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	Works Proposed under NDB Project (APMCRCIP) MDRs & ODRs Package 6 (Kurnool District )

	Sr. No.
	Name of the Road
	Road Code
	 Design Length in Km

	
	
	
	From
	To
	Total Length

	1
	2
	3
	4
	5
	6

	Division -  Kurnool
	 
	 
	 
	 

	1
	Velugodu Midthur Gargeyapuram Road
	KLMD 074
	36.4
	53.955
	17.555

	2
	Kodumuru-Veldurthi Road
	KLMD 073
	3
	14.5
	11.5

	3
	Ramallakota Betamcharla Road
	KLMD 81
	0
	22.34
	22.34

	Division -  Adoni
	
	
	
	

	 4
	A.G. Road to Peddakudubur Road
	KLMD 115
	0
	13.75
	13.75

	5
	Dhanapuram Holagunda Road
	KLMD 053
	0
	25.49
	25.49

	6
	Yemmiganur-Mallapalli-Kosigi Road
	KLMD 110
	0
	11.885
	11.885

	
	
	
	
	
	

	Division -  Nandyal
	
	
	
	

	7
	Ongole to Nadyal Road meet Mahanandi
	KLMD 221
	4.8
	7.848
	3.048

	8
	Nandikotkur-Pagidyal Road
	KLMD 100
	2.15
	12.11
	9.96

	9
	Atmakur to Sivauram
	KLMD 097
	0
	8.93
	8.93

	10
	Mudigedu-Guladurthi Road
	KLMD 025
	0
	5.945
	5.945

	11
	Siivella Rudravaram Rudravaram
	KLMD 188
	4.2
	6.45
	2.25

	12
	Nandyal to meet NN Road via Pulimaddi Road
	KLMD 136
	1.3
	11.2
	9.9

	13
	Sirivellametta -Gospadu Road
	KLMD 190
	0
	14.43
	14.43

	 
	Total (Roads under APMCRCIP)
	156.983
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CURRENCY EQUIVALENTS

	
	
	(as of 11 Sep, 2020)

	Currency unit
	=
	Indian rupee (INR)

	INR1.00
	=
	$0.014

	$1.00 
	=
	INR 73.77




	
ABBREVIATIONS


	AAQ
	–
	Ambient Air Quality

	AAQM
	–
	Ambient Air Quality Monitoring

	APRBRP
	–
	Andhra Pradesh Roads and Bridges Reconstruction Project

	APMCRCIP
	-
	Andhra Pradesh Mandal Connectivity Rural Connectivity Improvement Project

	BGL
	–
	Below Ground Level

	BOD
	–
	Biological Oxygen Demand

	BOQ
	–
	Bill Of Quantity

	CO
	–
	Carbon Monoxide

	COD
	–
	Chemical Oxygen Demand

	CPCB
	–
	Central Pollution Control Board 

	CSC
	–
	Construction Supervision Consultant

	DG
	–
	Diesel Generating Set

	DO
	–
	Dissolved Oxygen

	DPR
	–
	Detailed Project Report

	E&S
	–
	Environment And Social

	EA
	–
	Executing Agency

	EAC
	–
	Expert Appraisal Committee

	EIA
	–
	Environmental Impact Assessment

	EMP / ESMP
	–
	Environmental Management Plan

	ESS
	_
	Environmental And Social Standards

	EMOP
	–
	Environmental Monitoring Plan

	FI
	_
	Financial Intermediary 

	GHG
	–
	Greenhouse Gas

	GIS
	–
	Geographical Information System

	GOMAP
	–
	Government of Andhra Pradesh

	GoI
	-
	Government of India

	GRC
	–
	Grievance Redress Committee

	GRM
	–
	Grievance Redress Mechanism

	HFL
	–
	Highest Flood Level

	IEE
	–
	Initial Environmental Examination

	IMD
	–
	Indian Meteorological Department

	IP
	_
	Indigenous People

	IPP
	_
	Indigenous Peoples Plan

	IR
	_
	Involuntary Resettlement

	IRC
	–
	Indian Road Congress

	NDB
	–
	New Development Bank

	LPG
	–
	Liquefied petroleum gas 

	Max
	–
	Maximum

	MFF
	_
	Multi Trenche Finance Facility

	Min
	–
	Minimum

	MJB
	–
	Major Bridge

	MNB
	–
	Minor Bridge

	MORT&H
	–
	Ministry Of Road Transport And Highways

	MoEF
	–
	Ministry of Environment and Forests

	MPRSD
	–
	Master Plan Road Sector Development

	N, S, E, W,
	–
	Wind  Directions  (  North,  South,  West,  West)

	NE, SW, NW
	_
	Combination Of  Two Directions Like   South West, North West)

	NGO
	–
	Nongovernmental Organization

	[bookmark: RANGE!A50]NH
	–
	National Highway

	NIC
	–
	National Information Centre

	NOC
	–
	No Objection Certificate

	NOx
	–
	Oxides of Nitrogen

	NDB
	-
	New Development Bank

	OBC
	–
	Other Backward Classes

	PCC
	–
	Portland Cement Concrete

	PCU
	–
	Passenger Car Units

	PD
	–
	Project Director

	PFF
	_
	Project Finance Facility

	PFR
	–
	Project Feasibility Report

	PIU
	–
	Project Implementation Unit

	PPE
	–
	Personal Protective Equipment

	PPT
	–
	Parts Per Trillion

	PWD
	–
	Public Works Department

	RCC
	–
	Reinforced Cement Concrete

	REA
	–
	Rapid Environmental Assessment

	RHS
	–
	Right Hand Side

	ROW
	–
	Right Of Way

	RSPM
	–
	Respirable Suspended Particulate Matter

	SH
	–
	State Highway

	SOI
	–
	Survey Of India

	SO2
	–
	Sulphur Dioxide

	SPCB
	–
	State Pollution Control Board

	SPL
	–
	Sound Pressure Level

	SPM
	–
	Suspended Particulate Matter

	TA
	–
	Technical Assistance

	UT
	–
	Union Territories

	WHC
	–
	Water Holding Capacity

	
	
	




	



WEIGHTS AND MEASURES


	dB (A)
	–
	A-Weighted Decibel

	ha
	–
	Hectare

	km
	–
	Kilometre

	km2
	–
	Square Kilometre

	kVA
	–
	Kilovolt Ampere

	Leq
	–
	Equivalent Continuous Sound Pressure Level

	µg
	–
	Microgram

	m
	–
	Meter

	MW
	–
	Megawatt

	PM 2.5 or 10
	–
	Particulate Matter of 2.5 micron or 10 micron size

	









NOTE:-

In this report, "$" refers to US dollars.

This initial environmental examination is a document of the borrower. The views expressed herein do not necessarily represent those of NDB's Board of Directors, Management, or staff, and may be preliminary in nature. Your attention is directed to the “terms of use” section of this website.

[bookmark: page4]In preparing any country program or strategy, financing any project, or by making any designation or reference to a particular territory or geographic area in this document, the Development Bank does not intend to make any judgments as to the legal or other status of any territory or area.
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India having the second largest road network in the world, India still has many states with poor connectivity and unsafe road conditions. Andhra Pradesh is one of those states. Andhra Pradesh is the Seventh largest state in India, yet it remains underdeveloped with per capita income about 37% lower than the national average. Poor road infrastructure further impairs the state’s growth. The state has a total of 4,422.53 km (2,748.03 mi) of national highways. NH 16 is the longest national highway with a length of 1,024 km (636 mi) and runs from Srikakulam district to Nellore district. The Highway forms a part of Golden Quadrilateral Project undertaken by National Highways Development Project and a part of AH 45 of Asian Highway Network the state. About 90% of the state highways are either standard single lane or even narrower than that. The business community is concerned with the road infrastructure and has indicated in several surveys that the lack of adequate transport infrastructure is the major impediment to accelerating the economic development of the state. In this context, the Project Financing Facility is designed to improve Andhra Pradesh’s connectivity and boost the local economy. This is in alignment with the New Development Bank’s (NDB) objective to promote infrastructure and sustainable development.

This report summarizes the findings and results of the Initial Environmental Examination (lEE) for the II project included in NDB's Andhra Pradesh Major District Roads and State Highways Sector Rehabilitation Project (the Project). The Project aimed to improve transport connectivity in the state by rehabilitating and upgrading priority Major District Roads (MDRs), Other District Roads (ODRs) and State Highways (SH). The Project constitutes (i) rehabilitating and upgrading MDRs, ODRs and SH (ii) improving road maintenance and asset management and (iii) developing an efficient accident response system. About 13 road sections have been proposed for financing under this sector project. Since the Project will be implemented under sector loan modality subprojects totalling about 156.983 km road length, are selected for the assessments as part of the project processing. 

The project roads are located in Andhra Pradesh State of India. The report also briefly describes the subprojects roads, 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 NDB policy categorization criteria stated in section screening and categorization of Environment and social framework document 2019. REA Checklist is attached as Annexure I. The Initial Environmental Examination (lEE) for the proposed subprojects has been carried out as part of project preparation and in compliance with NDB's Environment and Social Standards for Environment and Social Assessment (ESS1) described in environmental and social Policy framework 2019. Since the subproject roads will be upgraded within existing available RoW, no Environmental Clearance is required for the proposed road widening subprojects as per EIA Notification 2006 of Government of India (GoI) – Ministry of Environment and Forest (MoEF).


[bookmark: _Toc60320746]Table 1 Project Road Details

 (MDRs, ODRs and SH under Kurnool Package)
[bookmark: RANGE!A1:J47]Annexure -I: Road list 
Part–II Works Proposed under NDB Project (APMCRCIP) MDRs & ODRs Package 6 (Kurnool)
	Works Proposed under NDB Project (APMCRCIP) MDRs & ODRs Package 6 (Kurnool District )

	Sr. No.
	Name of the Road
	Road Code
	 Design Length in Km

	
	
	
	From
	To
	Total Length

	1
	2
	3
	4
	5
	6

	Division -  Kurnool
	 
	 
	 
	 

	1
	Velugodu Midthur Gargeyapuram Road
	KLMD 074
	36.4
	53.955
	17.555

	2
	Kodumuru-Veldurthi Road
	KLMD 073
	3
	14.5
	11.5

	3
	Ramallakota Betamcharla Road
	KLMD 81
	0
	22.34
	22.34

	Division -  Adoni
	
	
	
	

	4
	A.G. Road to Peddakudubur Road
	KLMD 115
	0
	13.75
	13.75

	5
	Dhanapuram Holagunda Road
	KLMD 053
	0
	25.49
	25.49

	6
	Yemmiganur-Mallapalli-Kosigi Road
	KLMD 110
	0
	11.885
	11.885

	Division -  Nandyal
	
	
	
	

	7
	Ongole to Nadyal Road meet Mahanandi
	KLMD 221
	4.8
	7.848
	3.048

	8
	Nandikotkur-Pagidyal Road
	KLMD 100
	2.15
	12.11
	9.96

	9
	Atmakur to Sivauram
	KLMD 097
	0
	8.93
	8.93

	10
	Mudigedu-Guladurthi Road
	KLMD 025
	0
	5.945
	5.945

	11
	Siivella Rudravaram Rudravaram
	KLMD 188
	4.2
	6.45
	2.25

	12
	Nandyal to meet NN Road via Pulimaddi Road
	KLMD 136
	1.3
	11.2
	9.9

	13
	Sirivellametta -Gospadu Road
	KLMD 190
	0
	14.43
	14.43

	 
	Total (Roads under APMCRCIP)
	156.983



[bookmark: _Toc19021360]Description of the subprojects

The objective of the NDB’s Project Financing Facility is to support the projects for improving Andhra Pradesh state’s connectivity of the current rural interior and achieving a larger coverage of the National Highway and State Highway. The loan from the NDB will be on-lent to the Government of Andhra Pradesh for upgrading the state’s Major District Roads, with construction of associated bridges and railway-overhead-bridges. Not less than 2000 km of Major District Roads in Andhra Pradesh will be upgraded to intermediate lane and two lane width, with 5.5m and 7.00m wide carriageway. These roads will have the well-functioning conditions for all-weather access. Standard signage, pedestrian crossings and other safety features will be designed. Travel time is estimated to be reduced by 25%.

The subproject roads are located in western and South West zone of Andhra Pradesh State covering one districts namely Kurnool. The existing total length of the subproject roads is about 156.983 km. The proposed total length for reconstruction is 156.983 km. The length of individual road sections varies from smallest 2.25 km (Siivella Rudravaram Rudravaram, KLMD188) to largest 25.49 km (Dhanapuram Holagunda Road, KLMD53). The proposed road sections are part of the Major District Road, Other District Road and State Highway Network on Andhra 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 5.0m to 9.0m. The sub project roads run through plain, rolling & hilly 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 also be found in few sections. The overall riding quality is poor. The condition of shoulders is also poor which are now covered with vegetation in many sections. 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 2000 PCU to 300 PCU. In this report the IEE is reported for the subproject roads falling under Kurnool district. The traffic data sheet is attached in Annexure: 1
It is proposed to improve these MDRs, ODRs and SH to minimum intermediate lane and two lane configuration (5.5 m to 7.0m wide flexible pavement and 2.25m earthen shoulders. In buildup area/habitation or in forest sections the improvement will be restricted to the existing ROW. Adequate cross drainage structures have been proposed in all the subprojects. 
[bookmark: _Toc60320747]Table 2 Weather of project district
	
	Kurnool District

	Climate
	Warm sub-tropical

	Maximum temperature
	26oc in May

	Minimum temperature
	12.4oc in Jan.

	Average Rainfall
	705 mm


[bookmark: _Toc457410128][bookmark: _Toc457411308][bookmark: _Toc457500254]
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Physical Environment: The subproject areas experience warm sub-tropical. The topography of the project areas is mixed type with some sections passing through plain to rolling terrain. Land use is predominantly agriculture. Project roads are situated in Deccan trap. The proposed project road is located on the Western Plateau and Hill Region agro climate zone and forms Gird sub-group. The district is elongated in the North-South direction with half of the Y. Ramavaram Mandal in the North-east projecting into Visakhapatnam district, while the South-eastern part with Mamidikuduru, Razole, Malikipuram and Sakhinetipalle Mandals projecting into Kurnool district. The Akanda Godavari River is bifurcated into Gowthami Godavari River and Vasista Godavari River at Rajahmundry Mandal as an estuary before joining the Bay of Bengal. A good number of about 16 Mandals are situated at the confluence of these two rivers. Back waters are predominant at Kakinada Bay at Thallarevu Mandal while “Yanam” a small French territory of Pondichery (Union territory of India) is also situated at the Southern portion of Thallarevu Mandal.

The region has a tropical climate characterized by hot summer season, In Kurnool district, throughout the year the climate is characterised by humidity. Though the summer is oppressive, the seasonal rainfall is quite good. The Southwest monsoon that follows the summer season lasts up to the second week of October. The retreating North-east monsoon starts from mid-October to the end of November. The period from December to mid-February enjoys generally a fine weather. The mean maximum temperatures are usually high in the hot weather period i.e. from April to June (35.7oC to 37.5oC). The mean maximum temperature is usually low in the months of December (15.1oC) and January (12.4oC). From July to November, the mean maximum temperature generally varies from 39.50C to 29.50C. In general, low sunshine prevails in the month of October which coincides with the flowering period of rice crop grown in the district. The low sunshine with cloudy atmosphere usually depletes rice grain yields. Baseline data on ambient air quality including noise levels meet the national air quality standards. Water quality from hand pumps along the project road complies with the drinking water standards. 

A section of the road passes through plain and rolling land and No reserved forest in sub project road, the available RoW is adequate. Subproject Road does not pass through any protected area, wildlife sanctuary, national park, or bio-reserve and its buffer zones. Approximately 1847 trees will be cleared within the right-of-way to accommodate needed road upgrading. No rare or endangered species were found along the subproject road’s impact area. There is no archaeological and historical monument along or near the road. No community religious properties will be affected by during road widening.

Both of Day time noise levels (varying between 45.0 to 47.0 dB (A)) as well as night time noise levels (varying between 35.0 to 39.0 dB (A)) are within the prescribed limits of 55 dB (A) in day time and 45 dB (A) in night time.

Social-economic Environment: No archaeological and historical monuments are located along the project roads. However, small religious structures are located within the existing RoW, but these religious structures will not be affected, due to proposed improvement activities under the project. 
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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, So temperory environmental impacts are anticipatedon the productive soil. Lands taken on lease for access road and for construction camp will be restored 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 Superindent Engineer.

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 will be located at least 1 km away from any inhabited urban and rural stretches along the road with the clearance from AP 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: Andhra Pradesh State is bestowed with two mighty river systems of Krishna and Godavari. The State has wide and varied vegetation types enriched by a variety of flora and fauna. Andhra Pradesh being located strategically in the central region of the Indian sub-continent has representatives of the magnificent Indian plant and animal life. Its varied topography ranging from the hills of Eastern Ghats and Nallamallas to the shores of Bay of Bengal supports varied ecotypes, which in turn support a rich diversity of flora & fauna. The forest in the state can broadly be divided into four major biotic provinces.The vegetation of Kurnool district can be divided into 4 categories viz. a) Coastal Vegetation: The mangrove forests of Koringa Reserve Forests are found in coastal vegetation. In mangrove species, the seeds germinate on the tree itself which after ripening fall on the ground and grow as mangrove trees. b) Vegetation of the plains: This type of forest is found in the forest blocks such as Denancheruvu. The average height of the trees is 5 meters. c) Vegetation of the low lying hills: Shrub jungles of poor type with an average height of 3 meters are found in the Kodiga and Murari forest blocks. d) Vegetation of hills: Good miscellaneous dry deciduous and semi evergreen forest is found in Rampachodavaram reserve forest. In some forests, it is found that the trees rise up to 10 to 25 Meters height also. 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 subproject 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.
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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 will be located near sensitive areas will be implemented. 

Climate Change impacts: Sector specific climate risks screening has been done for overall transport sector of Andhra 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) increase in embankment height, ii) construction of new side and lead away drains, iii) construction of new culverts and widening of existing ones and iv) widening of bridges. 

[bookmark: _Toc457410132][bookmark: _Toc457411312][bookmark: _Toc457500258][bookmark: _Toc19021365]Public Consultation and Information Disclosures

Public consultations have been carried out at several locations on each subproject road section during initial surveys. In total over 13 consultations session was organized involving 'over 203 participants. It includes 88 female and 115 male participants. Public consultations have been carried out in the project area during the feasibility as well as detailed design stage.

Most of the people interviewed strongly support the subprojects. The people living in the entire project areas expect the different project elements to facilitate transport, employment, tourism, boost economic development and thereby provide direct, or indirect, benefits to them. The lEE will be disclosed in the English language in the office of APRBRP. 

The implementation arrangements basically follow the ongoing NDB loans for State Highways, MDRs and ODRs with the following improvements: i) APRBRP division offices acting as Project Implementation Units (PIUs) will appoint a social and environment safeguards focal person: and ii) environmental specialist from the Construction Supervision Consultant will provide technical support to APRBRP and PIU for the implementation of environment safeguards.

[bookmark: _Toc457410133][bookmark: _Toc457411313][bookmark: _Toc457500259][bookmark: _Toc19021366]Environmental Management Plan

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

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. 

An environmental management budget of INR 25372600 has been estimated for implementation of the environmental management plan. This budget also includes cost of environmental monitoring and associated trainings. 

[bookmark: _Toc457410134][bookmark: _Toc457411314][bookmark: _Toc457500260][bookmark: _Toc19021367]Conclusions and Recommendations

The findings of the IEE show that overall the project has temperory environmental impacts. Effective EMP implementation will ensure elimination and minimization of identified adverse impacts. APRBRP 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. APRBRP needs capacity building and practical exposure. Adequate training shall be imparted as proposed under environmental management plan to enhance the capability of concerned EA and IA officials.


[bookmark: _Toc19020797][bookmark: _Toc19021368]INTRODUCTION

1. [bookmark: _Toc457411316][bookmark: _Toc19021369]Project Background 

The state of Andhra Pradesh is situated in the south-east of the country; it is the seventh-largest state in India, covering an area of 162,970 km2 (62,920 sq mi). As per the 2011 census, it is the tenth-most populous state, with 49,386,799 inhabitants. The largest city in Andhra Pradesh is Visakhapatnam. Telugu, one of the classical languages of India. It is the seventh largest state in the country, with an area of about 162,970 km2 and population of about 49,386,799. The economy of Andhra Pradesh is one of the fastest growing economies in India, with growth outstripping that of the wider Indian economy in the past few years. The GSDP at constant (2011-12) Prices for the year 2018-19 (Advance Estimates) is estimated at ₹850,000 crores as against ₹490,134 crores for 2015-16 (First Revised Estimates) indicating a growth of 11.61%. Per Capita Income at current prices increased to ₹122,376 from ₹108,163 in 2015-16 registering a growth of 13.14%. The economy is primarily dependent on agriculture, which directly and indirectly employs 62% of the population. The state has been ranked the best state in ease of doing business in the country by the World Bank while the manufacturing and services sectors contributed to 22% and 38% of the GSDP respectively.
[image: Image result for growth rate andhra pradesh]
[bookmark: _Toc23602612]Figure 1 Economic Growth in Andhra Pradesh

However, the state's gross state domestic product (GSDP) grew at a domestic product of Industrial sector accounts for ₹507.45 billion (US$7.3 billion). The state has also started to focus on the fields of information technology and biotechnology. Several major heavy industries are in operation in Visakhapatnam. The state still has to make its mark in Hi-tech engineering. Automobiles and Auto components Industry, spices, mines and minerals, Textiles and apparels, IT industry, Bulk drugs and pharmaceuticals, horticulture, poultry farming are the main industries in Andhra Pradesh.

