villages/ settlements. The table below depicts the number of sample households surveyed, Focus Group Discussion (FGD) conducted as well as key persons interviewed over projected area.

Sample Households Survey: The sample Households were selected in the project road in various villages. The samples were drawn from the roadside commercial establishments, major markets and also from the residential households in the project impact area. The Small Business Enterprises (SBEs) in the markets, in the close vicinity to the road, is mainly operated by the villagers of the locality. The owners, tenants, employees and customers of these SBEs have their residences within a communicable distance from the road junctions. Type of structures, which is one major visual characteristic of economic condition of the families, was taken as one of the criteria for selecting sample (Table 78).
Table 78: Profile of Surveyed Families

	Sr.

No.
	District
	Name of the Village
	Number of House Hold
	Population
	SC/ ST Population

	
	
	
	
	Total
	Male
	Female
	SC
	ST

	1.
	Sehore
	Bhaukhedi
	186
	828
	439
	389
	374
	00

	2.
	
	Amlaha
	758
	3715
	1904
	1811
	750
	14

	3.
	
	Dhamanda
	766
	3729
	1935
	1794
	514
	05

	4.
	
	Durgpura
	171
	684
	354
	330
	205
	00

	GRAND TOTAL =
	1,881
	8,956
	4,632
	4,324
	1,843
	19



Source: Sample Household Survey, August, 2018;

The survey reveals that out of the total 250 respondents, 55% were males and 45% females. Out of the total families covered in survey, the major section of population (51%) is Scheduled Caste class. Population of Village Dhamanda is highest with 3,729, whereas population of Village Durgour is lowest with 171. The projected area is Scheduled Cast dominant. Their population exists in all Surveyed Villages (Table 79).
Table 79: Socio – Economic Profile of Projected Area

	Sr.

No.
	District
	Name of the Village
	Number of House Hold
	Number of House Hold Surveyed 25%

	1.
	Sehore
	Bhaukhedi
	186
	47

	2.
	
	Amlaha
	758
	190

	3.
	
	Dhamanda
	766
	192

	4.
	
	Durgpura
	171
	43

	GRAND TOTAL =
	1,881
	472


Source: Sample Household Survey, August, 2018;

Profile of Women Headed Families of Surveyed Families

There were 35 women headed families identified during socio – economic survey. Most of them are from lower strata (SC/ ST/ OBC), 20% are salaried worker, 34% are labours, 23% are business women and rests are pensioners and farmers. As per the Resettlement Policy Framework (RPF), the labour women will be given priority in job opportunities during construction. The monthly income of the families ranges from ₹ 3,000/- to ₹ 5,500/-. The Table 80 below shows the details. 
Table 80: Profile of Women Headed Families

	Village
	Category
	Name of Head
	Caste
	Family Members
	Monthly Income (₹)
	Source of Category Income

	Bhaukhedi
	ST
	Sita Rani
	Gadwal
	06
	4,000
	Teaching

	Bhaukhedi
	ST
	Sarita Patil
	Klar
	10
	5,000
	Shop

	Bhaukhedi
	OBC
	Bela Rani
	Sahu
	08
	3,000
	Pensioner

	Bhaukhedi
	OBC
	Sokki Devi
	Taeli
	07
	5,000
	Job

	Bhaukhedi
	SC
	Mamta Patel
	Klar
	05
	6,000
	Selling Vegetables

	Bhaukhedi
	OBC
	Sunita Bai
	Klar
	06
	10,000
	Hat Work

	Bhaukhedi
	ST
	Sampatiya Bai
	Gond
	03
	5,000
	Teaching

	Bhaukhedi
	ST
	Shyambati
	Sahu
	07
	6,000
	Shop

	Narsingkheda
	SC
	Satan Bai
	Klar
	02
	4,000
	Teaching

	Narsingkheda
	OBC
	Risho Devi
	Taeli
	09
	8,000
	Agriculture

	Narsingkheda
	OBC
	Krishna Bai
	Musarha
	04
	9,000
	Wood Work

	Narsingkheda
	ST
	Rajo Rani
	Mhar
	08
	4,000
	Labour Age Group

	Narsingkheda
	OBC
	Tijo Kumari
	Gowara
	05
	8,000
	Pensioner

	Narsingkheda
	SC
	Sutto Rani
	Klar
	07
	9,000
	Peon

	Narsingkheda
	SC
	Komal Markam
	Gadwal
	03
	4,000
	Business

	Narsingkheda
	SC
	Meena Bai
	Klar
	02
	6,000
	Labour Age Group

	Narsingkheda
	OBC
	Neeelam Marke
	Sahu
	08
	9,000
	Labour

	Narsingkheda
	ST
	Phulmat Yadav
	Ahir
	11
	2,000
	Business

	Narsingkheda
	ST
	Satyabhama Indurkar
	Gond
	09
	3,000
	Agriculture

	Narsingkheda
	ST
	Sakuntla Bai Hirwane
	Ahir
	03
	12,000
	Wood Work

	Narsingkheda
	OBC
	Khelan Sahare
	Klar
	02
	7,000
	Labour Age Group

	Narsingkheda
	OBC
	Sanauti Chowkse
	Klar
	01
	1,500
	Business

	Narsingkheda
	ST
	Risoo Bai
	Gond
	08
	2,500
	Agriculture

	Durgpur
	ST
	Kusum Bai
	Sahu
	09
	2,800
	Wood Work

	Durgpur
	SC
	Puja Champali
	Klar
	06
	6,200
	Labour Age Group

	Durgpur
	ST
	Sonakshi Bai
	Klar
	07
	4,000
	Labour

	Durgpur
	SC
	Kamta Devi
	Klar
	10
	5,000
	Farmer

	Durgpur
	ST
	Samta Rani
	Ahir
	05
	3,000
	Labour

	Durgpur
	OBC
	Kriti Kurmi
	Gond
	06
	8,000
	Business

	Amlaha
	OBC
	Komal Devi
	Ahir
	02
	1,800
	Agriculture

	Amlaha
	ST
	Yasodha Bai
	Mhar
	04
	3,500
	Wood Work

	Amlaha
	ST
	Rajwanti
	Gond
	07
	2,700
	Labour

	Amlaha
	SC
	Sharda Bai
	Ahir
	09
	2,900
	Labour Age Group

	Amlaha
	SC
	Shamla Bai
	Mhar
	12
	9,000
	Farmer


Source: Sample Household Survey, August, 2018;
Total Affected Households

The data reveals that not any households are likely to be affected due to the up – gradation of the existing road. 

Number of Affected Persons (APs)

There are no people going to be affected negatively due to loss of structures and due to loss of land. 

Religious Category

Social customs and traditions play a major role in determining the socio – economic development as well as occupational pattern in the influence area. Keeping this in mind, an initial analysis was conducted to understand the religious profile of the PAPs within the corridor of impact. The majority of PAHs belong to the Hindu Religion (75.78%), 10.88% of the PAHs are Muslims and 10.34% belong to the Christian Religion. However, nearly 3% of households did not respond to the question related to religion. The trend shows that Hindu communities dominate the projected road.

Information on Family Monthly Income

The level of household income among the sample families within the Projected Area, illustrates that the half of the sample families, accounting for 45%, earn between ₹ 1,000/- up to ₹ 3,000/- monthly. Approximately 16% of surveyed households have a monthly income between ₹ 3,000/- and ₹ 5,000/-, while 16% families have an income of more than ₹ 5,000/- a month. There are 41 Below Poverty Line (BPL) families, as recorded during the survey, accounting for 26% of the sample households. The proposed sub – project intending to improve the existing road condition will facilitate growth of more economic activities, particularly trade and business, which is the mainstay of majority of the people. Adult male populations of poor families are expecting to get job opportunity during implementation of the project (Table 81).

Table 81:  Family Monthly Income

	Sr. No.
	Annual Income Categories in (₹)
	Number of Families
	%age

	1.
	Upto ₹ 5000/-
	0
	0

	2.
	More than ₹ 5000 and Upto ₹ 10,000/-
	0
	0

	3.
	More than ₹ 10,000/- and Upto ₹ 20,000/-
	0
	0

	4.
	Upto ₹ 25,000/-
	0
	0

	5.
	More than ₹ 25,000/- and Upto ₹ 40,000/-
	0
	0

	6.
	Upto ₹ 50,000/- to ₹ 70000/-
	65
	46

	7.
	Upto ₹ 80,000/-
	21
	15

	8.
	More than ₹ 1,00,000/- and Upto ₹ 3,00,000/-
	55
	39

	
	Total =
	141
	100


Source: Sample Household Survey, August, 2018;
Average Monthly Expenditures of a Household

In the Projected Area, particularly among the Sample Household Surveyed (SHS), it was found that maximum amount is spent towards arrangements of food and eatables, which accounts for 62% of the total expenditure. Clothing (18%) and Education (20%) are the other major expenditure categories in the Projected Area (Table 82).

Table 82: Monthly Expenditure

	Item of Expenditure
	Amount of Expenditure/ Month
	Percentage (%age)

	Food
	1,044
	22%

	Clothing
	0,345
	11%

	Medical/ Health (General)
	0,150
	02%

	Medical/ Health (Female specific)
	0,226
	08%

	Education (General)
	0,515
	12%

	Education (Girls Specific)
	0,345
	07%

	Water and Electricity
	0,224
	05%

	Maintenance Cost of the Structure and Equipment
	0,212
	10%

	Transport
	0,236
	09%

	Re – Creation/ Entertainment
	0,256
	08%

	Other (if any)
	0,936
	06%

	Total Expenditure =
	4,489
	100%


Source: Sample Household Survey, August, 2018;

Main Working Population
In Sehore District out of total population, 109,772 were engaged in work activities. 71% of workers describe their work as Main Work (Employment or Earning more than 6 Months) while 29% were involved in Marginal activity providing livelihood for less than 6 months. Of 109,772 workers engaged in Main Work, 26,241 were cultivators (owner or co – owner) while 15,968 were Agricultural labourer Following figures indicate village wise main workers population (Male and Female) among the surveyed households (Table 83).

Source: Census of India, 2011;
Table 83: Type of Housing

	Type of House
	Percentage (Out of 20% Sample Survey)

	Modern with proper roofing, brick walls and flooring;
	24%

	Semi modern with asbestos for roofing, brick and tick walls, cement flooring;
	41%

	Traditional with local material.
	35%

	Total Hose Type =
	100%



Source: Sample Household Survey, August, 2018;

While it is difficult to estimate number of un – skilled/ semi skilled jobs creation for this road section, but following figures indicate village wise main workers population (Male and Female) as shown in the Table 84.
Table 84: Main Worker Population in Projected Area

	Sr. No.
	Name of the Village/ Block/ District
	Main Workers Population
	Male
	Female

	1.
	Bhaukhedi
	3,356
	4,503
	2,365

	2.
	Amlaha
	832
	421
	342

	3.
	Dhamanda
	923
	867
	366

	4.
	Durgpura
	261
	215
	158


Educational Status

Average literacy rate of Sehore in 2011 were 70.06 compared to 63.07 of 2001. If things are looked out at gender wise, male and female literacy were 80.83 and 58.33 respectively. For 2001 census, same figures stood at 77.28 and 47.36 in Sehore District. Total literate in Sehore District were 780,362 of which male and female were 469,208 and 311,154 respectively. In 2001, Sehore District had literacy rate 550,972 in its region.

Women Headed Households

Out of 77 affected households, only 12 women headed households are being affected. From the socio – economic survey, it is found that these households are characterized by higher number of dependents and the economic standing is also poor.

Land Use

Most part of the district has rich black cotton soil. Sehore owes nation – wide recognition it has won to its high yields of sugarcane and an important member of wheat Lone of Madhya Pradesh. The total land was 656368 hactaers, out of which 172,430 hactaers of land was under forest. Land put to non – agricultural use in 50,658 hactaers, barren and uncultivable land was 27,854 hactaers, fallow land was 6,575 hactaers and under other fallow land was 2,263 hactaers, and net area sown was 396,588 hactaers as per district statistics of 2010 – 2011. Sehore district has double cropped area of 290,608 hects compared to total sown area of 687,196 hects during the year 2010 – 2011. The main agricultural products are wheat, paddy, jowar, maize, pulses, oilseeds, sugarcane etc.

Source: District Statistical Book, 2011;
Land Use within Corridor of Impact

Agriculture is the main land use along the projected road. Commercial activities were only noted when alignment passes through settlements, however no major industries are noted along project road. The land use pattern within 50 m on either side of the project road is agricultural (67.9%) followed by residential cum commercial area (24.9%), and only residential (7.3%). Within ROW the land use is mainly open land with trees by the side of the earthen shoulder. The project road passes through various small and big settlements such as Bhaukhedi, Narsingkheda, Durgpur Dhamanda, Amlaha etc. The main land use is given in the Table 85.
Table 85: Land Use within Corridor of Impact

	Sr. No.
	@ Existing Chainage
	Length (m)
	@ Design Chainage
	Length (m)
	Type of Terrain
	Land Use
	Name of village/ town

	
	
	
	
	
	
	
	

	
	Km
	Km
	
	Km
	Km
	
	
	
	

	1.
	00 + 000
	02 + 050
	02 + 050
	00 + 000
	02 + 050
	02 + 050
	Plain
	Agriculture
	-------

	2.
	02 + 050
	04 + 430
	02 + 380
	02 + 050
	04 + 430
	02 + 380
	Plain
	Built – Up
	Bhaukhedi

	3.
	04 + 430
	09 + 420
	04 + 990
	04 + 430
	09 + 420
	04 + 990
	Plain
	Agriculture
	-------

	4.
	09 + 420
	09 + 700
	00 + 280
	09 + 420
	09 + 700
	00 + 280
	Plain
	Built – Up
	Narsingkheda

	5.
	09 + 700
	12 + 200
	02 + 500
	09 + 700
	12 + 200
	02 + 500
	Plain
	Agriculture
	-------

	6.
	12 + 200
	12 + 950
	00 + 750
	12 + 200
	12 + 950
	00 + 750
	Plain
	Built – Up
	Durgpur

	7.
	12 + 950
	14 + 900
	01 + 950
	12 + 950
	14 + 900
	01 + 950
	Plain
	Agriculture
	-------

	8.
	14 + 900
	15 + 500
	01 + 300
	14 + 900
	15 + 500
	01 + 300
	Plain
	Built – Up
	Dhamanda

	9.
	15 + 500
	17 + 500
	02 + 000
	15 + 500
	17 + 500
	02 + 000
	Plain
	Agriculture
	-------

	10.
	17 + 500
	17 + 850
	00 + 350
	17 + 500
	17 + 850
	00 + 350
	Plain
	Built – Up
	Amlaha


Education and Literacy

Average literacy rate of Sehore in 2011 were 70.06% compared to 63.07% of 2001. If things are looked out at gender wise, male and female literacy were 80.83% and 58.33% respectively. For 2001 census, same figures stood at 77.28% and 47.36% in Sehore District. Total literate in Sehore District were 780,362 of which male and female were 469,208 and 311,154 respectively. In 2001, Sehore District had 550,972 in its District (Table 86).
Table 86: Projected Area Literacy Rate

	Sr. No.
	Name of Village
	Block/ District
	Total Population
	Literacy Rate

	
	
	
	
	Persons Literate
	Male
	Female

	1.
	Sehore
	Sehore
	275,078
	177,548
	103,711
	73837

	2.
	Budhni
	Sehore
	91,906
	58,388
	34,674
	23714

	3.
	Astha
	Sehore
	253,462
	151,922
	92,302
	59620

	4.
	Nasrullaganj
	Sehore
	176,263
	102,173
	60,655
	41518

	5.
	Icchawar
	Sehore
	162,307
	88,639
	54,657
	33,982


In the Project Area  

A literacy rate indicates nature of social infrastructure of the region as well as access to the educational facility. There are schools of primary and middle level and Anganwadi Centers for pre – nursery children in almost each village in the Projected Area (Table 87).
Table 87: Literacy and Education Profile of Surveyed Families

	Sr. No.
	Educational Status
	Male
	Female
	Total

	
	
	Number
	%age
	Number
	%age
	Number
	%age

	1.
	Illiterate
	64
	15
	133
	37
	197
	25

	2.
	Literate
	366
	85
	230
	63
	596
	75

	
	Total =
	430
	100
	363
	100
	793
	100

	3.
	Up to Middle
	60
	17
	43
	20
	103
	18

	4.
	Below metric
	147
	42
	105
	48
	252
	44

	5.
	Metric
	73
	21
	33
	15
	106
	19

	6.
	Graduate
	60
	17
	35
	16
	95
	17

	7.
	Above Graduate
	11
	3
	2
	1
	13
	2

	
	Total =
	351
	100
	218
	100
	569
	100


Source: Sample Household Survey, August, 2018;

One of the main factors contributing to this lower literacy rate was observed as the lack of proper school facilities as well as the inefficiency of teaching staff across the government run education sector. Schools are not equipped with necessary infrastructure and skilled staff. The average Pupil Teacher Ratio is not too large. The caste and gender disparities are gradually vanishing (Table 88).
Table 88: School Status in the Villages/ Town along the Projected Road

	Sr. No.
	Name of Village
	District
	Number of Educational Facilities

	
	
	
	PS
	MS
	HS
	HSS

	1.
	Sehore
	Sehore
	368
	181
	27
	22

	2.
	Budhni
	Sehore
	170
	87
	25
	26

	3.
	Astha
	Sehore
	353
	179
	24
	19

	4.
	Nasrullaganj
	Sehore
	270
	127
	30
	21

	5.
	Icchawar
	Sehore
	192
	100
	8
	10

	Total =
	1,353
	674
	114
	98


Note: PS: Primary School, MS: Middle School, HS: High School, HSS: Higher Secondary School;

In project area, almost every village has primary school facility. Out of five surveyed villages, all villages have primary and middle school facilities. Higher secondary schools are present at all villages except Bamhori Kalan.   

Religious Places
Social customs and traditions play a major role in determining the socio – economic development as well as occupational pattern in the influence area. Keeping this in mind, an initial analysis was conducted to understand the religious profile of the PAPs within the corridor of impact. The majority of PAHs belong to the Hindu Religion (75.78%), 10.88% of the PAHs are Muslims and 10.34% belong to the Christian Religion. However, nearly 3% of households did not respond to the question related to religion. The trend shows that Hindu communities dominate the project road. Many religious places are located on either side of the projected road, out of which 01 religious places are located on the right side and 01 are located on the left side of the projected road. Religious place aside the projected road are mostly belong to Hindu Religion (Table 89 and Figure 31). They are not within the ROW of the Projected Road.
Table 89: Religious Places at Chainage with Remarks

	Sr. No.
	@ Chainage Number
	Remarks

	1.
	3.500
	Temple

	2.
	6.500
	Temple
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Figure 31: Religious Structures Aside the Projected Road
Health and Medical Facilities 
Human health is an issue of concern, especially in the construction camps. These camps if not adequately equipped for habitation will experience the outbreak of diseases. However, the guidelines laid by the MOEF, if appropriately, deployed, helps maintain the health standards. Adequate protection and precautionary measures need to be worked out as part of the EMP to effectively address the health uses, especially during the construction stage of the project. 

There are more than 7 Health Centers in and around the villages of the Projected Area, and people living in the project area of avail the health care facilities of the PHC and Sub Health Center (SHC) adjoining block headquarters. There is one CHC all block headquarters of District Bhopal. Village Baharpur has one SHC in its periphery. The villagers have to make an average of 4 to 5 trips to the health centers for their ailment. Most of them use the public transportations and some are accustomed to their private vehicle. In the Project Implementing Agency (PIA) – PHC of Bamhori Kalan Village and Community Health Centers (CHCs) of Chouraghat Village have been identified to be upgraded as Basic Emergency Obstetric and Newborn Care (BEONC) Center.

Feedback from Focus Group Discussion (FGD), it appears that the people are not satisfied with the functioning of the Primary Health Centers (PHCs) or the sub – centers. Their main grievances are inadequacy of proper health infrastructure including doctors and essential drugs including anti – snake venom drug. Interview with one private medical practitioner at district and block headquarters revealed that people depend more on private medical practitioners as Government PHCs do not work the way they should do. The area is well connected with divisional headquarters and the district also, but due to bad traffic condition and poor vehicular frequency patients travelling to the city in emergency loose much time in the road. Table 90 given below shows the status of health center profile in the Project Implementing Agency (PIA). 
Table 90: Health Care Centers (HCC)

	Name of Block
	District Hospital
	Community Health Centers (CHCs)
	Primary Health Centers (PHCs)
	Number of Sub Health Center (SHCs)

	Sehore
	01
	02
	03
	33

	Astha
	-------
	01
	04
	37

	Budni
	-------
	02
	04
	23

	Icchawar
	-------
	01
	02
	29

	Narsullaganj
	-------
	01
	03
	28

	Total =
	01
	07
	16
	150


Source: Census of India, 2011;

The town of Sehore including their sub – urban areas also provide better health care facilities in the State Government hospitals and a number specialty hospitals and referral clinics, particularly for treatment of TB, Diahorea, Pneumonia, HIV/ AIDS,  Chronic illness and respiratory diseases. Despite these facilities in the project influence area the interior villages hardly approach the state hospitals or clinics, mainly due to inaccessibility along some stretches of main road area residents and scanty knowledge and ignorance about modern medical treatment. 

The Government hospitals and health centre are located within 3 Km to 5 Km of 60% Villages of the Project Implementing Agency (PIA). Majority of the people in the Project Implementing Agency (PIA) avail of the Primary Health Centers (PHCs) which are available nearby. Travel time and cost, especially along the poorly maintained road stretches, which is part of the central section of the proposed road, have been reported to be other reasons for not attending Government hospital or mainstream allopathic/ homeopathic treatment. The Table 91 below are present’s information on the number of health institutes in Gwalior and Bhopal in reference to Madhya Pradesh.
Table 91: Number of Health Institutes

	Districts/ State
	Number of Health Institutes

	
	Hospital
	Civil Hospitals
	CHC
	PHC
	SHC

	Sehore
	01
	02
	01
	03
	33

	Madhya Pradesh
	50
	56
	333
	1,156
	8,869


                                    Source: Ministry of Health and Family Affairs, Rural Health Statics – 2012;

Some of the initiatives that have been taken up in the State are: 

· Establishment of Rogi Kalyan Samiti (RKS);

· Increasing accessibility of MCH and Family Welfare services in remote and underserved areas through Public – Private Partnership (PPP);

· Capacity building of service providers by accreditation of private institutions as training centers; 

· Provision of mobile health units in identified 11 tribal blocks of the State; 

· Integrated Nutrition and Health Project and Maternal and Infant Survival Project (MISP) – CARE M. P.;

· Health Projects – MPVHAI, FAI, JANUARYANI, IMA etc.
Bore – Well and Hand Pump
There are 01 hand pumps and 02 wells are located along the side of the projected road, but they are not falling within the ROW (Table 92).

Table 92: Displays the Hand Pumps @ Different Chainage

	Sr. No.
	Hand Pumps @ Chainage
	Remarks

	1.
	08.900
	Hand Pump

	2.
	10.400
	Well

	3.
	11.300
	Well


VI. ANALYSIS OF ALTERNATIVES

A. General

In the present chapter, development study of existing road has been considered for the improvement keeping in mind the environmental aspects associated. The analysis of alternatives has been carried out “With the Project” and “Without the Project” scenarios in terms of potential environmental impacts. Further, analysis of alternatives have been done for realignments to avoid the places of congestion, human settlements, environmentally sensitive areas keeping in view traffic condition, obligatory points, geometric designs, congestions and socio – economic viability and other environmental aspects of the region.

The initial section of the projected road up to Bhaukhedi junction is having substantial length of good geometry and existing right of way for improvement with minimum design speed. However, the project road after Bhaukhedi – Amlaha is having substandard horizontal and vertical geometry. There are about Numbers Horizontal Curves having radius about 150 m with a design speed of less than the minimum 80 Kmph stipulated in code. Hence to minimize R and R (Rehabilitation and Resettlement) impact and to provide safety to road users, curve improvement has been proposed at one place. In addition there are other locations having substandard horizontal curve along the existing road, which have been not proposed for curve improvement as per standards. 

B. “With” and “Without” Project Scenarios

The Project road between Bhaukhedi – Dhamanda – Amlaha Road forms an important connectivity for many villages, which is an existing Single lane road and passes through plain terrain. The proposed improvement proposal would help to uplift the project road section of EXISTING MDR category to the required design and geometric standards. The improvement proposal would facilitate capacity augmentation and safer movement of people and goods and is designed for minimum speed of 80 Kmph in open country locations and minimum speed of 50 to 60 Kmph in settlement locations.
It has been noted that this section has inconvenience to people as section has smaller carriage way and sharp curves not confirming to IRC: Standards for both Horizontal and Vertical as per SH norms. The project road has been experiencing substantially higher traffic also. The traffic along this segment is likely to grow further in the future due to its close proximity to Bhopal town and the improvement as entire corridor might also lead to some diversion of traffic currently using parallel road network. It is also observed that people commute to work in Bhaukhedi – Amlaha – Dhamanda and Sehore city from distance places and with space constraint due to rapid urbanization in first few kilometers of project road is observed. To address the issue the improvement proposal drawn is 2 – Lane carriageway with paved shoulders on both sides in rural section and 2 – Lane divided carriageway with footpath and drain on both sides at locations alignment passing through settlement location (Table 93). 

Table 93: Location of Settlements

	Sr. No.
	@ Existing Chainage
	Length (m)
	Village

	
	Km
	Km
	
	

	1.
	02 + 050
	04 + 430
	02 + 380
	Bhaukhedi

	2.
	09 + 420
	09 + 700
	00 + 280
	Narsingkheda

	3.
	12 + 200
	12 + 950
	00 + 750
	Durgpur

	4.
	14 + 900
	15 + 500
	01 + 300
	Dhamanda

	5.
	17 + 500
	17 + 850
	00 + 350
	Amlaha


The proposed improvement would help in capacity augmentation and further safer movement of goods and people. The proposed improvement also ensure construction of new 2 – Lane bridge structures where the existing bridges are structurally week and additional 2 – Lane bridge besides existing wherever existing bridges are found to be in poor condition. Also for bridges 100 – Year return storm considered for design and improvement proposal drawn accordingly to meet the requirements. Thus, improvement of drainage facilities along project roads in form of increased waterway vent for bridge structures and improvement proposal drawn for existing cross drainage structures would ensure quick disposal of storm water and improve living conditions of settlers in the vicinity. The improvement proposal further ensures provision of road side facilities, which include road side furniture’s such as signage’s, restricted speed limits and other valuable information for road users. The facilities also include provision of Bus – Lay – Bays, which would ensure passengers safety and non – disruption of through traffic when busses stop at designated locations. Provision of flyover in the congested Thaverekere settlement at the main junction approximately design change 13.600, would improve traffic circulation and also safety of the highway users. The major advantage of the proposed improvement proposal is the project road will improve network traffic movement and also easy access and boost tourism in the vicinity. The project road is further connected to Somwarpet and Coorg Region, which happens to be major tourist attraction as such improvement of entire corridor, would facilitate travelers to reach these destinations in lesser time. 

The proposed improvement proposal would facilitate connectivity to Major Towns for Business, Medical   Requirement, Educational Facilities, Employment Opportunities and market for finished goods also would ensure safer movement of goods and people. Keeping this in view, the site conditions and the scope of development of the area, the “With” and “Without” project scenarios have been compared as shown in Table. By looking at the table it can be concluded that “With” Project Scenario, with positive/ beneficial impacts will greatly enhance social and economic development of the region and improve the environment, when compared to the “Without” Project Scenario, which will further deteriorate the existing environment and quality of life. Hence the “With” Project Scenario with some reversible impacts is an acceptable option rather than the “Without” Project Scenario. The implementation of the project therefore will definitely be advantageous to improve the environmental quality of the sub – region besides to achieve an all – round development of the economy and progress of the region. If the project is not implemented, the existing bad pavement of the corridor will deteriorate further. Increased air pollution, due to bad road condition, slow moving traffic and congestion will increase. Noise levels will rise due to deterioration of the pavement as well as increased honking. Without the improvement, the traffic would continue to pose a safety risk for the road users.

There is little increase in the pollution levels during construction. Dust and particulate matter during construction will affect the air quality on a short – term basis. However, Potential benefits of the proposed road improvements are substantial and far reaching both in terms of the geographical spread and time. Implementation of the project will be a definite advantage to Madhya Pradesh State in order to achieve all – round development of its economy and progress for its people. It will provide mitigation not only for air and noise level, but will also provide other appropriate mitigative measures such as roadside plantation, arboriculture and landscaping and other short term reversible negative impact on environment (Table 94).

Table 94: Site Conditions and Scope of Development

	“With Project”
	“Without Project”

	“Impacts”
	“Impacts”

	“Positive”
	“Negatives”
	“Positive”
	“Negative”

	· With the improvement of road surface, the traffic congestion due to obstructed movement of  vehicles will be minimized and thus wastage of fuel and emissions from the vehicles will be reduced reducing air pollution;

· Improvement in ecology through compensatory afforestation;

· Enhanced trade and commerce;

· The dust clouds associated with vehicles movement on tracks/ earth roads will also be eliminated;

· Providing better level of service in terms of improved riding quality and smooth traffic flow;

· Reduction in accident rate;

· Reduced transportation costs and increased access to markets;

· Access to new employment opportunities;

· Employment to local workers during the execution of the project;

· Better access to health care centers and other social services;

· Improved quality of life;

· Strengthening of local economies and local industries.
	· Minor changes in land use pattern;

· Loss of some properties and livelihood;

· Removal of vegetative cover along the road;

· Increase in air pollution due to increased vehicular traffic;

· Short term increase in dust due to earth work during construction at micro - level;

· Increase in noise pollution during construction phase.
	Nil
	· Increase in travel time;
· Increase in fuel consumptions;

· Increase in dust pollution and vehicular emission;

· Increase in accident rate;

· Overall economy of the state will be affected;

· Further deterioration of the project road;

· Increased vehicle operation cost;

· Reduced employment/
economic opportunities;

· Arrest of possible significant enhancement and economic development of the region;

· Land degradation, dust pollution and damage to agricultural land, contamination in water

bodies due to vehicles traveling along multiple tracks on the open ground;

· In absence of the project, it will be difficult for the state to finance such a massive improvement of the road infrastructure from its own resources.


C. Analysis of Alternatives
There are some residential structures along the projected road side. But we can construct our road with the available ROW. 
VII. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
A. Introduction

This chapter presents key environmental issues associated with various aspects of the proposed sub – projects. The environmental impacts caused due to the development of the sub – project road sections can be categorized as primary (direct) and secondary (indirect) impacts. Primary impacts are those, which are induced directly by the project whereas the secondary impacts are those, which are indirectly induced and typically include the associated investment and changing patterns of social and economic activities due to the proposed action. Interaction of the project activities with environmental attributes is presented as Activity – Impact Identification Matrix in the Table 96. 

Table 96: Activity – Impact Identification Matrix
	Sr. No.
	Activities
	Type of Impact

	
	
	Air
	Water
	Noise
	Flora
	Fauna
	Drainage
	Soil
	Topography

	1.
	Labour Camp Activities;
	------- 
	-ve/ t
	------- 
	------- 
	------- 
	------- 
	------- 
	------- 

	2.
	Quarrying;
	-ve/ t
	------- 
	-ve/ t
	-ve/ t
	 
	-ve/ t
	 
	-ve/ p

	3.
	Material Transport and Storage;
	-ve/ t
	------- 
	-ve/ t
	------- 
	------- 
	------- 
	------- 
	------- 

	4.
	Drilling, Blasting and Hill Cutting;
	-ve/ t
	------- 
	-ve/ t
	-ve/ t
	-ve/ t
	------- 
	------- 
	------- 

	5.
	Earthwork;
	------- 
	------- 
	------- 
	------- 
	------- 
	-ve/ p
	-ve/ t
	-ve/ t

	6.
	Payment Works;
	-ve/ t
	-ve/ t
	-ve/ t
	-ve/ t
	------- 
	------- 
	-ve/ t
	-ve/ p

	7.
	Use of Construction Equipments;
	-ve/ t
	-ve/ t
	-ve/ t
	------- 
	-ve/ t
	------- 
	------- 
	------- 

	8.
	Plantation;
	-ve/ p
	------- 
	-ve/ p
	-ve/ p
	------- 
	------- 
	------- 
	------- 

	9.
	Drainage Work;
	------- 
	------- 
	------- 
	------- 
	------- 
	-ve/ p
	------- 
	------- 

	10.
	Culvert and Bridge Construction;
	------- 
	-ve/ t
	-ve/ t
	------- 
	------- 
	-ve/p
	------- 
	------- 

	11.
	Stripping of Top Soil;
	------- 
	------- 
	------- 
	------- 
	------- 
	------- 
	-ve/ p
	------- 

	12.
	Debris Generation;
	------- 
	------- 
	------- 
	------- 
	------- 
	-ve/ t
	-ve/ t
	------- 

	13.
	Oil and Grease;
	------- 
	------- 
	------- 
	------- 
	------- 
	------- 
	-ve/ t
	------- 

	14.
	Construction in Forest and Sensitive Areas;
	-ve/ t
	-ve/ t
	-ve/ t
	-ve/ t
	-ve/ t
	-ve/ p
	-ve/ p
	-ve/ p


Notes: t – temporary, p – permanent. Impact indicated in bold letters indicates significant impacts:

Identification and assessment of the potential environmental impacts are based on secondary information supplemented by field visits.

Impacts on various environmental components have been assessed at four different stages, namely:

i. The Project Location; 
ii. Design and Pre – Construction; 
iii. Construction; and 
iv. Operation Stages.
A few permanent as well as short – term and long – term adverse effects, mainly at the construction and operation stages, are nonetheless, anticipated. Temporary short – term impacts can be kept in check through proper planning and adopting environment friendly road construction methods and the appropriate regulatory measures.

The Proposed Project will have Impacts on the Environment in One Distinct Phase: During the construction phase, which may be regarded as temporary or short – term; the other during the operation stage, which will have long – term effects. The negative impacts can be reduced or minimized only if proper safeguards are put in place during the design and construction stage itself. These can include reducing pollutant discharge from the harmful activities at source or protecting the sensitive receptor. An effective mitigation strategy will utilize a combination of both options to arrive at practically implementable measures. Conscious efforts have been worked out to minimize any adverse impacts on the various environmental and social components. Where the impacts on various environmental components have been unavoidable, mitigation measures have been worked out.

Positive Environmental Impacts due to Improvement of Project Road Sections

The positive impacts expected from the improvement of the sub – project road section include:

a) Improved quality of life for the rural population in the projects influence area: this as a result of better access to markets, health, education and other facilities; and the derived stimulus for local economic activity; 
b) A more efficient and safe road transport system: through reduced travel times, reduced road accidents, reduced vehicle operating and maintenance costs and reduced transportation costs for goods; 
c) The facilitation of tourism; 
d) Inter – district connectivity within District Bhopal;
e) Better connectivity to the State Highway (SH) and National Highway (NH) Network; 
Environmental Impacts due to Improvement of Project Road Sections 

The adverse environmental impacts anticipated from the improvement of the project road section are:

a) Loss of productive soil and agriculture land, cutting of road side trees that falls within formation width i.e., 10 m (for intermediate lane and 10 m for 2 – Lane roads) may reduce the ecological balance of the area and also increase soil erosion problem. Noise, air and water pollution and disposal of construction waste, during construction, will adversely impact both local residents. These latter effects should, however, only be temporary/ reversible. 
b) A number of quarries and other sources will be established, which will change the landscape. However, the operation of quarries is an independent and already regulated activity. Adverse impacts on water quality of rivers crossing or running parallel to the proposed alignments in the form of silt deposition and runoff during construction are expected. However, this is short – term and will be taken care of by controlled construction activities.
c) Improvement on existing road and construction of new road and bridges, although limited, may enhance soil erosion, landslips and reduce the micro – level ecological balance of the area. Construction may also disturb the habitation of fauna living in this area. These should, however, be only temporarily reversible effects. The improvement will also require the cutting of about total LHS and RHS 77 Trees.
d) Minor impacts of noise and air quality for those now living and workings close to the sub – project roads (mainly at urban centers) will deteriorate during the construction period and afterwards during operation.
Impacts Related to Project Location, Preliminary Planning and Design 

Forest Clearing and Tree Felling

Most of the project roads are passing through plain terrain with land use being agriculture. Although diversion of forest land is not envisaged adverse impacts are anticipated due to land clearing, which will involve cutting of about total LHS and RHS are 77 Trees. Problem of soil erosion is expected in some locations. To minimize loss of trees, the following mitigation measures have been adopted. During the detailed design and these will be implemented during construction stage of the sub – project roads: 

a) Widening proposal considered option with minimal tree cutting; 
b) Widening is restricted to minimum width in the length passing through forest areas; 
c) Adequate measures are included in the design to minimize any un – foreseen impacts on flora and fauna in the forest areas; 
d) Land stabilization measures were included in identified areas prone to erosion; 
e) Strictly enforce the environmental conditions put as part of the forest clearance and no objection certificates issued by the Forest Department (FD) and State Pollution Control Board (SPCB); 
f) Adopting Environmental Friendly Road Construction (EFRC) Methods and Technologies.
Based on the tree inventory carried out during the field surveys in second quarter of 2018, the total number of trees has to be cleared along sub – project road sections is 77. The main species of trees to be cut are local species namely Mahua (Madhuca Longifalia), Pipal (Ficus Religiosa), Jamun (Syzygium Cumin), Sarai (Sharea Robusta), Chola (Cicer Arietinum), Babool (Acacia Arabica, Wi/ ld), Aam (Mangifera Indica), Sagon (Tectana Grandis Linn), Chirol (Ho/ Apte/ Ea Integrifalia) and Neem (Azadirachta Indica).

As per compensatory afforestation requirement, the tree plantation will be done ten times of Tree cutting (1: 10 of Tree Cutting). At sensitive locations such as schools and temples along the project roads suitable noise barrier shall need to be provided. The compensatory plan will be developed in consultation with local forest department. 

Construction Camps, Borrow Pits and Quarries 
The impacts on existing topographical setting originate primarily from embankment preparation and opening up borrow pits to fulfill the requirement of huge quantity of earth material. Disfiguration of land may result from unplanned opening of borrow pits/ quarry sites. Aggregate and sand will be procured from the authorized suppliers and prevalent rules will be followed for borrowing of soil. Hence the impact on geology of the region is insignificant.

Impacts:

· Disfiguration and change in existing profile of the land due to realignment;

· Disfiguration of topography due to indiscriminate digging of borrow pits;

· Uncontrolled digging of borrow pits resulting in water accumulation and breeding of vector disease;

· Disturbance on geological setting due to quarrying;

· Establishment of Construction Camp.

There is a need to establish construction. Camps and related facilities, such as borrow pits and quarries. These must be located in environmentally sound and socially safe areas. It is expected that construction materials for the road works will be mined mostly from approved quarries. The following criteria are applied for locating the borrow areas: 

a) Borrow areas are not established in ecologically sensitive areas; 
b) Villagers are consulted in regard to the design and location of all borrow areas these should ensure the safety of local communities and, if possible, should incorporate beneficial post construction features for the villages; 
c) Located away from the road and hill slopes as well as settlements facing the road, so as to minimize visual impacts; 
d) In case of protected areas/ reserve forest areas, construction facilities such as temporary workers camp, hot mix plants, and concrete batching plant and stone crushers should not be established in stretches that passes through reserve/ protected forests. Local forest department/ village forest management committees should be consulted before locating these temporary sub – project facilities; 
e) Construction camps for labourers should be located at least 500 m away from settlements and 1 Km away from forest/ protected areas; 
f) Living accommodation and ancillary facilities should be erected and maintained to standards and scales approved by the Engineer – in – Charge (EC); and 
g) Toilets and urinals should be provided in accessible places away from the asphalt plants and mixing yards. 

Cultural Heritage 

There are no adverse impacts anticipated on historical places/ monuments. However, there are few temples and small shrines along the roads. Care must be taken to avoid any damage to these structures. Earthworks, as associated with the road construction/ improvement works, or deriving from secondary sites such as quarries or borrow pits, may reveal sites or artifacts of cultural/ archaeological significance. In the event of such discovery, the concerned authorities should be informed and the requirement to take such action should be incorporated in contract documents. 

Other Impacts deriving from the Project Planning and Design Process 

During preliminary planning and design of the sub – project roads, the Consultant has taken into account the need for:

· Optimum sitting and control of borrow areas; 

· Reduced incidence of slope failures due to inadequate drainage; 

· Providing adequate culverts/ drains; 

· Providing side – drainage structures; 

· Mechanized construction methods and thereby, for example, reduced use of firewood for heating bitumen; 

· Maximizing safety and thereby reducing traffic accidents; 

· Reducing travel times and, thereby, fuel consumption and emissions;
· Adequate signages for wildlife protections; 

· Increased accessibility for residents to education and health facilities, markets etc., and for others who might come for tourist or other purposes; and 

· Improving the socio – economic conditions of residents in the project areas of influence.
As part of the engineering works for this work, the following guiding principles have been used in determining the alignments (Table 97).
Table 97: Environmental Issues and Measurements

	Environmental Issue
	Measures Taken

	Alignment
	Final alignment has been determined so as to minimize land take, tree removal, air pollution and the impact on people and animals and to avoid un – favourable geological condition and cultural relics;

	Balancing Cut and Fill
	The design attempted to equalize cut and fill. The centerline has been aligned so that on all slopes below 60 degrees, half cut and half fill is achieved;

	Soil Erosion
	Temporary and permanent drainage system has been designed to minimize the soil erosion;

	Dust and Air Pollution
	Borrow sites, waste disposal sites and asphalt mixing sites have been identified – keeping in mind environmental issues such as dust;

	Cultural Heritage
	Any archaeological sites identified along the alignment should be excavated prior to construction;

	Wildlife Habitat
	Care has been taken in preservation of wildlife and construction workers should be educated on wildlife protection.


Seismological Characteristics of the Area: The project road is in Zone – II (having Low Seismic Intensity) of the seismic map of India (as per IS: 1893, Part – 1, 2002), and therefore it will have a low risk of potential damage due to earthquake.

Road Building Materials: During road construction, mainly stone aggregates and bitumen will be required for pavement, while stone aggregates, sand and cement will be required for concrete making for rigid pavement, bridges, culverts, urban drains etc. Diesel will be required to run construction equipment. Stone aggregates and sand will be brought from the pre – identified quarry areas. The contractors usually depend on the local commercial suppliers for obtaining various construction materials. Active existing sources are most likely to be used with cost and the quality considerations. 

Construction of Borrow Areas: About lacs cubic meter of earth materials is to be used for the project road. This will be obtained from earth generated through cutting of the road or from the existing borrow areas. Quantity of earth material likely to be generated through cutting operation is more than the quantity of earth required for construction. Additional quantity of earth may be utilized for plantation, in bitumen disposal pit, re – development of quarry area etc.

Establishment of Crushers: Contractor will be required to establish crushers along the project road. It is the responsibility of the contractor to obtain statutory clearance {such as No Objection Certificate (NOC) from SPCB etc.} from concerned authorities before start of stone crushing operation. The maintenance and management of access road/ haul road could be a major impact. It is appropriate to consider the environmental implications in the selection of crusher areas since poor maintenance may create dust pollution, contribute to noise pollution, water pollution as well as loss of natural or ecological resources.

Mitigation Measures: All construction works are directly related to the land environment. Therefore, contractor needs to prepare/ follow several mitigation/ management plan/ guidelines for various construction activities. These guidelines are listed below and detailed out in “SCHEDULE – W of IEE and EMP”.

· Guidelines for Sitting and Layout of Construction Camp;

· Guidelines for Sitting, Operation and Re – Development of Borrow Areas;

· Guidelines for Sitting, Operation and Re – Development of Quarrying and Stone Crushing Operations;

· Guidelines for Sitting and Management of Debris Disposal Site;

· Guidelines for Preparing Comprehensive Waste Management Plan.

Some of the important provisions are given below:

· Earthquake resistance structures with seismic restrainers are being planned to be constructed under the project. Design of all structures like bridges and CD structures have taken the area’s seismic characteristics into account.

· Opening up new borrows pits will be in accordance with the IRC: 10 – 1961 specifications. Topsoil from the new borrow pits should be preserved and reused in restoring the pits to the satisfaction of the Independent Engineer (IE). Opening up of new borrow pits will be restricted to 1 m depth followed by resurfacing of pits with top soil (15 cm).

· No borrow pits will be allowed in the forest land.

· Uncontrolled digging of borrow pits will be avoided to prevent water accumulation in abandoned pits, which results in breeding ground of vector disease.

· Road building materials will be procured from existing approved and licensed quarries only where crusher is already operating. Therefore, mitigative measure for the environmental impacts due to quarrying and rehabilitation plan of the quarries is the responsibility and scope of the license holder of the quarry.

· On owner’s choice, borrow pits will be converted to water bodies (pond) with proper landscaping (i.e., rectangular in shape, proper sloping and plantation on the bank), which will add scenic beauty in those localities.

B. Land Environment

Operation Phase

During operation phase of the project road, no impact is anticipated on the topography and geology of the area.

Soil
Impacts on Soil Erosion: Erosion of topsoil can be considered a moderate, direct and long – term negative impact resulting from construction and maintenance of the road. Erosion problems may occur on newly constructed slops and fills depending on the soil type, angle of slope, height of slope and climatic factors like wind (direction, speed and frequency) and rain (intensity and duration). In the project road, embankment will be raised at many places slope protection measures (stone pitching or turfing with Coir Geo – Textile and Vetiver Grasses) may form part of Good Engineering Practice (GEP) and therefore, it has been incorporated into the Environmental Management Plan (EMP).

Construction of Bridges and Culverts: Along the corridor reconstruction/ widening of a number of bridges (both major bridges, other minor bridges) and culverts are planned. Construction of bridges involves excavation for construction of the foundation and piers. If the residual spoil is not properly disposed of, increased sedimentation may take place during the monsoon. During the construction period, some amount of drainage alteration and downstream.

Soil Contamination: Contamination of the soil may take place from the following activities at the construction zones, construction labour camps and other auxiliary facilities required for the construction. Details of the activities from which contamination may occur are given below:

· Scarified bitumen wastes, excess production of bituminous product;

· Debris generation due to dismantling of structures;

· Maintenance of the machinery and operation of the diesel pumps, diesel generator sets, diesel storage and during transportation; 

· Operation of Hot Mix Plant (HMP);

· Storage; Bitumen Disposal Pit and Stock Yards of Bitumen (Figure 32); and

· Form various activities in the labour camps.

Mitigation Measures for Top Soil Conservation: The top soil from all sites including road side widening and working area, cutting areas, quarry sites, borrow areas, construction camps, haul roads in agricultural fields (if any) and areas to be permanently covered shall be stripped to a specified depth of 15 cm and stored in stock piles for reuse. At least 10% of the temporary acquired area shall be earmarked for storing top soil. Contractor has to strictly follow the “Guidelines for Top Soil Conservation and Reuse” as given in the Figure 32.



Figure 32: Plant of Bitumen Disposal Pit
Slope Stabilization: Adequate measures like adequate drainage, embankment consolidation and slope stabilization will be taken along the road to avoid soil erosion. The slopes have been restricted to 1 vertical: 2 horizontal for most of the sections. Soil erosion through embankments will be prevented and controlled by stone pitching or turfing with Coir Geo – Textile and Vetiver grasses. Bio – Engineering is the technique of utilizing vegetation in addressing geo – technical problems. Environmental uncertainties are prompting engineers to favour bio – engineering measures. Vegetation as an aid to artificial methods in controlling surficial soil erosion is gaining larger acceptability among engineers all over the world. Growth of appropriate vegetation on exposed soil surface is facilitated by use of natural Geo – Textiles such as Coir Geo – Textiles. Properly designed Coir Geo – Textiles lay on slopes or any other exposed soil surface provides a cover over exposed soil lessening the probability of soil detachment and at the same time reduces the velocity of surface runoff, the main agent of soil dissociation. Natural Geo – Textiles Bios – Degrade quicker than man – made counterpart, but facilitate growth of vegetation quicker and better due to its inherent characteristics. Road slope stabilization can range from allowing Native Grass (Vetiver Grass) to re – establish on a disturbed slope to building an engineered wall.

Disposal of Bituminous Waste: Non reusable bituminous waste to be dumped in 30 cm thick clay lined pits with the top 30 cm layer covered with good earth for supporting vegetation growth over a period only after obtaining permission of IE. Details of bituminous waste generated from the proposed project road, number of Bitumen Disposal Pits (BDP) required for the disposal and typical drawing of disposal pit are given below and cost of the pit is covered in the EMP budget.

· Accidental spills of lubricants/ oil and molten asphalt will be avoided by following the “Guideline for Storage, Handling, Use and Emergency Response for Hazardous Substances”;

· Oil interceptor shall be provided for wash down, refueling areas and accidental spill of oil and diesel;

· Vehicle parking area of the construction camp will be made impervious using 75 mm thick P. C. C. bed over 150 mm thick rammed brick bats. The ground will be uniformly slopped towards to adjacent edges towards the road. A drain will take all the spilled material to the oil interceptor.

Land Use

Construction Phase: Widening of existing road 09.600 Km. will lead to change in land use pattern of areas adjacent to the road that comes under the proposed ROW. The land use pattern in most of the stretch along the project road is agricultural (80.1%) followed by residential cum commercial area (16.1%) and forest (3.8%). Within ROW the land use is mainly open land with trees by the side of the earthen shoulder.

Preparatory activities like clearing of ROW, construction of temporary construction camps and go – downs, storage of construction materials etc. will be confined within the camp and ROW. This will not hamper the land use aspects outside ROW. However, indirectly there may be some change in the land use pattern of the proximate area due to influx of construction work – force and supplier, who are likely to construct temporary tents in the vicinity.

Impact:
· Changes in existing land use pattern of the ROW for construction of the road.

Mitigation Measures:

· Earth material generated from excavation of roadways and drainage will be reused to the maximum possible extent as filling material during site development;

· The small amount of construction debris and surplus excavated material will be disposed of by mechanical transport in suitable pre – identified (jointly by project proponent and local administration) dumping areas in tune with the local condition to avoid land degradation and water logging due to indiscriminate dumping;

· Identification, operation and redevelopment of dumping areas will be as per the Guideline provided in SCHEDULE – W;

· Construction camp will be provided for construction personnel to avoid indiscriminate settlement of construction workers and labourers;

· Regular inspection of haul roads and construction site will be carried out to ensure regular and timely removal of construction debris to the designated dumping sites;

· Construction activities will be kept confined to ROW only.

Operation Phase: In the operation phase, the temporarily modified land use pattern such as temporary construction camps/ tents would be dismantled. The road, after completion of its development, would consist of neat landscape to lead to a pleasing outlook. The existing road passes through mainly agricultural field and some congested stretches of residential/ commercial areas. The safe and quicker accessibility would result in increased scope of commercial, industrial and residential development along the project corridor/ alignment. Squatter settlement and encroachment along the project road is very likely to take place unless proper controlled measures are adopted.

Impacts:

· Likely change of land use pattern due to squatter/ encroachment within ROW;

· Likely change of land use pattern due to induced roadside development outside the ROW.

Mitigation Measures:

· Immediately after the construction phase, it is necessary to ensure that no further deterioration or major land use changes such as ribbon development takes place in a manner that will jeopardize the interests of the state;

· Squatter  development  along  the  project  shall  be  strictly  avoided  by  proper regulation and vigilance;

· Land use control measures will be prepared and administered to avoid occurrence of induced development as far as possible;

· Planning agencies and Collector/ Revenue Officer will be made involved for controlled development and prohibiting squatter/ encroachment within ROW.

C. Water Environment

Drainage and Hydrological Flow

The project road runs through plain and rolling terrain. It crosses two Small River and Natural Drainage Channel/ Local Stream at Six Locations. During heavy rainfall these natural drainage channels carry swift flow. As the existing CD structures and bridges will be suitably augmented and additional Cross Drainage (CD) structures will be constructed, it will not obstruct the water flow in the channels. Therefore, no impact on drainage is envisaged.

Impacts:
· Change in drainage pattern of the land around realignment;

· Increased incidence and duration of floods due to obstruction of natural drainage courses by the road embankment;

· Chances of filling of existing drainage courses during earth filling;

· There may be potential drainage impacts relating to the establishments of construction camps and various plants such as hot mix plant, batching and asphalt mixing plants etc. drainage impacts at these locations may result in loss of top soil.

Mitigation Measures:

· Adequate roadside drains will be provided along the road to facilitate its better maintenance and increase in the life of the carriageway. This will also help in avoiding soil erosion and land degradation due to water stagnation on the either side of the road. Length of lined drain along the project road is 44,778 m (22,389 m on either side) and the length of unlined drain is 55,760 m (27,880 m on either side);

· Detailed drainage survey and hydrological investigations have been carried out and accordingly capacity of existing drainage works and Cross Drainage (CD) structures have been duly augmented, wherever necessary, to accommodate high discharges to avoid flooding and formation of water pool;

· All bridges have been designed for a return period of 100 years;

· Structures which fail against 100 Years flood have been recommended for replacement with a new one;

· Adequate new drainage works and Cross Drainage (CD) structures  have  been provided for smooth passage of runoff to avoid flooding;

· Filling of existing drainage courses will be strictly avoided;

· Construction works of culverts and bridge (cross drainage structures) are taken up during the lean flow periods in summer to minimize the impacts on drainage;

· Construction work near natural drainage channels/ low lying areas have to be carried out in such a way that flow of water is not blocked and even if it has to be blocked then the contractor must ensure that the local communities are informed about the same in advance;

· Suitable drainage at construction site and camp will be provided to eliminate the chances of formation of stagnant water pools that leads to soil erosion and breeding of mosquitoes.

Drinking Water Sources

Impacts:  Minimum Number of Water Sources will be affected.

Mitigation Measures:
· Affected hand pump, bore well and open well shall be relocated in such a manner that it should not hamper the access to drinking water;

· Construction will not be started until all drinking water sources are replaced with new ones;

· Supply water is the main sources of drinking water in the project area. Therefore, no major impact is envisaged on the user.

Water Use

Impacts: During construction period water is required for compaction of embankment, dust suppression, concrete making and domestic use in construction camp. 

Mitigation Measures:

· Minimum use of water from existing sources for construction purpose will be ensured to minimize likely impacts on other users;

· The contractor will arrange water required for construction in such a way that the water availability and supply to nearby communities remain un – affected;

· If new tube – wells are to be bored, due to the non – availability of water required for construction, prior sanctions and approvals by the Ground Water Department (GWD) has to be obtained by the Contractor;

· Wastage of water during the construction should be minimized.

Water Quality

Impacts: Construction Phase

· During construction phase, leakage of Point of Leakage (POL) could lead to an increase in water pollution level of the region. Anticipated potential impacts are due to spillage of construction materials, such as, cement, POL, bitumen etc. Falling in to the drainage channels from workshops, construction camps quarry/ borrow areas etc. of the Contractor;

· Accident involving hazardous materials (bitumen) may cause pollution, but the occurrence of large scale spillage of bitumen is extremely rare;

· Increase of sediment load in the runoff from construction sites and increase in turbidity in receiving streams/ water bodies;

· Water pollution due to sewage from construction camps.

Mitigation Measures:

· Quality of construction wastewater emanating from the construction site will be controlled through suitable drainage system with silt traps for arresting the silt/ sediment load before its disposal into the main natural drainage system around the site;

· Proper sanitation facilities will be provided at the construction site to prevent health related problems due to water contamination;

· An effective traffic management plan is to be implemented to avoid any accidental spillage of hazardous materials;

· All the construction and preparatory activities including construction of culverts and bridges will be carried out during dry seasons only;

· The Cross Drainage (CD) structures should not be drained to the agricultural and horticultural farms or to the immediate vicinity of houses of the villagers;

· The fuel storage and vehicle cleaning area shall be stationed at least 500 m away from the nearest drain/ water body;

· Provision for oil interceptors shall be made at all the construction camps/ workshop areas to separate the oil and grease waste generated from servicing of equipment and vehicles used in the construction works;

· The un – lined roadside drains in rural stretches carrying storm water will be connected to the nearest natural drainage channel, water bodies with silt traps.

Water Quality Monitoring: Apart from provision of the mitigation measures, water quality shall be monitored to understand the effectiveness and further improvement in designs in reducing the concentration of pollutants. The monitoring plan shall be functional in construction as well as in operation stages. The frequency, duration and responsibility will be as per the Environmental Monitoring Plan (EMP). The maximum desirable limits as per the water quality standards and the monitored values should correspond with the table. All deviated results shall be reported to Environmental Specialist of Independent Engineer (IE) for Remedial Measures (RM). It should be ensured that no construction camps or stockyards are set up near rivers, irrigation canals and water bodies to prevent oil spills.