Andhra Pradesh has an extensive road network of 123,334 km (76,636 mi) with various types of roads such as, national highways, state highways, district roads etc. The road network of the state is maintained by Andhra Pradesh Road and Building Department (APRBRP of the state. The state has a total of 4,422.53 km (2,748.03 mi) of National Highways.  NH-16 is the longest National Highway with a length of 1,024 km (636 mi) and runs from Srikakulam district to Nellore district. The National forms a part of Golden Quadrilateral Project undertaken by National Highways Development Project and a part of AH 45 of Asian Highway Network. Total network of state highways is 7,255 km (4,508 mi) and 19,783 km (12,293 mi) of major district roads. Out of 91,994 km (57,162 mi) of other type of roads, there are 21,740.90 km (13,509.17 mi) of roads in the urban local bodies and municipal roads cover 19,118.97 km (11,879.98 mi).

The state is in process to achieve its program of upgrading its entire road network including State Highway Other District Roads and Major District Roads network with a combination of budgetary allocations, NDB support in previous loans, and public-private partnerships. However, MDRs have had substantial attention, and major portions of the MDRs still need to be upgraded. Government of Andhra Pradesh has now taken up improvement of MDRs as a critical part of the state road core network, which is being improved in a planned manner. NDB has sanctioned one previous loan for improvement of MDRs and State Highways. MDRs form a key link in the road network between the rural roads and the State Highways. 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 Andhra Pradesh Roads and Building Department (APRBRP) specifically, targeting MDRs to form key linkage between rural, semi urban and urban areas and complete state road connectivity. The table below indicates the proposed plan of GoAP to improve the MDRs in the State. 

[bookmark: _Toc60320748]Table 3 Proposed Improvement Plan for MDRs
	Total length of Roads  in Andhra Pradesh
	In Kms

	National Highway
	4422.53

	State Highway
	7255

	Major District Roads
	19783

	other type of roads,
	21,740.90 km 

	local bodies and municipal roads 
	19,118.97 km



The “Purposes” of the New Development Bank, “shall be to mobilize resources for infrastructure and sustainable development projects in the Federal Republic of Brazil, the Russian Federation, the Republic of India, the People’s Republic of China and the Republic of South Africa (BRICS) and other emerging market economies and developing countries”. Accordingly, promotion of infrastructure and sustainable development projects is a key focus area for the New Development Bank (NDB). While doing so, the NDB specify the use of sound banking principles which provide due regard to the risks involved. The NDB’s approach is to promote sustainable development in the area of environment and social management.

The Framework sets out NDB’s core principles which govern the operations of NDB on environment and social management. It includes two parts: (i) Part 1 which provides an overarching policy for addressing environment and social management in operations, and (ii) Part 2 Environmental and Social Standards (ESS) which set forth the key mandatory requirements with respect to Environment, Involuntary Resettlement, and Indigenous Peoples.

The GoAP has requested financing from the NDB to implement part of its proposed improvement plan for MDRs, ODRs and SH. The proposed Andhra Pradesh District Roads" Sector Project (the Project) will improve transport connectivity in the state by rehabilitating and upgrading major district roads (MDRs), ODRs and SH. The Project constitutes (i) rehabilitating and upgrading of about 156.983 km of MDRs, ODRs and SH; (ii) cashless accident victim treatment facility piloting; and (iii) improving and mainstreaming an efficient accident response system. About 13 Subprojects road sections packaged into contract packages have been proposed for financing under this sector project. Annexure-1 present the list of possible subprojects proposed for financing under the project. 

Since the project will follow a sector loan modality, the following  MDRs, ODRs and SH totaling about 156.983 km road length were 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. Details are given below.



Part –II Works Proposed under NDB Project (APMCRCIP) MDRs & ODRs Package 6 (Kurnool)
	Works Proposed under NDB Project (APMCRCIP) MDRs & ODRs Package 6 (Kurnool District )

	Sr. No.
	Name of the Road
	Road Code
	 Design Length in Km

	
	
	
	From
	To
	Total Length

	1
	2
	3
	4
	5
	6

	Division -  Kurnool
	 
	 
	 
	 

	1
	Velugodu Midthur Gargeyapuram Road
	KLMD 074
	36.4
	53.955
	17.555

	2
	Kodumuru-Veldurthi Road
	KLMD 073
	3
	14.5
	11.5

	3
	Ramallakota Betamcharla Road
	KLMD 81
	0
	22.34
	22.34

	Division -  Adoni
	
	
	
	

	 4
	A.G. Road to Peddakudubur Road
	KLMD 115
	0
	13.75
	13.75

	5
	Dhanapuram Holagunda Road
	KLMD 053
	0
	25.49
	25.49

	6
	Yemmiganur-Mallapalli-Kosigi Road
	KLMD 110
	0
	11.885
	11.885

	
	
	
	
	
	

	Division -  Nandyal
	
	
	
	

	7
	Ongole to Nadyal Road meet Mahanandi
	KLMD 221
	4.8
	7.848
	3.048

	8
	Nandikotkur-Pagidyal Road
	KLMD 100
	2.15
	12.11
	9.96

	9
	Atmakur to Sivauram
	KLMD 097
	0
	8.93
	8.93

	10
	Mudigedu-Guladurthi Road
	KLMD 025
	0
	5.945
	5.945

	11
	Siivella Rudravaram Rudravaram
	KLMD 188
	4.2
	6.45
	2.25

	12
	Nandyal to meet NN Road via Pulimaddi Road
	KLMD 136
	1.3
	11.2
	9.9

	13
	Sirivellametta -Gospadu Road
	KLMD 190
	0
	14.43
	14.43

	 
	Total (Roads under APMCRCIP)
	156.983



As part of detailed project report (DPR) preparation this Initial Environmental Examination report was prepared to cover the selected 13 subproject roads. All discussions thereafter focus only on these 13 subprojects. Preparation of lEE or EIA reports and implementation of all environment safeguards requirements will be in accordance with relevant policies and regulations of the Government of India, GoAP, and the NDB Environmental and Social Safeguard Policy Statement 2009 (SPS). This lEE report is disclosed in the APRBRP and NDB websites. 

[bookmark: _Toc19021370]Nature, Size and Location of the subproject Roads

The subproject activities involve improvement of existing major district road sections within available ROW. The subprojects cover a total length of about 156.983 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. In this report the IEE is reported for the subproject roads falling under Kurnool district. 

All MDRs, ODRs and SH to be upgraded under the project will follow the existing road alignment and limited to the designed RoW of 20m and 15m for open and built-up areas, respectively. The proposed roads will have standard carriageway width of 5.5m to 7.0m and hard shoulder and paved shoulder of 2.25m width either side in general. 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 through forest section to minimize the 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 30m length will have at least 0.60m freeboard at 50-year HFL and those with more than 30m length will have at least 0.9m at 100-year HFL. 

The project roads are located in Western and South West zone of Andhra Pradesh State covering district namely Kurnool. The existing total length of the subproject roads is about 156.983 km. The proposed total length for reconstruction is 156.983 km. The length of individual road sections varies from smallest 2.25 km (Siivella Rudravaram Rudravaram, KLMD188) to largest 25.49 km (Dhanapuram Holagunda Road, KLMD53). The proposed road sections are part of the Major District Road, Other District Road and State Highways Network on Andhra 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 5.0m to 9.0m. The sub project roads run through plain, rolling & hilly 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 also be found in few sections. The overall riding quality is poor. The condition of shoulders is also poor which are now covered with vegetation in many sections. 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 2000 PCU to 3000 PCU. 

[bookmark: _Toc19021371]Aim of NDB’s Environmental and Social Framework

The aim of this Environment and Social Framework (the Framework) is to: manage environmental and social risks and impacts in projects; manage operational and reputational risks of NDB and its stakeholders; mainstream environmental and social considerations into decision-making processes of all parties; and encourage the international good environmental and social practices in its operations and in doing so strengthen the country systems. The policy also seeks to ensure environmental and social soundness and sustainability of projects, enable clients to identify and manage environmental and social risks and impacts in NDB’s projects, improve development effectiveness and impact to increase results on the ground, and facilitate cooperation on environmental and social matters with development partners. Through its operations, NDB seeks to balance economic, social, and environmental interests while fostering ownership and accountability of member countries.

[bookmark: _Toc19021372]Core Principles of NDB’s Environmental and Social Framework

The core principles and the intent which form the basis of the Framework, standards and procedures as well as the associated guidelines are delineated as follows: 

a) Inclusive and sustainable development: A principle focus area of NDB is to ensure inclusive sharing of development benefits and opportunities including among the traditionally deprived sections such as the poor, disadvantaged, women, children and minorities. The process of inclusion entails both access to and delivery of services. NDB recognizes the importance of maintaining policy and operating standards which (i) promote sustainable development; (ii) are aligned with international good practices; and (iii) effectively respond to environmental and social risks; 
b) Country systems: NDB promotes the use of strong country and corporate systems in the management of environment and social risks and impacts. NDB also assists in further strengthening the country systems through a variety of mechanisms in both the public and private sector, including by (i) favouring use of country systems, with adequate support, at the operational level as it also fosters greater accountability and ownership; (ii) coordinating closely with other multilateral development banks, international financial institutions and relevant centres of expertise; and (iii) maintaining a risk based and outcome focused approach through measures aligned with the core principles; 
c) Environment and social interests: NDB integrates the principles of environment and social sustainability into its policies and operations, as an integral part of its decision making process, to ensure its financing and investment in infrastructure and sustainable development projects have minimal adverse impact on environment and people; 
d) Climate change: NDB seeks to promote mitigation and adaptation measures to address climate change. Recognizing the sustainable nature of green economic growth and the associated benefits, NDB aims to build upon existing green economic growth initiatives and provide support for the new ones at regional, national, sub-national and private sector level. NDB also encourages climate proofing of its infrastructure financing and investments to build resilience to climate change; 
e) Conservation of natural resources: NDB promotes the conservation of natural resources including energy, water and supports sustainable land use management and urban development; 
f) Gender equality: NDB believes that gender equality is important to successful and sustainable economic development and accordingly considers it imperative to mainstream gender equality issues in all its operations; 
g) Precautionary approach: NDB uses a precautionary approach to justify discretionary decisions in situations where there is the possibility of environmental and social harm from making project decisions; and 
h) Co-operative functioning and knowledge dissemination: NDB seeks to complement the existing efforts of multilateral financial institutions, regional financial institutions and other agencies. In co-financed projects, NDB seeks to promote harmonization of its policies with partnering financial institutions and other agencies by way of adopting a common approach to appraisal, environmental and social management requirements, monitoring and reporting. In addition, NDB intends to disseminate knowledge gained with its development partners.

[bookmark: _Toc19021373]Objective and Scope of the Study

This 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 IEE addresses the environmental management requirements of the Government of India (GoI) and New Development Bank. Specifically, this report: 

· Provides information about the baseline environmental setting of the subprojects; 
· Provides information on potential environmental impacts of the proposed subproject 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 mitigates measures proposed and addressing grievances 

The environmental studies have been confined to the situation around the deemed areas of direct influence caused by constructional and operational facilities along the proposed road sections. The lEE was based on proposed road alignment and key construction activities such as site cleaning, removal of trees, excavation, filling, grading and embankment formation, excavation for utility trenches, sub-grade preparation, base course and asphalt overlay, shoulder, and construction of permanent structures like retaining walls, culverts and drains. The lEE also covers ancillary activities like camp site establishment and maintenance, sourcing of materials, and operation of equipment like rock crusher and hot mix plant. The corridor of impacts taken as 10 meters either side of the alignment. However, the study area impact zone is considered up to 5 km on both sides of road alignment to allow for coverage of indirect and induced impacts and a larger analysis of land use and other environmental features. Assessment is carried out on the following environment components: terrestrial and aquatic ecology, soil, water, air, noise, and socio economic aspects. 

The following sections of the report, discusses the methodology adopted by the consultants in conducting the lEE study and presents the results of the same. 

[bookmark: _Toc19021374]Methodology Adopted for IEE study

The Initial Environmental Examination has been carried out, in accordance with the requirements of the NDB’s Safeguard Policy Statement 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 major steps in the IEE process for the project were as follows:

1. [bookmark: _Toc457410140][bookmark: _Toc457411320][bookmark: _Toc457500266][bookmark: _Toc19020798][bookmark: _Toc19020986][bookmark: _Toc19021375]Collection and Analysis of Data

[bookmark: bookmark29]Data was collected on various environmental components such as soil, meteorology, geology, hydrology, water quality, flora and fauna, habitat, demography, land use, cultural properties etc., to establish the baseline environmental setup. Secondary data on environment for the subproject corridors were collected both from published and other relevant sources e.g., the Departments of Forest, Andhra Pradesh State Pollution Control Board, State Statistical Department etc. The data collection from the field was completed with the help of enumerators / investigators. The interviewers were trained for filling up the questionnaire at the site. To ensure the accuracy of the data it was collected under the supervision of the consultant. The type and source of information compiled in this IEE are shown in Table 4.

[bookmark: _Toc60320749]Table 4 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.
	APRBRP 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 Toposheet  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.
	 Given in Material Report in DPR

	River geo-morphology, hydrology, drainage, flood Patterns
	Feasibility report, field observations

	Socioeconomic Environment
	Census 2011. Official websites maintained by state Govt and Public Consultation during the Field survey.


[bookmark: _Toc457410141][bookmark: _Toc457411321][bookmark: _Toc457500267]
2. [bookmark: _Toc19020799][bookmark: _Toc19020987][bookmark: _Toc19021376]Environmental Monitoring and Analysis

In order to assess the situation in particular sections of the subproject roads during the screening and site visit of the area, different locations were identified for monitoring and analysis the noise level, ambient air and water quality. The monitoring and analysis of water quality, air quality and noise level has been done by a leading environmental research laboratory. Air quality monitoring has been carried out as per MoEFCC notification of November 2009 the revised Air Quality standards and the on-site monitoring results are incorporated in Chapter-4 of this lEE report. 
3. [bookmark: _Toc457410142][bookmark: _Toc457411322][bookmark: _Toc457500268][bookmark: _Toc19020800][bookmark: _Toc19020988][bookmark: _Toc19021377]Stakeholder and Public Consultations

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. Detailed description of public consultation is presented in Chapter-6 of this lEE report. 

4. [bookmark: _Toc457410143][bookmark: _Toc457411323][bookmark: _Toc457500269][bookmark: _Toc19020801][bookmark: _Toc19020989][bookmark: _Toc19021378]Assessment of Potential Impacts

Potential significant impacts were identified on the basis of analytical review of baseline data; review of environmental conditions at site; analytical review of the underlying socioeconomic conditions with the project influence area.

5. [bookmark: _Toc457410144][bookmark: _Toc457411324][bookmark: _Toc457500270][bookmark: _Toc19020802][bookmark: _Toc19020990][bookmark: _Toc19021379]Preparation of the Environment Management Plan

An EMP for the project is prepared to specify the steps required to ensure that the necessary measures have been taken and the same will be incorporated during construction and operation stage of the project. The EMP includes the monitoring plan giving details of the resources budgeted and the implementation arrangements. 

[bookmark: _Toc19021380]Structure of the Report

This lEE report has been presented as per requirements of the NDB's Environment and Social Framework, 2016. The report is organized into following ten chapters. A brief of each chapter is described below: 

· Chapter-1 -Introduction: This section describes the background information about the project and IEE study.
· Chapter-2 -Policy, Legal, and Administrative Frameworks: this section summarizing the national and local legal and institutional frameworks that guided the conduct of the assessment. 
· Chapter-3 -Project Description: This section presents the key features and components of the proposed project. 
· Chapter-4 -Description of the Environment: This section discussing the relevant physical, biological, and socioeconomic features that may be affected by the proposed project. 
· Chapter-5 -Anticipated Environmental Impacts and Mitigation Measures: This section presents the environmental assessment of likely positive and adverse impacts attributed to the proposed project and concomitant mitigation measures. 
· Chapter-6 -Climate Change Impacts and Risks: This section presents an assessment of climate change impacts and risks due to the subprojects. 
· Chapter-7 -Consultation, Participation and Information Disclosure: This section describes the consultation process undertaken during the environmental examination and its results, their consideration in the project design, and manner of compliance to the NDB's Publication Policy and related national laws. 
· Chapter-8 -Grievance Redress Mechanism: This section describing the formal and informal redress procedures for registering, resolving, and reporting complaints. 
· Chapter-9 -Environmental Management Plan: This section discussing the lessons from the impact assessment and translated into action plans to avoid, reduce, mitigate or compensate adverse impacts and reinforces beneficial impacts. This plan is divided into three sub-sections; mitigation, monitoring, and implementation arrangements 
· Chapter-10 -Conclusion and Recommendation: This section stating whether there is a need for further detailed environmental studies &assessments and highlights key findings and recommendations to be implemented by the borrower. 

An Executive Summary is also prepared and presented in the beginning of the report. 
[bookmark: _Toc19020803][bookmark: _Toc19021381]
POLICY AND LEGAL FRAMEWORK

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. New Development Bank has also defined its Environmental and Social policies. 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, 
· NDB Environment and Social Framework and categorization of the project, 
· Summary of international treaties and applicability to the project, 

1. [bookmark: _Toc19021382]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 below. 

[bookmark: _Toc60320750]Table 5 Summary of Relevant Environmental Legislation
	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, 1196
	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


[bookmark: _Toc457410148][bookmark: _Toc457411328][bookmark: _Toc457500274]
1. [bookmark: _Toc19020804][bookmark: _Toc19020994][bookmark: _Toc19021383]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 State Highway expansion projects, except those in hilly terrain (above 1000 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. 

2. [bookmark: _Toc457410149][bookmark: _Toc457411329][bookmark: _Toc457500275][bookmark: _Toc19020805][bookmark: _Toc19020995][bookmark: _Toc19021384]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 existing major district road sections within available ROW there are covering.

Since the proposed improvement work for three subproject road will be limited to the existing available ROW. No diversion of forestland is involved; no forest clearance is required for this project. 

3. [bookmark: _Toc457410150][bookmark: _Toc457411330][bookmark: _Toc457500276][bookmark: _Toc19020806][bookmark: _Toc19020996][bookmark: _Toc19021385]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. 

4. [bookmark: _Toc457410151][bookmark: _Toc457411331][bookmark: _Toc457500277][bookmark: _Toc19020807][bookmark: _Toc19020997][bookmark: _Toc19021386]Required Clearances/Permissions

For up-gradation of the project road, required clearances/ permissions related to environment has been summarized in the table below.
[bookmark: _Toc60320751]Table 6 Permissions/Clearances Required for the Subproject
	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 A.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)
	APRBRP

	B.
	Implementation Stage

	2
	Consent to operate hot mix plant, Crushers, Batching plant
	Air (Prevention and Control Pollution) Act of 1981
	A.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
	A.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
	A.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 A.P. authorized testing centres
	Contractor

	6
	Employing Labour/Workers
	The Building and Other Construction Workers (Regulation and Employment Conditions of Service) Act, 1196
	District Labour Commissioner
	Contractor



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

[bookmark: _Toc19021387]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, 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. 

[bookmark: _Toc19021388]NDB Environment and Social Policy 

Objective: NDB believes that environmental and social sustainability are crucial while addressing the infrastructure gaps and sustainable development needs consistent with national laws and regulations, and its mandate. The objective of this Policy is to dovetail the achievement of this imperative with the project decision making process of the client and NDB and the overall operations of NDB.

Application Scope: The following are the applications and scopes of the NDB’s policies:

1. This Policy applies to all NDB financed and/or NDB administered projects with or without sovereign guarantee, including investment projects and their components regardless of the source of financing. 
2. NDB may agree to apply additional requirements of the other financiers (including with respect to funds administered by NDB) relating to the environmental or social matters, provided NDB determines that they are consistent with the Articles of Agreement and its Policy. 
3. Further, if NDB determines that the relevant requirements of the country in which the project is located are more stringent than the requirements of its Policy, NDB may require the client to comply with the more stringent requirements. 

Policy Approach: The following policy approaches are applicable to the NDB’s environment and social framework:

1. Under the Framework, NDB requires the clients to meet the key requirements for environment and social assessment, involuntary resettlement and indigenous people’s standards (Part 2) in the preparation and implementation of NDB projects.

2. NDB promotes the use of strong country and corporate systems in the management of environment risks and impacts. NDB relies on country and corporate system in the preparation and implementation of the projects, on the basis that such system is fully consistent with the key requirements of NDB’s Environmental and Social Policy and Environmental and Social Standards. NDB addresses the gaps, if any, through engaging client to take adequate actions to ensure the full achievement of the objectives of this Framework. 

3. NDB will apply, on a project by project basis, an appropriate risk-based framework grounded on NDB experience with BRICS and other international good practices. 

4. The implementation of the Policy is the responsibility of the client, including by way of assessments, consultations, plans, implementation of plans, grievance redressal, dispute resolution, disclosure, and monitoring. However, NDB seeks to play a proactive role by way of (i) ensuring stricter compliance with applicable national standards; (ii) working with the client to strengthen the country capacity and systems; and (iii) knowledge sharing with clients on international good practices. NDB may provide support to clients during project processing, and monitoring and supervision, where necessary.

[bookmark: _Toc19021389]NDB Environment and Social Framework / Policy Requirements 
	
The New Development Bank has defined its environment and social policy requirements under its 'Environment and Social Framework Document, 2016. The prime objectives of environment and social 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 screening and categorization of the project. The process setup in NDB’s environment and social framework is discussed in subsequent sections. 

NDB screens and assesses each proposed project at the concept stage to determine its risk categorization and updates the categorization during project processing. This exercise is undertaken to determine the nature and extent of potential environment and social impacts. Each proposed project is scrutinized as to its type, location, scale, and sensitivity and the magnitude of its potential impacts. NDB does not support project activities included in the Annexure Exclusion List. 

The screening covers all the three types of concerns of ESS, i.e. environment, involuntary resettlement and indigenous peoples. Only one category is assigned to the whole project based on the most environmentally and socially sensitive concern(s) of the project. 

While undertaking the process of assessment and categorization, the existing standards applicable in member country, as appropriate, will be taken into account. In the case of existing facilities, NDB conducts a review of both past and present environmental and social issues and risks. Projects are assigned to one of the following four categories depending on the significance of the project’s potential environmental impacts:

· Category A: A proposed project is classified as Category A if it is likely to have significant adverse environmental and social impacts that are irreversible, diverse, or unprecedented. These impacts may affect an area larger than the sites or facilities subjected to physical works; 
· Category B: A proposed project is classified as Category B if its potential adverse environmental and social impacts are less adverse than those of Category A projects. These impacts are site-specific, few if any of them are irreversible and in most cases mitigation measures can be designed more readily than for Category A projects; 
· Category C: A proposed project is classified as Category C if it is likely to have minimal or no adverse environmental impacts; and 
· Category FI: A proposed project is classified as Category FI if it involves investment of funds to or through a Financial Intermediary (FI). 

[bookmark: _Toc19021390]NDB’s requirement for Environmental and Social Management plans 

For Category A and B projects, NDB requires the Client to conduct environmental and social impact assessment, with scope and depth commensurate with the nature and magnitude the potential impacts. 

NDB promotes the use of country and corporate system for the preparation of environmental and social documents. The Client in consultation with NDB may choose an appropriate instrument from among a variety of instruments to address the potential environmental and social impacts, which include, but are not limited to: strategic environmental assessment, regional or sectoral environmental and social assessment, environmental impact assessment, environmental and social management plan, environmental and social management framework, resettlement action plan, indigenous peoples plan etc. 

At time of project appraisal NDB confirms with the client that the social and environmental safeguard measures recommended in the environment management plan, resettlement plan, indigenous peoples plan, are properly integrated into the project design and adequately covenanted in the legal agreements. 

For Category A projects, the client is required to prepare an environmental impact assessment, including an environmental management plan/framework, resettlement plan and assessment of social impacts as required and indigenous peoples plan. 

For Category B projects, the documentation requirement for environment and social assessment will be determined on a case by case basis in consultation with the client keeping in mind the severity of impacts and nature of mitigation and monitoring measures. 

For Category C projects, there shall be a review of environment and social implication in the project documentation. 

For projects classified as FI, the client shall provide environmental and social impact assessment and environment and social management plans for sub-projects where such impacts are significant. 

Specific documentation requirements for different categories will be specified in the detailed procedures and guidelines with respect to the environment and social management framework.

· Regardless of the instruments chosen, NDB requires that the preparation and implementation of the documents are consistent with the key requirements set forth in this Framework. 
· For any environmental and social impacts identified, NDB requires the Client to develop management plans as appropriate (e.g. environmental and social management plan, resettlement action plan, indigenous peoples plan, or equivalent) to avoid, minimize or otherwise compensate the adverse impacts. 
· When the client has inadequate capacity to carry out necessary environment and social plans for a proposed project, the project may include component(s) to strengthen that capacity. 
· In the case of a multi-tranche financing facility (MFF), the Client will prepare a facility level environmental and social management framework (ESMF), which sets up a framework requirement of the environmental and social assessment (including resettlement and indigenous peoples) for the subsequent projects. However, each tranche of the facility will be treated as a separate project for application of this Policy. 
· For a project finance facility (PFF), NDB and the Client will agree on the forms and requirements of environmental and social safeguards for subsequent sub-projects at the time of approval of PFF, based on which, the Client will exercise environmental and social assessment for each sub-project as appropriate according to the agreement. 
· For Category FI projects, NDB conducts due diligence to assess the potential environmental and social risks associated with FI’s existing and likely future project portfolio and its environmental and social management capacity. All FIs are required to have in place or establish an appropriate environmental and social management system which ensures the achievement of objectives of NDB’s Environmental and Social Framework. 
· For associated facilities (the activities that, in the judgment of NDB, are: (a) directly and significantly related to the NDB-funded project; (b) carried out at the same time with NDB-funded project; and (c) necessary for the NDB project to achieve project objective and would not be constructed if the NDB-funded project does not exist.) that the Client has control of, NDB requires the Client to comply with this Framework with respect to such facilities.

[bookmark: _Toc19021391]NDB’s other requirement for Environmental and Social Management plans  

Public Consultation: NDB requires the Client to conduct a meaningful consultation process, that is compliant with national laws and regulations and this Policy, and (i) engages with communities, groups, or people affected by proposed projects; (ii) begins early and is carried out on an ongoing basis; (iii) provides timely disclosure of relevant and adequate information that is understandable and readily accessible, is undertaken in an atmosphere free of intimidation or coercion; (iv) is gender inclusive and responsive, tailored to the needs of vulnerable groups3; and (v) enables the incorporation of all relevant views of affected people and other stakeholders into decision making. 

Transparency and Information Disclosure: NDB is committed to working with the client to ensure that social and environmental assessment documents are made available in a timely manner, in an accessible place, and in a form and language(s) understandable to affected people and to other stakeholders, including the general public, so they can provide meaningful inputs into project design and implementation. 

Monitoring and Reporting: NDB requires the Client to conduct monitoring on the implementation of environmental and social mitigation measures. The extent of monitoring activities, including their scope and periodicity, is commensurate with the project’s risks and impacts. Clients will provide periodic monitoring reports on environment and social measures and relevant plans, as provided in the legal agreements and / or country systems. 

NDB carries out its own due diligence of monitoring through progress/monitoring report review, field visit and post-evaluation, and provides support to strengthen the client’s systems. 

NDB in collaboration with the client monitors projects on an on-going basis until completion, and if necessary, beyond project completion as required.

Grievance Redressal Mechanisms: NDB requires that the client establish and maintain a fair and effective grievance redress mechanism to receive and facilitate timely resolution of affected peoples’ concerns and grievances about the client's environmental and social performance at project level. Existing national mechanisms for grievance redressal may be used for the purpose of this Framework, if such national mechanisms are deemed appropriate and in compliance with the objectives of this Framework.

[bookmark: _Toc19021392]Role and Responsibilities of NDB for Environment and Social Management plans 

NDB is responsible for: (a) screening each project to assign a category to it; (b) undertaking due diligence review of the Client’s environmental and social assessment reports, to ensure compliance with country and corporate system and consistency with key requirements of NDB’s ESS; (c) determining the feasibility of NDB financing for the project; (d) monitoring and supervising the Client’s compliance with its environmental and social obligations under the legal agreement between NDB and the Client, throughout the project implementation period, (e) working with the client to strengthen the country systems; and (f) knowledge sharing with clients on international good practices. NDB may also provide assistance to clients during project processing, and provide support for enhancing monitoring and supervision, where necessary. 

NDB conducts environmental and social due diligence review, as an integral element of its appraisal to ensure the consistency of use of country and corporate system with the core principles and key requirements of this Framework. This assists in NDB deciding whether to finance and, if so, the manner in which it requires the client to address environmental and social aspects, which promote sustainable development, in the planning and implementation stages. 

In case of existing facilities, or projects under construction, or permits have been obtained, and environmental and social impact assessment have been completed, NDB may conduct, as part of its environmental and social due diligence, a gap analysis of the design and implementation to identify whether any additional studies or mitigation measures are required to meet the requirements of the Policy. The due diligence review process is carried through the implementation phase to ensure compliance with the agreed plans and standards.

Changes may occur in the nature and scope of the project during implementation. Such changes may have significant environmental or social implications associated with them. NDB may carry out together with client or require that client undertake, environmental and social due diligence of the relevant changes and if it determines, on the basis of this due diligence, that any additional assessment, stakeholder consultations, or environmental and social mitigation measures are required, it seeks the client to incorporate these measures. The exact nature of the environmental and social due diligence and review may also factor in the role played by NDB in the financing of the project, which could be in the form of (i) lead partner; (ii) parallel co-financing; or (iii) consortium member.

[bookmark: _Toc19021393]Role and Responsibilities of Client for Environment and Social Management plans  

The Client is responsible for: (a) conducting its environmental and social risks and impacts; (b) developing management plans to avoid, minimize and/or otherwise compensate the adverse impacts; (c) engaging with people affected by the project and other stakeholders, through information disclosure, meaningful consultation and informed participation; (d) monitoring the environmental and social performance throughout the project implementation to ensure the compliance with agreed documents/plans, and providing periodical reporting to NDB as per legal agreement; and (e) establish and maintain a fair and effective grievance redress mechanism for environmental and social safeguards.

[bookmark: _Toc19021394]Category of the Project as per SPS 2009 

The subproject roads have been evaluated and categorized using the prescribed NDB Rapid Environmental Assessment Checklist (see Annexure 1). The subprojects evaluated are classified as environmental category 'B'. 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. 


1. [bookmark: _Toc19020808][bookmark: _Toc19021395]PROJECT DESCRIPTION
1. [bookmark: _Toc19021396]Type of Project

The subproject roads are located in Western and South West zone of Andhra Pradesh State. The areal extent of project roads is spread over the one district namely Kurnool. The existing total length of the subproject roads is about 156.983 km. The proposed total length for reconstruction is 156.983 km. The length of individual road sections varies from smallest 2.25 km (Siivella Rudravaram Rudravaram, KLMD188) to largest 25.49 km (Dhanapuram Holagunda Road, KLMD53). The proposed road sections are part of the Major District Road, Other District Road and State Highways Network on Andhra 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 5.0m to 9.0m. The sub project roads run through plain, rolling & hilly 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 also be found in few sections. The overall riding quality is poor. The condition of shoulders is also poor which are now covered with vegetation in many sections. 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 2000 PCU to 3000 PCU. 

It is proposed to improve these MDRs ODRs to minimum intermediate lane and two lane configuration (5.5 m carriageway to 7m carriageway and 2.25 m hard shoulders on both sides). In urban areas or in forest sections the improvement will be restricted to the existing ROW. Adequate cross drainage structures have been proposed in all the subprojects. The salient Features of the Subproject Roads is given in the table below.

	Works Proposed under NDB Project (APMCRCIP) MDRs & ODRs Package 6 (Kurnool District )

	Sr. No.
	Name of the Road
	Road Code
	 Design Length in Km

	
	
	
	From
	To
	Total Length

	1
	2
	3
	4
	5
	6

	Division -  Kurnool
	 
	 
	 
	 

	1
	Velugodu Midthur Gargeyapuram Road
	KLMD 074
	36.4
	53.955
	17.555

	2
	Kodumuru-Veldurthi Road
	KLMD 073
	3
	14.5
	11.5

	3
	Ramallakota Betamcharla Road
	KLMD 81
	0
	22.34
	22.34

	Division -  Adoni
	
	
	
	

	 4
	A.G. Road to Peddakudubur Road
	KLMD 115
	0
	13.75
	13.75

	5
	Dhanapuram Holagunda Road
	KLMD 053
	0
	25.49
	25.49

	6
	Yemmiganur-Mallapalli-Kosigi Road
	KLMD 110
	0
	11.885
	11.885

	Division -  Nandyal
	
	
	
	

	7
	Ongole to Nadyal Road meet Mahanandi
	KLMD 221
	4.8
	7.848
	3.048

	8
	Nandikotkur-Pagidyal Road
	KLMD 100
	2.15
	12.11
	9.96

	9
	Atmakur to Sivauram
	KLMD 097
	0
	8.93
	8.93

	10
	Mudigedu-Guladurthi Road
	KLMD 025
	0
	5.945
	5.945

	11
	Siivella Rudravaram Rudravaram
	KLMD 188
	4.2
	6.45
	2.25

	12
	Nandyal to meet NN Road via Pulimaddi Road
	KLMD 136
	1.3
	11.2
	9.9

	13
	Sirivellametta -Gospadu Road
	KLMD 190
	0
	14.43
	14.43

	 
	Total (Roads under APMCRCIP)
	156.983



[bookmark: _Toc19021397]Location and Features of the Project Road

The subproject roads are located in Kurnool districts of Andhra Pradesh State covering three sub divisions namely Kurnool, Adoni and Nandyal. The total length of the subproject roads is about 156.983 km. Location of the sub project roads has been shown in Figure-2.

Part-II Kurnool District
[image: ]
[bookmark: _Toc23602613]Figure 2 Map showing project alignment in the Kurnool District




KURNOOL DIVISION

1. Velugodu Midthur Gargeyapuram Road (Road code-KLMD 074)

1.1. Start and End Point of the Project

The project corridor starts at Midthur village from 36.400 Km of KLMD 074 at 3-legged minor junction (RHS-Nandikotkur, LHS-Nandyal (SH048)) of latitude & longitude (17°45'9.97"N & 20° 9'7.09"E) & terminates in Gargeyapuram village to Km 53.955 of KLMD 074, of latitude & longitude (17°46'59.90"N & 19° 4'4.50"E). The length of the project road is 17.555 Km.
Key Plan of Project Road [image: C:\Users\DELL\Desktop\Kurnool\k1.1.png]

[image: DSCN1420][image: ]
Start Point					End Point

1.2. Carriageway / Roadway / Right of Way

The project road is varying lane width of Intermediate all along the stretch. The present configuration of the project road varies from Single /Intermediate lane with earthen shoulders to 2-lane with earthen shoulder. The details of carriageway width are as tabulated below.


Table 1.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing  Chainage
	Length(m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	

	
	From Km
	To Km
	
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	36+400
	36+700
	300
	Agriculture
	 
	BT
	5.50
	Earthen
	1

	2
	36+700
	36+800
	100
	Built Up
	Midthur
	BT
	5.50
	Earthen
	1.5

	3
	36+800
	37+545
	745
	Built Up
	Midthur
	CC
	5.50
	Earthen
	1.5

	4
	37+545
	38+525
	980
	Agriculture
	 
	BT
	3.75
	 
	 

	5
	38+525
	38+700
	175
	Built Up
	Pirushebpeta
	CC
	5.50
	Earthen
	1.5

	6
	38+700
	39+100
	400
	Built Up
	Pirushebpeta
	CC
	5.50
	Earthen
	1

	7
	39+100
	43+300
	4200
	Agriculture
	 
	BT
	3.75
	Earthen
	 

	8
	43+300
	43+700
	400
	Built Up
	Kadumur
	BT
	3.75
	Earthen
	1.5

	9
	43+700
	44+330
	630
	Built Up
	Kadumur
	CC
	6.00
	 
	 

	10
	44+330
	44+925
	595
	Agriculture
	 
	BT
	3.75
	 
	 

	11
	44+925
	45+365
	440
	Realignment
	 
	 
	 
	Earthen
	1

	12
	45+365
	47+665
	2300
	Agriculture
	 
	BT
	3.75
	 
	 

	13
	47+665
	48+100
	435
	Built Up
	Masapeta
	BT
	3.75
	Earthen
	1

	14
	48+100
	49+890
	1790
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	15
	49+890
	50+215
	325
	Built Up
	Diguvapadu
	BT
	3.75
	Earthen
	1

	16
	50+215
	50+330
	115
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	17
	50+330
	50+465
	135
	Agriculture
	 
	BT on CC
	5.50
	Earthen
	1

	18
	50+465
	53+565
	3100
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	19
	53+565
	54+000
	435
	Built Up
	Gargeyapuram
	CC
	7.00
	Earthen
	1

	
	Total Length (Km)
	17.60
	
	
	
	
	
	



1.3. Terrain

The project road passes through plain and hilly terrain. The height of the embankment is observed to be about 0.5m to 1.0m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table
Table: 1.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	17.415

	2
	Hilly
	0.140



Terrain Photograph
[image: ][image: DSCN1787]
Plain Terrain at Km. 1+100 km		    Hilly Terrain at Km. 50+260 km
1.4. Land Use

The land use pattern along the project highway consists predominantly of agricultural and Builtup land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.

Table 1.3 Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	13.885

	2
	Built-up
	3.670

	Total Length
	17.555


             




[image: ]
Land Use Pattern Graph
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Agricultural Land (Km. 39+100)           Village Area- Kadumur (Km. 43+300)
Photographs of the Land use
1.5. Towns and Built-up Areas

The project road sections pass through Midthur, Pirushebpeta, Kadmumur, Masapeta, Diguvapadu and Gargeyapuram villages. All settlements/ villages/ towns along the road are enlisted in Table.

Table 1.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Midthur
	0.845

	2
	Pirushebpeta
	0.575

	3
	Kadmumur
	1.030

	4
	Masapeta
	0.455

	5
	Diguvapadu
	0.310

	6
	Gargeyapuram
	0.455

	Total Length
	3.670



1.6. Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 1.5: List of Curves
	Sr. No.
	Total No. of Curves
	No. of Deficient Curves*

	1
	118
	41



Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor are shown in Figure.
[image: ][image: DSCN1544]
Horizontal Curve 			Sharp Horizontal Curve
[image: ]
Flat Gradient
Road Geometry
1.7. Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies poor and fair condition, potholes and settlement in most of the stretches width vary from 0.0m to 0.50m on both sides.  Earthen shoulders are with rain cuts and improper side slopes due to erosion condition of the earthen shoulders is fair to poor. The pavement Table gives an abstract of pavement condition and condition at some locations is shown in Figure.

Table 1.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Fair
	100%



[image: ]
Fair Pavement Condition                                    
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Rigid Pavement (Km.0+250)		        Flexible Pavement (Km.3+800)
Pavement Condition
1.8. Intersections

There are 9 intersections from which 07 are minor intersections and 02 are major intersection as detailed in Table. Some of them are formed with other State Highways. Other than major junctions, there are numerous minor junctions formed with small roads. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.

Table 1.7: List of Intersections
	[bookmark: RANGE!A1:H9]Road Name : Velugodu Midthur Gargeyapuram Road (KLMD 074)

	

	Major Junctions

	Sr. No.
	Design Chainage
	Type
	Side
	Destination
	Remarks

	1
	36+400
	Y
	LHS/RHS
	LHS-Nandyal(SH-48)/ RHS-Nandikotkur
	Major

	2
	53+955
	T
	LHS/RHS
	LHS-Nandikotkur 
/ RHS-Kurnool 
	Major

	Minor Junctions

	3
	37+060
	T
	LHS
	LHS- To Chintala Palle
	Minor 

	4
	37+190
	T
	RHS
	RHS- To Nagaluti
	Minor 

	5
	43+700
	T
	RHS
	RHS- To Paipalem
	Minor 

	6
	44+075
	T
	LHS
	LHS- To Chautkur
	Minor 

	7
	44+160
	T
	RHS
	RHS- To Paipalem
	Minor 

	8
	48+010
	T
	LHS
	LHS- To Kalavandalapadu
	Minor 

	9
	50+400
	T
	RHS
	RHS- To Diguvapadu
	Minor 
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Major Junction at Chainage 36+400 Km                   Minor Junction at Chainage 44+160Km
Figure: Various Intersections

1.9. Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge - Nil

1.10. Cross-drainage Structures

Major Bridges – Nil.

Minor Bridges 

There are two minor bridges on the project road. Deck width of minor bridges is varying from 5.0 m to 7.0 m. The condition of these bridges is generally poor.
Table 1.8: List of Minor Bridges
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Design Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	52+135
	52+085
	Canal MNB
	3X9.6
	5

	2
	53+510
	53+460
	MNB
	6X3
	6.5



Culverts

There are 24 numbers of culverts in the project road. This comprises pipe culverts, slab culverts. Slab culvert is mostly fair and few poor conditions. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of the headwall and apron etc. 