Silt Fencing: Silt fencing will be provided to prevent sediments from the construction site entering into the nearby watercourses. The silt fencing consists of Geo – Textile with extremely small size supported by a wire mesh mounted on a panel made up of angle/ wooden frame and post. The frame will be installed at the edge of the water body, near river crossing along which construction is in progress. It is proposed to install silt trap at the edge of all water bodies located along the project road, major and minor bridge locations. Further, silt fence will be mounted in guiding drains at a distance of 3 m to 5 m in the up – stream direction depending on the gradient of the guiding drains. However location of silt traps will depend on contractor’s proposal for site facilities and work sites should be provided in the contractor’s proposals. This will be checked by Sr. Environmental Specialist (SES) of the Independent Engineer (IE) and monitored by Project Implementation Unit (PIU).

Oil Interceptor (OI): Oil and grease from road run – off is another major concern during construction as well as operation. During construction, discharge of oil and grease is most likely from workshops, oil and waste oil storage locations, vehicle parking areas of the contractor and the concessionaires’ camps. Therefore, location of Oil Interceptors has been considered such that each construction camp having refueling stations, oil and lubricants storage places will have one oil interceptor to stop and separate the floating oils. The arrested products shall be disposed as per MOEF and CC and CPCB guidelines. However the number of interceptors shall increase as the situation demands or during the accidental spillages. Actual number will be decided by the Contractor with the consent of Sr. Environmental Specialist (SES) of the Independent Engineer (EI).

Ground Water Recharge (GWR): Pit/ Rainwater Harvesting Structures (P/ RHS) and silt fences have been proposed near river and local stream crossings to improve the water table in this region and conserve water bodies. It has been observed from the past meteorological data of IMD, total number of Rainy Days (RD) in the project area is 59.8 Days and total annual rainfall is 970 mm. Ground Water Recharge Pit has been proposed at 10 Locations. However, the locations of proposed ground water recharge will be reviewed by the Sr. Environmental Specialist of the Independent Engineer (EI) and finalized in consultation with EM – PIU. These locations should be permanent, which shall be handed over to the local civic bodies at the end of the project so that the water shortages can be reduced to a certain extent. Lump sum cost provision has been provided in the EMP. Typical drawing of ground water recharge pit is given in the Figure 33.
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Figure 33: Proposed Ground Water Recharge Pit
Operation Phase: Widening will result in increase of surface run – off due to more paved road surface. It will have adverse impact on ground water recharging if measures are not taken during the design stage.

Impacts:

· Increase of surface run – off due to more paved road surface;

· Filthy environment due to improper maintenance of drainage;

· Chances of contamination of water bodies from road surface run off containing oil spills due to traffic movement and accidents.

Mitigation Measures:

· Longitudinal roadside drains of sufficient capacity will be provided on both sides of the road to accommodate increased run – off. The out fall for these drains will be the nearby culverts/ bridges or natural drainage channel. Silt fencing will be provided to sediment entering into the water courses;

· Contingent actions will be taken for speedy cleaning up of oil spills, fuel and toxic chemicals in the event of accidents;

· Regular maintenance of rainwater harvesting structures shall be done during the operation stage to prevent choking of these structures;

· Regular monitoring of water quality at specified representative locations will be conducted at fixed interval.

Water Bodies

· Corridor of Impact (COI) is the proposed construction width, which is varying from 23 m to 25 m in built – up areas and 38 m to 40 m in rural/ open country area. There are 11 water bodies, which are located within the COI;

· All 11 water bodies have been saved by providing toe wall/ change in engineering design or through re –alignment. Therefore, there will be no impact on surface water bodies.

Enhancement of Water Body

Enhancement measures have been proposed for roadside pond located left hand side of project road. The pond water is utilized for irrigation purpose. The pond is located 30 m away from the projected road. Followings have been proposed as a part of enhancement:

· Earth excavation along the boundary (excluding the portion where retaining wall has been proposed);

· Stabilization of the slope using Vetiver Grass;

· Phyco – Remediation of water using NUALGI Technology;

· Turfing of surrounding area of the water body;

· Sitting arrangement with RCC – Precast Benches with back support;

· Pathway with Interlocking Paver Blocks and Sand Filling;

· Approach Road.

Phyco – Remediation using NUALGI: During the site visit, algal growth is observed in various ponds along the projected road and local villagers also informed that the quality of water of these ponds is very poor. Therefore, Phyco – Remediation using “NUALGI Technology” is proposed to improve the water quality of the following ponds, which also include the pond proposed for enhancement. 

Phyco – Remediation is the use of algae to remediate polluted waters. Among all the algae, diatoms are the most prolific photosynthesizes because of their silica shells, which are translucent. This helps the diatoms to photo – synthesize even in low light conditions. The “NUALGI Technology” is based on providing micro nutrients required for diatom algae growth to speed up the nutrient removal in stagnant water and converting these nutrients to fish bio – mass. “NUALGI Technology” contains micro – nutrients along with silica which is required for diatom growth. During photosynthesis, diatoms consume Nitrates and Phosphorous, as also uses up CO2 from the atmosphere. In the process, they release oxygen (pure oxygen in water) to almost saturation levels, which will help the water body regain its original levels of Dissolved Oxygen (DO). The absorption of CO2 will also mitigate the water acidification and pH levels would move towards more basic levels. The high levels of DO would set up a chain of benefits, primarily it promotes aerobic bacteria, which would digest the excess nutrients in water and convert them into the base constituents. Such high levels of Dissolved Oxygen (DO) would also oxidize the heavy metals, which would precipitate out of water, where other bacterial strains would consume them.

D. Air Environment

Construction Phase

Particulate matter would be the predominant pollutant affecting the air quality during the construction phase as it is likely to generate considerable quantities of dust, especially during dry condition. Dust will be generated mainly during excavation, backfilling, hauling and transportation activities through un – paved haul roads, loading/ un – loading and transportation of construction materials, spilling of material during transportation, and open storage of fine construction materials.

Un – desirable gaseous pollutants will be generated mostly by the automobile traffic and construction machineries. Pollutants of primary concern include PM2.5 and PM10. However, suspended dust particles may be coarse and will be settled within a short distance of construction area. Therefore, impact will be temporary and restricted within the closed vicinity along the road only. Further, this would not lead to any tangible effect, as the expected traffic volume is low. Operation of Hot Mix Plants (HMP) and Asphalt Plants (AP) will cause emission of fumes and gases.

Impacts:

· Deterioration  of  air  quality  due  to  fugitive  dusts  emission  from  construction activities like excavation, backfilling and concreting, and hauling and dumping of earth materials and construction spoils, and vehicular movement along un – paved roads;

· Deterioration of air quality due to gaseous emissions from construction equipment and vehicular traffic;

· Deterioration of air quality due to emission from asphalt and hot mix plants;

· Emission of Carbon Monoxide (CO), Sulfur – Dioxide (SO2), and Nitrogen Oxides (NOX) etc. will be generated from the Hot Mix Plants (HMP).
Mitigation Measures:
a. Dust Control:
· Proper and prior planning and appropriate sequencing and scheduling of all major construction activities will be done, and timely availability of infrastructural supports needed for construction will be ensured to shorten the construction period vis a vis reduce pollution;

· Construction materials will be stored in covered go – downs or enclosed spaces to prevent the windblown fugitive emissions;

· Truck carrying soil, sand and stone will be duly covered to avoid spilling;

· Adequate dust suppression measures such as regular water sprinkling on un – paved haul roads and vulnerable areas of the construction sites from trucks or other suitable means will be undertaken to control fugitive dust during material handling and hauling activities particularly near habitation especially in the dry seasons.

Emission Control

· Use of Recycled Asphalt Cold Mix Technology: Most bituminous mixes are produced at a very high temperature (nearly 160°C), mainly because bitumen is very viscous at low temperatures and cannot coat the aggregates, unless heated to high temperatures. Technologies are available, which can facilitate the coating at low temperatures by increasing the surface area of bitumen or by reducing the surface tension at the aggregate bitumen interface with use of certain additives, thereby making the mixing possible at much lower temperature, saving energy and releasing less pollutants in the atmosphere. It is proposed to follow IRC: Guidelines on the subject;

· During construction period, all activities are to adhere to the contractual obligations and all clearances and approvals such as “Consent To Establish” (CTE) and “Consent To Operate” (CTO) shall be obtained from the Madhya Pradesh State Pollution Control Board under Air Act. All vehicles operating for the Contractor, Supervision Consultants and PIU shall obtain Pollution Under Control (PUC) Certificate.

· All required clearances are to be obtained from the Madhya Pradesh State Pollution Control Board and the Mining Department for establishing quarries, borrow areas and crushers. Contractor should submit copy of such clearances to EM – PIU and IE before start of activities;

· Asphalt and hot mix plants will be located at least 500 m away from inhabited areas and sensitive receptors such as school, hospital, temple etc. as well as 300 m from the road. A written agreement with the land owner clearly specifying the  terms  and  conditions  of  opening,  operation  and  closing  activities  of  the Contractor must be part of the management plan;

· Pollution control devices such as cyclone separators/ scrubbers shall be installed to control emissions from hot mix plants, crushing units and concrete batching plants. Height of the stacks shall be as per the statutory requirements;

· It will be ensured that all the construction equipment and vehicles are in good working condition, properly tuned and maintained to keep emissions within the permissible limits and engines turned off when not in use to reduce pollution at all circumstances/ conditions/ states.

Air Quality Monitoring: Apart from provision of the mitigation measures, air quality shall be monitored. The monitoring plan shall be functional in construction as well as in operation stages. The frequency, duration and responsibility will be as per the Environmental Monitoring Plan (EMoP). The maximum desirable limits as per the National Ambient Air Quality Standards (NAAQS) and the monitored values should correspond with the table. All deviated results shall be reported to Independent Engineer (EI), for remedial measures.

Operation Phase

Vehicular emission will be the principle source of pollution during operation stage. Quantitative assessment for predicted level of pollutants concentration has been done using ISC – AERMOD, a recommended model by USEPA for prediction of air quality from point, area and volume sources. AERMOD is a long range dispersion model based on Gaussian Dispersion Model (GDM), which incorporates the Pasquile – Gifford (P – G) Dispersion Parameters for estimating horizontal cross wind and vertical dispersion. In ISC – AERMOD Software, the line sources are characterized either are area source or volume sources. After drawing the road alignment of particular traffic segment and putting the information related to carriageway width, vertical dimension, source elevation, base elevation and release height, the model converts the road alignment to volume source. The model simulates the effect of emissions from continuous/ variable volume sources on neighborhood air quality. The model is an hour – by – hour steady state Gaussian Model (GM) which takes into account special features like Terrain Adjustments, Gradual Plume Rise (GPR), Buoyancy – induced dispersion, Complex terrain treatment etc.

Emission Rate: Composite Emission factors were calculated to assess the contribution of the vehicles in air emission based on the emission factors developed for Indian road conditions by The “Automotive Research Association of India (ARAI)”, Pune in its study for “Emission Factor Development for Indian Vehicles” as a part of Ambient Air Quality Monitoring and “Emission Source Apportionment Studies” (ESAS) under “Air Quality Monitoring Project” (AQMP) – “Indian Clean Air Program” (ICAP). “Composite Emission Factor” (CEF) represents the various vehicular emission pollutants for different types of Vehicles (viz.Two Wheelers, Three Wheelers, Cars, Commercial Vehicle, Buses etc.) are used in India as requirement of AERMOD – MODEL.

Meteorological Data: The primary factors affecting transport and dispersion of pollutants are wind and stability. The winds are caused by differences in pressure between areas of the atmosphere. Differences in pressure cause air to move from “High – Pressure Areas” (HPA) to “Low – Pressure Areas” (LPA). Wind speed can affect the pollutant concentration in a selected area. In general, the higher the wind speeds, the lower the pollutant concentration. The winds dilute pollutants and rapidly disperse them throughout the near areas. In the present case, meteorological data of winter season (December and January 2018) generated through primary survey has been used for prediction of the impacts.

Predicted “Ground Level Concentrations” (GLC): The prediction of maximum “Ground Level Concentrations” (GLC) on each traffic sections for CO, NOX and particulate matters have been carried out using ISC – AERMOD, software for the base year 2018, start year of operation 2020 and which is designed life ending year 2040. The predicted levels are plotted in isopleths and superimposed on a gridded topographical sheet within 10 Km radius of the volume source to simulate the dispersion of pollutants. The predicted concentration range is shown in colour scale on the right of each isopleths, which are presented in the Figures 34, 35 and 36.
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Figure 34: Isopleths/ Graphics of Dispersed Pollutants from Volume Source
[image: image48.png]°
S
s

A-AML
~@~HA-COPD-S02

283
2 2

TV PUB dOD-VH $S32X3 JO 'ON

2 29
g2 gn

Concentration Intervals- SO2




Figure 35: Graphical Representation of Air Pollutants from Volume Source.
[image: image49.png]Concentration of sulphur

dioxide in the air in parts per
million (ppm)

Tally marks

0.00-0.04
0.04-0.08
0.08-0.12
0.12-0.16
0.16-0.20
0.20-0.24

1]
4 1
4
I
il
I

Number of days

(frequency)

L I e N -

Total

30





Figure 36: Frequency of Sulfur Dioxide in Air
Prediction Results: Analyses of modeling results ascertain that the predicted level of concentrations for all parameters along the projected road in three homogeneous sections are within the prescribed range. However, the pollutant concentrations and its spread (dispersion) increase consistently with the increase in traffic volume. It can be observed from the isopleths that dispersion of gaseous pollutants have wide geo – graphical spread in comparison to the particulate matters, as it tends to settle down owing to gravitational forces. It may be inferred from the above isopleths that the predicted concentration of pollutants is expected to decrease in the year of operation (2020) due to construction of 4 – Lane Road. Thereafter, the concentration will gradually increase with the increase in the traffic flow.

Caline – 4 Model:  Caline – 4 has high applicability in Indian Scenario and is a recommended model by US – EPA for prediction of air quality from line sources like Highway Projects. Quantitative assessment for predicted level of pollutants concentration has been done using Caline – 4 Model, Version – 2011.

CALINE – 4 (Caltrans, 1989) is a Fourth – Generation Line Source Gaussian Plume Dispersion Model (GPDM) that predicts Carbonmonoxide (CO) impacts near roadways. Its purpose is to help planners protect public health from the adverse effects of excessive CO exposure. The Caltrans publication, Transportation Project – Level Carbon Monoxide – Protocol (CO – Protocol) recommends the use of CALINE – 4 when a proposed transportation project requires a more detailed analysis than initial screening analysis. The 2011 – Version of CALINE – 4 can also be used for prediction of NOX and PM10. Pollution Control Authorities/ Regulatory Agencies in India are using CALINE – 4 to predict the future air quality trends along highways/ roads from vehicular traffic for regulatory purposes.

CALINE – 4 Model employs a mixing zone concept to characterize pollutant dispersion in the proximity of roadways. The model employs source strength, meteorology, and site geometry and site characteristics as input parameters and predicts pollutant concentrations for receptors located within 150 meters either side of the roadways. The CALINE – 4 Model allows roadways to be broken into multiple links that can vary in traffic volume, emission rates, height, width, etc. CALINE – 4 is capable of specifying links at heights above grade (z = 0), links as bridges (allowing air to flow above and below the link) and links as parking lots (which should be defined by the user as having a height of zero). Also, unlike CAL – 3 QHCR, CALINE – 4 is capable of analyzing the dispersion of pollutants in wind speeds of less than 1 m/ sec. in CALINE – 4 the concentration at a point with co – ordinates (x, y, and z) is calculated based on the following Equation (2):
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	…Equation (2)


Where:

	C
	=
	Concentration of the Pollutant in Air [m/ L3];

	Q
	=
	Rate of Chemical Emission [m/ T];

	U
	=
	Wind Speed in X – Direction [L/ T];

	σy
	=
	Standard Deviation in y – Direction [L];

	σz
	=
	Standard Deviation in z – Direction [L];

	y
	=
	Distance along a Horizontal Axis Perpendicular to the Wind [L];

	z
	=
	Distance along a Vertical Axis;

	[L] H
	=
	Effective Stack Height [L];


Emission Rate, Meteorological Data and Homogeneous Traffic Sections (HTS) are same with that of ISC = AERMOD Model.

Receptors: The complete road alignment has been drawn with respect to UTM Co – ordinates. A set of link receptors were taken at various receptor locations within each section at a distance of 10 m, 30 m, 50 m, 100 m, 150 and 200 m both sides from edge of the carriageway to know the dispersion of pollutant from the road.

Predicted Ground Level Concentrations (PGLC): The prediction of “Maximum Ground Level Concentration” (MGLC) is as on each road side/ section have been found near about negligible in the region. And network has been carried out to study and analyze specific region, while completing projected road network. The prediction for CO was conducted for 8 – Hourly concentrations, whereas for NOX, SO2 and PM10, it was conducted for 24 – Hourly concentrations. Predicted concentrations on four Homogenous Sections of the Project for CO, NOX, SO2 and PM10 and their spread around the road sections have been worked out and found well below the standard.

Prediction Results: Analyses of modeling results ascertain that the predicted levels of concentrations for all parameters along the projected road in three Homogeneous Sections are within the prescribed range. However, the pollutant concentrations are estimated to increase after 2030 within 30 m from the road edge. The tree plantation and habitat improvement activities included in the project scope will help to check air pollution. Road signage at regular intervals to remind motorists to maintain their vehicles and minimize fuel consumption may be posted. Raising  awareness  amongst  drivers  on  good  driving  practices  to  reduce  fuel consumption and promote road safety may also be carried out. As part of the routine maintenance works good riding conditions of the road surface will be maintained to reduce dust and vehicular pollution.

Conclusions: In the existing scenario, due to lesser carriageway width, the average vehicle speed is low, which results in traffic congestions causing more exhaust gas emissions. In the post – project scenario, improved road conditions and congestion free traffic movement will reduce emissions. It is also expected that over the period, the fleet/ fuel type will improve significantly contributing in emission reduction processes in the projected study area/ region.

Mitigation Measures

· Vehicular emission will be controlled through enforcement of laws and public awareness. It will be ensured that all the vehicles have vehicular emission within the permissible limits;

· Truck parking lay – bays and bus lay – bays will be provided at required locations to facilitate smooth traffic flow vis a vis reduce air pollution;

· Regular monitoring of ambient air quality at specified representative locations will be conducted at fixed interval;

· Road side plantation along the road will act as sink of air pollutants. Pollution resistant species, which can grow in high pollutants concentrations and absorb pollutants will be planted as proposed under Green Belt Development Plan (GBDP);

· The designed road surface will generate lesser dust due to the paved shoulders in settlement areas;

· Improvement in road surface condition and traffic capacity will reduce the local congestion in the built up areas and provide a smooth traffic flow;

· The net air quality impacts during the operation phase would be reduced after widening and improvement of the project.
E. Noise Environment

Construction Phase

During the construction phase, noise will be generated due to movement of vehicles, and operation of light and heavy construction machineries including pneumatic tools (hot – mixer, dozer, tipper, loader, excavator, grader, scraper,  roller, concrete mixer, generator, pump, vibrator, crane, compressor etc.) that are known to emit sounds with moderate to high decibel value.

Noise generated from sources mentioned above will be intermittent and mostly during daytime. Moreover, villages/ settlements being mostly away from the road, no significant impact on local people is apprehended, as the noise will generally die down by the time it reaches them. However, the workers are likely to be exposed to high noise levels that may affect them.

Impacts: Increase in noise level due to construction activities like operation of construction equipment and vehicular traffic.

Operation of construction machinery will lead to rise in noise level to the range between 80 dB (A) to 95 dB (A). The magnitude of impact from noise will depend upon types of equipment to be used, construction methods and also on work scheduling. Typical noise level of various activities associated with highway projects is already presented.

General conclusion can be based on the types of construction work anticipated, the likely equipment required and their associated range of noise levels. The construction noise is generally intermittent and depends on the type of operations, location and function of the equipment and the equipment usage cycle, it attenuates quickly with increases in distance. The noise level generated from a source will decrease with distance as per the following Empirical Formula (Inverse Square Law) Equation (3).
	SPL2 = SPL1 – 20 Log 10 (r2/ r1)
	…Equation (3)


Where, SPL1 and SPL2 are the sound pressure levels at distance r1 and r2 respectively.

Noise standards for automobiles, domestic appliances and construction equipments have been notified in Schedule – V for Environment (Protection) Rules, 1986, as amended on 19th May, 1993. Considering the stationary construction equipment as a point source generating 90 dB (A) at a reference distance of 2 m, computed minimum distance required from the stationery source to meet the permissible noise limits during day time for different land use categories or patterns are as given below in the Tables 98 and 99 below.
Table 98: Frequency of Permissible Noise Limit in the Environment

	Category of Vehicle
	Noise Limit in dB (A)

	(a) Motorcycle, Scooters and Three Wheelers;
	80

	(b) Passenger Cars;
	82

	(c) Passenger or Commercial Vehicles up to 4 – MT;
	85

	(d) Passenger or Commercial Vehicles above 4 – MT and up to 12 – MT;
	89

	(e) Passenger or Commercial Vehicles Exceeding 12 – MT.
	91


Table 99: Category of Domestic Appliances/ Construction Equipments in the Environment

	Category of Domestic Appliances/ Construction Equipments
	Noise Limit in
dB (A)

	(a) Window Air Conditioners of 1.0 Tone to 1.5 Tone;
	68

	(b) Air Coolers;
	60

	(c) Refrigerators;
	46

	(d) Diesel Generator for Domestic Purposes;
	85 – 90

	(e) Compactors (Rollers), Front Loaders, Concrete Mixers, Cranes (Movable), Vibrators and Saws;
	75


The permissible levels for noise exposure for work zone area have been prescribed under the Model Rules of the Factories Act, 1948, as given in the Tables 100 and 101 below.
Table 100: Peak Sound Pressure Level (PSPL) in the Environment

	Peak Sound Pressure Level in dB (A)
	Permitted Number of Impulses or Impact/ Day

	140
	100

	135
	315

	130
	1,000

	125
	3,160

	120
	10,000


Notes:

1. No exposure in excess of 140 – dB (A) Peak Sound Pressure Level (PSPL) is permitted;

2. For any Peak Sound Pressure Level (PSPL) falling in between any figure and the next higher or lower figure as indicated in Column – 1, the permitted number of impulses or impacts per day is to be determined by extrapolation on a proportionate basis.

Table 101: Total Time Exposure of Peak Sound Pressure Level in the Environment

	Total Time of Exposure (Continuous or a Number of Short Term Exposures) per Day, in Hour
	Sound Pressure Level (SPL) in dB (A)

	8
	90

	6
	92

	4
	95

	3
	97

	2
	100

	1 – 1/ 2
	102

	1
	105

	1/ 2
	107

	1/ 4
	110

	1/ 8
	115


Notes:

1. No exposure in excess of 115 – dB (A) is to be permitted;

2. For any period of exposure falling in between any figure and the next higher or lower figure as indicated in Column – 1, the permissible Sound Pressure Level (SPL) is to be determined by extrapolation on a proportionate basis.

From the above table it may be noted that residence within 113 m from the road will be exposed to a noise higher than the permissible limit. The impacts will be significant on construction workers, working close to the machinery.
Mitigation Measures:

· Construction camp and temporary labour sheds will be located away from the immediate vicinity of the construction sites and major road traffic;

· Protective gears such as ear plugs or ear muffs will be provided to construction personnel exposed to high noise levels as preventive measure;

· Low noise construction equipment will be used;

· It will be ensured that all the construction equipment and vehicles used are in good working condition, properly lubricated and maintained to keep noise within the permissible limits and engines turned off when not in use to reduce noise;

· Stationary construction equipment will be placed 113 m away from inhabited areas;

· Stationary construction equipment will be placed 200 m away from the silence zones i.e., educational institutions, medical amenities and religious places;

· Construction activities carried out near residential area will be scheduled to the daytime only so that minimum disturbances are caused to people;

· “Silence Zones” will be demarcated and road signs prohibiting the use of Horns (No Honk Zone) will be displayed at residential areas, sensitive locations and silence zones;

· Noise barrier will be constructed in all educational institutions to minimize the impact of traffic noise.

Noise Monitoring: The effectiveness of mitigation measures and further improvement in designs to reduce the noise level due to construction and operation activity shall be monitored. The frequency, duration and monitoring plan shall be functional in construction as well as in operation stages as per the Environmental Monitoring Plan (EMP). Ambient Air Quality Standards (AAQS) with respect of Noise are given and the monitored values should correspond with the table. All deviated results shall be reported to IE, for remedial measures.

2.
Operation Phase
The  significance  of  operational  noise  impacts  commensurate  with  the  number  of sensitive structures and sensitive areas that exist along the project roads. As stated in Chapter – IV, the project road is mainly passes through agricultural land (67.9%) followed by residential and commercial area (24.9%) and only residential area (7.3%). After removal and shifting of the directly impacted sensitive structures, the sensitive structures that will be remaining on either side of the road, which will be exposed to noise generated by future traffic plying on the improved road.

Source of Noise: During the operational phase, movement of traffic, traffic congestion, pedestrian interferences and increase in use of horns will be the prime source of noise. The noise levels at nearby schools, religious place may cause nuisance and irritation in the surrounding environment.

Vehicle Noise and Road Surface Influence on Tire/ Road Noise*: There are many sources of noise when a vehicle travels down a roadway. Vehicle manufactures have made efforts to reduce tire/ road noise and drive train noise. If a vehicle is in a good operating condition and has a reasonably good exhaust system, then the effect that power and drive train noise has on the overall noise level will be negligible at moderate to high speeds. There is a “Cross – over Speed” where tire/ road noise begins to dominate the overall noise level of a vehicle. This speed lies in the range of 30 Km/ Hr  – 50 Km/ Hr for automobiles and 40 Km/ Hr – 70 Km/ Hr for trucks [Sandberg; 1992]. It has been found that the noise level increases with the increase in the speed (Figure 37).

There are several pavement parameters, which affect the amount that the road surface contributes to the generation of tire/ road noise. These parameters include the texture, age, thickness, and binder material of the pavement. The overall texture of the pavement has a significant impact on tire/ road noise levels. Studies performed by the Washington State Department of Transportation (WSDT) to evaluate how tire/ road noise changes with pavement age. These studies have shown that asphalt pavements start out quieter than cement concrete pavements, but the asphalt pavements exhibit an increase in noise levels over time [Chalupnik and Anderson; 1992]. Another reason for the increase in noise levels is due to an increase in stiffness from traffic loading. Finally, as the asphalt surface wears over time, the coarse aggregate becomes exposed, which causes an increase in noise level in the specific region/ area/ place/ zone.

*

U.S. Department of Transportation, Federal Highway Administration (FHA);
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Figure 37: Comparison of Noise Level Separated by Component [Donovan; 2007]
Prediction of Impacts: Long – term noise level increase was assessed with respect to the sensitive receptors for the years 2015, 2020 and 2040 using the 7 – CRTN – Model. Noise barrier has been proposed in 16 educational institutions. List of sensitive receptors where noise barrier has been worked out and found less than the desirable. The 7 – CRTN Model predicts noise in terms of the L index, for the 18 – Hours between 06: 00 and 24: 00. The Equation (4) is as given below:

	LAeq, 1h = 0.94 × LA10, 1h. 0.77 dB was used to convert L10 to LAeq
	…Equation (4)


(Abbot, P. G. and Nelson, P. M. Converting the UK Traffic Noise Index LA10, 18 H to EU Noise Indices for Noise Mapping, Project Report PR/ SE/ 451/ 02).
Input Parameters: Total vehicle flow for the projected period is obtained from the traffic projections. Minimum design speed of 80 Km/ Hr is considered for operation phase. Apart from that, year – wise %age of heavy vehicle, gradient, road surface, absorbent ground cover, distance from edge of the carriageway and source/ receiver height difference are at the other input parameters.

Output: To reduce traffic induced noise, noise barrier in the form of solid boundary wall is proposed. Height and length of the noise barrier and estimated reduction in noise level after construction of the noise barrier and results of 7 – CRTN Model is graphically presented (Figure 37) and Noise Contours near the sensitive receptors is for 5 sensitive receptors for the years 2015, 2020 and 2040 respectively. 

Height of noise barrier has been proposed 3 m. It has been observed that, in the year 2030, the value of noise at the receptor will increase substantially from the base year (2015). However, to maintain the noise level at the receptors, the barrier height should be increased by 0.5 m in the year 2030 (Height 3.5 m) and further 0.5 m in 2040 (Height 4.0 m). It is recommended that the foundation of the noise barrier should be made in such a way that it can bear the load of incremental heights in future, if required.