Table 1.9: List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures
	Details of Proposed Structures

	
	Existing Chainage
	Design Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)
	Proposal (widening / Reconstruction/ Retain)
	Type of Structures
	Span Arrangement
	Remark

	1
	36+595
	36+615
	HPC
	1X900
	9.7
	Reconstruction
	HPC
	1X1200
	 

	2
	36+645
	36+665
	Slab
	2X2.4
	8.7
	Reconstruction
	BOX
	2X3X2
	 

	3
	36+800
	36+825
	Slab
	1X1.4
	8
	Retain
	SLAB
	1X1.4
	 

	4
	38+460
	38+480
	Slab
	2X2.4
	7.9
	Reconstruction
	BOX
	2X3X2
	 

	5
	36+480
	39+500
	HPC
	1X600
	7.8
	Reconstruction
	HPC
	1X1000
	 

	6
	39+820
	39+840
	HPC
	1X1000
	7.5
	Widening
	HPC
	1X1000
	 

	7
	40+315
	40+345
	VCW
	6X800
	7.5
	Reconstruction
	BOX
	2X3X3
	 

	8
	40+540
	40+560
	VCW
	4X800
	7.3
	Reconstruction
	BOX
	2X3X3
	 

	9
	40+860
	40+880
	HPC
	2X1000
	10.1
	Widening
	HPC
	2X1000
	 

	10
	41+140
	41+160
	HPC
	5X1000
	7.4
	Reconstruction
	BOX
	2X3X3
	 

	11
	42+865
	42+885
	HPC
	1X800
	7..4
	Reconstruction
	HPC
	1X1000
	 

	12
	43+070
	43+090
	HPC
	2X800
	7.5
	Reconstruction
	HPC
	2X1000
	 

	13
	43+350
	43+370
	Slab
	1X1.1
	7.2
	Reconstruction
	BOX
	1X2X2
	 

	14
	43+350
	43+415
	Slab
	1X3.9
	8.6
	Reconstruction
	BOX
	1X4X2
	 

	15
	44+630
	44+650
	Slab
	1X1.3
	7.1
	Reconstruction
	BOX
	1X2X2
	 

	16
	44+980
	44+900
	HPC
	4X1000
	10.1
	Reconstruction
	BOX
	1X4X3
	 

	17
	45+360
	45+315
	HPC
	2X1000
	9.5
	Widening
	HPC
	2X1000
	 

	18
	45+980
	46+035
	Slab
	2X2.2
	7.3
	Reconstruction
	BOX
	2X2X2
	 

	19
	46+120
	46+075
	HPC
	3X800
	10.2
	Reconstruction
	HPC
	3X1200
	 

	20
	47+120
	47+070
	FCW
	 
	 
	Reconstruction
	HPC
	1X1200
	 

	21
	47+655
	47+610
	Slab
	1X1
	7.8
	Reconstruction
	BOX
	1X2X2
	 

	22
	48+340
	48+300
	HPC
	2X800
	7.5
	Reconstruction
	HPC
	2X1000
	 

	23
	50+500
	50+455
	Slab
	1X3.1
	11.8
	Reconstruction
	BOX
	1X3X2
	 

	24
	51+260
	51+215
	HPC
	1X1000
	10.4
	Widening
	HPC
	1X1000
	 



1.11.   Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.
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Utilities
1.12.   Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in Figure. 
[image: ]
Plantation

1.13. Road Side Furniture/Traffic Control Devices

Road signages are presented properly at most of the junctions, proper signages were found only at a few locations. Pavement markings were observed at many locations on the project stretches. No Railings and Crash Barriers are present in this stretch.

2. Kodumuru-Veldurthi Road (KLMD 073)

2.1 Start and End Point of the Project

The project corridor starts before Venketagiri village from 3.00 Km of KLMD073 at latitude & longitude (15°40'43.41"N & 77°47'57.05"E) & terminates after Gorantla village from Km 14.5 of KLMD073, of latitude & longitude (15°38'2.61"N & 77°52'8.76"E). The length of the project road is Km 11.50.

Key Plan of Project Road
[image: C:\Users\DELL\Desktop\Kurnool\k 2.1.png]
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Start Point						End Point
Section-1 Start and End Points

2.2 Carriageway / Roadway / Right of Way

The project road has lane width of single lane all along the stretch. The present configuration of the project road varies from Single-lane with the earthen shoulders. The details of the carriageway width are as tabulated below.
	
Table 2.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing Chainage
	Length
(m)
	Design  Chainage
	Length(m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	
	
	

	
	From Km
	To 
Km
	
	From Km
	To 
Km
	
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	3+000
	5+500
	2500
	3+000
	5+500
	2500
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	2
	5+500
	5+625
	125
	5+500
	5+625
	125
	Built Up
	Venketagiri 
	BT
	3.75
	Earthen
	1-1.5

	3
	5+625
	5+800
	175
	5+625
	5+800
	175
	Built Up
	Venketagiri 
	CC
	4.00
	Earthen
	1-1.5

	4
	5+800
	6+130
	330
	5+800
	6+120
	320
	Built Up
	Venketagiri 
	BT
	3.75
	Earthen
	1-1.5

	5
	6+130
	10+310
	4180
	6+120
	10+300
	4180
	Agriculture
	 
	BT
	3.75
	Earthen
	1-1.5

	6
	10+310
	10+610
	300
	10+300
	10+600
	300
	Built Up
	Gorantla Village
	BT
	3.75
	Earthen
	1-1.5

	7
	10+610
	11+010
	400
	10+600
	11+000
	400
	Built Up
	Gorantla Village
	CC
	5.50
	Earthen
	1-1.5

	8
	11+010
	11+310
	300
	11+000
	11+300
	300
	Built Up
	Gorantla Village
	BT
	3.75
	Earthen
	1-1.5

	9
	11+310
	14+510
	3200
	11+300
	14+500
	3200
	Agriculture
	 
	BT
	3.75
	Earthen
	1-1.5



2.3 Terrain

The project road passes through plain terrain. The height of the embankment is observed to be about 1.0m to 1.5m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.

Table: 2.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	11.5














Terrain Photographs
[image: DSCN7758]
Plain Terrain at Km 6+120 km
2.4 Land Use

The land use pattern along the project highway consists predominantly of Agricultural, Built-up and Barren land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.

Table 2.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	10.00

	2
	Built-up
	1.50

	Total Length 
	11.500
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Land Use Pattern Graph
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Agricultural Land (Km.4+000)	                Village Area- Gorantla (10+300)
Photographs of the Land use

2.5 Towns and Built-up Areas

The project road sections pass through Venketagiri and Gorantla Village. All settlements/ villages/ towns along the road are enlisted in Table.
Table 2.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Venketagiri 
	0.50


	2
	Gorantla 
	1.00

	Total Length 
	1.50



2.6 Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some location, the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 2.5: List of Curves
	Sr. No.
	Total No. of Curves
	*No. of Difficient  Curves

	1.0
	53
	8


Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor are shown in Figure.
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Horizontal Curve 				Flat Gradient
Road Geometry
2.7 Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies poor and fair condition, potholes and settlement in most of the stretches width vary from 0.0m to 0.50m on both sides.  Earthen shoulders are with rain cuts and improper side slopes due to erosion condition of the earthen shoulders is fair to poor. The pavement Table gives an abstract of pavement condition and condition at some locations is shown in Figure. 




Table 2.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Fair
	100%



[image: ]
Fair Pavement Condition
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Rigid Pavement (Km. 4+600)			Flexible Pavement (Km. 3+800)

2.8    Intersections

There are three minor intersections as detailed in table formed with small roads. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.

Table 2.7: List of Intersections
	Road Name : Kodumuru-Veldurthi Road (KLMD 073)

	

	Minor Junctions

	Sr. No.
	Design Chainage
	Type
	Side
	Destination
	Remarks

	1
	6+065
	T
	LHS
	LHS-To Chillabanda
	Minor 

	2
	10+690
	T
	RHS
	RHS- To Mudumalagurthy
	Minor  

	3
	10+730
	T
	LHS
	LHS-To Village
	Minor 



[image: DSCN7972]
Minor Junction at Chainage 9+530 Km
Various Intersections

2.9 Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge – Nil

2.10 Cross-drainage Structures

Major Bridges – Nil.

Minor Bridges 

There are two minor bridges on the project road. Deck width of minor bridges is varying from 7.2m to 9.5m. The condition of these bridges is generally poor. 
Table 2.8: List of Minor Bridges
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Design Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	11+515
	11+505
	MNB
	3X2
	10.5

	2
	13+595
	13+585
	MNB
	2X5.2
	 



Culverts

There are 23 numbers of culverts in the project road. This comprises pipe culverts, slab culverts. Slab culvert is mostly fair and few poor conditions. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of the headwall and apron etc.
Table 2.9: List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	3+160
	HPC
	1X1000
	10

	2
	3+500
	HPC
	2X1000
	 

	3
	4+350
	SLAB +HPC
	1X1.5+5X1000
	7.5

	4
	4+510
	HPC
	1X1000
	10

	5
	4+870
	HPC
	1X1000
	10

	6
	5+330
	SLAB   
	1X1.5  
	7.5

	7
	5+620
	HPC(CHOCKED)
	 
	 

	8
	5+990
	HPC
	2X1000
	10

	9
	6+220
	HPC
	1X600
	7.5

	10
	6+490
	HPC
	1X800
	10

	11
	6+705
	SLAB
	1X2
	10

	12
	7+360
	VCW
	2X800
	7

	13
	8+310
	HPC
	2X1000
	7.5

	14
	8+340
	HPC
	3X1000
	10

	15
	9+020
	SLAB
	1X1
	7.5

	16
	9+375
	HPC
	1X600
	7.5

	17
	10+030
	SLAB
	2X1.2
	7.5

	18
	11+750
	SLAB
	1X1.5
	10

	19
	11+930
	SLAB
	1X1.5
	10

	20
	12+100
	SLAB
	1X1.5
	10

	21
	13+285
	SLAB +HPC
	1X1.7+4X1000
	7.5

	22
	13+945
	SLAB
	2X2
	10

	23
	14+500
	SLAB
	2X1.5
	 



2.11    Utilities

The overhead electric lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.
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Utilities
2.12    Plantation

Many of the plantations have been observed on both sides along the project road. The plantations along the project road are shown in figure.
[image: ]
Plantation

2.13 Road Side Furniture/Traffic Control Devices

· Road signages are presented properly at most of the junctions, proper signages were found only at most of the locations. 
· Kilometer stones are missing at some of the locations. Hectometer stones are also present at most of the project stretches. 
· Pavement markings were observed at many locations on the project stretches.
· No Railings and Crash Barriers are present in this stretch.    

3. Ramallakota Betamcharla Road (KlMD-81)

3.1 Ramallakota Betamcharla Road (KLMD-81)

The project corridor starts at Ramallakota village from 0.00 Km of KLMD 81 at 3-legged major junction (RHS-To Boyanapalle, LHS-Ramallakota) of latitude & longitude (15°34'2.03"N &  78° 0'10.73"E) & terminates in Betamcharla village to Km 22.460 of KLMD 81 of latitude & longitude (15°27'14.48"N &  78° 8'46.02"E). The length of the project road is 22.460 Km.
Key Plan of Project Road
[image: C:\Users\DELL\Desktop\Kurnool\k 3.1.png]

3.2 Carriageway / Roadway / Right of Way

The project road is varying lane width of single lane all along the stretch. The present configuration of the project road varies from Single lane with earthen shoulders to 2-lane with earthen shoulder. The details of carriageway width are as tabulated below.
Table 3.1: Details of Carriageway and Shoulder 
	Sr. No.
	Existing Chainage 
	Length (m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	

	
	From Km
	To Km
	
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	0
	1000
	1000
	Agriculture
	
	BT
	3.66
	Earthen
	1

	2
	1000
	1600
	600
	Agriculture
	
	BT
	3.66
	Earthen
	1

	3
	1600
	4050
	2450
	Agriculture
	
	BT
	3.66
	Earthen
	1

	4
	4050
	4360
	310
	Built Up
	Sarafarajapuram
	CC
	4.0
	Earthen
	1

	5
	4360
	5200
	840
	Agriculture 
	 
	BT
	3.66
	 Earthen
	 

	6
	5200
	7810
	2610
	Agriculture
	
	BT
	3.66
	Earthen
	

	7
	7810
	8150
	340
	Built Up
	Pendekalla
	CC
	5.5
	Earthen
	

	8
	8150
	8250
	100
	Built Up
	Pendekalla
	BT
	3.66
	Earthen
	

	9
	8250
	11400
	3150
	Agriculture
	
	BT
	3.66
	Earthen
	

	10
	11400
	14500
	3100
	Agriculture
	
	BT
	3.66
	Earthen
	

	11
	14500
	14900
	400
	Built Up
	Muddavaram
	CC
	4.0
	Earthen
	

	12
	14900
	18000
	3100
	Agriculture
	
	BT
	3.66
	Earthen
	

	13
	18000
	19020
	1020
	Agriculture
	
	BT
	3.66
	Earthen
	

	14
	19020
	19470
	450
	Built Up
	Kolumalapalle
	BT
	3.66
	Earthen
	1

	15
	19470
	19800
	330
	Agriculture
	
	CC
	4.0
	Earthen
	

	16
	19800
	21000
	1200
	Agriculture
	
	BT
	3.66
	Earthen
	1

	17
	21000
	22300
	1300
	Agriculture
	
	BT
	3.66
	Earthen
	1

	18
	22300
	22460
	160
	Built Up
	Betamcharla
	BT
	3.66
	Earthen
	

	
	Total Length
	22460
	
	
	
	
	
	



3.3 Terrain

The project road passes through plain terrain. The height of the embankment is observed to be about 0.0m to 1.0m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 3.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain
	22.4600

	Total Length 
	22.460



Terrain Photographs
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Plain Terrain at Km. 3+500 km
3.4 Land Use

The land use pattern along the project highway consists predominantly of agricultural and built-up. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.


Table 3.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	20.700

	2
	Built-up
	1.760

	Total Length 
	22.460
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Land Use Pattern Graph
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   Agricultural Land	                              Village Area
Photographs of the Land use

3.5 Towns and Built-up Areas

The project road sections passes through Sarafarajapuram, Pendekalla, Muddavaram, Kolumalapalle and Betamcharla Villages. All settlements/ villages/ towns along the road are enlisted in Table.

Table 3.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Sarafarajapuram  
	0.310

	2
	 Pendekalla 
	0.440

	3
	Muddavaram 
	0.400

	4
	Kolumalapalle
	0.450

	5
	Betamcharla
	0.160

	Total Length
	1.760


3.6 Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 3.5: List of Curves
	Sr. No.
	Total No. of Curves
	No. of Deficient Curves*

	1
	117
	63


Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor are shown in Figure.
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Horizontal Curve 			Sharp Horizontal Curve
Road Geometry
3.7 Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies poor and fair condition and in a considerable length, the pavement condition is poorly are observed with cracks, potholes and settlement in most of the stretches width vary from 0 to 0.5m on both sides. Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is fair to poor. The pavement condition Table gives an abstract of pavement condition and condition at some locations is shown in Figure.

Table 3.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Poor
	100%
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Pavement Condition
3.8    Intersections

There is no major and 7 minor intersection as detailed in Table. It is formed with other State Highway. Other than major junctions, there are numerous minor junctions formed with small roads. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.

Table 3.7: List of Intersections
	Minor Junctions

	Sr. No.
	Design Chainage
	Type
	Side
	Destination
	Remarks

	1
	2+600
	T
	RHS
	RHS-To Narasapuram
	Minor

	2
	7+420
	T
	RHS
	RHS- To Pendekalla
	Minor 

	3
	10+600
	T
	RHS
	RHS-To Morrikunta
	Minor 

	4
	11+150
	T
	LHS
	LHS- To Venkatagiri
	Minor 

	5
	13+920
	T
	RHS
	RHS- Muddavaram
	Minor 

	6
	21+835
	T
	LHS
	LHS- Betamcharla
	Minor 

	7
	22+340
	T
	BHS
	RHS- To Betamcharla LHS- To Betamcharla
	Minor



3.9 Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge – Nil

3.10 Cross-drainage Structures

Major Bridges – Nil.

Minor Bridges – Nil.
  
Culverts

There are 18 numbers of existing culverts in the project road. This comprises pipe culverts, slab culverts. Slab culvert is mostly fair conditions. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of the headwall and apron etc. 

Table 3.8: List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement and Total Ventway (No. x Length) (m)

	1
	2
	3
	4

	1
	0+240
	Pipe / New 
	2X1000

	2
	2+810
	Pipe
	2X1000

	3
	3+240
	Slab
	1X3

	4
	4+240
	Pipe
	9X1000

	5
	6+240
	Pipe
	2X1000

	6
	6+480
	Pipe / New 
	2X1000

	7
	8+240
	Pipe
	2X1000

	8
	9+460
	Slab
	1X1

	9
	10+460
	Pipe
	2X1000

	10
	10+680
	Slab
	1X1

	11
	12+240
	Pipe / New 
	2X1000

	12
	13+240
	Pipe / New 
	2X1000

	13
	15+020
	Pipe
	2X1000

	14
	18+020
	Pipe
	2X1000

	15
	18+810
	Slab
	1X3

	16
	19+240
	Pipe
	2X1000

	17
	21+810
	Pipe
	1X1000

	18
	22+460
	Slab
	1X3



3.11 Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.
[image: ]
Utilities
3.12    Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in figure. 
[image: ]
Plantation
3.13 Road Side Furniture/Traffic Control Devices

Road sign ages are not presented properly at most of the junctions, proper signage were found only at a few locations. Kilometer stones are missing at most of locations. Hectometer stones are also not present throughout the project stretches. Pavement markings were observed at many locations on the project stretches. No Railings and Crash Barriers are present in this stretch.
NANDYAL DIVISION

4. Ongole to Nadyal Road meet Mahanandi (KLMD 221)

4.1 Start and End Point of the Project

The project corridor starts from Forum village at 4.80 Km of KLMD221 at T-type minor junction (LHS) of latitude & longitude (15°27'1.80"N & 78°36'19.25"E) & terminates after Mahanandi village from Km 7.848 of KLMD221, of latitude & longitude (15°28'4.83"N& 78°37'33.57"E). The length of the project road is Km 3.048. 

Key Plan of Project Road
[image: C:\Users\DELL\Desktop\Kurnool\k 4.1.png]
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Start Point					        End Point

4.2 Carriageway / Roadway / Right of Way
	
The project road is varying lane width of single lane all along the stretch. The present configuration of the project road varies from Single /Intermediate lane with earthen shoulders to 2-lane with earthen shoulder. The details of carriageway width are as tabulated below.


Table 4.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing  Chainage
	Length (m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	

	
	Km
	Km
	
	
	
	Type
	Width (m)
	Type
	Width (m)

	1
	4+800
	5+250
	450
	Built up 
	Forum Village 
	BT
	3.75
	Earthen
	0.5

	2
	5+250
	7+600
	2350
	Agriculture/
	 
	BT
	3.75
	Earthen
	0.5

	3
	7+600
	7+850
	250
	Built up
	LHS-Mahanandi Village
	BT
	3.75
	Earthen
	0.5



4.3 Terrain

The project road passes through plain terrain. The height of the embankment is observed to be about 0.5 m to 1.5 m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 4.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	3.048


Terrain Photographs
[image: ]
Plain Terrain at Km. 5+000 km
Plain and Rolling Terrain
4.4  Land Use

The land use pattern along the project highway consists predominantly of agricultural land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.

Table 4.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture 
	2.35

	2
	Built-up
	0.698

	Total Length 
	3.048






[image: ]
Land Use Pattern Graph

[image: ][image: ]
       Agriculture Land (Km 7+200)	                            Village Area- Goneda (Km 7+848)

4.5 Towns and Built-up Areas

The project Road sections pass through Forum and Mahanandi Villages. All settlements/ villages/ towns along the road are enlisted in Table.
Table 4.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Forum

	0.45

	2
	Mahanadi

	0.248

	Total length 
	0.698



4.6 Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations, the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 4.5: List of Curves
	Sr. No.
	Total No. of Curves
	*No. of Difficient  Curves

	1.0
	14
	2




Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor are shown in Figure.
[image: ][image: ]
Horizontal Curve 	                Sharp Horizontal Curve
[image: ]
Flat Gradient
Road Geometry
4.7 Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies mostly poor condition and in a considerable length, the pavement condition is poorly are observed with cracks, potholes and settlement in most of the stretches width vary from 0 to 0.50m on both sides.  Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is poor. The pavement condition Table gives an abstract of pavement condition and condition at some locations is shown in Figure.

Table 4.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Poor
	100%



[image: IMG_20190311_124053][image: ]
Poor Road Condition			Flexible Pavement (Km.5+250)
Pavement Condition
4.8 Intersections

There is one minor intersection as detailed in Table. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.
Table 4.7: List of Intersections
	Road Name: Ongole to Nadyal Road meet Mahanandi (KLMD 221)

	

	Minor Junctions

	Sr. No.
	Chainage
	Type
	Side
	Village Name
	Remark

	1
	5+000
	T
	LHS
	Village
	Minor



4.9 Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge - Nil

4.10 Cross-drainage Structures

Major Bridges –Nil  

Minor Bridges – There are 02 minor bridges on the project road. Deck width of minor bridges is varying from 7.5m to 8.0 m. The condition of these bridges is generally fair.

Table 4.8: List of Minor Bridges 
	Sr. No.
	Details of Existing Structures
	Details of Proposed Structures

	
	Existing Chainage
	Design Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)
	Proposal (widening / Reconstruction/ Retain)
	Type of Structures
	Span Arrangement
	Remark

	1
	5+500
	5+500
	MNB
	5X3.7
	7.5
	Reconstruction
	MNB
	3x20
	 

	2
	6+045
	6+045
	MNB
	3X8
	8
	Retain
	MNB
	3X8
	 



Culverts:-Nil

4.11   Utilities 

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.
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Utilities
4.12   Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in figure. 
[image: ]
Plantation

4.13  Road Side Furniture/Traffic Control Devices

· Road signages are presented properly at most of the junctions, proper signages were found only at most of the locations. 
· Kilometer stones are missing at some of the locations. Hectometer stones are also present at most of the project stretches. 
· Pavement markings were observed at many locations on the project stretches.
· No Railings and Crash Barriers are present in this stretch.    