Noise Barrier

To reduce traffic induced noise, noise barrier in the form of solid boundary wall is proposed for sensitive receptors. The noise barrier wall shall be constructed by excavation of foundation, lying of brick masonry wall, plastering and painting. It is also proposed to plant shade and flowering trees within the boundary of the sensitive receptors, between the building line and the compound wall (Figure 38). Creepers may be planted in consultation with the local forest officials to give an aesthetic look. 
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Figure 38: Noise Barrier by Lying of Brick Masonry Wall, Plastering, Painting with Plant Shade and Flowering Trees

Various Noise Barrier Materials: Noise barriers are a necessary structure along the highway to protect the sensitive receptors from excessive road noise. There are many different materials from which noise barriers can be constructed such as brick, concrete, plastic, wood, mixed type (existing wall, top up with dense fiber/ polyethylene wall) high density fiber/ polyethylene etc. Each of the materials used to construct noise barrier has advantages and disadvantages both acoustically and aesthetically. Several studies have been conducted to identify the noise barrier material that produced the greatest noise reduction. It can be concluded from literature review that:

· Absorptive wall materials absorbed more sound energy than a standard reflective material;

· Concrete noise abatement walls yields a mean insertion loss of 18.54 dB, which is maximum in comparison to the other materials such as Fiberglass (17.35 dB), Wood (13.60 dB) Acoustic Fabric Fence materials (11.62 dB), Earthen Berms (12.93 dB) etc.

However, keeping in view the policy of MPRDC and cost effectiveness, brick has been proposed as a material for construction of noise barrier. In MPRDC – VIII, brick wall has been constructed as noise barrier and effectiveness of the barrier is discussed in the study and projected areas. In the year 2035, the noise level at the receptor will increase more than 4 dB (A) from the base year 2015. Therefore, to maintain the noise level at the receptors, construction of concrete wall may be considered in the year 2035.

Mitigation Measures

· Vehicular noise and use of horns will be controlled through enforcement of laws and public awareness. It will be ensured that all the vehicles are using proper horn as per norms to keep noise within the permissible limits;

· Silence zones will be demarcated and road signs prohibiting the use of horns will be displayed at residential areas, sensitive locations and silence zones;

· Regular monitoring of noise level at specified representative locations will be conducted at fixed interval;

· Roadside plantation with suitable species near sensitive receptors and inhabited areas will result in partial noise attenuation;

· Maintenance of noise barrier.

Noise Barrier Installation under MPRDC Projects

As part of the road up – gradation/ improvements, MPRDC will construct noise barriers at selected sensitive receptor locations like schools, colleges, hospitals, temples among others at various chainage along roads under EPC – Packages.

A study will be conducted by MPRDC to assess the effectiveness of such constructed noise barriers and accordingly selected sensitive receptor locations, which are either on almost road side or very close to road and have maximum exposure to traffic of the road for most hours of the day, were selected among various chainages.

F. Flora

Construction Phase Impacts:

· Loss of flora due to felling of trees along the ROW;

· No threatened species of flora is falling in the ROW of the project road;

· Deposition of fugitive dust on pubescent leaves of nearby vegetation may lead to temporary reduction of photosynthesis. Such impacts will, however, be confined mostly to the initial periods of the construction phase and in the immediate vicinity of the construction area;

· In the long term, compensatory afforestation and Green Belt Development (GBD) will enhance environment of the project area.

Felling of Roadside Trees: Efforts were made to minimize the number of trees to be felled and considering the need to minimize, concentric widening of existing carriageway (2 – Lane carriageway with paved shoulder), which is adopted for majority of the section. Approximately 77 Number of Trees is counted required to be felled for the improvement of the road. However, this number may reduce and actual number of trees to be felled can be determined only after the completion of joint inspection with the Forest Department (FD). Trees species abutting the project road mainly comprise of Ficus Benghalensis (Banyan), Ficus Religiosa (Peepal), Azadirachta Indica (Neem), Pongammia Pinnata (Karanj), Syzigium Cumini (Jamun), Eucalyptus Teriticornis (Eucalyptus), Tamarindus Iindica (Tamarind) etc. Girth – Size wise distribution of trees to be felled along both side of the road is worked out.

Mitigation Measures

· Avoid cutting the giant trees to the extent possible;

· It shall be ensured that trees located outside ROW shall not be felled;

· The trees required to be felled shall be identified, marked and verified by Forest Department (FD). Felling of trees shall be done only after obtaining Tree Felling Permission (TFP) from competent authority. No threatened species of flora is reported in the ROW. The trees planted along the roads are common in distribution and found throughout the region;

· Roadside Plantations: To mitigate the adverse impact due to the felling of the roadside trees plantations shall be done. One row of tree shall be planted on both sides of the project road outside drain line where space is available. In urban sections, 15 m to 20 m ROW has been proposed to minimize social impact, where no space is available for plantation.
· Total length of the project road is 17.850 Km and effective length available for plantation will be worked out by PIU – MPRDC has an arrangement with the Forest Department to plant the trees. In MPRDC per Km 200 Trees (10 m interval on either side) will be planted and the same system will be followed in MPRDC. 

The Madhya Pradesh Preservation of Trees Act, 1976 shall be abided. Trees in non – forest/ agriculture land shall be felled only after obtaining permission from competent authority.

* I – Insects, B – Birds, M – Mammals;
· The plantation shall be maintained for 5 years. Dead saplings shall be replaced to maintain the survival percentage of 90%;

· Horticultural trees such as Mango, Custard Apple, Papaya, Pomegranate etc. may be distributed to farmers in affected villages freely as part of Corporate Social Responsibility (CSR) to compensate the loss of horticultural trees in the area;

· To enhance the visual and landscape near water bodies, plantation is suggested. Species such Terminalia Arjuna, Syzigium Cumini etc. and flowering plants such as Champa, Jasmine, Rose etc. can be planted;

· Oil seed species/ Bio – Fuel trees species such as Pongamia Pinnata, Azadirachta Indica, Simarouba Glauca, Madhuca Indica/ Latifolia, Calophyllum Inophyllum also suggested for Plantation;

· Native indigenous trees species shall be used as far as practicable, strictly avoiding any exotic (but popular) species like Eucalyptus sp. that can have far – reaching adverse effects on the ecology and water regime of the area. Soil erosion shall be checked by adopting bio – engineeering measures;

· Construction camps shall be located away from Forest Areas and movement of labours shall be monitored by Independent Engineer and Contractor (IE/ C);

· LPG/ Kerosene shall be provided by the Contractor for cooking;

· The impact on flora will be concentrated within the ROW of the road and cutting of trees or clearing of vegetation outside ROW shall be strictly prohibited.

Operation Phase

Impacts: Illegal felling of road side plantation.
Mitigation Measures:
· Plantation along the ROW will be maintained properly;

· Plantation along the ROW will be protected from illegal felling.
G. Fauna

Construction Phase

Impacts:

· Wildlife can survive if the landscapes they live in remain intact. The clearing of land and felling of trees will directly cause loss of habitat to avifauna and wildlife dwelling in the area;

· There are no National Parks or Wildlife Sanctuaries within 10 Km radius of the proposed road. There will be no direct impact on Protected Areas or Wildlife Habitat due to the project;

· The proposed project does not involve diversion of forest land;

· The domestic fauna in the area will also face problem in movement due to construction activity.

Mitigation Measures
· The Contractor shall ensure that all the people at construction site abide by the law prohibiting hunting of wildlife. Poaching will be strictly banned and any incidence of poaching of wildlife by workforce shall be reported to the Forest/ Wildlife Department (F/ WD);

· All staff/ workers will be instructed not to chase or disturb, if any wildlife seen near the projected area. The incidence of sighting wildlife near project site should be reported to Forest Department (FD);

· Noise will be kept under control by regular maintenance of equipment and vehicles. Noisy activity shall be prohibited during night time;

· Trees located outside ROW will not be felled;

· Implementing sediment and erosion controls during construction will minimize adverse impacts of water bodies. Construction activity will be avoided near water bodies during rainy season;

· Existing and proposed culverts and minor bridges along the project stretch will facilitate the movement/ crossing of wildlife in the area;

· Plantation of fruit bearing species will support the future demand of the fauna dwelling in the projected area. It will provide additional habitats to avifauna dwelling in the area;

· Impact on availability of fodder due to loss of trees and agricultural area shall be negligible on domestic fauna;

· Overall the impact will be insignificant on fauna of the project area.

Operation Phase

Impacts:

· Effect on aquatic fauna in case of accidental oil spill and toxic chemical release find its way into the water bodies;

· Illegal felling of road side plantation etc.

Mitigation Measures:

· Contingent actions will be taken for speedy cleaning up of oil spills, fuel and toxic chemicals in the event of accidents;

· Plantation along the ROW will be protected from illegal felling.

H. Protected Area

The projected road Bhaukhedi – Dhamanda – Amlaha does not pass through any Wildlife Sanctuary/ National Park/ Bio – Sphere Reserve. No protected area is located within 10 Km radius of the project area. Hence, there will be no impact on protected area.
I. Reserved Forest

The proposed project does not pass through forest land. Hence, there will be no impact on forest.

J. Induced and Cumulative Impact

According to the ADB Environment Safeguards Sourcebook Cumulative Impact is described as: “The combination of multiple impacts from existing projects, the proposed project and anticipated future projects that may result in significant adverse and/ or beneficial impacts that cannot be expected in the case of a stand – alone project.” The Sourcebook also Describes Induced Impacts as: “Adverse and/ or beneficial impacts on areas and communities from un – intended, but predictable developments caused by a project, which may occur @ later or @ a different location.”

Economic activities supporting transport like fuel stations, automotive repair shops, lodging, and restaurants are expected to increase with increase of traffic and induce development in the project area. Increase in agro – industrial activities are also expected to take advantage of improved access to urban centers, where there are higher demand and better prices for agricultural products. The project area has good infrastructure for industrialization. Hence the project will accelerate industrial activities and induce development significantly. 

K. Climate Change Impacts and Risks

Further the increased industrial activities will significantly reduce migration. The improved road will provide better connectivity and result in (i) Reduction in travel time (ii) Better mode and frequency of transport (iii) Access to quality health care facilities, educational and other infrastructural facilities (iv) Enhanced tourism activities in the area and state, which in many terms will boost the local economy (v) Better investment climate for industries creating more employment opportunities to local people.

In terms of environment safeguard issues the improved road surface is expected to result in less dust and noise due to traffic plying on the damaged roads. However, the increased traffic due to the improved road will generate more air pollution due to vehicle exhaust and noise. The smoother road conditions will also result in increase of traffic speeds, hence creating more risks for accidents amongst traffic users as well as the local communities in the projected area. Improvement in local economic conditions can also result in un – organized and illegal establishment of settlements and businesses along the roads creating new problems of waste and pollution. To address these potential problems relevant local authorities will have to monitor developments and strictly enforce rules.

For addressing the impacts of air pollution and noise, regular maintenance of the road surface, maintenance and monitoring of newly planted trees, noise barriers have been included in the EMP for implementation during operation stage. For addressing safety related impacts, regular maintenance of the road furniture including safety related furniture, has been included in the EMP for implementation during operation stage. Relevant local authorities will need to monitor developments locally and strict enforce rules on location for establishment of new business and houses along the improved road. Information on other development projects in and around the project area was not available. Hence, it is difficult to assess cumulative impacts from other projects, which may get implemented in the projected area/ state/ region.

L. Social Impacts

Educational, Medical and Religious Properties

Impacts: Road side amenities, religious and cultural properties generally include:

· Educational Institutions (Schools and Colleges);

· Medical Amenities (Hospitals and Health Centers);

· Religious Properties (Temples, Mosques, Church etc.)
In few cases the impacts will be total (e.g., the main structure has to be demolished), and in few cases the impacts will be partial (e.g., only boundary wall and/ or part of the structure has to be demolished) depending on the distance of the structure from the road.  

Mitigation Measures:

· Fully affected structures will be relocated;

· Affected utilities like electrical transmission lines, telephone lines, water pipelines, petrol pumps etc. will be   suitably shifted by the concerned departments.

M. Steps for Minimizing Adverse Impacts

Social impacts were minimized to the extent possible. The following steps were followed to minimize social impacts and in particular impacts on very congested areas and sensitive structures (i.e., clusters, community and religious structures). The social team working in the field weighed up the alternative alignment options proposed by the Survey and Engineering Team (SET) and this field information were shared and discussed with engineering design team, to avoid or minimize adverse impact on large number of households. Moreover, local level consultations regarding the impact of widening of the road and in particular its impacts on sensitive sites were conducted and alternative suggestions offered by road residents were considered. In response, the engineering team considered various options.

These minimization efforts resulted in:

· Potential displacement avoided by modifying the alignment;

· Fixing the speed in the built up areas including schools and hospitals as per local needs and problems of the people;

· Deciding the rural and settlement location road cross – sections based on field surveys and likely impact on the people; and

· Evolving Community (EC) consensus on shifting the existing community properties and religious structures.

N. Rehabilitation and Resettlement

The resettlement cost estimate for the compensation for structure at replacement cost without depreciation, compensation for livelihood loss, resettlement assistances and cost of implementation. The total resettlement cost for the project is in INR: ₹ 00.000 Crores. The Environmental Authority (EA) will provide the necessary funds for compensation for land and structures and Rehabilitation and Resettlement (R and R) assistance. The EA will ensure timely availability of funds for smooth implementation of the project.There is no Rehabilitation and Resettlement on the projected road.
O. Employment and Trading Opportunities

It is estimated that a substantial construction personnel including skilled, semi – skilled and un – skilled labourers employed by various contractors will work at site during the peak period of construction phase. Since most of sizeable labour force will be drawn from neighborhood, no change in demographic profile is anticipated. Only for a few skilled personnel, brought to site from outside the locality, proper housing/ accommodation would be provided in the construction camps. Due to employment opportunities, some competition for workers during construction phase is therefore anticipated.

The construction materials like stone chips and sand will be procured locally from identified quarry sites. The other important materials like cement, steel will be procured through various local sources. Thus there is a possibility of generation of local trading opportunities, though temporary and provisional.

P. Migration

Mitigation Measures:

· Most of the un – skilled construction labourers will be recruited from the local areas to create some employment opportunities and sense of well – being among local people. This will also reduce social tension of migration;

· Some of the construction materials like stone chips and sand will be procured locally. Thus there is a possibility of generation of local trading opportunities, though temporary/ provisional.
From the view point of employment of migrant skilled workers the project is small. Therefore no social tension is expected due to very small number of migrant skilled workers. As the construction phase has a very short time span in comparison to the operation phase, it would not have any long – term effect. Moreover the different groups of people engaged in different construction activities will leave the place after specified time span.

Q.  Construction Camp

Impacts:

· Influx of construction work – force and supplier, who are likely to construct temporary tents in the vicinity;

· Likely sanitation and health hazards and other impacts on the surrounding environment due to inflow of construction labourers;

· Generation of solid and liquid waste from construction camp.

Mitigation Measures:

· Temporary construction camps at designated and demarcated sites with adequate sanitation, drinking water supply and primary health facilities;

· Proper accommodation will be provided in the locality for the migrant construction engineers and officers;

· Most of the construction works is labour intensive. As most of the job will be done by contractors, it will be ensured that the contractor’s workers are provided with adequate amenities, health and sanitation facilities in the camp by the contractor. Such facilities shall include potable water supply, sanitary facilities, solid waste collection and disposal system, primary health facilities, day care facilities and temporary electrification (if possible); 

· It will be ensured through contract agreement that the construction workers are provided fuel for cooking to avoid cutting of trees for fuel wood from the adjoining areas;

· Domestic as well as the sanitary wastes from construction camp will be cleared regularly.

Waste Management

· The Contractor should provide separate garbage bins in the camps for bio – degradable, non – biodegradable  waste and ensure that these are regularly emptied and disposed – off in safe and scientific manner;

· The disposal of kitchen waste and other bio – degradable matter will be disposed in approved landfills through arrangement with local civic bodies;

· Non – Biodegradable waste like discarded plastic bags, paper and paper products, bottles, packaging material, gunny bags, metal containers, strips and scraps of metal etc. and other such materials will be sold/ given out for recycling or disposed in approved landfills through arrangement with local civic bodies;

· No incineration or burning of wastes should be carried out;

· Effluent Treatment System (ETS) like septic tank with soak pits provided for toilets should be sited, designed, built and operated in such a way that no health hazard occurs and no pollution to the air, ground or adjacent watercourses takes place;

· Soak pits must be provided to collect waste water from bathrooms and kitchens;

· Septic tank must be provided for toilets and the sludge should be cleared by municipal exhausters.

R. Occupational Health and Safety

Impacts: Health and safety related problems to construction workers due to inadequate health and safety measures.

Mitigation Measures:

· Adequate safety measures complying with the occupational safety manuals will be adopted by the contractor to prevent accidents/ hazards to the construction workers;

· A road safety, traffic management  and  accident  management plan is to be prepared by the Contractor prior to the start of the construction activity;

· Periodic health check – up of construction workers will be done by the contractor;

· Personal protective equipment will be provided to the construction workers.
S.  Road Safety

About 63.9% participants opined that the project road at the present condition is accident prone and requested for its improvement. Further, about 39% of the participants feared that construction period may lead to further increase of accidents and adequate safety measures must be enforced.

Around 83% of the respondents wanted pedestrian crossings at important junctions and popular movement locations like schools, hospitals and temples etc. while 90% of them felt speed breakers are required at these locations to avoid accidents. The respondents shared their concern that the present road signage is insufficient and the proposed improvement proposal should provide proper road signage (86%). Many of the participants viewed that the dumped municipal waste and construction debris on the road shoulders @ a few locations are also a threat to the road safety, especially during the night time.

About 78% respondents viewed regular police patrol can also curb the accident rate while another 83% were of the opinion that speed cameras should be installed at important junctions and considered it as the most effective tool to nab the offenders responsible for over speeding causing fatal accidents. About 75% of the respondents opined that regular road safety education camps and Driver Awareness Programs (DAP) can also bring down accident rates Overall; the respondents were unanimous over the requirement of road safety features and demanded for its implementation at the earliest.

T. Positive and Beneficial Impacts

Construction 

Phase Impacts: Increase on incidence of road accidents due to disruptions caused in existing traffic movements.

Mitigation Measures:

· Proper traffic diversion and management will be ensured during construction at the intersections and construction areas. Proper warning signs will be displayed at the construction sites;

· Reduction of speed through construction zones/ regions/ areas.

Operation 

Phase Impacts:

· Impacts on human health due to accidents;

· Damage of road due to wear and tear.
Mitigation Measures:

· Bus shelters shall be provided along the projected road conforming to design standards;

· Semi – rigid type/ rigid type/ flexible type safety barriers shall be provided on the high Embankment Section (where the height of embankment is more than 3.0 m) and along the horizontal curve having radius up to 450 m for complete length including transition and 20 m further before and after;

· Rigid Type such as Concrete Crash Barriers (CCB) shall be provided on the bridges, isolated structures and its approaches;

· Three types of Road Signs (RS) shall generally be provided (such as Mandatory/ Regulatory, Cautionary/ Warnings, and Informatory Signs);

· Locations of signs shall conform to IRC: 67 – 2012 and Section – 800 of MORT and H specifications;

· Periodical inspection of the road will be conducted to detect anomalies in pavement;

· Disposal of solid waste/ municipal waste along the side of the road should be avoided. The accumulated wastes should be disposed at approved landfill sites. Where such sites are not available within reasonable lead distance, MPRDC should encourage the local Municipal/ Panchayat authorities to identify and develop new landfill sites away from the project for disposal of solid wastes;

· The ambulance services to transport serious cases to the district hospital will be introduced and maintained so that serious accident cases can be transported immediately to the nearest district hospital.

Construction

Phase
· Employment opportunities due to recruitment of local labourers;

· Trading opportunities due to procurement of some construction materials locally;

· Clean up operations, landscaping and plantations.
Operation 

Phase

· Increase in road traffic and transportation activities due to faster accessibility;

· Time saving due to faster movement of traffic playing on the road;

· Fuel saving due to faster movement of traffic;

· Reduction of air pollution;

· Reduction of number of accidents;

· Reduction of vehicle operating cost;

· Better facilities to road users e.g., bus lay – bays, truck lay – bays etc.

VIII. PUBLIC CONSULTATION

A.
Approach of Public Consultation Meeting

Well planned Public Consultation Meeting (PCM) can lead to reduced financial risks of time and cost over – run, legal disputes, and negative publicity, direct cost savings, increased market share through good public image, and enhanced social benefits to the affected local communities. Public Consultation Meeting (PCM) provides an opportunity for the general public, private and community bodies to know the environmental and social impacts as a result of project implementation. Thus, the meeting is held open to all general public, who are concerned with the project during the initial stage. Major purpose of the public consultation of environmental issues in the Initial Environmental Examination (IEE) study is to appraise the stakeholders on potential environmental impacts and collect their feedback so that adequate safeguards parameters can be considered during the planning phases.

B.
Methodology

Arrangement: Major settlements located close to projected roads were selected for conducting public consultation. Venue for the meeting was fixed at local schools in agreement with the school administration. Affected communities and potential stakeholders such as local residents, Panchayat members, school teachers etc. were invited to attend the meeting. Effort was made to make the gathering representative of the local population directly or indirectly affected by the potential impacts. During the meetings, no person is prevented from entering and/ or leaving the PCM as he/ she shall so desire.

Discussions, Questions and Answers: In the meeting, the participants were explained the proposed improvement proposal and potential environmental impacts due to the project. Thereafter, a session for question and answer was kept to facilitate interaction with the stakeholders, exchange of information, and direct communication and collect their opinion on the environmental issues.

Collection of Feedback: A feedback questionnaire in local language has been prepared and distributed among the participants at the end of the meetings. Participants were encouraged to provide their opinion through the feedback questionnaire, however it was kept voluntary. Some of the participants could not fill the form as they could not read or write. The issues broadly covered in questionnaire included the following topics:
1) Disturbance due to present traffic scenario with respect to environmental pollution and road safety;
2) Anticipation of disturbance due to the improvement proposal with respect to environmental pollution and road safety;
3) Expectation on road safety measures in the improvement proposal;
4) Accidents and conflicts involving wildlife, if any;
5) Preference of Avenue Trees (AT), if any.
Record of the Meeting: General information of the participants such as Name, Gender, and Name of the Village the participant belongs to along with their signature was recorded during the Public Consultation Meetings (PCM) and is attached in the report as Table 101 and Figure 39. Registration was kept voluntary and with exception of few isolated cases, almost all of the participants registered themselves.

C. Meeting Schedules and Venue

The public consultation meeting schedule for the project road is provided in the Table 102 and Figure 39.
Table 102: Public Consultation Meeting Schedule

	Sr. No.
	Date
	Venue/ Place/ Area

	1.
	29.08.2018
	Narsingkheda

	2.
	29.08.2018
	Amlaha


	

	

	

	


Figure 39: Photographs of Public Consultation
D. Analysis of Collected Feedback

Stakeholders and Women Participants

A large number of stakeholders participated in 2 public consultation meetings. Meeting at Government Primary School, Narsinnngkheda and house in Amlaha Village had the highest number of participants including women participants. The percentages of women participation are varied in between 40% to 50% in these public meetings. Providing written opinion on environmental issues was kept voluntary in the Public Consultation Meetings (PCM). Responses of the participants, who volunteered to provide written feedback, have been analyzed in subsequent sections and distributions of respondents in various Public Consolation Meeting Survey (PCMS) are summarized. Overall, 77% of women and 65% of men responded with written response.
Perception on Noise Pollution Issues

About 99% respondents felt that traffic induced noise pollution could be disturbing. This may be attributed to the fact that the road at present has very high traffic. About 69% respondents scaled present traffic noise as highly disturbing while another 14% viewed it as moderately disturbing. It may be interesting to note 51% of the respondents expected the traffic volume to further increase after project implementation, but about 43% of them expected reduction in noise level due to smoother vehicular flow due to improved road conditions. However, 54% respondents anticipated increased noise level to be high or moderate after project implementation due to increased traffic flow. The respondents, at large expected honking noise to be less after the project implementation. About 82% respondents opined the honking noise a menace at the present conditions, but only 42% of them apprehended high or moderate level of honking noise in post project scenario. 

Perception on Air Pollution Issues

About 97% of the respondents felt that traffic induced air pollution could be disturbing. Further, about 67% respondents scaled present air pollution due to vehicular emission are either highly or moderately disturbing while about 79% respondents viewed menace due to dust pollution is high or moderate.

Only 5.6% respondents said air pollution may have contribution from sources other than vehicular pollution and could not name them. Many respondents said the gases from the open drains, dumping of municipal waste on road shoulder and especially burning of wastes on the road edges contribute significantly, moderate to high level of air pollution.

It is noteworthy that only about 19% of the respondents expected improved air quality after project implementation due to better road conditions while about 3% of them could not anticipate any change in air quality in future with respect to the present condition. However, majority (73%) of the respondents anticipated air quality to deteriorate due to increased traffic flow in post project scenario. The perception about dust pollution due to traffic movement in post project scenario was upbeat by 15% in comparison to the existing conditions due to improved road conditions.  

E. Outcome of the Public Consultation Meeting (PCM)

The following are the major points of concern of the participants of Public Consultation Meeting (PCM):

· Stakeholders are concerned about the existing traffic noise and anticipate that increase of traffic flow may lead to increased noise level after project implementation;

· Majority of the stakeholder are concerned with the existing air emission by the present traffic, but their opinion in post project scenario is fragmented to a considerable extent;

· Majority of the stakeholders are agreed that the road is accident prone and needs immediate improvement;

· Pedestrian crossing, proper road signage and speed control measures are the most sought after road safety measures by the stakeholders;

· Stakeholders considered dumping of waste and debris on the edge of the carriageway as a safety threat and requested the project authorities to take measures against such offenders;

· Stakeholders considered burning of waste at the edge of the road is adding up with the vehicular emission only to worsen the air quality;

· Accident involving wildlife and man – animal conflicts are reported to be absent, and incidents of crop damage by wild animals are reported by very few respondents;

· School authorities and citizens at large number are in favour of introducing speed restriction near the schools;

· Boundary wall acting as noise barriers along the school premises are welcomed by all of the participants. The stakeholders felt construction of boundary will also provide the security to the students and should be implemented before the start of construction activity to safeguard the students from construction noise;

· Participants requested for trees with large crown areas such as Banyan (Ficus Sp.) and other fruit bearing trees, especially Neem and Tamarind should selected for Avenue Plantation (AP);
· Participants’ at large scale/ masses are requested for up-gradation of existing bus shelters and installation of water tank near bus shelters. The maintenance of these assets should be vested with the project implementing authorities as Panchayats often does not have enough resources all the times for its up – keep – ment.

F. Consultation in Religious Places (RP)

To assess the requirement of noise barrier in the Religious Places (RP) along the projected road, consultations with stakeholders were carried out. Local devotees, temple owner or trustees and devotees visiting the temples were informed about the impending development.

SCHEDULE – V
ENVIRONMENTAL MANAGEMENT PLAN
IX.  ENVIRONMENTAL MANAGEMENT PLAN

A. Introduction

Environmental Management Plan (EMP) is the key to ensure as a safe; neat; green and clean environment. The desired results from the environmental mitigation measures proposed in the project may not be obtained without a management plan to assure its proper implementation and function. The EMP envisages the plans for the proper implementation of management measures to reduce the adverse impacts arising out of the project activities.

AX. Stage Wise Environmental Management Measures

The EMP includes a list of all project – related activities at different stages of project (design and pre –construction stage, construction stage and operation and maintenance stage), remedial measures, reference to laws/ guidelines, monitoring indicators and performance target and a clear reporting schedule. The EMP sets a time frame to all proposed mitigation and monitoring actions with specific responsibility assigned to the proponents, the contractors and the regulatory agencies to implement the project and follow – up actions defined. Stage wise management measures are tabulated in the Tables 103 and 104 as given below:

This EMP and EMoP are Applicable to one Sub – Project Road: (Bhaukhedi – Dhamanda – Amlaha Road) EXISTING MDR as shown in the below Tables 103 and 104:

Table 103: Stage Wise Environmental Management Plan (EMP)

	Environmental Issues/ Components
	Remedial Measure Statements
	Reference to Laws/ Guidelines
	Locations/ Areas
	Monitoring Indicators
	Monitoring Methods
	Mitigation Coast
	Institutional Responsibility and Requirement

	
	
	
	
	
	
	
	Implementation
	Supervision

	

	A. Pre – Construction and Design Stage

	1. Alignment

	1.1: Pavement Damage and Inadequate Drainage Provisions in Habitat Areas.
	· Construction of concrete pavement in habitat areas considering alignment level and drainage.
· Raise road level above the nearby areas with provision of adequate side drains to evacuate the rain water and domestic discharges (drained by habitats occasionally) to prevent damage to road and rain water entry to habitats’ houses.

· Provision of adequate number of cross drainage structures based on drainage pattern around the alignment.
	Design Requirement.
	All habitat areas throughout the alignment.
	Design of both cross and side drains no. 29 of slab/box culverts, Hume pipes.
	Review of detail design documents and drawings.



	Included in construction cost.
	Design Consultant.
	MPRDC/ ADB/  CSC

	1.2: Loss of Tree and Vegetation.
	· Restricting tree cutting within construction limit.
· Avoid tree cutting at ancillary site.

· Martian compensatory tree plantation of 770 trees @ 1: 10.
	Design Requirement.
	Throughout the alignment. 
	77 No. of tree will be cut.
	Observation
	Included in construction cost
	Design Consultant.
	ADB/  (CSC)

	1.3: Protection of Sensitive Receptors.
	· Careful selection of alignment to the sensitive receptor.
· Timely schedule ling of construction activity 

· Provision of noise suitable barriers.
	Project Requirement.
	Location of sensitive receptors (Refer Table).
	Design and alignment plan
	Review of design
	Included in construction cost
	Contractor.
	MPRDC/ ADB/  CSC

	1.4: Safety along the Proposed Alignment.
	· Make provisions of crash barriers at accident prone areas as identified in the road safety studies.
· Provision of rumble strips in habitat areas to regulate speed.

· Provision of retro-reflective warning sign boards nears school, hospital, and religious places and forests areas.

· Provision of proper sidewalks/pedestrian zone along the road near habitat areas, school, hospital, religious places and forests.

· Compliance with norms specified in IRC codes for state highway for curvature and grading.

· Provision of safety curve at all bridges.

· The design should attempt to equalize cut and fill.

· Minimize the cutting in hill areas. Incorporate slope stabilization measures to prevent any land slide situation.

· Incorporate slope stabilization measures to prevent any land slide situation. 
	Design Requirement.
	Places where height of embankment is more than 3.0 m.
	No. of accident and vehicle collision.
	Field observation, interview of locals.
	Included in construction cost.
	Design Consultant.
	ADB/  (CSC)

	2. Natural Hazards

	2.1: Protection for Damage from Earthquake.
	· Design considering relevant seismic standard in the clause under IRC 6-2014 for earthquakes in bridges.
	
	Throughout the stretch.
	Incorporation of IRC 6-2014 guidelines for earthquake in bridge design.
	Review of bridge design. 
	Project preparation cost. 
	Design Consultant.
	MPRDC/ ADB/  CSC

	2.2: Protection of Road Embankment in Flood Prone Areas.
	· Raise embankment height above the HFL levels in the flood prone areas.
· Provision of adequate balancing culverts.

· Improvement in existing culverts/ bridges to increase their carrying capacity.
	IRC: 34 Recommendations for road construction in waterlogged area and IRC: 75 and MORT and H guidelines for Design of High Embankments (DHE).
	All the existing culverts/ bridges.
	Design of both cross and side drains, no. of slab/box culverts, no. and size of Hume pipes.
	-------
	Included in construction cost.
	Design Consultant.
	ADB

	3. Shifting of Utility Structures

	3.1: Disruption of Utility Services to Local Community.
	· All telephone and electrical poles/ wires and underground cables should be shifted before start of construction.
· Necessary permission and payments should be made to relevant utility service agencies to allow quick shifting and restoration of utility services.

· Local people must be informed through appropriate means about the time of shifting of utility structures and potential disruption of services if any.
	Project Requirement.
	Throughout the corridor.
	Utility shifting plan.

Complaints from local people.

Status of local utility services.
	Interaction with concerned utility authorities and local public.
	Included in construction cost.
	Contractor.
	ADB/  CSC

	B. Construction Stage

	1. Air Quality

	1.1: Dust Generation due to Construction Activities and Transport, Storage and Handling of Construction Materials.
	· Transport, loading and unloading of loose and fine materials through covered vehicles.
· Paved approach roads.

· Storage areas to be located downwind of the habitation area.

· Water spraying on earthworks, unpaved haulage roads and other dust prone areas.
	MORT and H Specifications for Road and Bridge Works Air (P and CP) Act-1981 and Central Motor and Vehicle Act-1988.
	Throughout Project corridor.
	PM10 level measurements dust pollution or complain of locals.
	Standards CPCB methods observations public consultation.
	Included in project cost.
	Contractor.
	MPRDC/ ADB/  CSC

	1.2: Emission of Air Pollutants (HC, SO2, NOX, CO etc.) from Vehicles due to Traffic Congestion and use of Equipment and Machinery.
	· Regular maintenance of machinery and equipment.
· Batching, asphalt mixing plants and crushers at downwind (1 Km) direction from the nearest settlement.

· Only crushers licensed by the PCB shall be used.

· DG sets with stacks of adequate height and use of low sulphur diesel as fuel.

· Ambient air quality monitoring.

· Follow traffic management plan as given in Section-8.
	The Air (Prevention and Control of Pollution) Act, 1981 (Amended 1987) and Rules1982.
	Asphalt mixing plants, crushers, DG sets locations.
	Monitoring of ambient air quality and checking PUC certificates.
	Standards CPCB methods.
	Included in project cost.
	Contractor.
	ADB/  CSC

	2. Noise

	2.1: Noise from Construction Vehicle, Equipment and Machinery.
	· All equipment to be timely serviced and properly maintained.
· Bottlenecks to be removed.

· Construction equipment and machinery to be fitted with silencers and maintained properly.

· Only IS approved equipment shall be used for construction activities.

· The regulation near residential, built up and forest area construction shall be restricted to daylight hours.  

· Timing of noisy construction activities shall be done during night time and weekends near schools and selected suitable times near temples when there are no visitors, concurrent noisy operations may be separated to reduce the total noise generated, and if possible re-route traffic during construction to avoid the accumulation of noise beyond standards. Else provision of temporary noise barrier at sensitive locations or near sources.
	Legal requirement noise Pollution (Regulation and Control) Rules, 2000 and amendments there of . Clause No. 501.8.6. MORT and Highway Specifications for Road and Bridge Works.
	Throughout project section especially at construction sites, residential and identified sensitive locations.
	Noise levels measurements.

Complaints from local people.
	As per noise rule, 2000.

Consultation with local people.
	Included in Project Cost Plantation Cost is Separate.
	Contractor.
	MPRDC/ ADB/  CSC

	3. Land and Soil

	3.1: Land use Change and Loss of Productive/ Top Soil.
	· Non-agricultural areas to be used as borrow areas to the extent possible.
· If using agricultural land, top soil to be preserved and laid over either on the embankment slope for growing vegetation to protect soil erosion.
	Project Requirement.
	Throughout the project section and borrow areas.
	Borrow pit locations.

Top soil storage area.
	Review borrow area plan, site visits.
	Included in Construction Cost.
	Contractor.
	MPRDC/ ADB/  CSC

	3.2: Slope Failure and Soil Erosion due to Construction Activities, Earthwork, and Cut and Fill, Stockpiles etc.
	· Bio-turfing of embankments to protect slopes.
· Slope protection by providing frames, dry stone pitching, masonry retaining walls, planting of grass and trees.

· The side slopes of all cut and fill areas will be graded and covered with stone pitching, grass and shrub as per design specifications. Care should be taken that the slope gradient shall not be greater than 2:1.

· The earth stockpiles to be provided with gentle slopes to prevent soil erosion.
	IRC: 56 -1974 recommended practice for treatment of embankment slopes for erosion control Clause No. 306 and 305.2.2 MORT and Highway Specifications for Road and Bridge Works Guidelines IX for Soil Erosion.


	Throughout the entire project road

Especially along hilly areas.
	Occurrence of slope failure or erosion issues.
	Review of design documents and site observation.
	Included in Construction Cost.
	Design Consultant and Contractor.
	ADB/  CSC

	3.3: Borrow Area Management.
	· Non-productive, barren lands, upland shall be used for borrowing earth with the necessary permissions/ consents.
· Depths of borrow pits to be regulated and sides not steeper than 25%.

· Topsoil to be stockpiled and protected for use at the rehabilitation stage.

· Transportation of earth materials through covered vehicles.

· IRC recommended practice for borrow pits (IRC-10: 1961).

· Borrow areas not to be dug continuously.

· To the extent borrow areas shall be sited away from habituated areas. Borrow areas shall be levelled with salvaged material or other filling materials which do not pose contamination of soil. Else, it shall be converted into fishpond in consultation with fishery department and land owner/ community. 

· Rehabilitation of the borrow areas as per guidelines for redevelopment of borrow areas.
	IRC Guidelines on borrow areas and for quarries (Environmental Protection Act And Rules-1986; Water Act, Air Act) . Clause No. 305.2.2 MORT and Highway Specifications for Road and Bridge Works Guidelines V for Borrow Areas Management.
	Borrow sites location.
	Existence of borrow areas in inappropriate unauthorized locations.

Poor borrow area management practices.

Incidents of accidents.

Complaints from local people.
	Review of design documents and site observation.
	Included in Construction Cost.
	Design Consultant and Contractor.
	MPRDC/ ADB/  CSC

	3.4: Quarry Operations.
	· Aggregates will be sourced from existing licensed quarries.
· Copies of consent/ approval/ rehabilitation plan for a new quarry or use of existing source will be submitted to Environmental Officer (EO), ADB.

· The contractor will develop a Quarry redevelopment plan, as per the mining rules of the state and submit a copy of approval to Executing Agency (EA).
	Clause No. 111.3 MORT and Highway Specifications for Road and Bridge Work Guidelines VI for Quarry Areas Management.
	Quarry area locations.
	Existence of licenses for all quarry areas from which materials are being sourced existence of a quarry redevelopment plan.
	Review of design documents, contractor documents and site observation.
	Included in Construction cost.
	Contractor.
	MPRDC/ ADB/  CSC

	3.5: Compaction of Soil and Impact on Quarry Haul Roads due to Movement of Vehicles and Equipment.
	· Construction vehicles, machinery, and equipment to be stationed in the designated Right of Way (ROW) to avoid compaction.
· Approach roads/ haulage roads shall be designed along the barren and hard soil area to reduce the compaction.

· Transportation of quarry material to the dumping site through heavy vehicles shall be done through existing major roads to the extent possible to restrict wear and tear to the village/ minor roads.

· Load of haulage trucks will be monitored to ensure they do not exceed the standard limits to avoid safety issues and excessive damage on the roads.   

· Land taken for construction camp and other temporary facility shall be restored to its original conditions.
	Design Requirement.
	Parking areas, haulage roads and construction yards.
	Location of approach and haulage roads presence of destroyed/ compact ted agricultural land or land which has not be restored to its original condition.
	Site observation.
	Included in Construction Cost.
	Contractor.
	ADB/  CSC

	3.6: Contamination of Soil due to Leakage/ Spillage of Oil, Bituminous and Non-Bituminous Debris Generated from Demolition and Road Construction.
	· Construction vehicles and equipment will be maintained and refuelled in such a fashion that oil/ diesel spillage does not contaminate the soil.
· Fuel storage and refuelling sites to be kept away from drainage channels.

· Unusable debris shall be dumped in ditches and low lying areas.

· To avoid soil contamination Oil-Interceptors shall be provided at wash down and refuelling areas.

· Waste oil and oil soaked cotton/ cloth shall be stored in containers labelled ‘Waste Oil’ and ‘Hazardous’ sold off to MOEF/ SPCB authorized vendors.

· Non-bituminous wastes to be dumped in approved borrow pits with the concurrence of landowner and covered with a layer of topsoil conserved from opening the pit.

· Bituminous wastes will be disposed off in an identified dumping site approved, appropriately designed, compliant waste management facilities (land-fills).
	Design Requirement.
	Fuelling station, construction sites, and construction camps and disposal location.
	Quality of soil near storage area.

Presence of spilled oil or bitumen in project area.
	Site observation.
	Included in Construction Cost.
	Contractor.
	MPRDC/ ADB/  CSC

	4. Water Resources

	4.1: Sourcing of Water during Construction.
	· Requisite permission shall be obtained for abstraction of groundwater from Central Groundwater Authority (CGA).
· Arrangements shall be made by contractor that the water availability and supply to nearby communities remain unaffected.
	-------
	Throughout the project section.
	Approval from competent

Authority.

Complaints from local people on water availability.
	Checking of documentation on.

Talk to local people.
	Included in Construction Cost.
	Contractor.
	MPRDC/ ADB/  CSC

	4.2: Disposal of Water during Construction.
	· Provisions shall be made to connect road side drains with exiting nearby ponds otherwise make provision of water harvesting pits intermittently.
	Clause No. 1010 EP Act-1986 MORT and Highway Specifications for Road and Bridge Works.
	Throughout the project section.
	Design of road side drains existence of proper drainage system for disposal of waste water.
	Standards methods site observation and review of documents.
	Included in Construction Cost.
	Contractor.
	ADB/  CSC

	4.3: Alteration in Surface Water Hydrology due to Embankment.
	· Existing drainage system to be maintained and further enhanced.
· Provision shall be made for adequate size and number of cross drainage structures especially in the areas where land is sloping towards road alignment.

· Road level shall be raised above High Flood Level (HFL); level wherever road level is lesser than HFL.
	Design Requirement, Clause No. 501.8.6. MORT and Highway Specifications.
	Near all drainage

channels, river crossings etc.
	Design of road side drains.
	Review of design documents.

Site observation.
	Included in

Construction Cost.
	Contractor.
	ADB/  CSC

	4.4: Siltation in Water Bodies due to Construction Activities/ Earthwork.
	· Embankment slopes to be modified suitably to restrict the soil debris entering water bodies.
· Provision of silt fencing shall be made at water bodies.

· Silt/ sediment should be collected and stockpiled for possible reuse as surfacing of slopes where they have to be re-vegetated.

· Earthworks and stone works to be prevented from impeding natural flow of rivers, streams and water canals or existing drainage system.
	Design Requirement, Clause No. 501.8.6. MORT and Highway Specifications for Road and Bridge Works (CP and CP) and Worldwide Best Practices.
	Near all water bodies, river embankment slopes.
	Siltation of rivers, streams, ponds and other water bodies in project area.
	Field observation.
	Included in Construction Cost.
	Contractor.
	MPRDC/ ADB/  CSC

	4.5: Deterioration in Surface Water Quality due to Leakage from Vehicles and Equipments and Waste from Construction Camps.
	· No vehicles or equipment should be parked or refuelled near water-bodies, so as to avoid contamination from fuel and lubricants.
· Oil and grease traps and fuelling platforms to be provided at re-fuelling locations.

· All chemicals and oil shall be stored away from water and concreted platform with catchment pit for spills collection.

· All equipment operators, drivers, and warehouse personnel will be trained in immediate response for spill containment and eventual clean-up. Readily available, simple to understand and preferably written in the local language emergency response procedure, including reporting, will be provided by the contractors.

· Construction camp to be sited away from water bodies.

· Solid wastes shall be collected, strong and taken to the approved, appropriately designed, compliant waste management facility (landfills) only. 

· Water quality shall be monitored periodically.

· All equipments operators, divers, and ware house personal will be trained in immediate response for spill containment and eventual cleanup. Readily available, simple to understand and preferably retain in the local language emergency response procedure, including reporting, will be provided by the contractor.  
	The Water (Prevention and Control of Pollution) Act-1974 and Amendments Thereof.
	Water bodies, refueling stations, construction camps.
	Water quality of ponds, streams, rivers and other water bodies in project.

Presence of oil floating in water bodies in project area.
	Conduction of water quality tests as per the monitoring plan.

Field observation.
	Included in Construction Cost. 
	Contractor.
	ADB/  CSC

	5. Flora and Fauna

	5.1: Vegetation Loss due to Site Preparation and Construction Activities and Structure Development.
	· Minimize tree cutting to the extent possible.
· Roadside total LHS and RHS are 77 Trees to be removed with prior approval of competent authority.

· Compensatory plantation at 1: 10 basis and additional plantation as per the IRC: guidelines in consultation with Forest Department (FD).

· Regular maintenance of all trees planted.

· Provision of LPG in construction camp as fuel source to avoid tree cutting, wherever possible.

· Plantation of trees on both sides of the road. Integrate Vegetation Management (IVM) with the carriage way completely clear of vegetation. From the edge of the road to the boundary of Right of Way (ROW), vegetation structured with smaller plants near the line and larger trees further away to avoid costly and provide habitats for a wide variety of plants and animals. Additional plantation near river banks to check erosion as part of compensatory plantation.

· In the event of design changes during the construction stages additional assessments including the possibility to save trees shall be made by the Executing Agency (EA).

· Road side Plantation Strategy as per IRC specifications including manuring.
	Forest Conservation Act-1980 and IRC: SP: 21 and IRC: SP: 66.
	Throughout project corridor.
	Right of Way (ROW) width 77 number of trees for felling.

Compensatory plantation plan 770 number of trees replanted.  
	Review of relevant documents – tree cutting permit, compensatory plantation plan.

Field observations.


	Road side Plantation Cost is Included in Project Costs.
	Relevant agency specialized in a forestation.
	MPRDC/ ADB/  CSC

	6. Construction Camps

	6.1: Impact Associated with Location.
	· All camps should maintain minimum distance from following:
I. 500 m from habitation;
II. 500 m from forest areas where possible;
III. 500 m from water bodies where possible;
IV. 500 m from through traffic route where possible;
· The average distance between two camps should be 50 Km.
	Design Requirement.
	All construction camps.
	Location of campsites and distance from habitation, forest areas, water bodies, through traffic route and other construction camps.
	On site observation.

Interaction with workers and local community.
	Included in Construction Costs.
	Contractor and Environmental Officer (EO).
	ADB/  CSC

	6.2: Worker’s Health in Construction Camp.
	· The location, layout and basic facility provision of each labour camp will be submitted to SQC prior to their construction. The construction shall commence only after approval of SQC.
· The contractor will maintain necessary living accommodation and ancillary facilities in functional and hygienic manner as approved by the Executing Agency (EA).

· Adequate water and sanitary latrines with septic tanks attached to soak pits shall be provided.

· Preventive medical care to be provided to workers including a First-Aid-Kit (FAK) that must be available in the camp.

· Waste disposal facilities such as dust bins must be provided in the camps and regular disposal of waste must be carried out.

· The contractor will take all precautions to protect the workers from insect and pest to reduce the risk to health. This includes the use of insecticides, which should comply with local regulations.

· No alcoholic liquor or prohibited drugs will be imported to, sell, give, and barter to the workers of host community.

· Awareness rising, to immigrant workers/ local community on communicable and sexually transmitted diseases.
	The Building and Other Construction Workers (Regulation of Employment and Conditions of Service) Act-1996 and The Water (Prevention and Control of Pollution) Act-1974 and Amendments Thereof.
	All construction camps.
	Camp health records.

Existence of proper First-Aid-Kit (FAK) in camp site.

Complaints from local people.
	Camp records.

Site observation.

Consultation with local people living nearby.
	Part of the Contractors Cost.
	Contractor.
	MPRDC/ ADB/  CSC

	7. Management of Construction Waste/ Debris

	7.1: Selection of Dumping Sites.
	· Unproductive/wastelands shall be selected for dumping sites.
· Away from residential areas and water bodies.

· Dumping sites have adequate capacity equal to the amount of debris generated.

· Public perception and consent from the village Panchayats has to be obtained before finalizing the location.
	Design Requirement and MORT and Highway Guidelines.
	At all dumping sites.
	Location of dumping sites.

Public complaints.
	Field survey and interaction with local people.
	Included in Construction Costs.
	Contractor.
	MPRDC/ ADB/  CSC

	7.2: Reuse and Disposal of Construction and Dismantled Waste.
	· The existing bitumen surface shall be utilized for paving of cross roads, access roads, and paving works in construction sites and camps, temporary traffic diversions, and haulage routes.
· Unusable and non-bituminous debris materials should be suitably disposed off at pre-designated disposal locations, with approval of the concerned authority. The bituminous wastes shall be disposed in secure landfill sites only in environmentally accepted manner. For removal of debris, wastes and its disposal MORT and Highway guidelines should be followed.

· Unusable and surplus materials, as determined by the Project Engineer (PE), will be removed and disposed off-site.

· All excavated materials from roadway, shoulders, verges, drains, cross drainage will be used for backfilling embankments, filling pits, and landscaping.
	MORT and Highway Guidelines.
	Throughout the project corridor.
	Percentage of reuse of existing surface material.

Method and location of disposal site of construction debris.
	Contractor records.

Field observation.

Interaction with local people.
	Included in Construction Costs.
	Contractor.
	ADB/  CSC

	8. Traffic Management and Safety

	8.1: Management of Existing Traffic and Safety.
	· Temporary traffic diversion shall be planned by the contractor and approved by the “Engineer”.
· The traffic control plans shall contain details of diversions; traffic safety arrangements during construction; safety measures for night time traffic and precautions for transportation of hazardous materials. Traffic control plans shall be prepared in line with requirements of “IRC’s: SP: 55-Document”.

· The Contractor will ensure that the diversion/ detour is always maintained in running condition, particularly during the monsoon to avoid disruption to traffic flow.

· On stretches where it is not possible to pass the traffic on the part width of existing carriageway, temporary paved diversions will be constructed.

· Restriction of construction activity to only one side of the existing road. 

· The contractor shall inform local community of changes to traffic routes, and pedestrian access arrangements with assistance from “Engineer”.
	Design Requirement and IRC: SP: 55.
	Throughout the project corridor especially at intersections.
	Traffic management plan.

Safety signs on site.

Number of traffic accidents.
	Review traffic management plan field observation of traffic management and safety system.

Interaction with people in vehicles using the road.
	Included in Construction Cost.
	Contractor.
	MPRDC/ ADB/  CSC

	8.2: Pedestrians, Animal Movement.
	· Temporary access and diversion, with proper drainage facilities.
· Access to the schools, temples and other public places must be maintained when construction takes place near them.

· Fencing wherever cattle movement is expected.

· To avoid the need for cattle underpasses, some of the proposed culverts `near habitations may be widened to facilitate cattle movement.
	Design requirement And IRC: SP: 27-1984; IRC: SP: 32-1988; Road Safety for Children (5-12 Years Old) IRC: SP: 44-1994 Highway Safety Code IRC: SP: 55-2001; Guidelines for The Building and other Construction Workers Act-1996 and Cess Act of 1996 Factories Act-1948.
	Near habitation on both sides of schools, temples, hospitals, graveyards, construction sites, haulage roads, diversion sites.
	Road signage and drainage as per IRC-guideline.

Complaints from local people.
	Field observation interaction with local people.
	Included in Construction Cost.
	Contractor.
	ADB/  CSC

	8.3: Safety of Workers and Accident Risk from Construction Activities.
	· Contractors to adopt and maintain safe working practices.
· Usage of fluorescent and retro-flectory signage, in local language at the construction sites.

· Training to workers on safety procedures and precautions.

· Mandatory appointment of safety officer.

· All regulations regarding safe scaffolding, ladders, working platforms, gangway, stairwells, excavations, trenches and safe means of entry and egress shall be complied with.

· Provision of PPEs to workers.

· Provision of a readily available first aid unit including an adequate supply of dressing materials.

· The contractor will not employ any person below the age of 18 years for any work.

· Use of hazardous material should be minimized and/ or restricted.

· Emergency plan (to be approved by engineer) shall be prepared to respond to any accidents or emergencies.

· Accident Prevention Officer (APO) must be appointed by the contractor.
	-------
	Construction sites.
	Availability of safety gears to workers.

Safety signage training records on safety.

Number of safety related accidents.
	Site observation.

Review records on safety training and accidents.

Interact with construction workers.
	Included in Construction Cost.
	Obligation of Contractor.
	MPRDC/ ADB/  CSC

	8.4: Accident Risk to Local Community.
	· Restrict access to construction sites to authorized personnel.
· Physical separation must be provided for movement of vehicular and human traffic.

· Adequate signage must be provided for safe traffic movement.
	-------
	Construction sites.
	Safety signs and their location.

Incidents of accidents.

Complaints from local people.
	Site Inspection.

Consultation with local people.
	Included in Construction Cost.
	Contractor.
	ADB   CSC

	9. Site Restoration and Rehabilitation

	9.1: Clean-up Operations, Restoration and Rehabilitation.
	· Contractor will prepare site restoration plans, which will be approved by the “Engineer”.
· The clean-up and restoration operations are to be implemented by the contractor prior to demobilization.

· All construction zones including river-beds, culverts, road-side areas, camps, hot mix plant sites, crushers, batching plant sites and any other area used/ affected by the project will be left clean and tidy, at the contractor's expense, to the satisfaction of the Environmental Officer (EO).

· All the opened borrow areas will be rehabilitated and “Engineer” will certify in this regard.
	Project Requirement.
	Throughout the project corridor, construction; camp sites and borrow areas.
	Clean and restored camp sites.

Presence/ absence of construction material/ debris after completion of construction works on construction site.
	Site observation.

Interaction with locals.

Issue completion certificate after restoration of all sites are found satisfactory.
	Included in Construction Cost.
	Contractor.
	MPRDC/ ADB/  CSC

	C. Operation Stage

	1. Air Quality

	1.1: Air Pollution due to Vehicular Movement or Vehicles Playing on the Road.
	· Roadside tree plantations shall be maintained.
· Regular maintenance of the road will be done to ensure good surface condition.

· Vehicular air pollution will be managed and monitored.

· Ambient air quality monitoring. If monitored parameters are above the prescribed limit, suitable control measures must be taken.

· Technological and behavioural changes.

· Road signs shall be provided reminding the motorist to properly maintain their vehicles to economize on fuel consumption and unprotect the environment.
	Environmental Protection Act-1986; The Air (Prevention and Control of Pollution) Act-1981.
	Throughout the corridor.
	Ambient air quality (PM10, CO, NOX) survival rate of trees planted.
	As per CPCB requirements site inspection.
	Included in Operation/ Maintenance Cost.
	Contractor.
	MPRDC/ ADB/  CSC

	2. Noise

	2.1: Noise Pollution due to Movement of Traffic.
	· Effective traffic management and good riding conditions shall be maintained to reduce the noise level throughout the stretch and speed limitation and honking restrictions may be enforced near sensitive locations.
· The effectiveness of the multilayered plantation should be monitored and if needed solid noise barrier shall be placed.

· Create awareness amongst the residents about likely noise levels from road operation at different distances, the safe ambient noise limits and easy to implement noise reduction measures while constructing a building close to the road.
	Noise Pollution (Regulation and Control) Rules, 2000 and amendments thereof.
	Sensitive receptors.
	Noise levels.
	Noise monitoring as per noise rules, 2000.

Discussion with people in sensitive receptor sites.
	Included in Operation/ Maintenance Cost.
	Contractor.
	ADB/  CSC

	3. Land and Soil

	3.1: Soil Erosion at Embankment during Heavy Rainfall.
	· Periodic checking to be carried to assess the effectiveness of the stabilization measures viz. turfing, stone pitching, river training structures etc.
· Necessary measures to be followed wherever there are failures.
	Project Requirement.
	At bridge locations and embankment slopes and other probable soil erosion areas.
	Existence of soil erosion sites.

Number of soil erosion sites.
	On site observation.
	Included in Construction Cost.


	Contractor.
	ADB/  CSC

	4. Water Resources/ Flooding and Inundation

	4.1: Siltation.
	· Regular checks shall be made for soil erosion and turfing conditions of river training structures for its effective maintenance.
	Project Requirement.
	Near surface water bodies.
	Water quality.
	Site observation.
	Included in Operation/ Maintenance Cost.
	Contractor.
	MPRDC/ ADB/  CSC

	4.2: Water Logging due to Blockage of Drains, Culverts or Streams.
	· Regular visual checks and cleaning of drains shall be done along the alignment to ensure that flow of water is maintained through cross drains and other channels/ streams.
· Monitoring of water borne diseases due to stagnant water bodies.
	Project Requirement.
	Near surface water bodies.
	Presence of flooded areas or areas with water stagnation.
	Site observation.
	Included in Operation/ Maintenance Cost.
	Contractor.
	ADB/  CSC

	4.3: Road Inundation due to Choking of Drainage Channels.
	· ADB will ensure that all drains (side drains and all cross drainages) are periodically cleared especially before monsoon season to facilitate the quick passage of rainwater and avoid flooding.
	Project Requirement.
	Flood prone sections.
	Incidents of flooding and road inundation with details on change.


	Field observation

Interaction with local community.
	Included in Operation/ Maintenance Cost.
	Contractor.
	ADB/  CSC

	5. Flora

	5.1: Vegetation.
	· Planted trees, shrubs, and grasses to be properly maintained.
· The tree survivalist audit to be conducted at least once in a year to assess the effectiveness.
	Forest Conservation Act-1980.
	Project tree plantation sites.
	Minimum of 70% of tree survival.
	Records and fields observations.
	Operation and Maintenance Cost.
	Contractor.
	MPRDC/ ADB/  CSC

	6. Maintenance of Right of Way and Safety

	6.1: Accident Risk due to Uncontrolled Growth of Vegetation.
	· Efforts shall be made to make shoulder completely clear of vegetation.
· Regular maintenance of plantation along the road side.