5.  Nandikotkur-Pagidyal Road (KLMD 100)

Start and End Point of the Project

The project corridor starts after Nandikotkur village from 2.15 Km of KLMD100 at 1-legged minor junction (LHS-Muchumarri village) of latitude & longitude (15°52'6.61"N & 78°16'48.01"E) & terminates of Pagidyala village from Km 12.11 of KLMD221, of Latitude & longitude (15°56'5.87"N & 78°20'27.71"E). The length of the project road is Km 9.96Km.


Key Plan of Project Road
[image: C:\Users\DELL\Desktop\Kurnool\k 5.1.png]
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Start Point					        End Point

Carriageway / Roadway / Right of Way

The project road is varying lane width of single-lane all along the stretch. The present configuration of the project road varies from Single-lane with the earthen shoulders to 2-lane with the earthen shoulder. The details of the carriageway width are as tabulated below.

Table 5.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing  Chainage
	Length
(m)
	Design  Chainage
	Length
(m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	
	
	

	
	Km
	Km
	
	Km
	Km
	
	
	
	Type
	Width (m)
	Type
	Width (m)

	1
	2+150
	10+930
	8780
	2+150
	10+930
	8780
	Agriculture
	 
	BT
	3.75
	Earthen
	1-1.5

	2
	10+930
	12+110
	1180
	10+930
	12+110
	1180
	Built Up
	Pagidyala
	CC
	4.00
	Earthen
	1





Terrain

The project road passes through plain terrain. The height of the embankment is observed to be about 1.5m to 2.0m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 5.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain
	9.96

	Total Length
	9.96


Terrain Photographs
[image: ]
Plain Terrain at Km. 5+000 km
Plain and Rolling Terrain
   Land Use

The land use pattern along the project highway consists predominantly of Agricultural and Built-up section. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.

Table 5.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	8.18

	2
	Builtup 
	1.18

	Total Length
	9.96








[image: ]
Land Use Pattern Graph
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Agriculture Land (Km.7+200)		  	Village Area- Pagidyala (Km.11+000)

Towns and Built-up Areas - The project Road sections pass through Pagidyala Villages. All settlements/ villages/ towns along the road are enlisted in Table.

Table 5.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Pagidyala

	1.18



Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 5.5: List of Curves
	Sr. no.
	Total No. of Curves
	No. of Deficient Curves*

	1
	47
	2



Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor are shown in Figure.
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Horizontal Curve 				Sharp Horizontal Curve
Road Geometry


Pavement and Shoulders
	
The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies Fair condition and in a considerable length, the pavement condition is poorly are observed with cracks, potholes and settlement in most of the stretches width vary from 0 to 0.50m on both sides.  Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is fair to poor. The pavement condition Table gives an abstract of pavement condition and condition at some locations is shown in Figure.

Table 5.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Fair 
	100.0 %



[image: ][image: ]
Fair Road Condition                                           Flexible Pavement (5+250)
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Rigid Pavement (Km. 10+930)
Intersections

There are three minor intersections as detailed in Table. The intersections are shown in Figure.

Table 5.7: List of Intersections
	Road Name : Nandkotkur – Pagidyala (KLMN-100)

	

	Minor Junctions

	Sr. No.
	Chainage
	Type
	Side
	Village
	Remark

	1
	5+000
	T
	LHS
	Village
	Minor

	2
	2+150
	Y
	LHS
	LHS-To Muchumarri Village
	Minor

	3
	8+445
	T
	RHS
	RHS- To Prathakota
	Minor



[image: ]
Major Junction at Chainage 8+445 Km               
Various Intersections

0. [bookmark: _Toc19020814]Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge – Nil

Cross-drainage Structures

Major Bridges –Nil

Minor Bridges – Nil

Culverts

There are 04 existing numbers of culverts. This comprises pipe culverts, slab culverts. Slab culvert is mostly fair and few poor conditions. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of the headwall and apron etc. 
Table 5.8: List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	2+215
	SLAB 
	1X1.6
	8.9

	2
	8+140
	HPC
	2X800
	9.6

	3
	8+445
	HPC
	2X800
	10

	4
	10+765
	SLAB (S.M)
	1X0.7
	6.4



  Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.
[image: DSCN2027]
Utilities
  Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in Figure.
[image: ]
Plantation

  Road Side Furniture/Traffic Control Devices

Road sign ages are not presented properly at most of the junctions, proper signage were found only at a few locations. Kilometer stones are missing at most of locations. Hectometer stones are also not present throughout the project stretches. Pavement markings were observed at many locations on the project stretches. No Railings and Crash Barriers are present in this stretch.

6. Atmakur to Sivapuram (KLMD 097)

6.1 Start and End Point of the Project

The project corridor starts before Nandikunta village from 0.00 Km of KLMD 097 at 3-legged minor junction (RHS-Kurukunda, LHS-Atmakur) of latitude & longitude (15°53'8.45"N & 78°35'10.48"E) & terminates in Kotapalli village from Km 8.93 of KLMD 097 at 3-legged minor junction (RHS- Village road, LHS- Sivapuram), of latitude & longitude (15°56'45.27"N & 78°32'43.85"E). The length of the project road is 8.93 Km.

Key Plan of Project Road[image: C:\Users\DELL\Desktop\Kurnool\k 6.1.png]
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 Start Point			    End Point

6.2 Carriageway / Roadway / Right of Way

The project road is varying lane width of single lane all along the stretch. The present configuration of the project road varies from Single /Intermediate lane with earthen shoulders to 2-lane with earthen shoulder. The details of carriageway width are as tabulated below.

Table 6.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing  Chainage
	Length
(m)
	Design  Chainage
	Length
(m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	
	
	

	
	From Km
	To Km
	
	From Km
	To Km
	
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	0+000
	0+880
	880
	0+000
	0+880
	880
	Agriculture
	 
	BT
	5.50
	Earthen
	0.5-1.0m

	2
	0+880
	0+930
	50
	0+880
	0+920
	40
	Geometric Improvement 
	 
	 
	 
	 
	 

	3
	0+930
	1+945
	1015
	0+920
	1+935
	1015
	Agriculture
	 
	BT
	5.50
	Earthen
	0.5-1.0m

	4
	1+945
	2+040
	95
	1+935
	2+025
	90
	Geometric Improvement
	 
	 
	 
	 
	 

	5
	2+040
	2+635
	595
	2+025
	2+620
	595
	Agriculture
	 
	BT
	5.50
	Earthen
	0.5-1.0m

	6
	2+635
	2+770
	135
	2+620
	2+760
	140
	Geometric Improvement
	 
	 
	 
	 
	 

	7
	2+770
	3+055
	285
	2+760
	3+040
	280
	Agriculture
	 
	BT
	5.50
	Earthen
	0.5-1.0m

	8
	3+055
	3+250
	195
	3+040
	3+220
	180
	Realignment
	 
	 
	 
	 
	 

	9
	3+250
	3+280
	30
	3+220
	3+250
	30
	Agriculture
	 
	BT
	5.50
	Earthen
	0.5-1.0m

	10
	3+280
	3+515
	235
	3+250
	3+485
	235
	Built Up
	Nandikunta
	BT
	5.50
	Earthen
	1 m

	11
	3+515
	3+800
	285
	3+485
	3+770
	285
	Built Up
	Nandikunta
	CC
	5.50
	Earthen
	1 m

	12
	3+800
	5+330
	1530
	3+770
	5+300
	1530
	Agriculture
	 
	BT
	5.50
	Earthen
	1 m

	13
	5+330
	5+435
	105
	5+300
	5+400
	100
	Geometric Improvement
	 
	 
	 
	 
	 

	14
	5+435
	6+670
	1235
	5+400
	6+635
	1235
	Agriculture
	 
	BT
	5.50
	Earthen
	1 m

	15
	6+670
	6+845
	175
	6+635
	6+810
	175
	Built Up
	Bhavapuram
	CC
	5.50
	 
	 

	16
	6+845
	6+955
	110
	6+810
	6+920
	110
	Built Up
	Bhavapuram
	CC
	5.50
	 
	 

	17
	6+955
	7+300
	345
	6+920
	7+265
	345
	Agriculture
	 
	Bt
	5.50
	Earthen
	1 m

	18
	7+300
	7+400
	100
	7+265
	7+360
	95
	Geometric Improvement
	 
	 
	 
	 
	 

	19
	7+400
	8+500
	1100
	7+360
	8+455
	1095
	Agriculture
	 
	Bt
	5.50
	Earthen
	1 m

	20
	8+500
	8+770
	270
	8+455
	8+725
	270
	Built Up
	Kotapalli
	Bt
	5.50
	Earthen
	1 m

	21
	8+770
	8+975
	205
	8+725
	8+930
	205
	Built Up
	Kotapalli
	Cc
	5.50
	Earthen
	 

	
	Total Length
	8975
	Total Length
	8930
	
	
	
	
	
	



6.3 Terrain

The project road passes through plain terrain. The height of the embankment is observed to be about 0.0 m to 2.0 m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 6.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	8.93



Terrain Photographs
[image: ]
Plain Terrain at Km. 0+920 km
6.4 Land Use

The land use pattern along the project highway consists predominantly of Agricultural, Built-up and Barren land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.


Table 6.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	7.65

	2
	Builtup
	1.28

	Total Length 
	8.93






[image: ]
Land Use Pattern Graph
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Agricultural Land(Km. 6+920)   			Built up  (10+100)

6.5 Towns and Built-up Areas - The project Road sections pass through Nandikunta, Bhavapuram and Kotapalli Villages. All settlements/ villages/ towns along the road are enlisted in Table.

Table 6.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Nandikunta
	0.520

	2
	Bhavapuram
	0.285

	3
	Kotapalli
	0.475

	Total Length
	1.28



6.6 Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 6.5: List of Built-up Sections
	Sr. No.
	Total No. of Curves
	No. of Deficient Curves*

	1
	55
	29


Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor. 
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Horizontal Curve 			Sharp Horizontal Curve
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Flat Gradient
6.7   Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies fair condition, are observed with cracks, potholes and settlement in most of the stretches width vary from 0.0 to 0.50m on both sides.  Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is fair to poor. Table gives an abstract of pavement condition. The pavement Table gives an abstract of pavement condition and condition at some locations is shown in Figure.

Table 6.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Fair
	100.0 %
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Fair Pavement Condition
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Rigid Pavement (Km. 0+250)		     	Flexible Pavement (Km.3+800)

6.8 Intersections - There are six minor intersections as detailed in Table. Some minor junctions formed with small roads. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.
Table 6.7: List of Intersections
	Road Name: Atmakur to Sivauram (KLMD 097)

	

	Minor Junctions

	Sr. No.
	Chainage
	Type
	Side
	Village Name
	Remarks 

	1
	0+000
	T
	BHS
	RHS-Kurukunda Road, LHS- To Atmakur
	Minor

	2
	0+900
	T
	LHS
	LHS- To Atmakur
	Minor 

	3
	1+210
	Y
	RHS
	RHS-To Kurukunda 
	Minor 

	4
	6+810
	X
	BHS
	LHS- Mittamidilingapuram, RHS- Kurukunda
	Minor 

	5
	8+500
	T
	RHS
	RHS- To Virapuram
	Minor 

	6
	8+930
	T
	BHS
	RHS- To Village Road, LHS- To Sivapuram
	Minor 



[image: ]
Minor Junction at Chainage 6+810 Km
6.9 Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge - Nil

6.10 Cross-drainage Structures

Major Bridges – Nil.

 Minor Bridges –There are 2 minor bridges on the project road. Deck width of minor bridges is varying from 6.1 m to 8.1 m. The condition of these bridges is generally fair.

Table 6.8: List of Minor Bridges
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	1+040
	MNB
	3X5.3
	6.1

	2
	1+215
	MNB
	2X3.4
	8.1



 Culverts          

There are fourteen numbers of culverts on the project road. This comprises pipe culverts, slab culverts. Slab culvert is mostly fair and few poor conditions. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of headwall and apron etc.

Table 6.9 List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures
	Details of Proposed Structures

	
	Existing Chainage
	Design Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)
	Proposal (widening / Reconstruction/ Retain)
	Type of Structures
	Span Arrangement

	1
	0+000
	0+000
	SLAB
	1X1.2
	15.5
	Retain
	SLAB
	1X1.2

	2
	0+610
	0+610
	SLAB
	1X1.0
	7
	Widening
	SLAB
	1X1

	3
	1+115
	1+103
	SLAB
	1X1
	11.5
	Reconstruction
	HPC
	1X1200

	4
	2+045
	2+030
	SLAB(SM)
	1X2
	10
	Reconstruction
	BOX
	1X2X2

	5
	2+395
	2+380
	SLAB
	1X 1.4
	7.2
	Reconstruction
	BOX
	1X2X2

	6
	2+500
	2+490
	SLAB(SM)
	1X1.4
	10
	Reconstruction
	BOX
	1X2X2

	7
	4+250
	4+220
	SLAB(SM)
	1X1.4
	7.6
	Reconstruction
	BOX
	1X2X2

	8
	4+450
	4+440
	VCW
	6X1000
	12.6
	Retain
	VCW
	6X1000

	9
	5+195
	5+160
	SLAB(SKEW)
	1X1.2
	11.2
	Widening
	SLAB
	1X1.2

	10
	6+850
	6+815
	HPC
	1X600
	7.5
	Retain
	HPC
	1X600

	11
	7+335
	7+295
	SLAB(SKEW)
	1X1.0
	9
	Widening
	SLAB(SKEW)
	1X1.0

	12
	7+600
	7+555
	SLAB(CANAL)
	1X3.6
	8.6
	Widening
	SLAB(CANAL)
	1X3.6

	13
	8+465
	8+420
	SLAB
	1X1.3
	7.9
	Reconstruction
	BOX
	1X2X2

	14
	8+975
	 
	SLAB
	1X1.2
	12
	Retain
	SLAB
	1X1.2



6.11   Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.
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Utilities
6.12   Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in Figure.
[image: ]
Plantation

6.13   Road Side Furniture/Traffic Control Devices

Road sign ages are not presented properly at most of the junctions, proper signage were found only at a few locations. Kilometer stones are missing at most of locations. Hectometer stones are also not present throughout the project stretches. Pavement markings were observed at many locations on the project stretches. No Railings and Crash Barriers are present in this stretch.

7 Mudigedu-Guladurthi Road (KLMD 025)

7.1 Start and End Point of the Project

The project corridor starts of Mudigedu village from 0.00 Km of KLMD 025 at 3-legged major junction (RHS-Mukkamala, LHS-Koilkuntla(SH-50) of latitude & longitude (15°11'14.87"N & 78°15'50.86"E) & terminates in Sanjamala village from Km 5.945 of KLMD 025 at 3-legged minor junction (RHS- Perusomala, LHS- Sanjamala), of latitude & longitude (15° 8'51.14"N & 78°17'59.02"E). The length of the project road is 5.945 Km.


Key Plan of Project Road
[image: C:\Users\DELL\Desktop\Kurnool\k 7.1.png]
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		Start Point                                                              End Point

7.2 Carriageway / Roadway / Right of Way

The project road is varying lane width of Intermediate all along the stretch. The present configuration of the project road varies from Intermediate lane with the earthen shoulders to 2-lane with the earthen shoulder. The details of the carriageway width are as tabulated below.

Table 7.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing  Chainage
	Length(m)
	Design  Chainage
	Length(m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	
	
	

	
	Km
	Km
	
	Km
	Km
	
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	0+000
	0+350
	350
	0+000
	0+350
	350
	Built up/ Agriculture
	RHS-Mudigedu
	BT
	3.75
	EARTHEN
	0.5-1

	2
	0+350
	3+300
	2950
	0+350
	3+300
	2950
	Agriculture
	 
	BT
	3.75
	EARTHEN
	0.5-1

	3
	3+300
	3+520
	220
	3+300
	3+520
	220
	Built up/ Agriculture
	Eggoni
	BT
	3.75
	EARTHEN
	1

	4
	3+520
	5+100
	1580
	3+520
	5+100
	1580
	Agriculture
	 
	BT
	3.75
	EARTHEN
	0.5

	5
	5+100
	5+515
	415
	5+100
	5+515
	415
	Built up
	Sanjamala
	BT
	3.75
	EARTHEN
	0.5

	6
	5+515
	5+945
	430
	5+515
	5+945
	430
	Built up
	Sanjamala
	CC
	5.50
	EARTHEN
	0.5

	
	Total Length
	5945
	Total Length
	5945
	
	
	
	
	
	


7.3   Terrain

The project road passes through plain terrain. The height of the embankment is observed to be about 0.0m to 2.0m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 7.2 Terrains along Project Road
	Section -I

	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	5.945


	
Terrain Photographs
[image: ]
Plain Terrain at km 1+100
7.4 Land Use

The land use pattern along the project highway consists predominantly of agricultural, built-up land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.

Table 7.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	4.53

	2
	Built up
	1.415

	Total Length 
	5.945






[image: ]
 Land Use Pattern Graph
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                         Agricultural Land 	                      Village Area- Sanjamala village (Km.5+800)

7.5 Towns and Built-up Areas

The project Road sections pass through Amarapuram, Thamedepalli and Virupsumadram Villages. All settlements/ villages/ towns along the road are enlisted in Table.

Table 7.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Mudigedu
	0.35

	2
	Eggoni
	0.22

	3
	Sanjamala
	0.845

	Total Length
	1.415



7.6 Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 7.5: List of Curves 
	Sr. No.
	Total No. of Curves
	No. of Deficient Curves*

	1
	17
	1


Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor are shown in Figure.
[image: ][image: ]
Horizontal Curve 				Flat Gradient
Road Geometry
7.7 Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies fair condition, are observed with cracks, potholes and settlement in most of the stretches width vary from 0.0 to 0.50m on both sides. Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is fair to poor. Table gives an abstract of pavement condition. The pavement Table gives an abstract of pavement condition and condition at some locations is shown in Figure.

Table 7.6 Pavement Condition (Both Sections)
	Sr. No
	Pavement Condition
	In (%)

	1
	Fair
	100%


[image: ]
Flexible Pavement
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Rigid Pavement (Km. 0+250)			Flexible Pavement (Km.3+800)
7.8    Intersections

There is 1 major and 2 minor intersection as detailed in Table. Some minor junctions formed with small roads. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.

Table 7.7: List of Intersections
	Road Name : Mudigedu-Guladurthi Road (KLMD 025)

	

	Sr.No
	Design Chainage
	Type
	Side
	Village Name
	Remark

	1
	0+000
	T
	BHS
	RHS-Mukkamala, LHS-Koilkuntla (SH-50)
	Major Junction

	2
	3+300
	X
	BHS
	RHS- Natla Kothur, LHS-Gunjalapadu
	Minor Junction

	3
	5+945
	T
	BHS
	RHS- Perusomala LHS-Sanjamala
	Minor Junction



[image: ]
Minor Junction at Chainage 5+945Km

7.9 Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge - Nil

7.10 Cross-drainage Structures
  
Major Bridges – Nil.

Minor Bridges – There are 3 minor bridges on the project road. These are multi span bridges of spans 3.4 m to 5.3 m. Deck width of minor bridges is varying from 6.1 m to 8.1 m. The condition of these bridges is generally fair.

Table 7.8: List of Minor Bridges
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	0+740
	MNB
	4X2.6
	7.3

	2
	1+695
	MNB
	4X2.6
	7.3

	3
	3+135
	MNB
	3X2.6
	7.3



Culverts

There are 6 numbers of culverts in the project road. This comprises pipe culverts, slab culverts. Slab culvert are mostly fair and few poor condition. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of head wall and apron etc. 
Table 7.9: List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement and Total Ventway (No. x Length) (m)
	Width of Structure (Outer Width In m)

	1
	2+550
	SLAB (SM)
	2X1.2
	7.5

	2
	3+940
	SLAB (SM)
	1X1
	7.5

	3
	4+740
	SLAB (SM)
	1X1.1
	7.5

	4
	4+905
	HPC
	CHOKED
	-

	5
	 5+800
	PIPE UTILITY 
	1X600
	5.5



7.11  Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.
[image: ]
Utilities
7.12    Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in Figure.
[image: ]
Plantation
7.13   Road Side Furniture/Traffic Control Devices

Road signages are not presented properly at most of the junctions, proper signages were found only at a few locations. Kilometre stones are missing at most of the locations. Hectometer stones are also not present throughout the project stretches. Pavement markings were observed at many locations on the project stretches. No Railings and Crash Barriers are present in this stretch.

8 Sirivella Rudravaram Road (KLMD 188)

8.1 Start and End Point of the Project

The project corridor starts of KM Stone from 4.20 Km of KLMD 188 of latitude & longitude (15°17'44.77"N & 78°33'12.65"E) & terminates at 3-legged minor junction (RHS- Chinna Kambalur, LHS- Rudravaram) from Km 6.450 of KLMD 188, of latitude & longitude (15°17'0.20"N & 78°34'12.35"E). The length of the project road is 2.25 Km.

Key Plan of Project Road[image: C:\Users\DELL\Desktop\Kurnool\k 8 .1.png]
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Start Point 					End Point

8.2 Carriageway / Roadway / Right of Way

The project road is varying lane width of single-lane all along the stretch. The present configuration of the project road varies from Single-lane with earthen shoulders and proposed to 2-lane with the earthen shoulder. The details of the carriageway width are as tabulated below.

Table 8.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing  Chainage
	Length(m)
	Land Use
	Carriageway
	Shoulders

	
	
	
	
	
	

	
	Km
	Km
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	4+200
	5+100
	900
	Agriculture
	BT
	3.75
	Earthen
	1

	2
	5+100
	5+660
	560
	Realignment
	 
	 
	 
	 

	3
	5+660
	6+465
	805
	Agriculture
	BT
	3.75
	Earthen
	1

	
	Total Length 
	2265
	
	
	
	
	



8.3 Terrain

The project road passes through plain terrain. The height of the embankment is observed to be about 0.5m to 1.5m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 8.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	2.25

	Total Length 
	2.250



Terrain Photographs
[image: ]
Plain Terrain at Km 4+500                       
8.4 Land Use

The land use pattern along the project highway consists predominantly of Agricultural, Built-up and Barren land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.

Table 8.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	2.25




[image: ]
Land Use Pattern Graph
Photographs of the Land use
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Agricultural Land  (Km.5+650)                   
8.5 Towns and Built-up Areas:- Nil

8.6 Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 8.4: Details of Curves  
	Sr. no.
	Total No. of Curves
	No. of Deficient Curves*

	1
	9
	2



Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor.
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Horizontal Curve		 Sharp Horizontal Curve
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Flat Gradient
Road Geometry
8.7   Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies fair condition, are observed with cracks, potholes and settlement in most of the stretches width vary from 0.0 to 0.50m on both sides. Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is fair to poor. The pavement Table gives an abstract of pavement condition and condition at some locations is shown in Figure.
Table 8.5 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Fair 
	100.0 %



[image: ]
Fair Pavement Condition
                                   
8.8 Intersections

There is 1 minor intersection as detailed in Table. Details of the intersectionis shown in Figure.

Table 8.6: List of Intersections
	Road Name : Sirivella Rudra Varam Road (KLMD188)

	

	Minor Junctions

	Sr. No.
	Design Chainage
	Type
	Side
	Village Name
	Remark

	1
	6+450
	T
	BHS
	 LHS-Chinna Kambalur
RHS- Rudravaram
	Minor 



[image: ]
Minor Junction at Chainage 6+450 Km
Various Intersections 

8.9 Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge - Nil

8.10 Cross-drainage Structures

Major Bridges – Nil.

Minor Bridges 

There is one minor bridge on the project road. Deck width of minor bridge is 7m. The condition of the bridge is poor.

Table 8.7: List of Minor Bridges
	Sr. No.
	Details of Existing Structures
	Details of Proposed Structures

	
	Existing Chainage
	Design Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)
	Proposal (widening / Reconstruction/ Retain)
	Type of Structures
	Span Arrangement
	Remark

	1
	5+260
	5+260
	MNB
	7X4
	7
	Reconstruction
	MNB
	5X10
	 



Culverts        

There are 4 numbers of culverts on the project road. This comprises pipe culverts, slab culverts. The culverts are in fair condition. Most of the pipe culverts or causeways are either of small diameters or blocked/buried.  



Table 8.8: List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement and Total Ventway (No. x Length) (m)
	Width of Structure (Outer Width In m)

	1
	4+445
	SLAB (SM)
	1X3.5
	7.5

	2
	5+690
	HPC 
	2X1000
	7.5

	3
	6+000
	HPC 
	4X1000
	7.5

	4
	6+285
	HPC (Canal)
	2X1000
	11.5



8.11     Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.
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Utilities
8.12   Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in Figure.
[image: ]
Plantation

8.13   Road Side Furniture/Traffic Control Devices

Road sign ages are not presented properly at most of the junctions, proper signage were found only at a few locations. Kilometer stones are missing at most of locations. Hectometer stones are also not present throughout the project stretches. Pavement markings were observed at many locations on the project stretches. No Railings and Crash Barriers are present in this stretch. 

9 Nandyal to meet NN Road via Pulimaddi Road (KLMD 136)

9.1 Start and End Point of the Project

The project corridor starts of Moolasagaram rural village from 1.3 Km of KLMD 136 at major junction (LHS-Moolasagaram village) of latitude & longitude (15°30'9.28"N & 78°28'7.73"E) & terminates after Pulimaddi village from Km 11.2 of KLMD 136 at major junction (RHS- Gdivemula, LHS- Nandyal (SH-048)), of latitude & longitude (15°35'0.08"N & 78°26'42.38"E). The length of the project road is 9.90 Km.

Key Plan of Project Road
[image: C:\Users\DELL\Desktop\Kurnool\k 9 .1.png]
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Start Point					        End Point

9.2 Carriageway / Roadway / Right of Way

The project road is varying lane width of single lane and intermediate all along the stretch. The present configuration of the project road varies from Intermediate lane with the earthen shoulders to 2-lane with the earthen shoulder. The details of the carriageway width are as tabulated below.


Table 9.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing  Chainage
	Length(m)
	Length(m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	
	

	
	Km
	Km
	
	
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	1+300
	1+400
	100
	100
	Built Up
	Moolasagaram Rural
	BT
	3.75
	Earthen
	0.5

	2
	1+400
	2+690
	1290
	1290
	Agriculture
	 
	BT
	3.75
	Earthen
	1.5

	3
	2+690
	2+810
	120
	110
	Agriculture(Curve improvement)
	 
	 
	 
	 
	 

	4
	2+810
	5+200
	2390
	2410
	Agriculture
	 
	BT
	3.75
	Earthen
	0.5

	5
	5+200
	5+360
	160
	140
	Agriculture(Curve improvement)
	 
	 
	 
	 
	 

	6
	5+360
	5+600
	240
	230
	Agriculture
	 
	BT
	3.75
	Earthen
	0.5

	7
	5+600
	5+950
	350
	350
	Built Up
	Pulimaddi
	BT
	3.75
	Earthen
	0.5

	8
	5+950
	11+220
	5270
	5270
	Agriculture
	
	BT
	3.75
	Earthen
	0.5

	
	Total Length
	9920
	9900
	
	
	
	
	
	



9.3 Terrain

The project road passes through plain & rolling terrain. The height of embankment is observed to be about 0.0m to 2.0 m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 9.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	9.9



Terrain Photographs
[image: ] 
Plain Terrain at Km 1+500
9.4 Land Use

The land use pattern along the project highway consists predominantly of Agricultural, Built-up and Barren land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.

Table 9.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	9.450

	2
	Built-up
	0.450

	Total Length 
	9.90







[image: ]
Land Use Pattern Graph
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Agriculture Land		     	Village Area- Pulimaddi (Km. 5+580)

9.5 Towns and Built-up Areas

The project Road sections pass through Moolasagaram Rural and Pulimaddi Villages. All settlements/ villages/ towns along the road are enlisted in Table.
Table 9.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Moolasagaram Rural
	0.10

	2
	Pulimaddi
	0.35

	Total Length 
	0.45



9.6   Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 9.5: List of Curves
	Sr.  No.
	Total No. of Curves
	No. of Deficient Curves*

	1
	45
	06



Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor. 
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Horizontal Curve 	Sharp Horizontal Curve
[image: ]
Flat Gradient
Road Geometry
9.7   Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies fair condition, are observed with cracks, potholes and settlement in most of the stretches width vary from 0.0 to 0.50m on both sides. Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is fair to poor. The pavement Table gives an abstract of pavement condition and condition at some locations is shown in Figure.
Table 9.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Fair 
	100.0 %



[image: ]
Fair Pavement Condition
9.8 Intersections

There are six minor and one major intersection as detailed in Table. Some minor junctions formed with small roads. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.

Table 9.7: List of Intersections
	Road Name : Nandyal to meet NN Road via Pulimaddi Road (KLMD 136)

	

	Minor Junctions

	Sr.No
	Design Chainage
	Type 
	Side
	Village Name
	Remark

	1
	1+300
	T
	LHS
	LHS-To  Moolasagaram Village
	Minor 

	2
	2+000
	T
	LHS
	LHS-To  Village
	Minor 

	3
	4+020
	Y
	LHS
	LHS-To Rayamalpuram
	Minor 

	4
	5+490
	X
	BHS
	RHS-To Bheemavaram, LHS-To Munagala
	Minor 

	5
	6+255
	Y
	LHS
	LHS-To  Munagala
	Minor 

	6
	10+760
	X
	BHS
	RHS-To Thirupadu, LHS-To Koratamaddi
	Minor 

	7
	11+200
	T
	BHS
	RHS-To Gadivemula, LHS-To Nandyal (SH-48)
	Major



[image: DSCN0314][image: DSCN0084]
Major Junction at Chainage 11+200 Km     Minor Junction at Chainage 4+020 Km
Various Intersections

9.9 Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge - Nil

9.10 Cross-drainage Structures

Major Bridges – Nil
Table 9.8: List of Major Bridges
	Sr. No.
	Details of Existing Structures
	Details of Proposed Structures

	
	Existing Chainage
	Design Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)
	Proposal (widening / Reconstruction/ Retain)
	Type of Structures
	Span Arrangement
	Remark

	1
	5+350
	5+360
	MNB
	14X4.2
	6.5
	Reconstruction parallel to it 
	MNB
	6x12
	 



Minor Bridges 

There are three minor bridges on the project road. 


Table 9.9: List of Minor Bridges
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	5+350
	MNB
	14X4.2
	6.5

	2
	7+950
	MNB
	2X3.4
	6.5

	3
	10+750
	MNB
	2X3.2
	7



Culverts        

There are 12 numbers of culverts on the project road. This comprises pipe culverts, slab culverts. Slab culvert is a poor condition. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of headwall and apron etc. 
Table 9.10 List of Cross-drainage Structures 
	Sr. No.
	Details of Existing Structures
	Details of Proposed Structures

	
	Existing Chainage
	Design Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)
	Proposal (widening / Reconstruction/ Retain)
	Type of Structures
	Span Arrangement
	Remark

	1
	1+390
	1+390
	HPC (SM)
	1X1000
	7.7
	Widening
	HPC
	1X1000
	

	2
	1+930
	1+930
	HPC (SM)
	1X1000
	7.7
	Widening
	HPC
	1X1000
	

	3
	1+950
	1+955
	HPC   
	1X800
	7.7
	Reconstruction
	HPC
	1X1000
	

	4
	3+980
	3+975
	HPC   CHOCKED
	2X1000
	7.7
	Widening
	HPC
	2X1000
	

	5
	4+580
	4+580
	HPC
	1X600
	7.5
	Reconstruction
	HPC
	1X1000
	

	6
	4+730
	4+725
	HPC
	2X600
	7.5
	Reconstruction
	HPC
	2X1000
	

	7
	5+050
	5+050
	HPC
	1X1000
	 
	Widening
	HPC
	1X1000
	

	8
	6+450
	6+445
	HPC
	1X1000
	7.5
	Widening
	HPC
	1X1000
	

	9
	7+650
	7+625
	SLAB
	2X2
	7.5
	Reconstruction
	BOX
	1X6X3
	

	10
	8+650
	8+635
	SLAB
	1X1.5
	7.5
	Reconstruction
	BOX
	1X2X2
	

	11
	10+350
	10+335
	SLAB
	1X2.50
	7.5
	Reconstruction
	BOX
	1X3X3
	

	12
	11+180
	11+170
	SLAB
	1X1.50
	7.5
	Reconstruction
	SLAB
	1X2
	



9.11     Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.
[image: ][image: ]

9.12   Plantation

Many of the plantations have been observed on both sides along the project road. The Plantation along the project road is shown in figure.
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Plantation

9.13   Road Side Furniture/Traffic Control Devices

Road sign ages are not presented properly at most of the junctions, proper signage were found only at a few locations. Kilometer stones are missing at most of locations. Hectometer stones are also not present throughout the project stretches. Pavement markings were observed at many locations on the project stretches. No Railings and Crash Barriers are present in this stretch.

10 Sirivellametta -Gospadu Road (KLMD 190)

10.1 Start and End Point of the Project

The project corridor starts of Sirivellametta village from 0.00 Km of KLMD190 at 3-legged major junction (RHS-To Nandyal, LHS-To Anantpur (NH40) of latitude & longitude (15°19'24.78"N & 78°30'50.68"E) & terminates in Gospadu village from Km 14.43 of KLMD190 at 2-legged major junction (RHS-To Nandyal, LHS-To Koilakuntla(SH50)), of latitude & longitude (15°21'23.41"N & 78°24'59.47"E). The length of the project road is 14.43 Km.

Key Plan of Project Road
[image: C:\Users\DELL\Desktop\Kurnool\k 10 .1.png]
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Start Point					  End Point

10.2 [bookmark: _Toc503966575]Carriageway / Roadway / Right of Way

The project road is varying lane width of single lane, intermediate and 2-lane all along the stretch. The present configuration of the project road varies from Single /Intermediate lane with earthen shoulders to 2-lane with the earthen shoulder. The details of the carriageway width are as tabulated below.

Table 10.1: Details of Carriageway and Shoulder width
	[bookmark: _Toc503966576]Sr. No.
	Existing  Chainage
	Length(m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	

	
	Km
	Km
	
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	0+000
	0+100
	100
	Built Up
	Sirivellametta
	CC
	7.00
	Earthen
	0.5

	2
	0+100
	0+180
	80
	Agriculture 
	 
	CC
	7.00
	Earthen
	0.5

	3
	0+180
	1+100
	920
	Agriculture 
	 
	BT
	3.75
	Earthen
	0.5

	4
	1+100
	2+020
	920
	Built Up
	Veerareddy Palli
	CC
	3.75
	Earthen
	0.5

	5
	2+020
	2+120
	100
	Agriculture 
	 
	CC
	7.00
	Earthen
	 

	6
	2+120
	2+190
	70
	Built Up/Agriculture
	 
	CC
	7.00
	Earthen
	 

	7
	2+190
	2+315
	125
	Agriculture 
	 
	CC
	7.00
	Earthen
	0.5

	8
	2+315
	2+665
	350
	Agriculture 
	 
	BT
	3.75
	Earthen
	0.5

	9
	2+665
	3+185
	520
	Built Up
	Kotapadu
	CC
	3.75
	Earthen
	0.5

	10
	3+185
	3+560
	375
	Built Up
	Kotapadu
	CC
	3.75
	 
	 

	11
	3+560
	4+600
	1040
	Agriculture 
	 
	BT
	3.75
	Earthen
	0.5

	12
	4+600
	5+635
	1035
	Realignment
	 
	 
	 
	 
	 

	13
	5+635
	6+150
	515
	Agriculture 
	 
	BT
	3.75
	Earthen
	0.5

	14
	6+150
	6+800
	650
	Built Up
	Yalluru
	BT
	3.75
	Earthen
	0.5

	15
	6+800
	7+200
	400
	Built Up
	Yalluru
	CC
	5.50
	Earthen
	0.5

	16
	7+200
	7+540
	340
	Built Up
	Yalluru
	CC
	5.50
	 
	-

	17
	7+540
	7+890
	350
	Built Up
	Yalluru
	BT
	3.75
	Earthen
	0.5

	18
	7+890
	8+230
	340
	Agriculture 
	 
	BT
	3.75
	Earthen
	0.5

	19
	8+230
	8+400
	170
	Realignment
	 
	 
	 
	 
	 

	20
	8+400
	9+000
	600
	Agriculture 
	 
	BT
	3.75
	Earthen
	0.5

	21
	9+000
	9+400
	400
	Realignment
	 
	 
	 
	 
	 

	22
	9+400
	9+540
	140
	Geometric Improvement
	 
	 
	 
	 
	 

	23
	9+540
	10+450
	910
	Agriculture 
	 
	BT
	3.75
	Earthen
	0.5

	24
	10+450
	10+830
	380
	Built Up
	Srinivasapuram
	CC
	4.00
	Earthen
	0.5

	25
	10+830
	10+940
	110
	Agriculture 
	 
	CC
	4.00
	Earthen
	0.5

	26
	10+940
	11+135
	195
	Agriculture 
	 
	BT
	3.75
	Earthen
	0.5

	27
	11+135
	11+275
	140
	Realignment
	 
	 
	 
	 
	 

	28
	11+275
	13+360
	2085
	Agriculture 
	 
	BT
	3.75
	Earthen
	0.5

	29
	13+360
	13+480
	120
	Geometric Improvement
	 
	 
	 
	 
	 

	30
	13+480
	14+220
	740
	Agriculture 
	 
	BT
	3.75
	Earthen
	0.5

	31
	14+220
	14+845
	625
	Built Up
	Gospadu
	CC
	3.75
	Earthen
	0.5

	
	Total Length
	14845
	
	
	
	
	
	


10.3 Terrain

The project road passes through plain terrain. The height of embankment is observed to be about 0.0 m to 2.0 m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 10.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	14.43



Terrain Photographs
[image: ]
Plain Terrain at Km. 1+100 km
10.4 [bookmark: _Toc503966577]Land Use

The land use pattern along the project highway consists predominantly of Agricultural, Built-up and Barren land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.

Table 10.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	9.715

	2
	Built up
	4.725






[image: ]
Land Use Pattern Graph
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Agricultural Land (Km.7+600)	      	 Village Area- Devallepalle (Km. 1+600)

10.5 [bookmark: _Toc503966578]Towns and Built-up Areas

The project Road sections passes through Sirivellametta, Veerareddy Palli, Kotapadu, Yalluru, Srinivasapuram and Gospadu Villages. All settlements/ villages/ towns along the road are enlisted in Table.

Table 10.4: List of Built-up Sections
	[bookmark: _Toc503966579]Sl. No.
	Village Name
	Length (km)

	1
	Sirivellametta
	0.100

	2
	Veerareddy Palli
	0.990

	3
	Kotapadu
	0.895

	4
	Yalluru
	1.730

	5
	Srinivasapuram
	0.38

	6
	Gospadu
	0.63

	Total Length 
	4.725



10.6 Geometry 

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 10.5: List of Curves
	Sr. no.
	Total No. of Curves
	No. of Deficient Curves*

	1
	92
	38


Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor are shown in Figure.
[image: ][image: ]
        Horizontal Curve 				Sharp Horizontal Curve
[image: ]
Flat Gradient
Road Geometry
10.7 [bookmark: _Toc503966580][bookmark: _Hlk503879566]Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies between Fair to poor and in a considerable length the pavement condition is poor paved shoulders are observed with cracks, pot holes and settlement in most of the stretches width varies from 0.0 to 0.50m on both sides. Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is fair to poor. Table gives an abstract of pavement condition. The pavement Table gives an abstract of pavement condition and condition at some locations is shown in Figure.
Table 10.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Fair
	97.7%

	2
	Poor
	2.3%

	Total Length 
	100%


[image: ][image: ]
Fair Pavement Condition                            Poor Road Condition
10.8 [bookmark: _Toc503966581]Intersections

There are 02 major and 08 minor intersections as detailed in Table. Some minor junctions formed with small roads. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.

Table 10.7: List of Intersections
	Road Name : Sirivellametta -Gospadu Road (KLMD 190)

	

	Minor Junctions

	Sr.No
	Design Chainage
	Type
	Side
	Village Name
	Remark

	1
	0+000
	T
	BHS
	RHS-To Nandyal, LHS-To Anantpur(NH40)
	Major 

	2
	3+200
	T
	RHS
	RHS-To Kamineni Palle
	Minor 

	3
	3+600
	T
	LHS
	LHS-To Vanikamdinne
	Minor 

	4
	6+680
	T
	LHS
	LHS-To Gumperumanudirne
	Minor 

	5
	7+200
	T
	RHS
	RHS-To Gosepadu
	Minor 

	6
	7+470
	T
	LHS
	LHS-To M. Krishnapuram
	Minor 

	7
	7+520
	T
	LHS
	LHS-To Vantivelagala
	Minor 

	8
	7+670
	T
	RHS
	LHS-To Yalluru
	Minor 

	9
	13+800
	T
	RHS
	RHS-To Jillella
	Minor 

	10
	14+430
	T
	BHS
	RHS-To Nandyal, LHS-To Koilakuntla(SH50)
	Major



[image: ][image: ]
                           Major Junction at Chainage 6+810 Km                           Minor Junction 
Various Intersections

10.9 [bookmark: _Toc503966582]Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge - Nil

10.10 [bookmark: _Toc503966583]Cross-drainage Structures

Major Bridges – Nil.

Minor Bridges– There is two minor bridges on the project road. 