· Invasive plant not to be planted near the road.
	Project Requirement.
	Throughout the project route.
	Presence of and extent of vegetation growth on either side of road.

Accident data.
	Visual inspection.

Accident records.
	Included in Operation/ Maintenance Cost.
	Contractor.
	ADB/  CSC

	6.2: Accident Risks Associated with Traffic Movement.
	· Traffic control measures, including speed limits, will be enforced strictly.
· Further encroachment of squatters within the Right of Way (ROW) will be prevented.

· No school or hospital will be allowed to be established beyond the stipulated planning line as per relevant local law.

· Monitor/ ensure that all safety provisions included in design and construction phase are properly maintained.

· Highway patrol unit(s) for round the clock patrolling. Phone booths for accidental reporting and ambulance services with minimum response time for rescue of any accident victims, if possible.

· Tow-away facility for the break down vehicles if possible.
	IRC: SP: 55
	Throughout the project route.
	Police records on accident.

Condition and existence of safety signs, rumble strips etc. on the road.

Presence/absence of sensitive receptor structures inside the stipulated planning line as per relevant local law.
	Review accident records.

Site observation.
	Included in Operation/ Maintenance Cost.
	Contractor.
	ADB/  CSC

	6.3: Transport of Dangerous Goods.
	· Existence of spill prevention and control and emergency responsive system.
· Emergency plan for vehicles carrying hazardous material.
	-------
	Throughout the project stretch.
	Status of emergency system – whether operational or not.
	Review of spill prevention and emergency response system.
	Included in Operation/ Maintenance Cost.
	Contractor.
	MPRDC/ ADB/  CSC


Note: EA: Executing Agency, PWD: Asian Development Bank (ADB), EO: Environmental Officer, IRC: Indian Road Congress.

a) The “Project Engineer” or “The Engineer” is the team of Construction Supervision Consultants (CSC) responsible for approving the plans, engineering drawing, release of payments to contractor etc. on behalf of the employer (ADB). It is usually the team leader of the CSC that takes the responsibility of signing approval documents on behalf of the “CSC – Team Members/ Jury Members”.
b) The “Environmental Officer” is the “Environmental Specialist or Expert” under the CSC who is responsible for providing recommendations to the “CSC – Team Leader” for approving activities specific to “Environment Safeguards” on behalf of “The Engineer” or “Project Engineer”.

Table 104: Environmental Monitoring Plan (EMoP)
	Environmental Components
	Monitoring
	Location
	Frequency
	Institutional Responsibility

	
	Parameters
	Special Guidance
	Standards
	
	
	Implementation
	Supervision

	Air
	PM2.5, PM10, SO2, NOX, CO;
	As per CPCB Guidelines;
	The Air (Prevention and Control of Pollution) Rules, CPCB, 1982;
	At sites where hot mix plant/ batching plant is located.
	3 times in a year for 3 years or construction period

at 5 sites
	Contractor through approved monitoring agency;
	PIU, MPRDC,  CSC

	Water
	pH, BOD, COD, TDS, TSS, DO, Total Coli-form, Conductivity, Oil and Grease;
	Grab sample collected from source and analyze as per standard methods for examination of water and wastewater;
	Water quality standards by CPCB;
	Sindhu River tributaries and ground water at construction camp sites.
	3 times in a year for 3 years or construction period

At 5 locations
	Contractor through approved monitoring agency;
	PIU, MPRDC, CSC

	Noise Levels
	Noise Level on dB (A) Scale;
	In free field at 1 m distance from the equipment to be monitored;
	Noise standard by CPCB;
	At equipment yards, camp and villages along the alignment.
	3 times in a year for 3 years or construction period,

5 locations
	Contractor through approved monitoring agency;
	PIU, MPRDC,  CSC

	Soil Quality
	Monitoring of NPK and Heavy Metals and Grease;
	-----------------
	As per IRC: code of practice;
	Ad hock if accident/ spill locations involving bulk transport of carrying hazardous materials.
	-----------------
	PIU through an approved agency;
	PIU, MPRDC

	Road Side Plantation
	Monitoring of Felling of Trees
	It should be ensured that the marked trees are felled only;
	As given in the IEE report;
	All along the corridor.
	During the felling of trees
	Forest department;
	PIU, MPRDC

	
	Survival Rate of Trees, Success of Re – Vegetation;
	The number of trees surviving during each visit should be compared with the number of saplings planted;
	The survival rate should be at-least 70% below, which re-plantation should be done;
	At locations of compensatory afforestation.
	Every year for 3 years
	PIU;
	PIU, MPRDC


Note: MPRDC – Madhya Pradesh Road Development Corporation, PIU – Project Implementation Unit, CSC – Construction Supervision Consultant.

AY. Environmental Policy of MPRDC
The Madhya Pradesh State Highways Improvement Project, a unit of PWD, Government of Madhya Pradesh, implements improvement in the State’s road network to provide safe and efficient road access, that will enhance community livelihood and support economic prosperity in the State.

MPRDC seeks to achieve balanced and sustainable outcomes with responsible environmental leadership in all the projects it implements. For achieving the above, MPRDC aims to:

· Comply with all applicable environmental legislation and other requirements;

· Protecting and conserving natural resources and enhancing the environmental values while preventing  pollution and minimizing the impact on the natural environment;

· Implement, maintain and continually improve an effective environmental management system;

· Apply an approach of “Avoid, Minimize and Mitigate”, to the management of environmental impacts associated with road improvement for its Stakeholders;

· Develop awareness of environmental management processes, standards and responsibilities among MPRDC employees, consultants, contractor partners etc.;

· Be responsive to community and stakeholder views on environmental issues;

· Set specific environmental
 objectives and targets relating to the key environmental aspects of MPRDC activities; measure and report progress in achieving these targets.

This policy is established in line with the Vision and Environmental Policy (VEP) of the Government of Madhya Pradesh.

Environmental Management Program (EMP)

The purpose of the environmental monitoring program is to ensure that the envisaged purpose of the project is achieved and results in desired benefits to the target population. To ensure the effective implementation of the EMoP, it is essential that an effective monitoring program has to be designed and carried out. The broad objectives are given below:

· To evaluate the performance of mitigation measures proposed in the EMoP;

· To evaluate the adequacy of Environmental Impact Assessment (EIA);

· To suggest improvements in management plan, if required;

· To enhance environmental quality;

· To satisfy the legal and community obligations;

· The environmental monitoring plan contains;

· Performance Indicators (PI);

· Environmental Monitoring Program (EMoP);

· Reporting Formats;

· Necessary Budgetary Provisions.

Performance Indicators

The physical, biological and social components identified to be particularly significant in affecting the environment at critical locations have been suggested as Performance Indicators (PI). The Performance Indicators shall be evaluated under three/ seven heads as:

a) Environmental condition indicators to determine efficiency of environmental management measures in control of air, noise, water and soil pollution;
b) Environmental management indicators to determine compliance with the suggested environmental management measures;
c) Operational performance indicators that have been devised to determine efficiency and utility of the proposed mitigation measures.
d) Hydrogen vehicles have been plagued by problems with fuel production. However, as new environmental management indicators to determine advanced technology reported in the Standard Journal “Nature” could solve that problem, by converting methanol into hydrogen gas that could be used to power hydrogen fuel cell vehicles.

e) Methanol (CH3 COOH) is a type of fuel typically used by racing drivers, which can be manufactured from coal. It burns efficiently with fewer pollutants, costs less, and is less flammable in an accident. However, methanol is toxic – it already poisons 1,300 people a year in many developing countries and its vapor can make people dizzy and lose consciousness.

f) The technology being developed comes to us from a team of Chinese Researchers, uses a new catalyst to extract the hydrogen from methanol. The new method would replace the hydrogen fuel tank in a hydrogen vehicle for two smaller tanks, one for the methanol and one for water. Potentially, this would give vehicles good range and lower emissions than a gasoline vehicle to enhance environmental quality under Environmental Monitoring Program (EMoP).

g) Some of the disadvantages of Methanol (CH3 COOH) are that although its emissions are safer than that of gasoline, it has a high amount of formaldehyde emissions. As with Ethanol, it gets less gas mileage, so it would require more frequent fueling. The cost of Methanol is also slightly higher than that of premium gasoline.

Reporting System

Reporting system for the suggested monitoring program operates at two levels:

· Reporting of Environmental Management Indicators (EMI);

· Reporting for Operational Performance Indicators (OPI) at the PIU level.

Environmental monitoring involves regular checking of the environmental management issues detailed in the EMP and to ascertain whether the mitigation measures are achieving their objectives, according to the EMP, with the progress of the works. It provides the necessary feedback for project management to keep the program on schedule will still achieving the expected outcomes.

The  contractor, IE and PIU are three components of the reporting system for environmental conditions and management indicators. The reporting system to be followed in construction phase is presented.

· The reporting system will start with the Contractor who is the main executor of the implementation activities. The contractor will report to the Sr. Environmental Specialist of IE who in turn shall report to the PIU. The Contractor will submit monthly and quarterly environmental compliance reports along with formal monthly and quarterly reporting to the IE;

· The IE will submit separate quarterly environmental monitoring reports to PIU in addition to submission of the summary of the activities of the month in the formal monthly report including any deviations and corrective actions;

· PIU will be responsible for preparation of the targets for identified non – compliances;

· A full record of construction activities will be kept as a part of normal contract monitoring system. Monitoring Systems for various stages of construction and related activities have been proposed are to ensure reporting and timely and effective implementation of the EMP.

During the operation phase, the supervision as well as reporting responsibilities will lie with the MPRDC site offices and overall supervision will be the responsibility of Environmental Specialist at MPRDC head office in Bhopal.

AZ. Emergency Response Plan
Project proponents shall prepare site specific Emergency Response Plans (ERP) to face and address any emergency situation with respect to vehicular accidents, heavy floods and spillage of oil or other hazardous materials. Copy of emergency plan may be circulated in local language to affected villages. A consultation may also be formed regarding discussion on Emergency Response Plan with local populace. A communication flow chart may also be drafted for easy understanding of information flow during emergency situation. It requires establishing and developing a communication and response system to minimize the impacts of these situations and also minimize the time required to respond to these situations in order to safeguard people, property and environmental resources. Contractor shall submit approved Accident Safety and Hazardous Chemical Spill Management Plan. The plan should also have details of detours in case of emergency. The Emergency Contact Information (ECI) of concerned local authorities should be displayed at suitable locations along the road particularly in accident prone zones and sensitive locations/ areas/ stats/ regions.
BA. Grievance Redressal Mechanism

A project – specific Grievance Redress Mechanism (GRM) will be established to Receive, Evaluate, and Facilitate the Resolution of Affected Person’s (AP’s) concerns, complaints, and grievances about the Social and Environmental Performance (SEP) at the level of the project. The GRM will aim to provide a time – bound and transparent mechanism to voice and resolve environmental concerns linked to the project. The GRM will provide an accessible and trusted platform for receiving and facilitating the resolution of APs’ grievances related to the project. The multi – tier GRM for the project is outlined below, each tier having time – bound schedules and with responsible persons identified to address grievances and seek appropriate persons’ advice at each stage as required (Figure 40).
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Figure 40: Grievance Redressal Mechanism
Project area – wide Public Awareness Campaigns (PAC) will ensure that knowledge of the grievance redress procedures is generated. The PIU, with the assistance of RP – Implementation NGO will conduct awareness campaigns to ensure that general public, including poor and vulnerable households are made aware of the grievance redress procedures.

Grievance Redress Process: MPRDC – PIU has a well – established and functioning grievance redress system. The same system will be followed for this project.
Registering Complaints: Complainants will have the flexibility of conveying grievances/ suggestions by registering in the compliant registers placed at contract site offices, SDO and DO offices or by e – mail, or by post, or by registering online of MPRDC website. PIU established a Public Response Centre (PRC) helpline specifically addresses the issues arising out of project implementation. 

The complaint received at PRC helpline is recorded and transferred to concerned official based on the nature of complaint. Environmental related complaints/ grievances are forwarded to the Environmental Specialist of the PIU. ES will review the complaint and forward to the concerned DO for redress. DO will take necessary action on the complaint and if the corrective action is to be taken by the contractor, DO will instruct the contractor to do so. It is required to address the complaint in 28 days, and inform the compliant about redress and the action taken.

Following process is followed for the complaints received at the site offices. Careful documentation of the name of the complainant, date of receipt of the complaint, address/ contact details of the person, location and nature  of the problem will be undertaken. In case of grievances that are immediate and urgent in the perception of the complainant, the contractor’s EHS officer and the Project Manager, and personnel from the PIU engineers on – site will provide the most easily accessible or first level of contact for the quick resolution of grievances. Contact information of responsible officers and contractor staff will be posted at all construction sites in visible locations. The grievance redress process will have following levels:

· 1st Level Grievance: The complaint will be reviewed by concerned AEE and forwarded to the contractor for immediate resolution of the issue on – site and will be required resolve the issue within 7 days of receipt of a complaint/ grievance. IEs – Environmental Management Specialist (EMS) will provide guidance as required by site staff.

· 2nd Level Grievance: All grievances that cannot be redressed within 7 days at the 1st level will be dealt by at Executive Engineer (EE), DO, with the assistance of IE – EMS. If the issue is not resolved in 7 days at EE level, will be brought to the notice of the PIU head office. The Environmental Specialist of PIU will resolve the grievance within 14 days of receipt of a complaint/ grievance.

· 3rd Level Grievance: If the grievance is not resolved at above two levels within 28 days will be referred to the District Grievance Redress Committee (DGRC) headed by the Deputy Commissioner (DC). DGRC will have following members: Assistant Commissioner, independent member from any reputed institution appointed by DC and EE of concerned DO (as Member Secretary). DGRC meets at the district headquarter as required, and resolve the matter within 30 days of receipt at DGRC.
The PIU – Environmental Officer (PIU – EO) will have the overall responsibility for timely grievance redressal on Environmental Issues (EI) and for registration of grievances, related disclosure, and communication with the aggrieved party.

The project GRM notwithstanding, an aggrieved person shall have access to the country’s legal system at any stage. That is the choice of the complainant, and can run parallel to accessing the GRM and is not dependent on the negative outcome of the GRM.

In the event that the established GRM is not in a position to resolve the issue, the affected persons can also use the ADB – Accountability Mechanism Information (AMI) through directly contacting (in writing) the Complaint Receiving Officer (CRO) at ADB headquarters or the ADB – India Resident Mission (IRM). The complaint can be submitted in any of the official languages of ADB’s Developing Member Countries. The ADB – Accountability Mechanism Information (AMI) will be included in the Project Information Document (PID) to be distributed to the affected communities, as part of the project GRM.

Record – Keeping: The PIU will keep records of grievances received, including contact details of the complainant, the date the complaint was received, the nature of the grievance, agreed corrective actions and the date these were affected and the final outcome. The number of grievances recorded and resolved and the outcomes will be displayed/ disclosed on PIU website, as well as reported in monitoring reports submitted to ADB on a semi – annual basis.

Periodic Review and Documentation of Lessons Learned: The Project Director will periodically review the functioning of the GRM and record information on the effectiveness of the mechanism, especially on the project’s ability to prevent and address grievances.

Costs: All costs involved in resolving the complaints (meetings, consultations, communication and reporting/ information dissemination) will be borne by the PIU.

BB. Environmental Monitoring Program (EMoP)

Introduction

(Report Purpose, Brief project background including organizational set up, list of roads, planned project schedule etc., Details on Project Implementation Progress with details on current site works, location, earthworks, vegetation clearing, spoils disposal, establishment of construction camp and other construction related facilities (e.g., concrete mixing plant, asphalt batching plant, crushing plant, etc.), establishment and operation of quarry/ borrow areas, etc., including locations, schedules, dates, etc., Schedule of construction activities for the subsequent months).
Compliance on Environment Safeguards Requirements

(Status of Compliance with ADB Loan Covenants: Provide a list of environmental loan covenants and specify level of compliance).

Status of Compliance with Government Environmental Requirements: Provide a list of government environmental requirements (permits, etc.) for the project as well as construction – related facilities/ activities and specify level of compliance, indicate any required environmental permit/ license/ consent obtained to date and to be obtained (including schedule) for the project and construction related facilities/ activities).
1. Changes in Project Scope

{Such as change in alignment or footprint in case of horizontal infrastructure, implementation of additional project component/ s, etc. [with reference to the project scope identified in the ADB – Cleared Environmental Assessment Report (CEAR), i.e., IEE or EIA] and corresponding safeguard measures undertaken, if applicable}.
2. Implementation of Environmental Management Plan

(Indicate the manner by which EMP requirements are incorporated into contractual arrangements, such as with contractors or other parties.
Summary of Environmental Mitigations and Compensation Measures Implemented.
Based on EMP; may include measures related to air quality, water quality, noise quality, pollution prevention, bio – diversity and natural resources, health and safety, physical cultural resources, capacity building, and others. Provide a table/ matrix showing a summary of each environmental mitigation measure specified in the EMP (Table 105).
Table 105: Implemented Environmental Mitigations and Compensation Measures

	EMP Requirement (List All Mitigation Measures Specified in the EMP)
	Compliance Attained (Yes, No, Partial)
	Comment on Reasons for Partial or Non – Compliance
	Issues for Further Action and Target Dates

	1.
	Yes
	Partial
	12 – 07 – 2018

	2.
	Partial
	Partial
	16 – 07 – 2018

	3.
	No
	Non – Compliance
	Within 2 Two Months

	4.
	Partial
	Partial
	27 – 09 – 20 18

	5.
	Yes
	Non – Compliance
	Within 2 Two Months

	etc.
	-------
	-------
	-------


3. Environmental Monitoring Activities

(Compliance Inspections, Summary of Inspection Activities, Mitigation Compliance – 15 Mitigation Effectiveness – 16. Findings of Environmental Monitoring Plan (EMoP) on quality of air, noise, water etc. and Results Assessment – 17).

4. Key Environmental Issues

Key Issues Identified e.g., non – compliance to loan covenants, EMP and/ or government environmental requirements, insufficient mitigation measures to address project impacts, incidents, accidents, etc. Actions Taken and Corrective Action Plan (specify actions taken and corrective action plans to be implemented to address non – compliance and other identified issues). Such action plan should provide details of specific actions to be undertaken to resolve identified issues, responsible persons who will carry out such actions and timeframe/ target date to carry out and complete required actions (Table 106). The action plan could be presented in a tabular/ matrix form (see as given below). Timeframe and responsibilities for reporting to ADB on the progress of implementation of corrective action plan should also be specified under this section).

Table 106: Description and Resolution of Key Environmental Issues

	Issue
	Cause
	Required
Action
	Responsibility
	Timing
(Target Dates)
	Description of Resolution and Timing (Actual)

	Old Issues from Previous Reports

	1.
	Road Network
	To be Completed
	Civil Work
	End of 2018
	Resolution in Mid of 2018

	2.
	Projected Area
	Ongoing
	Civil Work Construction
	End of 2018
	Resolution in Mid of 2018

	New Issues from This Report

	1.
	Projected Area
	To be Completed
	Civil Work Construction
	End of 2019
	Resolution in Mid of 2019

	2.
	Road Network
	Ongoing
	Civil Work
	End of 2019
	Resolution in Mid of 2019


Complaints: Details of Complaint/s (Provide details of any complaints that have been raised by the local population and other stakeholders regarding environmental performance and environmental impacts (complainant, nature of complaint, date complaint was filed, which office received the complaint etc.)
,
,
.

Action Taken (Document how the complaints were addressed or will be addressed by indicating the following):
I. Names and designation of specific staff or officials within the Grievance Redress Committee (GRC), executing agency, project management unit, local government, contractor and/ or supervision consultant involved in receiving, documenting, and resolving the complaint (s);
II. Specific actions taken or to be taken to resolve the complaint and corresponding timeframe.
5. Conclusion and Recommendation

Overall Progress of Implementation of Environmental Management Measures (IEMM) 18 – Problems Identified and Actions Recommended Monitoring (ARM) adjustment (recommended monitoring modifications based on monitoring experience/ trends and stakeholders response).

6. Appendices

Site Inspection/ Monitoring Reports; Source and Ambient Monitoring Results (Laboratory Analysis);

Photographs

Location Map of Sampling Stations Copies of Environmental Permits/ Approvals other Relevant Information/ Documents
.
BC. Institutional/ Implementation Arrangement

Project Implementation Unit (PIU) is responsible for implementation of all the mitigation and management measures suggested in EMP and also make sure that the statutory requirements are not violated during the pre – construction, construction and operation stages of the projected road.

The Chief Project Officer (CPO) heads MPRDC. He will be responsible for the successful implementation of the Project. The Chief Engineer is also the Project Director (PD) in the MPRDC set up for the implementation of the project. The PD is assisted by PIU, Technical/ Environment and LAQ/ R and R wings at the head office. Various wings are functioning under PIU such as Technical, Environment, LAQ, Administration and Accounts etc.

An Environmental Management – Plan Implementation Unit (EM – PIU) has been created in Project Implementation Unit (PIU) and a Sr. Environmental Specialist Environment has been positioned for the overall functioning of the EM – PIU. The main activities of the EM – PIU can be divided into two categories i.e., Forestry and Environment. Forestry related activities include diversion of forest land, compensatory afforestation, avenue plantation, plantation in oxbow land etc. while environment related activities include statutory clearances, implementation of EMP through Contractor, Grievance Redress, and Training etc. An Assistant Conservator of Forest (ACF), Range Forest Officer (RFO) and Deputy RFO, assist the Sr. Environmental Specialist for forestry related activities. For environment related activities, 1. Assistant Executive Engineer (AEE) and 2. Assistant Engineer (AE) has been proposed for MPRDC – VIII. Position of one AEE and one AE are already sanctioned while another position of AEE and EE are to be sanctioned.

Project  Director  will  be  heading  the  overall  functioning  of  the  PIU.  The Executive Engineers (EEs) and supporting staff as employer’s representatives nominated for the project will be responsible for the implementation of the project under the divisions. The Sr. Environmental Specialist of the EM – PIU will look after the forestry and environmental issues during the project preparation, implementation and operation with the assistance of the Sr. Environmental Specialist of the Independent Engineer (IE). The contractor will be responsible for implementation of the EMP in the field. The “Contractors” herein mean the agency hired for execution of the construction works for the respective packages and organizational setup of for PIU. 

BD. Implementation Arrangements

The MPRDC is responsible for the implementation of the provisions made within the EMP through Independent Engineer (IE) with the help of project offices. The services of Independent Engineer (IE) will be procured to assist the site offices for monitoring the environmental aspects of the project during implementation. The IE will have a multi – disciplinary team and will also have an environmental management team having intermittent input of a senior level Environmental Specialist (ES) supported by middle level full time Environmental Specialists (one for each package). This team will ensure compliances of mitigation measures and all statutory requirements during implementation and operation of project.

Independent Engineer (IE): The Independent Engineer, to be procured through Invitation for Prequalification (ICB) for Engineering, Procurement shall assist the MPRDC with the implementation of project, once the project documents are ready. The Environmental Specialist of the IE shall be the key personnel to ensure the successful implementation of EMP provisions. Since ICB procurement is envisaged, the selected IEs are expected to have the necessary professional (s) to tackle the issues that the project is likely to bring up. The Environmental Specialist of the Independent Engineer will be a key position, which can be leveraged to ensure that the Contractor complies with the various EMP requirements.

The EMP prepared for the project road, needs to be followed during the implementation of the civil works. The EMP is integrated in the technical specification and contract documents.

Qualification and Responsibilities of Senior Environmental Specialist of IE:

Qualifications and Experience

· Postgraduate in Environmental Management/ Environmental Science/ Ecology/ Environmental Planning/ Degree in Civil Engineering with PG/ Specialization in Environment;

· Approximately 15 years of total experience with a minimum of 10 years in the preparation and implementation of EMP of highway projects and an understanding of environmental, health and safety issues;

· Prior practical experience in Highways Projects funded by Multilateral Agencies.

Roles and Responsibilities

· The key responsibility of the Environmental Specialist will be the successful implementation of the EMP;

· In addition, he/ she will update MPRDC on the progress of environmental protection and/ or enhancement works as envisaged in the EMP;

· Supervise and monitor the implementation of EMP by the Contractor;

· Review and approve site-specific environmental mitigation/ enhancement designs worked out by the Contractor based on the EMP prepared during project preparation;

· Review and recommend the Contractors’ Implementation Plans for approval (with any changes that may be   necessary) to ensure compliance with the environmental provisions of the Contract;

· Monitor tree plantation programs and the periodic Environmental Monitoring (Air, Noise, Water, Soil and Bio – Diversity) programs to ensure compliance with the statutory requirements and the EMP;

· Hold regular meetings with Contractor and provide update to MPRDC regarding the progress of environmental works;

· Prepare and submit Monthly, Quarterly, Semi – Annual and Annual Environmental Report to MPRDC;

· Develop and organize environmental training programmes to upgrade the skills within the staff of the environmental cell and the Contractors;

· Document and develop good practices during project implementation for wider dissemination.

The project will require continuous environmental supervision from the IE’s side. Since the Sr. Environmental Specialist for IE projects are to be deployed on intermittent basis, it is required to have fulltime Junior Environmental Specialist (JES) to assist the key professional in the area/ region/ state. Field Engineers supervising the construction works also needs to be trained on environmental aspects, who then shall apprise the Team Leader and the Sr. Environmental Specialist of any significant development on Environment.

Qualification and Responsibilities of Junior Environmental Specialist of IE – Sub – Professional:

Qualifications and Experience

· Postgraduate in Environmental Management/ Environmental Science/ Ecology/ Environmental Planning/ Environmental Engineering;

· Around 7 years of experience with a minimum of 3 years in the preparation and or implementation of EMP of highway projects and an understanding of Environmental, Health and Safety (EHS) issues;

· Prior practical experience in multilateral funded projects in highways sector would be an advantage.

Roles and Responsibilities

· The key responsibility of the Environmental Specialist (ES) will be the successful implementation of the Environmental Management Plan (EMP);

· In addition, he/ she will update the Key Environmental Specialist (KES) and the Team Leader (TL) of IE on the progress of environmental protection and/ or enhancement works as envisaged in the EMP;

· Regularly supervise and monitor the implementation of EMP by the Contractor;

· Verify the extent of environmental compliance of the Contractor regularly;

· Monitor tree plantation programs and the periodic Environmental Monitoring (Air, Water, Noise, Soil  and Bio – Diversity) Programs to ensure compliance with the statutory requirements and the EMP;

· Interact and hold regular meetings with Contractor Environmental Officers (CEO) in implementation of the EMP;

· Assist the Key Environmental Specialist (KES) in preparation of Monthly, Quarterly, Semi – Annual and Annual Environmental Reports;

· Assist the Key Environmental Specialist in documenting good practices during project implementation for wider dissemination;

· Regularly monitor the approved site – specific environmental mitigation/ enhancement designs based on the EMP prepared.

Contractor: Execution of works will be the responsibility of the PBDPS Contractor (Performance based Deferred Payment System Contractor). The Contractor may himself be the executioner of the project or might decide to sublet some part to petty contractor. The Contractor shall be responsible for both the jobs done by the petty contactor (if Sub – Let) as well by him. In both the cases the Contractor will implement the environmental measures. This has been done with a view to ensure that road construction and environmental management goes together. The Contractors shall employ a full time Environmental Officer (EO) whose qualification and responsibilities shall be as stated below:

Qualification and Responsibilities of Environmental Officer (EO) of Contractor are Depicted Below:
Qualifications and Experience

· Postgraduate in Environmental Management/ Environmental Science/ Zoology/ Botany/ Ecology/ Environmental Planning/ Environmental Engineering;

· Around 5 years of experience with a minimum of 2 years in the implementation of EMP of highway  projects and an understanding of environmental, health and safety issues;

· Prior practical experience in multilateral funded projects in highways sector would be an advantage.