Table 10.8: List of Minor Bridges
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	4+970
	MNB
	1X9
	9

	2
	6+980
	MNB
	5X4
	7



Culverts

There are 45 existing numbers of culverts. This comprises pipe culverts, slab culverts. Slab culvert is mostly fair and few poor conditions. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of the headwall and apron etc. 
Table 10.9: List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures
	Details of Proposed Structures

	
	Existing Chainage
	Design Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)
	Proposal (widening / Reconstruction/ Retain)
	Type of Structures
	Span Arrangement
	Remark

	1
	0+100
	0+100
	HPC
	1X800
	10
	Reconstruction
	HPC
	1X1000
	 

	2
	1+245
	1+245
	HPC
	1X800
	7.5
	Reconstruction
	HPC
	1X1000
	 

	3
	1+700
	1+700
	HPC
	1X1000 
	7.5
	Retain
	HPC
	1X1000
	 

	4
	1+780
	1+780
	SLAB
	1X2.3
	7.5
	Widening
	SLAB
	1X2.3
	 

	5
	1+975
	1+975
	HPC
	1X800
	7.5
	Reconstruction
	HPC
	1X1000
	 

	6
	2+375
	2+375
	HPC
	1X900
	7.5
	Reconstruction
	HPC
	1X1200
	 

	7
	2+660
	2+660
	HPC
	1X400
	7.5
	Reconstruction
	HPC
	1X1200
	

	8
	3+180
	3+175
	HPC
	3X900
	5.7
	Retain
	HPC
	3X900
	

	9
	3+790
	3+790
	HPC
	1X1200
	 
	Reconstruction
	HPC
	1X1200
	

	10
	4+195
	4+195
	HPC
	1X800
	7.5
	Reconstruction
	HPC
	1X1000
	

	11
	4+250
	4+250
	HPC
	1X800
	7.5
	Reconstruction
	HPC
	1X1000
	

	12
	4+845
	 
	CANAL SLAB
	1X0.8
	 
	Retain
	HPC
	1X1200
	

	13
	4+925
	 
	ARCH SLAB
	2X2
	8.7
	Retain
	BOX
	1X5X2
	

	14
	5+145
	
	HPC
	1X1000
	 
	Retain
	HPC
	1X1000
	

	15
	5+540
	5+255
	HPC CANAL
	2X600
	7.5
	Reconstruction
	HPC
	2X1000
	

	16
	5+550
	5+265
	HPC( SM)
	1X400
	7.5
	Reconstruction
	HPC SKEW
	1X1000
	

	17
	7+050
	6+765
	SLAB (SM)
	1X1  
	7.5
	Retain &Rehab
	SLAB (SM)
	1X1  
	

	19
	7+645
	7+360
	HPC SKEW
	1X800
	7.5
	Reconstruction
	HPC SKEW
	1X1000
	

	20
	7+960
	7+680
	SLAB
	1X1
	7.5
	Reconstruction
	HPC SKEW
	1X1000
	

	21
	8+270
	7+985
	HPC
	1X800
	7.5
	Reconstruction
	HPC SKEW
	1X1000
	

	22
	8+720
	8+425
	HPC
	1X600
	7
	Reconstruction
	HPC
	1X1000
	

	23
	9+290
	 
	HPC
	2X800
	7
	Retain
	HPC
	2X800
	

	24
	9+390
	8+985
	SLAB
	1X0.8
	6.6
	Reconstruction
	HPC
	1X1200
	

	25
	9+555
	9+150
	HPC
	1X300
	6.6
	Reconstruction
	HPC
	1X1000
	

	26
	9+675
	9+270
	HPC
	1X300
	6.6
	Reconstruction
	HPC
	1X1000
	

	27
	9+745
	9+340
	HPC(CHOCKED)
	1X1000
	
	Reconstruction
	HPC
	1X1000
	

	28
	10+030
	9+625
	HPC
	1X1000 
	7.5
	Widening
	HPC
	1X1000
	

	29
	10+295
	9+890
	HPC
	1X400
	7.5
	Reconstruction
	HPC
	1X1000
	

	30
	10+415
	10+010
	HPC
	1X800
	7.5
	Reconstruction
	HPC
	1X1000
	

	31
	10+435
	10+030
	SLAB CANAL
	1X2  
	8.6
	Widening
	SLAB SKEW
	1X2.0
	

	32
	10+605
	10+195
	HPC Utility 
	1X800
	10
	Retain
	HPC Utility 
	1X800
	

	33
	10+615
	10+205
	HPC Utility 
	1X800
	10
	Retain
	HPC Utility 
	1X800
	

	34
	11+135
	10+630
	HPC
	1X600
	7
	Reconstruction
	HPC
	1X1000
	

	35
	11+285
	10+875
	SLAB
	2X1
	7
	Reconstruction
	HPC SKEW
	2X1200
	

	36
	11+325
	10+910
	HPC
	1X600
	7.5
	Reconstruction
	HPC
	1X1000
	

	37
	11+780
	11+365
	HPC
	1X800
	7.5
	Reconstruction
	HPC SKEW
	1X1000
	

	38
	11+975
	11+560
	HPC UTILITY
	1X400
	 
	Reconstruction
	HPC
	1X1000
	

	39
	12+330
	11+915
	SLAB
	1X1.5
	7.5
	Reconstruction
	BOX
	1X2X2
	

	40
	13+360
	12+945
	VCW
	3X900
	7.5
	Reconstruction
	BOX
	1X3X2.5
	

	41
	13+575
	13+160
	HPC 
	3X900
	10
	Reconstruction
	BOX
	1X3X2.5
	

	42
	14+080
	13+665
	HPC 
	1X600
	7.5
	Reconstruction
	HPC
	1X1000
	

	43
	14+115
	13+700
	SLAB
	1X1
	 
	Reconstruction
	BOX
	1X2X2
	



10.11 [bookmark: _Toc503966585]Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers and well are also located near the road edges. HT lines also cross the project road at few locations.
[image: ]
[bookmark: _Hlk503888411]Utilities
10.12 [bookmark: _Toc503966586]Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in Figure.
[image: ]
Plantation
10.13 [bookmark: _Toc503966587] Road Side Furniture/Traffic Control Devices

Road sign ages are not presented properly at most of the junctions, proper signages were found only at a few locations. Kilometer stones are missing at most of locations. Hectometer stones are also not present throughout the project stretches. Pavement markings were observed at many locations on the project stretches. No Railings and Crash Barriers are present in this stretch.



Adoni Division

11. A.G. Road to Peddakudubur Road (KLMD115)

The project corridor starts before Kapati village from 0.00 Km of KLMD 115 at 3-legged major junction (RHS- Yemmiganaur (NH-167), LHS-Adoni) of latitude & longitude (15°38'30.50"N & 77°20'4.63"E) & terminates in Peddakudubur village to Km 13.75 of KLMD 115 at 3-legged minor junction (LHS- Kallukunta, RHS- Kambaladinne), of latitude & longitude (15°44'55.19"N & 77°21'20.53"E). The length of the project road is 13.75 Km.

Key Plan of Project Road
[image: C:\Users\DELL\Desktop\Kurnool\k 11 .1.png]
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Start Points  					End Points

11.1  Carriageway / Roadway / Right of Way

The project road has lane width of 3.75 m all along the stretch. The present configuration of the project road varies from single-lane with the earthen shoulders to 2-lane with the earthen shoulder. The details of the carriageway width are as tabulated below.



Table 11.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing  Chainage
	Length (m)
	Design  Chainage
	Length (m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	
	
	

	
	From Km
	To Km
	
	From Km
	To Km
	
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	0+000
	0+370
	370
	0+000
	0+300
	300
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	2
	0+370
	2+570
	2200
	0+300
	2+500
	2200
	Agriculture
	 
	BT
	3.75
	Earthen
	1.5

	3
	2+570
	2+770
	200
	2+500
	2+700
	200
	 
	 
	 
	 
	 
	1.5

	4
	2+770
	3+230
	460
	2+700
	3+160
	460
	Built Up
	Kapati
	BT
	3.75
	Earthen
	1.5

	5
	3+230
	3+310
	80
	3+160
	3+240
	80
	Built Up
	Kapati
	BT
	3.75
	 
	1

	6
	3+310
	5+600
	2290
	3+240
	5+530
	2290
	Agriculture
	 
	BT
	3.75
	Earthen
	1.5

	7
	5+600
	5+755
	155
	5+530
	5+685
	155
	Built Up/Agriculture
	Rangapuram
	BT
	3.75
	Earthen
	1.5

	8
	5+755
	6+830
	1075
	5+685
	6+760
	1075
	Agriculture
	 
	BT
	3.75
	Earthen
	1.5

	9
	6+830
	6+955
	125
	6+760
	6+885
	125
	Agriculture
	 
	BT
	3.75
	Earthen
	 

	10
	6+955
	10+675
	3720
	6+885
	10+600
	3715
	Agriculture
	 
	BT
	3.75
	Earthen
	1.5

	11
	10+675
	11+100
	425
	10+600
	11+015
	415
	 
	 
	 
	 
	 
	1.5

	12
	11+100
	12+055
	955
	11+015
	11+970
	955
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	13
	12+055
	12+155
	100
	11+970
	12+070
	100
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	14
	12+155
	12+800
	645
	12+070
	12+770
	700
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	15
	12+800
	13+080
	280
	12+770
	13+000
	230
	Built Up
	Peddakudubur
	BT
	3.75
	Earthen
	

	16
	13+080
	13+480
	400
	13+000
	13+400
	400
	Built Up
	Peddakudubur
	BT
	3.75
	 
	

	17
	13+480
	13+835
	355
	13+400
	13+750
	350
	Agriculture
	 
	BT
	3.75
	 
	

	
	Total Length
	13835
	Total Length
	13750
	
	
	
	
	
	



11.2  Terrain

The project road passes through plain terrain. The height of embankment is observed to be about 0.5m to 1.0 m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 11.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	13.75



Terrain Photographs
[image: ]
Plain Terrain at Km. 1+100 km
Plain Terrain
11.3  Land Use

The land use pattern along the project highway consists predominantly of agricultural and built-up land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.
Table 11.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	12.075

	2
	Built up
	1.675





[image: ]
Land Use Pattern Graph
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Agricultural Land LHS (Km.0+800)	Village Area- Kapati (Km. 3+300)

11.4  Towns and Built-up Areas

The project Road sections passes through Kapati, Rangapuram and Peddakudubur Villages. All settlements/ villages/ towns along the road are enlisted in Table.
Table 11.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Kapati
	0.540

	2
	Rangapuram
	0.155

	3
	Peddakudubur
	0.980


	Total Length
	1.675


11.5 Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.

Table 11.5: List of Curves
	Sr. no.
	Total No. of Curves
	No. of Deficient Curves*

	1
	71
	20


Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor are shown in Figure.
[image: ][image: ]
Horizontal Curve 				Sharp Horizontal Curve
[image: ]
Flat Gradient
Road Geometry
11.6  Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies between Fair to poor and in a considerable length the pavement condition is poor paved shoulders are observed with cracks, pot holes and settlement in most of the stretches width varies from 0.0 to 0.5m on both sides.  Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is fair to poor. Table gives an abstract of pavement condition. The pavement Table gives an abstract of pavement condition and condition at some locations is shown in Figure.
Table 11.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Poor
	5%

	2
	Fair
	95%

	Total 
	100%



[image: ]
Fair Pavement Condition                                      
Pavement Condition
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Flexible Pavement (Km. 12+070)		Flexible Pavement (Km.13+400)
11.7   Intersections

There are 10 intersections from which 09 are minor intersections and 01 is a major intersection as detailed in Table. Some of them are formed with other State Highways. Other than major junctions, there are numerous minor junctions formed with small roads. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.
Table 11.7: List of Intersections
	Road Name: AG Road To Peddakudubur (KLMD-115)

	

	Major Junctions

	Sr. No.
	Design Chainage
	Type
	Side
	Destination
	Remarks

	1
	0+000
	T
	BHS
	RHS-To Yemmiganaur(NH-167)  ,LHS-Adoni
	Major

	Minor Junctions

	2
	3+175
	T
	LHS
	LHS-Village Road
	Minor

	3
	3+280
	T
	LHS
	LHS-Peddatumbalam
	Minor

	4
	5+545
	T
	LHS
	LHS-Village Road
	Minor

	5
	5+790
	T
	LHS
	LHS- Tarapuram
	Minor

	6
	9+160
	T
	LHS
	Chhinakadubur
	Minor

	7
	13+045
	T
	RHS
	RHS-Village Road 
	Minor

	8
	13+075
	Y
	RHS
	RHS-Village Road 
	Minor

	9
	13+420
	Y
	RHS
	RHS-Dadumekla
	Minor

	10
	13+750
	T
	BHS
	LHS- Kallukunta, RHS- Kambaladinne
	Minor



[image: ][image: ]
Major Junction at Chainage 0+000 Km 	Minor Junction at Chainage 3+280 Km

11.8  Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge - Nil

11.9  Cross-drainage Structures

Major Bridges – Nil.

Minor Bridges–There are two minor bridges on the project road. Deck width of minor bridges is varying from 4.1 m to 8.0 m. The condition of these bridges is generally poor.
Table 11.8: List of Minor Bridges
	Sr. No.
	Details of Existing Structures
	Details of Proposed Structures

	
	Existing Chainage
	Design Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)
	Proposal (widening / Reconstruction/ Retain)
	Type of Structures
	Span Arrangement
	Remark

	1
	7+215
	7+140
	MNB
	2X3.3
	8
	Retained
	MNB
	2X3.3
	 

	2
	10+800
	 
	MNB
	4X5.1
	4.1
	 
	 
	 
	 



Culverts

There are 23 existing numbers of culverts and 03 will be proposed in the project road. This comprises pipe culverts, slab culverts. Slab culvert is mostly fair and few poor conditions. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of the headwall and apron etc. 

Table 11.9: List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	0+500
	Slab (Stone Masonary)
	1x1.4
	8

	2
	1+595
	Slab (Stone Masonary)
	1x1
	8

	3
	2+440
	Slab (Stone Masonary) SKEW
	1x2.2
	8

	4
	2+885
	Slab (Stone Masonary)
	1x1.5
	8

	5
	3+135
	Slab (Stone Masonary)
	1x2.5
	9

	6
	3+255
	Slab (Stone Masonary)
	1x1.5
	9

	7
	3+885
	Slab (Stone Masonary)
	1x1
	6.5

	8
	4+375
	HPC
	2x1000
	7.6

	9
	5+460
	Slab (Stone Masonary)
	1x1.7
	8

	10
	5+750
	Slab (Stone Masonary)
	1x1.2
	8

	11
	6+180
	Slab (Stone Masonary)
	1x1.4
	8

	12
	7+530
	Slab (Stone Masonary)
	1x1.1
	6.5

	13
	7+915
	Slab (Stone Masonary)
	1x2
	8

	14
	8+280
	Slab (Stone Masonary)
	1x2
	8

	15
	8+600
	Slab (Stone Masonary)
	1x1.1
	6.5

	16
	9+060
	Slab (Stone Masonary)
	1x1.6
	6

	17
	9+335
	Slab (Stone Masonary)
	1x1
	5.7

	18
	10+780
	Slab (Stone Masonary)
	1x1.4
	8

	19
	10+910
	Slab (Stone Masonary)
	1x1.3
	8

	20
	11+200
	HPC SKEW
	1x600
	9

	21
	11+360
	Slab (Stone Masonary, Canal)
	1x2.3
	4.3

	22
	12+090
	Slab (Stone Masonary)
	1x1.5
	8

	23
	13+090
	Slab (Stone Masonary) SKEW
	2x1.5
	8



11.10 Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.
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Utilities
11.11 Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in Figure.
[image: ]
Plantation
11.12 Road Side Furniture/Traffic Control Devices

Road sign ages are not presented properly at most of the junctions, proper signage were found only at a few locations. Kilometer stones are missing at most of locations. Hectometer stones are also not present throughout the project stretches. Pavement markings were observed at many locations on the project stretches. No Railings and Crash Barriers are present in this stretch.

12. Dhanapuram Holagunda Road (KLMD 053)

The project corridor starts at Dhanapuram village from 0.00 Km of KLMD 053 at 3-legged major junction (RHS-Nandikotkur, LHS-Nandyal (SH048) of latitude & longitude (15°33'47.05"N & 77°15'42.81"E) & terminates in Holagunda village to Km 25.49 of KLMD 053, of latitude & longitude (15°29'26.53"N & 77° 2'50.69"E). The length of the project road is 25.49 Km.
Key Plan of Project Road
[image: C:\Users\DELL\Desktop\Kurnool\k 12 .1.png]
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Start and End Points

12.1 Carriageway / Roadway / Right of Way

The project road is varying lane width of single lane and Intermediate all along the stretch. The present configuration of the project road varies from Single /Intermediate lane with earthen shoulders to 2-lane with earthen shoulder. The details of carriageway width are as tabulated below.

Table 12.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing  Chainage
	Length(m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	

	
	From Km
	To Km
	
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	0+000
	0+220
	220
	Built Up/ Agriculture
	Dhanapuram
	BT
	3.75
	Earthen
	1

	2
	0+220
	4+170
	3950
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	3
	4+170
	4+370
	200
	Built Up
	Naganathana Halli
	BT
	3.75
	Earthen
	1

	4
	4+370
	4+600
	230
	Built Up
	Naganathana Halli
	CC
	5.50
	Earthen
	0.5

	5
	4+600
	5+000
	400
	Built Up
	Naganathana Halli
	Bt
	3.75
	Earthen
	1

	6
	5+000
	5+070
	70
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	7
	5+070
	5+330
	260
	Realignment
	 
	 
	 
	 
	 

	8
	5+330
	5+725
	395
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	9
	5+725
	5+825
	100
	Geometry Improvement 
	 
	BT
	3.75
	Earthen
	1

	10
	5+825
	9+670
	3845
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	11
	9+670
	9+950
	280
	Realignment
	 
	 
	 
	 
	 

	12
	9+950
	10+980
	1030
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	13
	10+980
	11+225
	245
	Built Up
	Hebbatam
	BT
	3.75
	Earthen
	1

	14
	11+225
	11+600
	375
	Built Up
	Hebbatam
	CC
	7
	Earthen
	0.5

	15
	11+600
	11+760
	160
	Realignment
	 
	 
	 
	 
	 

	16
	11+760
	12+050
	290
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	17
	12+050
	12+150
	100
	Geometry Improvement
	 
	BT
	3.75
	Earthen
	1

	18
	12+150
	24+365
	12215
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	19
	24+365
	24+450
	85
	Geometry Improvement
	 
	BT
	3.75
	Earthen
	1

	20
	24+450
	25+070
	620
	Agriculture
	 
	BT
	3.75
	Earthen
	1

	21
	25+070
	25+330
	260
	Built Up/ Agriculture
	Holagunda
	BT
	3.75
	Earthen
	1

	22
	25+330
	25+563
	233
	Built Up
	Holagunda
	BT
	3.75
	Earthen
	1

	
	Total Length
	25563
	
	
	
	
	
	



12.2 Terrain

The project road passes through plain terrain. The height of embankment is observed to be about 1.5 m to 2.0 m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 12.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	25.49





Terrain Photographs
[image: ]
Plain Terrain at Km. 4+170 km
12.3 Land Use

The land use pattern along the project highway consists predominantly of Agricultural, Built-up and Barren land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.

Table 12.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	23.335

	2
	Built up
	2.155




[image: ]
Land Use Pattern Graph
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Agricultural Land LHS (Km 5+000)	             Village Area- Kolleru (Km. 4+600)


12.4 Towns and Built-up Areas

The project Road sections passes through Dhanapuram, Naganathana Halli, Hebbatam and Holagunda Villages. All settlements/ villages/ towns along the road are enlisted in Table.

Table 12.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Dhanapuram

	0.22

	2
	Naganathana Halli

	0.83

	3
	Hebbatam

	0.615

	4
	Holagunda

	0.49

	Total Length
	2.155



12.5 Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 12.5: List of Curves
	Sr. No.
	Total No. of Curves
	*No. of Difficient Curves

	1.0
	137
	9



Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor are shown in Figure.
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Horizontal Curve 			 Sharp Horizontal Curve
[image: ]
Flat Gradient
Road Geometry
12.6 Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies between Fair to poor and in a considerable length the pavement condition is poor paved shoulders are observed with cracks, pot holes and settlement in most of the stretches width varies from 0.0 to 0.5m on both sides.  Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is fair to poor. Table gives an abstract of pavement condition. The pavement Table gives an abstract of pavement condition and condition at some locations is shown in Figure.
Table 12.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Poor
	98.5%

	2
	Fair
	1.5%

	Total %
	100%
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Fair Pavement Condition                                      Poor Pavement Condition
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Rigid Pavement (Km.4+600)			Flexible Pavement (Km.3+800)
Pavement Condition

12.7 Intersections: - There is one major and 6 minor intersection as detailed in Table. Some of them are formed with other State Highways. Other than major junctions, there are numerous minor junctions formed with small roads. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.

Table 12.7: List of Intersections
		Road Name: Dhanapuram To Holagunda Road (KLMD 053)

	

	Major Junctions

	Sr. No.
	Design Chainage
	Type
	Side
	Destination
	Remarks

	1
	0+000
	T
	BHS
	RHS-To Adoni,LHS-To Alur
	Major

	Minor Junctions

	2
	11+150
	T
	LHS
	LHS- To Muddanagiri
	Minor 

	3
	11+500
	X
	BHS
	LHS- To Village ,RHS-To Pedda Gonehal
	Minor 

	4
	12+690
	T
	LHS
	LHS- To Lingadahalli
	Minor 

	5
	17+900
	T
	RHS
	RHS-To Vandavagili
	Minor 

	6
	25+000
	T
	LHS
	LHS-To Alur
	Minor 

	7
	25+490
	Y
	BHS
	LHS- To Village ,RHS-To Bellary
	Minor 
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Major Junction at Chainage 0+000 Km                   Minor Junction at Chainage 17+900Km
Various Intersections

12.8 Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge - Nil
12.9 Cross-drainage Structures

Major Bridges – Nil.