Roles and Responsibilities

· The Environmental Officer shall report directly to the Resident Construction Manager/ Project Manager of the Contractor so that the pertinent environmental issues that he raises are promptly dealt with;

· He shall also have a direct interaction with the Environmental Specialist of the IE;

· Monitor/ implement measures laid out in the EMP and or as directed by the IE for the work executed both by petty contractors and the contractor;

· Implement tree plantation programs (if under Contractor’s Scope) and conduct periodic Environmental Monitoring (Air, Water, Noise, Soil  and Bio – Diversity) Programs to ensure compliance with the statutory requirements and the EMP;

· Provide key inputs in the development of the Contractors’ implementation plan for all construction activities, including haulage of material to site, adhering to the requirements of the EMP and getting approval of the IE on the same before start of works;

· Ensure that the regulatory permissions required for the construction equipment, vehicles and machinery (given in the EMP) have been obtained and are valid at all times during the execution of the project;

· Prepare/ fill up the environmental and safety related compliances as per Daily, Weekly, Fortnightly, Monthly, Quarterly, Semi – Annual Checklists in the EMP;

· Prepare Safety Plans, Debris and Waste Disposal Plan, Emergency Response Plans and Quarry Management and other Safety, Health and Environment Related Plans for Approval of the IE;

· Identify  locations  for  siting  construction  camps  and  other  plants,  machinery, vehicles and equipment, as well as locations for storage and disposal of wastes, both from the construction camps and from the site and obtain approval for the same from the IE;

· Detail out site-specific environmental mitigation and enhancement measures and obtain approval of the IE for the same;

· Carry out the measurements of environmental mitigation and/ or enhancement works and prepares bills for the same for approval and payment through the IE;

· Ensure that the safety of the workers and other site users is not compromised during construction;

· Ensure that adequate monitoring facilities are available for collecting samples of all discharges from the Contractor’s plants, equipment and camps;

· Verify the extent of environmental compliance at sites from where the Contractor is procuring the material – Borrow Area, Quarries, Crushers or Even Sand and Suggest Appropriate Mitigation Measures, if required.

Penalty Clause:

· For not employing a full time Environmental Officer (EO), the contractor shall be levied a fine of ₹  2,000/- every day from his invoice;

· The Environmental Officer shall be approved by the Client;

· In case of non-notified absence of the Environmental Officer (absence to be notified to the authority in writing) for more than 15 days from site, a fine of ₹ 2,000/- per day to be levied on the contractor. Eligibility of leave due to the Environmental Officer shall be as per standard guidelines of the organization.
The environmental officer shall have an environmental, health and safety team to help him in implementing the EMP. These team members may/ may not report to him/ her directly, but shall apprise him of all the incidents and mark a formal report of any incident having an impact on the Health, Environment and Safety (HES) Issues.

Safety Officer (SO): The safety officer shall on day to day basis interact and assist the EO in implementation of the safety features mentioned in the EMP. He shall also assist the EO in the preparation and submission of safety plans.
First Aider/ Medical Officer (MO): The first aider/ medical officer shall interact and assist the EO in implementation of the health features mentioned in the EMP.
Duty Officers (DO)/ Supervisors: The Duty Officers shall on day to day basis, take the necessary mitigation measures as per the directions of the EO, SO and MO and monitor the project facilities and report to the EO on activities that adversely affect the environment in the vicinity.

Plant Engineer (PE): The Plant Engineer has the responsibility of managing and controlling the Hot Mix Plant (HMP), crusher unit and fleet of vehicles. He shall ensure that the environment is not degraded at his plant site. Even though the EO shall routinely monitor to detect any negative issues due to operations and bring it to the knowledge of plant manager for taking rectification works. In case of emergency the Plant Engineer (PE) shall immediately notify the EO for necessary actions.

BE.  Institutional Capacity Building

Construction industry of India is an important indicator of the development as it creates investment opportunities across various related sectors. The industry is fragmented, with a handful of major companies involved in the construction activities across all segments; medium sized companies specializing in niche activities; and small and medium contractors, who work on the sub – contractor basis and carry out the work in the field. In the absence of any institutional mechanism for skill formation, construction workers continue to be trained by the traditional master craftsmen. Apart from its inadequacy in quantitative terms, the traditional system neither utilizes new technologies and work methods, nor does it absorb the benefits of Research and Development (R and D).

Therefore, for Successful Implementation of Environmental Management Plan (EMP) it is important to orient Contractor’s supervisory staff as well as key field staff towards Environmental Issues (EI) of Highway Projects, Implementation of Mitigation Measures (IMM), Green Construction Technology (GCT) and Sustainable Environment (SE) to Safeguard Natural Resources (SNR) and Existing Environment (EE). The Environmental Specialist/ Engineers @ PIU and Independent Engineer (IE) are also responsible for the implementation of the EMP, need to be trained. To ensure the success of the proposed implementation set up, there is need for training and skill up – gradation. Hence, considering the requirement, the following training program is suggested.

Training Components

The environmental training should encompass the following:

· Understanding of the relevant environmental regulations and their application to the project;

· Environmental and Social Issues in Highway Projects;

· Road Safety and Road Safety Audit for Highways;

· Mainstreaming Bio – Diversity in Road Transportation Projects for Promoting Smart Green Infrastructure;

· Mitigation measures of noise generated from construction equipment;

· Environmental Monitoring during Construction Stage and Operation Stage;

· Green Highways and Green Infrastructure (GH and GI);

· Use of Waste Plastic in Road Construction;

· ISO – 14001: 2004; Environmental Management System/Plan (EMS/P).

Training Program

A training program needs to be worked out incorporating the project needs as well as the intermediate – term capacity building needs of the PIU, IE and Contractor. The program should consist of a number of training modules specific to target groups. The training would cover the basic principles and postulates of environmental assessment, mitigation plans and program implementation techniques, monitoring and management methods and tools. Looking into the potential requirements of each of the target groups, several training component has been suggested.

Given below is a list of Training Institutes which can be contacted for providing training in various issues related to environmental management as identified in Training Components?
Environment Budget

Mitigation/ Enhancement Budget

An environmental management budget of INR: ₹ 12, 33,880 (Indian Rupees Twelve Lakh Thirty Three Thousand Eight Hundred and Eighty only) has been estimated for implementation of the environmental management plan. This budget also includes cost of environmental monitoring and associated trainings. A detail of environmental management budget is given in the Table 107.
Table 107: Environmental Management Cost Estimate
	SR. NO.
	ITEM DESCRIPTION
	QTY.
	UNIT
	RATE (₹)
	AMOUNT (₹)
	RESPONSIBILITY

	A
	FOREST CLEARANCE AND COMPENSATORY AFFORESTATION

	A.1
	Compensatory afforestation and avenue plantation @ 1: 10 trees including 3 year maintenance;
	770
	Number
	1,000/-
	7,70,000/-
	PIU through Forest Department;

	B
	Environmental Monitoring
	
	

	B.1
	Ambient air quality monitoring during construction and operation phases (2 times in a year for 2 years or construction period 2 sites and five years during operation/ defect liability period, once in a year at two sites;
	04
	Number
	8,750/-
	20,840/-
	PIU through Forest Department;

	B.2
	Ambient noise monitoring during construction and operation phases (2 times in a year for 2 years or construction period 2 sites and five years during operation/ defect liability period, once in a year at two sites;
	04
	Number
	2,780/-
	11,120/-
	

	B.3
	Water quality monitoring of surface water during construction and operation phases (2 times in a year for 2 years or construction period 2 sites and five years during operation/ defect liability period, once in a year at two  sites;
	04
	Number
	5,210/-
	20,840/-
	

	B.4
	Water quality monitoring of Drinking water during construction and operation phases (2 times in a year for 2 years or construction period 2 sites and five years during operation/ defect liability period, once in a year at two sites;
	04
	Number
	5,130/-
	20,520/-
	

	B.5
	Soil quality  monitoring during construction and operation phases (2 times in a year for 2 years or construction period 2 sites and five years during operation/ defect liability period, once in a year at two sites;
	04
	Number
	9,890/-
	39,560/-
	

	C
	Noise Barrier @ Sensitive Location
	
	

	
	Provide the noise barrier at sensitive area likes school and Temples. The noise Barrrier of hollow brick wall reinforced concrete panels with height of 3.5 m. the design of the noise barrier shall be approved by the engineer in charge;
	100
	Rm
	2,100/-
	2,10,000/-
	Contractor through BOQ;

	D
	Solid Waste Management
	
	
	
	
	

	D.1
	Solid Waste Management during entire project period;
	10
	Number
	3,000/- Month
	30,000/-
	

	E
	Dust Suppression
	
	
	
	
	

	E.1
	Dust Suppression along the entire project length two tankers in a day;
	100
	Number
	2,000/- per Day per Tanker
	2,00,000/-
	

	F
	Environmental Training
	
	
	
	
	

	F.1
	Training @ Site: Two  training sessions during construction period;
	02
	Per Sessions
	50,000/- per Session
	1,00,000/-
	PIU through Forest Department;

	
	Total Cost =
	12,33,880/-
	


X.  CONCLUSIONS AND RECOMMENDATIONS

A. Conclusion

Environmental impact assessments are regarded as an important instrument for the government to achieve its aims in environmental matters and to promote sustainable development. “One of the aims of this Act is to ensure that the Planning Agency will receive sufficient information in order to take a decision on any specific project with full awareness of how likely the project is to have a substantial impact on the environment.”
The project proponent will generate direct as well as indirect employment facilities in the nearby areas and also determined to provide clean and green environment. The widening of project demands more manpower for its operation. 

Besides faster connectivity and commercial, economic up – surge, the project will provide:

· More Plantation and Greenery;

· Medical aid available across the highway;

· More safety of users assured through curve improvements, re – construction of bridges, crash barriers, roadside furniture;

· Substantial saving in vehicle operation cost and less pollution;

· Creation of Beautiful Water Bodies (BWB);

· Economic up – liftment due to faster, better accessibility and saving in vehicle operation cost.

The concern authority made provision to monitor air quality, water quality and noise level from pollution control board. The same will continue with all its future expansion (if any). This will help you to protect the environment better. If any immediate preventive and corrective action required the company follow the same proper consultation will approach to pollution control board experts. This will provide better working condition.

Thus the EIA of the proposed project thus will be conducted with total concern and consideration.

The Projected Road is a part of EXISTING MDR from Bhaukhedi – Dhamanda – Amlaha Road.The proposed improvement starts in Bhaukhedi village from the T – Junction of village near Bhaukhedi (Km 00.000) up, then along EXISTING MDR from Km 00.000 and ends at X – Junction with SH – 18 near Amlaha village in Sehore district. Length of the existing road is 17.850 Km.  After the proposed improvement (re – alignment, curve improvement), length of the project road will be 17.850 Km. No new bypass is proposed, and instead re – alignments at one locations for improving the road geometrics, safety and meet the project objectives. Bhaukhedi – Amlaha – Dhamanda Section would be required to be widened to two lanes with paved shoulder configuration from the Year 2018 and 2020 onwards respectively. 
As per ADB Safeguard Policy Statement 2009, proposed project is “Category – B” Project. The Initial Environmental Examination (IEE) Report attempts to identify significant potential environmental impacts associated with the construction and operational phases of the proposed road project. Apart from positive impacts road projects could also generate some adverse Direct and Indirect Environmental Impact (IEI). Direct Environmental Impacts (DEI) is usually due to construction activities, while indirect environmental impacts are usually related to the operation of improved roads.

Most of the adverse impacts of road project during construction period are temporary in nature. These impacts can be minimized through specific engineering solutions. Environmental friendly  construction  methodology  has  been  incorporated  into  the  project  design  and Environment Management Plan (EMP) has been prepared to minimize the overall impact on environmental attributes by the proposed project works. Therefore, it is unlikely to cause any significant adverse environmental impacts and no further detailed study is required.

As per the Government of India Regulation, Environmental Clearance is not required for the proposed project. However, Tree Felling Permission (TFP) from State Forest Department (SFD) will be required before start of construction.

B. Recommendations

The Conservation and Ecosystem Management (CEM) has vital role to minimize the impact of highway construction. Maintaining natural flows of rivers, streams etc. without changing the gorge of flow at highway site also contribute to conservation of ecosystem.

The use of Recycled Asphalt Cold Mix (RACM) in lieu of Hot Mix Asphalt (HMA) is one of the practices to reduce the life – cycle energy in highway construction. Recycled Asphalt Pavement (RAP) materials generated out of the existing distressed bituminous layers are proposed to be used as the base layer. The single most important justification for use of this technology is that it reduces the emission of greenhouse gases and controls thereby global warming. This would earn tradable carbon credit. Secondly, the technology is quite compatible with Reclaimed Asphalt Pavement Technology (RAPT), which saves the requirement of fresh aggregates and reduces the environmental hazard associated with dumping of damaged pavement materials. The fumes from Hot Mix Asphalt are known to be potential health hazards, especially for the construction workers. Construction at normal air temperature of the mix avoids this health hazard.

Bio – engineering is the technique of utilizing vegetation in addressing geo – technical problems, which is the only environment friendly and sustainable technology to control soil erosion and slope stabilization in highway project.

Waste Plastic Creates Problem to the Environment. The best way of disposal of waste plastic is its recycling to the maximum extent and waste plastic has great potential for use in bituminous construction. Plastics increase the melting point of the bitumen as well as its addition in small dose helps in substantially improving Marshall Properties (MP), Fatigue Life (FL) and other properties. Use of this technology can not only strengthens the road construction, but also increases the road life, and also help to improve the Environment.

As discussed above, the Environmental Management Plan (EMP) has been prepared incorporating various Advanced and Modern Technologies and Guidelines to Reduce the Environmental Impacts of Highway Construction to make it a Green Highway. Therefore, it is recommended to strictly follow the EMP and associated Guidelines during construction phase and operation phase of the project (Appendix – 8). 
Green Highway Considerations at Construction Stage:

· Use of Waste Plastic in Road Construction;

· Use of Recycled Asphalt Cold Mix Technology;

· Slope stabilization using Coir Geo – Textile and Vetiver Grass;

· Phyco-Remediation of water using NUALGI Technology;

· Native indigenous trees species with large canopy cover shall be planted. One Sq. m. of green canopy absorb 0.2 Kg of CO2 and other waste gases;

· Preservation of fertile top soil;

· Adequate number to cross drainage structures proposed to maintain natural flows of streams without changing the gorge of flow at highway site;

· Rainwater Harvesting Structures to Improve Ground Water Level (GWL);

· Provision of LPG in construction camp as fuel source;

· Utilization of low electrical equipment viz. CFL, LED etc. in construction camp;

· Utilization of Solar Panels (SP) in camps, offices and execution sites;

· Disposal of hazardous and non-hazardous waste from construction site and reporting its environmental compliances to concerned authorities;

· Use of CNG vehicles;

· Reduction in fuel consumption and lower down fuel demand in machinery and vehicles.

Appendix – 2: Guidelines for Emergency Management System/ Plan.

Many emergencies can occur in construction sites and will need to be effectively handled. The environmental and occupational health and safety aspects and related emergency can includes incidence such as Collapse/ Subsidence of Soil/ Fire/ Explosion/ Gas Leak, Collapse of Building/ Equipment and other Occupational Accidents. On site and off site Emergency Management System/ Plan will be developed to effectively handle them. The following guidelines will be used to develop these plans.

Guidelines: Availability of “On – Site Emergency Management Plan”
· The contractor will have a written on site Emergency Management Plan (EMP). The contractor should submit a copy of this plan to MPRDC and the Supervision Consultant before the start of the work;

· Contractor will develop the onsite emergency plan considering the potential environmental, occupational health and safety emergency situation at site;

· Contractor will include a list of potential emergency situations in the emergency management plan including potential Environmental and Occupational Health and Safety Emergency Situations during construction, operation and maintenance stages.

Examples of potential emergency situations have been defined below for guidance purposes. The contractors may follow and also refer to this for developing site specific on site emergency preparedness plans (Table 108).

Table 108: List of Common Hazards

	Emergency Conditions/ Situations
	Sources

	Collapse/ Subsidence of Soil and Structures;
	· Civil Structures;
· Heavy Construction Machinery;

	Bulk Spillage;
	· Hazardous Substance/ Inflammable Liquid Storage;
· Vehicular Movement on Highway;

	Fire and Explosion;
	· Inflammable Storage Areas;
· Gas Cylinder Storage Areas;
· Electrical Circuits;
· Isolated Gas Cylinders (LPG/ DA);
· Welding/ Gas Cutting Activity;

	Flooding;
	· Heavy Monsoons/ Seasons;
· Upstream Activities of Irrigation or Damming;
· Glacial Lake Outburst Flood at the Source of the River;

	Electrical Shock;
	· High Tension Line;
· Low Tension Distribution;
· Electrically Operated Machines/ Equipment/ Hand Tools/ Electrical Cables;

	Gaseous Leakage;
	· Gas Cylinder Storage Areas;
· Gas Cylinder used in Gas Cutting/ Welding Purposes;

	Accidents due to Vehicles;
	· Heavy Earth Moving Machinery;
· Cranes;
· Fork Lifts;
· Trucks;
· Workman Transport Vehicles (Cars/ Scooters/ Motor Cycles/ Cycles)
· Collapse, Toppling or Collision of Transport Equipment;

	Slips and Falls (Man and Material);
	· Work at Height (Roof Work, Steel Erection, Scaffold, Repair and       Maintenance, Erection of Equipment, Excavation etc.);

· Slips (Watery Surfaces due to Rain);

· Lifting Tools and Tackles (Electric Hoist and Forklifts);

· Falling into the River and Drowning;

	Collision with Stationary/ Moving Objects;
	· Vehicular Movement on Highway;

	Other Hazards;
	· Cuts and Wounds;

· Confined Space (under and Inside Machinery etc.);

· Hot Burns;

· Pressure Impacts (Plant Contains Several Pressure Vessels and Pipe Fitting Containing CO2, Air, Water, Product and Steam, which can Cause Accidents and Injuries to Person Around).


Design of “On – Site Emergency Plan”: The “On – Site Emergency Plan” to be prepared by contractor will include a minimum of the following information:

· Name and Address of Contractor;

· Up – dation Sheet;

· Project Location;

· Name, Designation and Contact Numbers of the organization, nearby hospitals, fire agencies etc. and key personnel including their assigned responsibilities in case of an emergency;

· The roles and responsibilities of executing personnel;

· Site Layout Diagram;

· Identification of Potential Emergencies Situations/ Preventive Measures/ Control and Response Measures;

· Location of Emergency Control Centre (or designated area for emergency control/ coordination) with requisite facilities;

· Medical services/ first aid;

· List of emergency equipment including fire extinguishers, fire suits etc.

Emergency Control Centre: The emergency control centre will be equipped with following facilities:

· Copy of current on – site emergency plan;

· Display of the name of site emergency controller;

· Appropriate numbers of artificial respiratory sets;

· Appropriate numbers of stretchers;

· Vehicle/ ambulances on each construction site for 24 – Hours;

· Adequate and reliable communication facilities (phone, handset etc.);

· Site layout diagram with entry and Exit Routes/ Assembly Points;

· Directory of internal/ external emergency phone Numbers;

· Fire extinguishers (DCP – Type/ Foam – Type/ CO2) on all construction camps and yards;

· List of fire extinguishers installed in the construction sites and yards including maintenance records;

· A set of Personal Protective Equipment (PPE) for each and every member of the construction team;

· First – aid boxes with prescribed first-aid medicines in every construction camp site and yard;

· List of competent first – aiders;

· List of fire trained personnel;

· Appropriate numbers of blankets, rescue ropes and high beam torches;

· Drinking water;

· Gas leak detectors;

· Life boats and jackets.

Records: The following records will be maintained:

1. Record of emergency preparedness plan with emergency contact numbers;

2. Mock drill/ emergency preparedness exercise records;

3. Corrective preventive action record after emergency is occurred.

Reporting: The accident and incident records and emergency preparedness drill reports will form part of quarterly report to MPRDC and the Supervision Consultant.

Responsibility:
· Prime Responsibility: Contractor will be responsible for implementing the Emergency Plan and Reporting;

· Supervisory Responsibility: The Supervision Consultant will check compliance of the contractor with the above guidelines.
Appendix – 3: Environmental Management Plan (EMP).
Works to be implemented by the Contractor under Civil Works Contracts as shown in the above Tables (Bill of Quantities);
Appendix – 4: Guidelines for Tree Plantation and Management.

Preparation of the Plantation Area: For plantation in new areas it is always economical and comfortable to plant trees in blocks. The open areas near the sub – project roads will be identified and selected. During the selection of the block plantation sites, the availability of the water in nearby areas will be taken into consideration as the survival of the tree saplings depends on the availability of water or watering facilities.

Preparation of Pits and Sapling Transplantation: The location of each plantation pit will be marked according to the design and distance of the plantation. The size of the plantation pit varies depending upon the species of the plants, height of the saplings. Trees will be planted on the alternate rows in a straight line for the prevention of the horizontal dispersion of the pollutants. Hence the pit will be dig accordingly. During the time of placing the tree saplings the roots will be freed from plastic or any type of cover, which is normally use for the transplantation of the tree saplings from the seed bed to the tree plantation pits. This exercise will help the root hairs to reach the soil.

Spacing: For the survivability of the tree species planted spacing between the saplings should be maintained. Spacing which are usually used for teak planting are 2 × 2 m2, 3 × 1 m2, 3 × 3 m2, 4 × 2 m2 and 4 × 4 m2, depending on site condition. However, wider spacing of 6 × 1 m2 can also be adopted sometimes, where the survivability is high. Closer spacing is used for straight timber of good quality.

Time of Plantation: As per the normal practices followed under the silvi – cultural guidelines plantation of the tree sapling to be done only after the first shower during the rainy season. The best time for plantation is after 15 days from the day of first shower during rainy season.

Protection of Tree Saplings: Circular tree guard should be placed after the plantation of the saplings for the protection of these young plants from the ravages of cattle, sheep and goat and other animals. If tree saplings died or damage occur after placing the circular tree guard, timely replacements of damaged plant and thereafter care is important.

Selection of Tree Species: The selection of the tree species to be planted plays a crucial role for higher survivability rate. This is always better to choose the local and vulnerable, endemic species.

Maintenance (Include Thinning): Weeding: Low pruning at 6 months, Thinning: Thinning will start after the stand is 3 to 4 years old and repeated every 4 years until the stand is 15 years old. Between 15 to 25 years old, thinning should be conducted every 5 years and after 25 years old, thinning will be done after every 10 years. When the canopy closes, at about 6 years, 30% to 40% of the stems will be thinned to selectively remove suppressed, diseased and badly formed trees.

Survivability: Periodic assessment will be carried for survivability of the trees. Minimum 70% survival rate will be achieved.

Records: The following records will be maintained:

1. Record of Tree Plantation;

2. Record of Survivability Rate.

Reporting: The tree plantation and survivability report will be sent to EA – Six Monthly Responsibilities.

Responsibility:

· Prime Responsibility: PIU through contractor or Forest Department Contractor (FDC) will be responsible for tree cutting or plantation.

· Supervisory Responsibility: Supervision Consultant to check compliance of above guidelines.

Appendix – 5: Guidelines for Borrow Areas Management.
Selection and Rehabilitation of Borrow Pits: Guidelines for selection of borrow pits, amount that can be borrowed and its rehabilitation in line with The Indian Road Congress (IRC): 10 – 1961 will be followed and are as follows:

· Contractor must identify the borrow areas before start of construction and submit these details with rehabilitation plan;

· Borrow areas will not be located on cultivable lands. However, if it becomes necessary to borrow earth from temporarily acquired cultivated lands, their depth will not exceed 45 cm. The top – soil to a depth of 15 cm will be stripped and set aside. Thereafter, soil may be dug out to a further depth not exceeding 30 cm and used in forming the embankment;

· A 15 cm top – soil will be stripped off from the borrow pit and this will be stored in stockpiles in a designated area for height not exceeding 2 m and side slopes not steeper than 1: 2 (Vertical: Horizontal);

· Ridges of not less than 8 m widths will be left at intervals not exceeding 300 m. Small drains will be cut through the ridges, if necessary, to facilitate drainage. The slope of the edges will be maintained not steeper than 1: 4 (Vertical: Horizontal);

· Borrow pit will be selected from wasteland;

· Priority will be given to the borrowing from humps above the general ground level within the road land;

· Priority will be given to the borrowing by excavating/ enlarging existing tanks;

· Borrowing will be from land acquired temporarily and located at least 500 m away from the road;

· Borrowing will be from mounds resulting from the digging of well and lowering of agricultural fields in vicinity of the road;

· Borrow area near to any surface water body will be at least at a distance of 15 m from the toe of the bank or High Flood Level (HFL), whichever is maximum;

· In case of settlements, borrow pits will not be selected within a distance 800 m from towns or villages. If un-avoidable, earth excavation will not exceed 30 cm in depth;

· The haulage distance from site will not be too far;

· Re-development plan will be prepared by the contractor before the start of work, which should be duly agreed upon by land owner;

· Borrow pits will be backfilled with rejected construction wastes and covered with vegetation;

· Borrow areas might be used for aqua – culture in case landowner wants such development;

· Borrow pits located near habitat areas will be re – developed immediately after borrowing is completed. If spoils are dumped, that will be covered with a layers of stockpiled top-soil in accordance with compliance requirements with respect MOEF – CC/ SPCB guidelines;

· Prohibit dumping of waste except inert construction rubble.

Records: The following records will be maintained:

1. List of Borrow areas identification with capacity and rehabilitation plan;

2. Agreement with land owners where applicable;

3. Details of Earth Excavated;

4. Closure report of rehabilitated borrow pits.

Reporting: The Borrow area opening, earth borrowed and borrow area rehabilitation details will form part of half yearly report.

Responsibility:

· Prime Responsibility: Contractor will be responsible for borrow area management and reporting;

· Supervisory Responsibility: Supervision Consultant will check compliance with the above guidelines.
Appendix – 6: Guidelines for Waste Disposal and Management Plan.
A Waste Disposal and Management Plan will be prepared by the Contractor before start of construction works and submitted to MPRDC and the Supervision Consultant for their review and approval. The management plan will follow the guidelines as given below:

(i) The debris disposal site should be identified which are preferably barren or low – lying areas away from settlements;

(ii) Prior concurrence will be taken from concerned Government Authorities or Land Owners;

(iii) Due care should be taken during site clearance and disposal of debris so that public/ private properties are not damage or effected, no traffic are interrupted;

(iv) All efforts should be made to use debris in road construction or any other public utilities;

(v) The debris should be stored at site ensuring that existing water bodies and drains within or adjacent to the site are kept safe and free and no blocking of drains occurs;

(vi) All dust prone material should be transported in a covered truck;

(vii) All liquid waste like oils and paint waste should be stored at identified locations and preferably on a cemented floor. Provision of spill collection pit will be made in the floor to collect the spilled oil or paint. These should be sold off to authorized recyclers;

(viii) All domestic waste generated at construction camp preferably be composted in portable mechanized composter. The composted material will be used as manure. In case composting is not feasible, the material will either be disposed off though municipal waste disposal system or disposed of through land burial. The dump site must be covered up with at least six inch thick layer of soil;

(ix) Only appropriately design and compliant landfills will be used for disposing waste;

(x) All efforts should be made that no chemical/ oily waste spill over to ground or water bodies;

(xi) All precautions should be followed for emergency preparedness and occupational, health and safety during construction and handling a waste;

(xii) Provision of fire extinguishers will be made at the storage area;

(xiii) Adequate traffic control signals and barriers should be used in case traffic is to be diverted during debris disposal. All efforts should be made to ensure avoidance of traffic jam, which otherwise results in air pollution, noise pollution and public un-rest;

(xiv) Hazardous waste and chemicals should be stored in a dedicated storage area that has: 1) Weather protection, 2) Solid impermeable surface and drainage to treatment system, 3) Security fence/ lock, 4) Primary and secondary containment with 110% volume for liquids;

(xv) Domestic waste shall only be disposed of at the approved, appropriately designed, compliant waste management facility (land – fill) and land burial of waste shall not be permitted.

Records: The following records will be maintained:

· Generation and disposal quantity with location of disposal;

· Recyclables waste generation and disposal;

· Domestic waste disposal locations details.

Reporting: The waste generation and disposal details will form part of quarterly report to MPRDC.

Responsibility:

· Prime Responsibility: Contractor will be responsible for waste management and reporting;

· Supervisory Responsibility: Supervision Consultant will check the contractor’s adherence to the above guidelines.

Appendix – 7: Impacts of Climate Change on Road Transport in the State of Madhya Pradesh.
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1 Introduction

In general, ransport can be vuinerabe to many diferent types of weather condilons, of which,
ome of them couid bo exacorbalod wilh cimale change. Many of tham rlate 1o extrems
‘woather conditons (6. stoms, extreme preciplaions, exromo lomparaturos) which on thoi
tum may resultin sovere consequences for the physicalenvironment (e.9. floods, andsids,..)
and reprosant risks for ransportinfrasiructures and operations.

Dopending on future global warming and the region of Madhya Pradesh i Inda, transport
modss and system components could be ffected by one or several simultaneous changes In
cimale condilons, Including hotler summers, exireme precipfation evenis and increased
storminess. If such impacs are not anicpaled In fuure ransport infrastucture dosign and
malntenance, those changing wealher condifons coul, in some regions, accelerate thelr
dotororaion, Increase sovere damages risks, raffc ineruplion and accidents which could, on
thelrurn, afect conomic acivle.

Distics in Madhya Pradosh aro idonifed as being amongst the highst in Inda i torms of
social vunerablty I a study which examined exposure 1o the efects of cimate change and
‘scanomic globalizaion®. Natura calamies ke drough, ioods and hallstorms are a common
feature fo the state. Almost every year ono or oiher partof the sate s generaly hat. The NP
Stato of Environment report has analyzed the naural disasters n the state (mainy drough,
floods and heat waves).

Litoraturo Review on Climats Variabity over Madhya Pradesh
21 Madhya Pradesh Stato Action Plan on Climato Change (MP SAPCC)

“This craft version o the State Acton Plan on Climate Changa (MP SAPCC), developed by the
‘Goverment of Madhya Pradesh (GolP), aims to address the ogional concerns and to outne
sirstegis required o develop a cimale fesient sate. The siralegies and recommendations of
the MPSAPGC intend In due course, to strengthen the dovelopmental planning process of he
tate wih poly lvel Iterventions favoring ow carbon growh,

Chapter 4 f daft MP SAPCC repor, on observed cimats rends and projoctod cimate changs,
meniions Madhya Pradesh to have & sublopicalcimete wih tres disinc seasons, vz intor
from December to February followed by summer season from March (o May and rainy season
extending from June to Oclobor.  During winlrs the moan lamperature remains round 107C.
nd mean maximum temperature remains 25°C and the minimum emperature goes down to
%G In some rogions. During summers, the mean minmum temporature is 22°C and moan
‘maximum is SE°C. The maximum tamperalure during Summer oan go up to 48°C, especialy I
May and June which are the hotiest months.

The average annualranfall for th state is 1160 mm. Rainfall s heaviest n the south-castem
parts of tho state and It docraases as ono move lowards the norh-west. Balaghat n the soulh
oceives the maximum rains; whoro average rainfal s above 1600 mm. The olher southen
disticts of Manda, Dindor and Anuppur receive between 1200-1400 o o rain. The rainfal
rops 1o the 10001200 mm as one move further north and wesL. Western districts in MP.
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Rogard . Wes 2004 g winssthy 1ol Shossrs. it changs and gasmisien 1 s
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[image: image55.png]ncluding most of those in the Mahva plateau and Shaopur and Shivpuri in tha north roclves.
800-1000 mm of rain. Average annual ainfal is below 800 mm in the south-wostor tp o tho
stte, inclucing southern ha of Jhabua and western haf of Barwani distrit. The rainfal is
elow 800 mm in the disrits ing i the north mos part of the tate including Morena, Data,
‘Gualior and Bhind. Most of the rainfal i the stte is ocoved from tho soulr-wost monsoon
during June to September

Trends of average annual monsoon rai fall analyzed fo the poriod 1961 (0 2002 show an ntr-
annual varabily of average monsoon rain fall n the 41 yoar poriod, and tha rain fal tond is
Seen o be decreasing as decipnered from the negative sope of the oquation ropresenting the
linear rends. Further a tudy carried out by Goswami f al (20082, for obsorvations spanring
50 years i the Ceniral Indan rogon incuding Madhya Pradosh, ndicates thal tho extromo
preciptaton events which are above 100 mm are increasing I torms of thei ntensity and
frequency, wihlow and moderate evns becoming more and moro nfroquent.

22 Climate Projections - MP SAPCC dratroport

The MP SAPCC craft report provides climate projections for 20305 (2021-2050) and 20805
(2071-2098) thal have been derived from PRECIS. (Providing Rogional Glimate for Impact
Stucios), which Is a deskop version of the HadRM3 model wih a grid resolution of 0.44° x
044", PRECIS simulaton dataset was provided by the ndian Instuts of Tropical Metaorology
Pune. The cimata change scenarios wero diten by the GHG emission scenarios - ATB which
‘assumes a fluro world of very rapid sconomic growth, a global population that peaks in mid-
coniury and decines thereafer, and assumes rapid Inroduction of now and moro offcent
ochnologies. Change i precipfaion and tomperature In 20305 and end of the century 20805
have boen derved wihrespect o 1870s (1961-1990),

221 Temperature

The average surface daiy maximum tomperatures, in the period 2030s s projected o rise by
1.8:2.0C hroughout Madhya Pradosh and the daly minimu temperature s projected o iso
bewoen 2.0°C 0 2.4°C during the samo periad; the easter half f the tate experiencing moro
warming than the westor hal. By 20805, the maximum temperature is projecied (0 rise
between 3.4°C 0 4.4°C wih northern region sxperiencing warmer temperatures.

222 Rainfall
Projocions of aifal In Machya Pracsh or the period 2021 0 2050 ndicale tht there s kel
1o bo docrease invinter rainfll as one move ffom easter partof MP to westem part of MP.
pre-monsoan period, i ranfall i increasing only in the Sauthen partof P, with decrease i
ain falln al othe parts. Inthe Monsoon period, hereis a slightincrease in raifal ai over WP
(e increas being 1,25 tis the rainfall observed I the current cimate), and wih o changs
in o Morena, Shivpur, Bhind, and Gwalir areas. During post monsoon period, slowy again
the wester ond of MP s fikely o face decrease n ainfal, wit no change o Ite ncrease In
rainfll n most other parts f the state. In 2100 ther Is an overalIncreass In rain fal wih
Southem states By 1o rocaive more ain al i the norther states. The Increase n rain fall
during the post mansoon and pre monsoon periods are projected 1o be more than ho increase
in ran falls projocted fo the monsoon period. Table 1 summarizes the projected changes In
cimale paramoters a dorived ffom PRECIS.

“Table 1 Projected Changes In Climate Parameters for the State of Madhya Pradssh

Prjociod Changes i Clmate 2021.2080 2071.2100
Daly masimam tmperatres 152 nresse 54-44C ncrosse
Daly Minimum Temperatures 20-24C eronse > 44 ncrosso

78, Goswa, V. Vrugopa, 0. Secupt, 1. 5. Nedhuscodaen Price K. Yeves, s Terd of
B R Everis Gis o i  Weing Erwonma, Soncs 1 Decanos 208 Vol 314, . S8, 5.
i




[image: image56.png]Mansoon Frocpiaten incresse n praciiation by 125 | More than 1.35 mes incroase

imes the " cutentobterved | In pracipiaton wih respect o

| ranfal in st pats of Madhya | Obsarvd clmato in most pars

| Prades No change in Moren, | o Madhya Pradesh. Wih major |

Shpur, Gwalor and_ Bhid; | paris of Hoshangabad and |

ncrasse i procpiaon 1 | Damon. Manid and norher

sastom parts of Hoshangabad, | paris  of _Balaghat il

Porier pat of Belu, norh | oxparence ain i excess of

tom pars "of Boti and | 145 s tho cosorved cimate

‘Southen part ofSehore now. The exteme norham and

wasiomn part of o sato wl

o expeince excess raifall

| B s o

WinerProcpiaton acresse n procipaton Substantal ncrsass n

prochiation in Contal_and

South wostor part of Mathya

Pradash  ncroasing from
between 14510 185 tmes

(Sair: P SAPGG, Govi of Madiya Pradesh, Dafl Varson, 2072]

23 Ghapter V- Anticipated Environmental Impacts and Mitigation Moasures
(Section D of Chapler V/on “Climato Risks and Adaptation noods-is roproducod horo as under)

imate risks wera identfied folowing bth top down and bottom up approaches. Under the top
down approach changes of koy cimato parametors, mainly erperature and prociplaton wer
projectad for 2050 using an ensembe of Giobal Climate Models (GOMs). Given the projected
varations o temparalur and preciitation the project roads were scrsened for 9 types. of
cimato risks:

Landsiido iggered by ncreased preciitation
Fire
Flood
Drought
Teunami
Cyclone wind
Cycone surge
Sealovel iso
Coastal erosion

Clmata fisk maps based on Information from the GCMs wero created fo th project area using
‘Goographic Information System (GIS) maps. Afe overiaying the foad locatons on the cimals
isk maps low to medium isks identifd for the projectroads were fooding, landsides tiggered
by precitaton, coastl rosion and tsunarn

The overal climate change risk love idniifad from tho abovo axerciso s low. The key isk
idenified s looding (ncroased stominess). Brdgos and road embankments ro the main
prooct components that wil ba prone o flooing. Increase In temporaturo may also afect road
safety.

Under the bottom up approach the lood prons areas in the project oad were dentied based
on fied surveys for tho onginoering design.

Key enginoering measuros taken to address the risk of looing in the design are: increase in
road embariment height n flood prono areasisections, improvemont and provison of ined
Jongitucinal and cross drains and now cuvets, Improvement and new consiruction of minor and

ot Evronmara Examinaton, IND:Wodya radsh DtictCanpaciy rjc, Jakun — Ragaon - Korsara
o, Frapre y Moy Prodeh Road ivlopment Capoalon for 1 A Davlopmont 83, 2015





[image: image57.png]major bridges. Bridge heights have been designed o have a height of 0.6m above HFL for
minor bridges and 0.9m above HFL for major bridges. Flood retumn period of 50 years for minor
bridges and 100 yoars for major bridges have been considered.

Glimato Change Effects on Indian Roads

Conventionally, roads and highways are designed based on hisloric climale, however during
thelr design Ife they could well bo subjocted to a vry difforent climate. Tho vulnorabilty of
highways {o cimate change would depend on factors such as pavement type and condition and
also on location-specific factors such as geology, traffic flow, and proximilty to water courses.
Climate change induced deterioration will creafe more severe damage through increasod
frequency of extreme events and will necessitate more routine and structural maintenance. The
cost of not iaking climale change into consideralion could be vast in terms of lrafic disruption,
afoty and infrastructure repairs.

31 Extrome High Temperature

The state of Madhya Pradesh is no stranger to heat extremes and heat waves. Under climate.
change scenario, heat extremes and heal waves are likely to become more intense, longer
lesting, and more frequent during this contury. Increasing periods of extreme heat will place
additional stress on infrastructure, reducing service lfe and increasing maintenance needs.
Exreme maximum temperature and projonged duration heat waves are expected fo lead 1o
premalure delerioralion of infrastructure. Tomperature increases have the polenial (o affect
and reduce the life of asphalt road pavements through softening and traffic-related rutting
Extreme heat can also stress the steel in bridges through thermal expansion and movement of
bridge joints and paved surfaces.

Highway pavements historcally have been canstructed from a combination of locally avalable
natural materials, including natural soils, select soils such as natural gravel, and processed
material such as quarried stone. Pavements are constructed in layers with the weaker or least
durable materials at the bottom and the strongor or most durable materials at the top. The top
fayers zre normally bound together with sore sort of binder. Commonly used binders includo
hycrauic Goments and bituminous cements. The most widely used binder in India is asphalt, a
bituminous cemnt which is a petroleum product refined from crude oil. What makes asphalt
desirable for pavement construction is ts tendency to stick to the granular material used in the
upper paverent layers and thus to keep this material in place. In addition, when asphalt is
heated, It bacomes very fluid and can be mixed with gravel of rock, making it an easy materlal
o process in the mass quantilies required for pavement construcion.

32 Ruttingand Surface Cracking of Highway Pavements

Rutiing: Separating the main factors for wear & tear of highway pavements by weather
condiions and traffic is rather difficult: asphalt ruting is easly induced by high temperatures,
although the effect is enhanced under high truck traffc load also, Of particular inferost to
engingers in the public and private sectors with responsibilty for the design, construction,
maintenance and rehabillation of HMA pavements, is a paper® that presents the investigaton
of rutting characteristics of bitumen mixes using piain bitumen (VG-10) and modified binders
(CRHB-60 and PMB-70) under varying temperatures. (Note: CRMB stands for Crumb Rubber
Modifed Bitumen and PMB stands for Polymer Modified Bitumen)

It was observed that the Rut Depth and Number of Passes depend on tho typo of the binder
and temperature. Comparing the rutting characterisics at room temperature(30°C), Bituminous
Concrate mix wilh conventional VG-10 binder failed (20 mim Rut depth) at 5644 passos, CRMS-
% Ruting Craracteisics of dimm tick iuminaus. Concret b wih Plain and Modied Binders at Varying
Temoaraturs using Treaded Wiheel, Kimn Kumor V. & Ganssh K. Vol41, No.11, (Page 16). November 2013,
Indian igiways, A Revi of Road #nd Road Transport Developmen, The ncan Road Congress, imhvic o





[image: image58.png]60 al 8230 and PMB-70 at 9199 number of passes, ihe percentage increase compared to VG-
10 was 45.82 percent for CRMB-60 and 62.99 percent for PMB-70.

The Ruting characteristios of Biluminous Concrete mixes using Conventional and Modifiod
binders for varying temperatures indicaled lhat resistance (o rulling docreases as temperatures
increases. At 30°C (room temperature), the Bituminous Concrete with conventional VG 10
binder failed at 5644 passes, CRMB-60 at 8230 and PMB-70 at 9199 number passes, the
percentage increase compared to VG-10 is 45.82 percent, for CRMB-60 and 62.89 percant for
PMB-70. At higher temperalure of 50°C Bituminous Concrete mix with Conventional VG-10
binder failed at 3679 passes, CRMB-70 at 5705 passes and PMB-70 at 5933 passes, the
percentage increase compared to VG-10 is 55 percent for CRMB-60 and 61.2 percent for PB-
70 binder.

The results showed that the PMB-70 grade binder mix is more resistant to rutting under both
increased number of passes as well as at increased temperatures.

Cracking: It s recognized that oxidation and the action of UV radiation cause excessive
hardening of the asphalt close to the pavement surface and the material to become britle over
tim. In this condition thermal and load induced stresses can cause orack initiaion and
propagation. Hotter weather will speed up oxidation process and make the material mora
lnerable to cracking and cooler diumal temperatures will generate thermal tensile stresses
that cause crack initiation and propagaion.

Cracks in pavements allow moisture to penelrate the surface which causes pavement matorial
failure. Faiuro to seal cracks resulls in further cracking, poholes and eventually a major
pavement breakdown, leading to unnecessary expensiva repairs. Polymer moified bitumen are
reported 1o be less prone 1o thormal cracking

33 Bitumen Specifications in India

The Bureau of Indian Standards (BIS) in its third revision (IS 73-2006), the grading of Bitumen
was changed from penetration grade 1o viscosity grade. To improve the qualty of Bitumen, BIS
revised 1-73-1992. As per the revised Specifications, four grades VG-10, VG-20, VG-30 &
VG-40 are specified. The V/G system was based on fundamental engineering parameler i..
actual performance on road and not on the emplirical properties. The VG is said lo take care of
both low and high temperature and provides greater ease of handiing as well.

In 2013, the BIS released the fourth revision of Indian Standards for Paving Bitumen
Specifications, IS 73:2013. This standard prescribes the requiraments of various grades of
paving grade bitumen for use as binders i the construction of pavements.

IS 73:2013 classifies the four grades bitumen based on viscosiy at 60°C, and recommends
applicabilty for maximum ai temperature as given below:

Grade Grado Suitable for 7-day Average Maximum Alr Temperature, °C
VG0 (80/100) <3
VG20 3038
VG30 (60770) — 3845 =
(VG40 (30/40) | 45 |

| NOTE — This is the 7 day average maximum air lemperature for a period nol
| less than 5 years from the start of the design period. |
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A variety of addilives aro used for modification of bitumen. The Hindustnan Pelroleum
Gorporation Limited (HPCL), a Government of India Enterprise, mentions the advantages of
modifid bitumen as under:
+ Lower susceptbilty to tomperature variations,
Higher resistance to doformationiuwear and tear.
Btter adhesion between aggregates and binder.
Increase in fatigue e
Resistance in roflective cracking,
Beller age rosistance properties.

HPCL provides various types of modfied bilumen as under:
+ Crumb Rubber Modified Bilumen (CRMB)
+ Natural Rubber Modified Bilumen (NRMB)
+ Polymer Modified Bitumen (PME) etc.
« Bitumen Emulsion Is manufactured by HINCOL, a Joint Venture of HPCL with
COLAS SA

The choice of modified bitumen may be made on the basis of traffic, climate, and overall fife
cycle cost analysis, where data s available®.

4. Exreme Value Analysis (EVA)

The following abridged paragraphs as adopted from a WMOZ publication highlights tho
rationale for focusing on weather and cimate extremes.

Changes in extrome weather and climate evenls are now recognized (o have signifcant impacts
and are among the most serious challanges 1 society in coping with a changing dlimate. Many
practcal problems require knowledgo of the behavior of extreme values. In partcular, the
infrastructures we depend upon for food, water, energy, shelter and transportation ara senstive.
to high or low values of meteorological variables. For example, high precipitation amounts and
resuting stream flows affect sewerage systems, dams, reservoirs and bridges. The mofivation
for analyzing extremes s often to find an optimum balance between adopting high safety
stendards that are very coslly on the one hand, and preventing major damage (o equipment
and structures from exireme events that are fikely to ocour during the useful life of such
infrastructure o the other hand.

Most existing systems for water management and other infrasiruclure have been designed
under the assumption that climate is stationary. This basic concept from which engineers work
assumes that climata is variable, but with variations whose properties are constant with tme,
and which ocour around an unchanging mean state. This assumption of stationariy is stii
common practice for design crieria for (the safety of) new infrastructure, even though the notion
hat climate change may alter the mean, variabilty and exiremes of relevant wieather variables
is now widely accepled. New infrastructure is typically designed on the basis of historical
information on weather and dlimate extromes. Often, the maximum value of a particuiar variable
in the historical record s considered o be the normative value for design. In othor cases,
extromo value theory is applied (o the historical observations of extremes to estimats the
normative value, again disregarding climate change.

The report states that it is possibl to account for non-stationary conditions (climate change) in
extreme valuo analysis, bul scientists are sill debating the best way to do this. Nevertheless,

" Guldeines on Use o Mol Bitumen in Road Censiuctn (Second Revison), November 2010, ndian Road
Congress.

7 Guidulnes on Anaysi of Exromes n 2 Ghanging Climats In Support of Informed Decisions for Adsplt

Clmato Data and Nanfoing. WCDIP-72, 2008





[image: image60.png]adaplation strategies 1o climate change should now begin to account for the decadal scale
changes (or low-frequency variabilty) in extremes observed in the past decades, as well as
projections of future changes in extremes such as are obtained from cimate models.
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A March 2013 draft EIA report® for a proposed nuclear power plant o be located at Chutka,
Mandla® district of Madhya Pradesh, devoles a whole chapter on extreme value analysis of
meteorological parameters. In gist, the general principles befind their EVA analysis. for
temperature and precipitation_ extremes, lies In the common practice of assumption of
stationarily for deriving design crteria of the proposed nuclear power plant.

Raw data on annual maximum and annual minimum temperatures (Table 4.1, Figure 4.1), and
‘-hourly and 24-hourly precipitation maximum (Table 4.2, Figure 4.2) as racorded by the Indian
Meteorological Department (IMD) weather station based at Mandia, Madhya Pradesh are
extracted from the nuciear plant EIA report for non-stationarty analysis as recommended by
WMO under a changing climate.

By the WO guideiine (WCDMP- No. 72), a pragmatc approach is o calculate trends for any
speciied period regardless of cause. Trends are the simplest component of lmate change and
provide information on the firstorder changes over the time domain considered. This implies
hat the physical mechanisms behind the detected trends remain unknown. The calculated
rends represent changes that can be due 1o natural interal processes ihin the cimate
system andior external forcing, which can either be natural, such as solar iadiance and
volcanic aerosols, or anthropogenic, such as greenhouse gases.

Note that there are data gaps in both temperature and in the annual daly maximum
precipitation data and a trend analysis would be highly ambiguous
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 Tochnical Roport No. 4811, Volume ) ~ Amnexure 1V and XV1KI, EIA fo Proposed 25700 Mis PHR,
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Of particular concern in the expansion and improvement of district roads in Madhya Pradesh,
siresses induced on roadways by intonse high temperatures and high intensity and high
frequency precipitalion as a result of warming dimate need to be addrossed as far best as
possible. Such extreme weather conditions exacerbated under fulure climate chango s widoly
recognized now, and if noglectod in tho very inital design of transport infrastructure, could lead
to incrasing risks lhus negatively affecting ransport performance in terms of safety, reliabilty,
cost efficiency. Though the level of deterioration of roadways depends on a muliplicity of
parameters, e.g. locations, sail, traffc load, etc., besides intense temperature and precipitation
it is pracically not possible 1o porlray and specify plausible ilumination covering the entire
network of roadways. The next section (Sec. 4.2) allempts a benign uncovering of magnitudes
of extremes in maximum temperature and precipitation that could lead the infrastructuro
designer to a more climate change focused consideration.

42 Extreme Maximum Temporature Estimation - Return Periods vs. Return Levels

Exireme value stalistios are used primariy to quantify the stochastic behavior of a process at
unusually large (or small) values. Particularly, such analyses usually require estimation of the
probabilty of events that are more extreme than any previously observed. Many felds have
begun to use extreme valus theory and some have been using it for a very long time including
meteorology, hycrology, finance and ocean wave modeling to name just a few.

“The block maxima series (BMS) is one generally used method based on an explicit extreme
value theory. In this method, one considers the sample of extreme values obtained by selecting
the maximum (or in some cases, the minimum) value observed in each block. Blocks are
typically one year in langth (385 daily observations per block), or occasionally a season in
longin (for example, the summer maximum temperature, or winter minimum temperature).
Statistical theory indicates that the Generalized Extreme Value (GEV) distribution is appropriate
for the block maima when blocks are sufficientl large. In it general form, the GEV distrbution
has thro parameters; location p, scale o, and shape €. Parameters can be estimated by the
method of maximum likeliood, the method of L-moments (also referred to as probabilly
welghled moments), or simply the ordinary method of moments. The maximum fkelinood
approach is proferred when samples of exiremes aro sufficiently large and wihen there Is a
posshilty that the climate may not be stationary.




[image: image62.png]Extremes to0ki s a weather and cimate applicatons of extremo valuo statisics doveloped by
National Center for Atmospherc Research (NGAR, US) which can be downloaded at webste
i/ esigucar eduexiromovalues/eiichiml

Simulaton s an approach when uncertainy is high due 10 sparse data and advantageousy the
toclkit takes care of that and projcts the parameters for each simulation run. The parameter
estimations of GEV simuated for the annual ighest masimum tamperature at Mandia are run
using “extRemes Tooki Vert.6, R Ver29.7". (Kindly noto that raw data fo tomperatura and
preciptaton for 3 years with obvious data gaps as cepicied n Tables 4.1 and 4.2 above, wero
extracted from IMD's meteorologica station al Mandia, Madhya Pradesh, ss annexed in the
cted Technical Report No. 4811, fooinoled 4 in page 7 of this assessment raporf). Alhough a
disclaimer stating the _above Gied technical report as the. property of Natonal Powor
Corporation ofIndia Limited (NPCIL) with sl rights reserved, hs report just ook the Iberty to
gloan the raw data as they had fo tis cimate change exrema value analysis. None of their
ouipus are reproduced here.

The simulated GEV parametrs for a staionaiy cass (or the conventonal approach where o
rend exists) and folowed by another simulaton assuming  shf n the locaton parameter ()
by a consenvaive annual increment of 0.03'Clyear o faryrepresent a warming cimato i a
century has been run through the “extRemes" program and are reproduced es sef-expianatory
and as scroenshots in the folowing boxes 4.1 and .2
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[image: image63.png]Tho above simulated outputs indicats that Gumbe distibution camnot be rejectsd based on
masdmum Iikeihood osimaton (MLE) test, Ths assessment now (akes advaniage of he
‘Gumbal distibution to_evaluate the ighest maximum temperaturo at Manda siaion and
compares oulpuis of the conventional staionarty and the trend Induced non-statonarty and
compuls retum period versus retu evels derved fom the simulated data. Sea Figure 4.3

Thus following Gumbel disibuion (EVA Type 1), the following equations estimates retum
periods (recurrence itervals) of extrems temperatures:
xy =g+ 1Kps (Eq.41)
Where,
xr = yoar rtum pariod valuo of xirame fomparaluro o be estimated, °C
‘mean of annual eireme maximu or minmu emperatures, °C.
= standard deviation o annua exlreme masimum or miimum temperaturss, °C:
1 if maximum s being considered; and, = - 1f minimum i being considerod
and, froquency facor, Kras:

(Eq.42)
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(-simiar anaiysis as in Soc 42 trond projocted for 1.25 x curnt observed 24t rainfal by
Tablo 2.1)- Rosuls sirated below.
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corresponds 1o shart durations, and low infensy (o larger duraton. n this analysi, average
Intensiy of raifal over rolovant curations is estmled based on the non-statinary highest
‘maximum projoctons o 24-hour ranfal as shown I Figura 44. As Infense siorms can produce
heavy downpours on scales of minutos and whero the design geomary of the bridge or
Tghway drainago systom would suff by not being able to accommodats the sudden storm
unof,  depih-duraon ratng derived from Eq.(4.3) s presened n Table 4.3

“The Indan Metecrological Depariment IMD) uses an emprica reduction formula oquation (Eq.
437" or asimatin of rainfal dopths for various duraion ke 1-hr, 2-h, etc. ainfal values from
annual maximum values. This formua s used Lo estimale the shorl duraton ranfall from dally
rainfall daa in of Mandia Staton as it I supposed 10 be the best estmaton of short duration
fainfal forthe Incan sub-confingnt.

endf @

where, s specifed time (n hours) for which rainfall amoun nods fo bo ostimatod,
Pl caifal dopth in mminthours and P ot rainfall in 24
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Under cyclonc disurbances, heavy ranfal occurs in regions exposad to these disturbancss,
partculary the coasta areas of India. Rainfalcaused by such depressions can range from 40
o 80 cm par day (Rakhocha & Picharol, Curtent Science, Vol71, No 3, Aug 1996): a
screenshot (Box 4.5) o thoi estimate for ighest rainfall for 1-day duraion for ie period 1875
01982 under cyclonic disturbances i reproduced below.
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Appendix – 8: Environment Monitoring Locations.
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Figure � SEQ Figure \* ARABIC �7�: Location Map of Projected Road





� EMBED Equation.3 ���
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Figure � SEQ Figure \* ARABIC �24�: Monthly Rainfall, Rainy Days, Wind Speed and Relative Humidity





Figure � SEQ Figure \* ARABIC �25� Monthly Rainfall, Rainy Days, Wind Speed and Relative Humidity














Table � SEQ Table \* ARABIC �95� Impact on Project Road due to Consideration of Alternative
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� If possible, provide details on the sensitivity of project components to climate conditions, such as how climate parameters are considered in design standards for infrastructure components, how changes in key climate parameters and sea level might affect the siting/ routing of project, the selection of construction material and/ or scheduling, performances and/ or the maintenance cost/ scheduling of project outputs.


�


Overall compliance with mitigation implementation requirements could be described in qualitative terms or be evaluated based on a ranking system, such as the following:





Very Good (All required mitigations implemented);


Good (The majority of required mitigations implemented);


Fair (Some mitigations implemented);


Poor (Few mitigations implemented);


Very Poor (Very few or no mitigations implemented).





Additional explanatory comments should be provided as necessary.





�	


Effectiveness of mitigation implementation could be described in qualitative terms or be evaluated based on a ranking system, such as the following:





Very Good (Mitigations are fully effective);


Good (Mitigations are generally effective);


Fair (Mitigations are partially effective);


Poor (Mitigations are generally ineffective);


Very Poor (Mitigations are completely ineffective).





Additional explanatory comments should be provided as necessary.








�


Discharge levels should be compared to the relevant discharge standards and/ or performance indicators noted in the Environmental Management Plan (EMP). Any exceedences should be highlighted for attention and follow – up. In addition, discharge levels could be compared to baseline conditions (if baseline data is available) and described in qualitative terms or be evaluated based on a ranking system, such as the following:





Very Good (Overall conditions are generally improved);


Good (Conditions are maintained or slightly improved);


Fair (Conditions are unchanged);


Poor (Conditions are moderately degraded);


Very Poor (Conditions are significantly degraded).





Additional explanatory comments should be provided as necessary.





�


Overall sector environmental management progress could be described in qualitative terms or be evaluated based on a ranking system, such as the following:





Very Good;


Good;


Fair;


Poor;


Very Poor.





Additional explanatory comments should be provided as necessary.





	2 – Laning of Bhaukhedi – Dhamanda – Amlaha Road District Sehore in the State of Madhya Pradesh 


21

_1575976130.unknown