Minor Bridges

There are three minor bridges on the project road. Deck width of minor bridges is varying from 7.2m to 9.5m. The condition of these bridges is generally poor.
Table 12.8: List of Minor Bridges
	Sl.No.
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	3+525
	MNB
	11X4.5
	7.2

	2
	11+770
	MNB
	5X4.5
	7

	3
	19+430
	MNB
	2X4.5
	8.1



Culverts

There are 30 numbers of culverts in the project road. This comprises pipe culverts, slab culverts. Slab culvert is mostly fair and few poor conditions. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of the headwall and apron etc.

Table 12.9: List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement and Total Ventway (No. x Length) (m)
	Width of Structure (Outer Width in M)

	1
	1+750
	HPC
	1x1000
	10

	2
	1+950
	HPC
	1x1000
	10

	3
	2+300
	SLAB
	1X1
	10

	4
	2+655
	SLAB
	1X1
	10

	5
	3+175
	HPC (CANAL)
	1x800
	10

	6
	3+775
	HPC
	4x800
	7.5

	7
	4+050
	SLAB/HPC
	(1x2)+(2x800)
	10

	8
	4+150
	HPC
	1X900
	10

	9
	4+880
	HPC
	1x600
	7.7

	10
	5+230
	HPC
	2x600
	7.7

	11
	5+330
	FCW
	_
	6.7

	12
	6+280
	SLAB (SM)
	1x2
	10

	13
	6+330
	HPC
	1x600
	10

	14
	6+540
	SLAB(SM)
	1x2
	10

	15
	6+650
	SLAB(SM)
	1x2
	10

	16
	7+690
	HPC
	1x1000
	_

	17
	8+030
	SLAB (SM)
	(2x2.2)+(5x800)
	6.5

	18
	8+060
	HPC
	4x1000
	7.5

	19
	9+380
	HPC
	1x1000
	7.5

	20
	9+630
	SLAB (SM)
	2x1.4
	7.5

	21
	10+080
	SLAB (SM)
	1x0.6
	10

	22
	11+980
	SLAB (SM)
	1x2.3
	8

	23
	12+780
	SLAB
	1X1.2
	7

	24
	14+210
	SLAB + VCW
	(2x2.5)+(5x1000)
	7.5

	25
	15+980
	HPC
	8x1000
	10

	26
	18+050
	VCW
	2x1000
	7.5

	27
	20+770
	VCW
	(3x1000)+(8x800)
	7.5

	28
	22+600
	FCW
	_
	_

	29
	23+320
	VCW
	4x800
	7.5

	30
	24+425
	HPC (SKEW)
	2x1000
	9



12.10 Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.

Table 12.10: Utilities
	Sr. No.
	Total Length in Km.
	Affected Length in  Km.

	1.
	25.490
	0.760

	Effected %
	100
	3%



[image: ]
Utilities
12.11 Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in Figure.
[image: ]
Plantation

12.12 Road Side Furniture/Traffic Control Devices

· Road signages are presented properly at most of the junctions, proper signages were found only at most of the locations. 
· Kilometer stones are missing at some of the locations. Hectometer stones are also present at most of the project stretches. 
· Pavement markings were observed at many locations on the project stretches.
· No Railings and Crash Barriers are present in this stretch.    

13. Yemmiganur - Kosigi (KLMD-110)

The project corridor starts at Yemmiganur village from 0.00 Km of KLMD 110 at 3-legged major junction (RHS-To Mantralayam ,LHS-Yemmiganur(NH-167)) of latitude & longitude (15°46'24.44"N & 77°28'18.82"E) & terminates in Kambaladinne village to Km 11.885 of KLMD 110 at 3-legged minor junction (LHS- Peddakudubur) of latitude & longitude (15°48'15.62"N & 77°22'7.31"E). The length of the project road is 11.885 Km.

Key Plan of Project Road
[image: C:\Users\DELL\Desktop\Kurnool\k 13. .1.png]
[image: ][image: ]
Start Point 					 End Points

13.1 Carriageway / Roadway / Right of Way

The project road is varying lane width of single lane and Intermediate all along the stretch. The present configuration of the project road varies from Single /Intermediate lane with earthen shoulders to 2-lane with earthen shoulder. The details of carriageway width are as tabulated below.

Table 13.1: Details of Carriageway and Shoulder width
	Sr. No.
	Existing  Chainage
	Length(m)
	Land Use
	Name of village/ town
	Carriageway
	Shoulders

	
	
	
	
	
	
	

	
	From Km
	To Km
	
	
	
	Type
	Width (m)
	Type 
	Width (m)

	1
	0+000
	0+600
	600
	Built Up
	Yemmiganur
	BT
	3.75
	Earthen
	1

	2
	0+600
	3+200
	2600
	Agriculture 
	 
	BT
	3.75
	Earthen
	1

	3
	3+200
	3+300
	100
	Built Up
	Goldoddi
	BT
	3.75
	Earthen
	1

	4
	3+300
	4+150
	850
	Agriculture 
	 
	BT
	3.75
	Earthen
	1

	5
	4+150
	4+260
	110
	Realignment
	 
	 
	 
	 
	 

	6
	4+260
	7+515
	3255
	Agriculture 
	 
	BT
	3.75
	Earthen
	 

	7
	7+515
	7+615
	100
	Agriculture (Geometic Improvement)
	 
	BT
	3.75
	Earthen
	 

	8
	7+615
	9+065
	1450
	Agriculture 
	 
	BT
	3.75
	Earthen
	 

	9
	9+065
	9+160
	95
	Agriculture (Geometic Improvement)
	 
	BT
	3.75
	Earthen
	 

	10
	9+160
	9+215
	55
	Agriculture 
	 
	BT
	3.75
	Earthen
	 

	11
	9+215
	9+345
	130
	Agriculture (Geometic Improvement)
	 
	BT
	3.75
	Earthen
	 

	12
	9+345
	9+465
	120
	Agriculture 
	 
	BT
	3.75
	Earthen
	 

	13
	9+465
	10+775
	1310
	Realignment
	 
	 
	 
	 
	 

	14
	10+775
	11+150
	375
	Built Up
	Jalvadi
	BT
	3.75
	Earthen
	1

	15
	11+150
	11+470
	320
	Realignment
	 
	 
	 
	 
	 

	16
	11+470
	11+620
	150
	Agriculture 
	 
	BT
	3.75
	Earthen
	1

	17
	11+620
	12+170
	550
	Built Up
	Kambaladinne
	BT
	3.75
	Earthen
	1

	
	Total Length 
	12170
	
	
	
	
	
	



13.2 Terrain

The project road passes through plain terrain. The height of embankment is observed to be about 0.0m to 1.0m except at locations of bridges where it varies from 3m to 4m. Details of the terrain along the project stretches are shown in Table.
Table: 13.2 Terrains along Project Road
	S. No.
	Terrain
	Length (Km)

	1
	Plain 
	11.855


Terrain Photographs
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Plain Terrain at Km. 3+155 km
13.3 Land Use

The land use pattern along the project highway consists predominantly of Agricultural and Built-up land. The details are as given in Table. Ribbon development along settlements has been observed a few locations on project road.

Table 13.3: Details Land Use
	S. No.
	Land Use
	Length (Km)

	1
	Agriculture
	10.28

	2
	Built up
	1.605




[image: ]
Land Use Pattern Graph
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Agricultural Land LHS (Km. 2+100)	                  Village Area- Kambaladinne (Km. 11+400)

13.4 Towns and Built-up Areas

The project Road sections passes through Yemmiganur, Goldoddi, Jalvadi and Kambaladinne Villages. All settlements/ villages/ towns along the road are enlisted in Table.

Table 13.4: List of Built-up Sections
	Sl. No.
	Village Name
	Length (km)

	1
	Yemmiganur

	0.60

	2
	Goldoddi

	0.10

	3
	Jalvadi

	0.365

	4
	Kambaladinne

	0.54

	Total Length
	1.605



13.5 Geometry

Horizontal Alignment

The horizontal alignment of the project road is generally meeting the design speed/ standards. At some locations the geometry does not meet the Standards and sharp curves have been observed. On these sub-standard curves, the sight distance or visibility is obstructed.
Table 13.5: List of Built-up Sections
	Sr. no.
	Total No. of Curves
	No. of Deficient Curves*

	1
	54
	4



Vertical Alignment

The longitudinal profile (vertical alignment) of the project road has generally flat gradients and these are within permissible limits as per the terrain. The vertical curves do not appear to meet the Standards at some locations and this leads to reduced sight distance. Some locations where geometry is poor are shown in Figure.
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Horizontal Curve 			                 Sharp Horizontal Curve
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Flat Gradient
Road Geometry
13.6 Pavement and Shoulders

The existing pavement for the project stretch is mostly bituminous. The general condition of the pavement varies between Fair to poor and in a considerable length the pavement condition is poor paved shoulders are observed with cracks, pot holes and settlement in most of the stretches width varies from 0.10 to 1.50m on both sides.  Earthen shoulders are with rain cuts and improper side slopes due to erosion Condition of the earthen shoulders is fair to poor. Table gives an abstract of pavement condition. The pavement Table gives an abstract of pavement condition and condition at some locations is shown in Figure.

Table 13.6 Pavement Condition
	Sr. No
	Pavement Condition
	In (%)

	1
	Fair 
	100.0 %


[image: 20190501_105858][image: 20190501_110753]
Fair Pavement Condition	          Flexible Pavement (Km.3+800)

13.7 Intersections:-  

There is 1 major and 6 minor intersection as detailed in Table. It is formed with other State Highway. Other than major junctions, there are numerous minor junctions formed with small roads. Many of them are with narrow village or town roads. Some of the intersections are shown in Figure.

Table 13.7: List of Intersections
	Major Junctions

	Sr. No.
	Design Chainage
	Type
	Side
	Destination
	Remarks

	1
	0+000
	T
	BHS
	RHS-To Mantralayam ,LHS-Yemmiganur  
(NH-167)
	Major

	Minor Junctions

	2
	3+970
	T
	RHS
	RHS- To Bapuram
	Minor 

	3
	5+800
	X
	BHS
	RHS-To Kambadahal ,
LHS-Pedddakudubur
	Minor 

	4
	10+665
	Y
	RHS
	RHS- To Mantralayam
	Minor 

	5
	11+310
	T
	LHS
	LHS- Peddakudubur
	Minor 

	6
	11+480
	T
	LHS
	LHS- Peddakudubur
	Minor 



[image: ][image: ]
Major Junction at Chainage 8+940 Km                   Minor Junction at Chainage 11+480 Km
Various Intersections


13.8 Grade-Separated Structures (ROB/RUB/Underpass/Flyovers) Rail under Bridge – Nil

13.9 Cross-drainage Structures

Major Bridges – Nil.

Minor Bridges – There are 3 existing minor bridges and one will be proposed on the project road. These are multi-span bridges of spans 3.3 m to 5.0 m. Deck width of minor bridges is varying from 6.4 m to 7.5 m. The condition of these bridges is generally poor.
Table 13.8: List of Minor Bridges
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	3+200
	MNB
	6X3.3
	6.4

	2
	10+800
	MNB
	2X5
	7

	3
	11+900
	MNB
	4X3.5
	7.5



Culverts: - There are 14 numbers of existing culverts and two culverts to be proposed in the project road. This comprises pipe culverts, slab culverts. Slab culvert is mostly fair conditions. Most of the pipe culverts or causeways are either of small diameters or blocked/buried. The provision of the headwall and apron etc. 

Table 13.9: List of Cross-drainage Structures
	Sr. No.
	Details of Existing Structures

	
	Existing Chainage
	Type of Structures (Pipe, Slab, Box, Arch)
	Span Arrangement And Total Vent Way (No. X Length) (m)
	Width of Structure (Outer Width In m)

	1
	0+820
	SLAB
	1x2
	6.7

	2
	2+020
	SLAB (CANAL)
	1x2.8
	7.6

	3
	3+605
	HPC
	1x800
	10.3

	4
	3+900
	VCW
	3x1000
	10

	5
	4+180
	HPC
	1x800
	10

	6
	4+910
	HPC
	1x1000
	10

	7
	6+370
	SLAB (CANAL)
	1x1.7
	7

	8
	7+430
	FCW
	_
	8

	9
	8+610
	HPC (STONE MASONARY)
	1x800, 1x1000, 2x1000
	10.2

	10
	8+875
	HPC (STONE MASONARY)
	1x300
	5.6

	11
	9+320
	SLAB
	1x2.3
	12.2

	12
	9+530
	HPC
	2x1000
	10

	13
	11+385
	SLAB
	1x0.7
	12.5

	14
	 11+510
	SLAB
	1x1
	7.5



13.10 Utilities

The overhead electric and telephone lines have been observed at many locations along the project road. The electric transformers are also located near the road edges. HT lines also cross the project road at few locations.

Table 13.10: List of Cross-drainage Structures
	Sr. No.
	       Total Length in Km.
	   Affected Length in  Km.

	1.
	11.890
	1.140

	Effected %
	100%
	10%



[image: ][image: ]
Utilities
13.11 Plantation

Many of the plantations have been observed on both sides along the project road. The plantation along the project road is shown in Figure.
[image: ]
Plantation

13.12  Road Side Furniture/Traffic Control Devices

Road sign ages are not presented properly at most of the junctions, proper signage were found only at a few locations. Kilometer stones are missing at most of locations. Hectometer stones are also not present throughout the project stretches. Pavement markings were observed at many locations on the project stretches. No Railings and Crash Barriers are present in this stretch.


[bookmark: _Toc19020822][bookmark: _Toc19021398]DESCRIPTION OF THE ENVIRONMENT

1. [bookmark: _Toc19021399]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.

[bookmark: _Toc19021400]Physical Environment

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

1. [bookmark: _Toc457410168][bookmark: _Toc457411348][bookmark: _Toc457500294][bookmark: _Toc19020823][bookmark: _Toc19021012][bookmark: _Toc19021401]Meteorological Conditions

The State experience typical tropical climate. It is characterized by hot summer season and general dryness except in the southwest monsoon season. The year may be divided into four seasons. The winter season from December to February is followed by the summer season from March to about the middle of June. The period from mid-June to September is the southwest monsoon season. October and November constitute the post monsoon or retreating monsoon season. The climate of the state is tropical in nature and is influenced by the topographical variations and maritime influence. The Deccan Plateau has more of a temperate climate than the coastal belt. The Eastern Ghats in Vishakhapatnam and its neighbourhood play a significant role, which acts as a barrier to easterly winds in association with depression from Bay of Bengal during the south western monsoon. The maximum temperature during summers ranges from 32°C to 40°C while minimum temperature from 30°C to 19°C. The Temperature during the winter season ranges between of 27°C to 10°C. The monsoon season spreads from the month of June to September with average rainfall of 1343 mm in the west to 2000 mm in the eastern part of state. The mean annual rainfall in the state is 1200 mm. 
[image: ]
[bookmark: _Toc23602614]Figure 3 Climate conditions of the state

The salient climatic features of the state are as fallow: Average Annual Rainfall 1200 mm Concentration of precipitation -June to September Humidity 25 to75 % Cloudiness Heavily clouded in monsoon Wind Generally light Mean Temperature Summer 29°C Winter 9°C. 

2. [bookmark: _Toc19020824][bookmark: _Toc19021013][bookmark: _Toc19021402]Climate

Kurnool District- In Kurnool district, throughout the year the climate is characterized by humidity. Though the summer is oppressive, the seasonal rainfall is quite good. The South-west monsoon that follows the summer season lasts up to the second week of October. The retreating North-east monsoon starts from mid-October to the end of November. The period from December to mid-February enjoys generally a fine weather. The climate is tropical with temperatures ranging from 26 °C (78.8 °F) to 46 °C (114.8 °F) in the summer and 12 °C (53.6 °F) to 31 °C (87.8 °F) in the winter. The average annual rainfall is about 705 millimetres (28 in).In general, low sunshine prevails in the month of October which coincides with the flowering period of rice crop grown in the district. The low sunshine with cloudy atmosphere usually depletes rice grain yields. Table below present key climatic features of the five districts through in which project roads are located. 

[bookmark: _Toc60320752]Table 7  Summary of Climatic condition of Project districts
	
	Kurnool District

	Climate
	Warm sub-tropical

	Maximum temperature
	26oc in May

	Minimum temperature
	12.4oc in Jan.

	Average Rainfall
	705 mm



3. [bookmark: _Toc457410169][bookmark: _Toc457411349][bookmark: _Toc457500295][bookmark: _Toc19020825][bookmark: _Toc19021014][bookmark: _Toc19021403]Topography, Land Use, Geology and Soils

Andhra Pradesh the seventh largest state of the country has a geographic area of 162970 km2, which constitutes 7.67% of the land area of the country. "Andhra Pradesh" by virtue of its geographical location can be termed as "South of India". The subproject road areas lies between latitude 14O68' North and longitude 77o60' East. 

The north-western portion of Andhra Pradesh was separated to form the new state of Telangana on 2 June 2014, and Hyderabad, the longtime capital of Andhra Pradesh, was transferred to Telangana as part of the division. However, in accordance with the Andhra Pradesh Reorganization Act, 2014, Hyderabad was to remain the acting capital of both Andhra Pradesh and Telangana states for a period of time not exceeding ten years. The new riverfront de facto capital, Amaravati, is under the jurisdiction of the Andhra Pradesh Capital Region Development Authority.

The existing alignment of the road passes through plain and rolling terrain. The land use pattern along the road is mainly agricultural and built-up. The project road does not pass through forest land. Table below present the geography and land use along the subproject roads. 

[bookmark: _Toc60320753]Table 8 Topography and Land use along the subproject roads
	Sl.No
	Name of Road
	Terrain
	Land use

	1
	Package-6 ( Kurnool SH, MDRs and ODRs)  
	Plain, Hilly and rolling
	Built up/Agriculture



A wide variety of geological formations occur in Andhra Pradesh State, ranging from the oldest Archaean crystalline formations to recent alluvium. A major part of the area is underlain by gneissic complex with a structural fill of sedimentary formations and basin fill of meta-sedimentary formations. The gneissic complex is overlain by basaltic lava flows in the north western part and is intruded by several younger rocks namely granites, dolerites, pegmatites and quartzite etc. These two zones have been further sub-grouped and the description regarding area and its soil and geological features is given in Table the below:
[bookmark: _Toc60320754]

Table 9 Geological features of the State
	Zone 
	District covered 
	Rain fall (mm)
	Climate 
	Type of Soil 

	Zone-I
	Srikakulam, Vizianagaram
	1097
	Dry sub humid
	Mixed red & Black

	Zone-II
	 East Godavari, West
Godavari
	1072
	Moist  sub humid
	Red  & Yellow

	Zone-III
	 Prakasam 
	882
	Dry sub humid
	Saline soil

	Zone-IV
	Chittoor, Cuddapah,
Ananthapur
	560
	Dry sub humid
	Shallow to Medium Black

	Zone-V
	Adilabad, Karimnagar, and
Khammam
	907
	Dry sub humid
	Saline soil

	Zone-VI
	Rangareddy, Nizamabad,
Mahabubnagar, Medak and
Nalgonda
	728
	Dry sub humid
	Laterite soil

	Zone-VII
	All areas come under and
Secunderabad
	670
	Semi-arid
	Peaty and Marshy soils



Figure shows the geological features of the state. The proposed subproject road sections in zone II are situated in Kurnool & plain Region agro climatic zone which 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 area is mainly shallow to medium black, Soil (Figure) of the area are mostly fertile and suitable for paddy crop. Stratigraphically, the project area mainly comprises Archaeans, Lametas, Deccan Trap and Recent formation. 
[bookmark: page37][image: Image result for geology of andhra pradesh]
[bookmark: _Toc23602615]Figure 4 Geological Map of AP

Soil samples at several locations along the project corridor were collected and analyzed for its physiochemical properties using various standard testing procedures including IS:2720(Part-26) for pH and IS:2720 (Part-21) for electrical conductivity etc. The sub project road sections cross major river system of the state. However there are number of small streams and tributary rivers crossing the subproject roads. The samples were collected from following locations.

[bookmark: _Toc60320755]Table 10 Soil Sample Collected location
	 
	Location 
	Name of Roads
	Length 

	Road 1
	SQ1
	Velugodu Midthur Gargeyapuram Road
	17.555

	Road 2
	SQ2
	Kodumuru-Veldurthi Road
	11.50

	Road 3
	SQ3
	Ramallakota Betamcharla Road
	22

	Road 4
	SQ4
	Ongole to Nadyal Road meet Mahanandi
	3.048

	Road 5
	SQ5
	Nandikotkur-Pagidyal Road
	9.96

	Road 6
	SQ6
	Atmakur to Sivauram
	8.93

	Road 7
	SQ7
	Mudigedu-Guladurthi Road
	5.945

	Road 8
	SQ8
	Siivella Rudravaram Rudravaram
	2.25

	Road 9
	SQ9
	Nandyal to meet NN Road via Pulimaddi Road
	9.9

	Road 10
	SQ 10
	Sirivellametta -Gospadu Road
	14.43

	Road 11
	SQ11
	A.G. Road to Peddakudubur Road
	13.75

	Road 12
	SQ12
	Dhanapuram Holagunda Road
	25.49

	Road 13
	SQ13
	Yemmiganur-Mallapalli-Kosigi Road
	11.885



[image: C:\Users\DELL\Desktop\MP Road Map\soil.png]
[bookmark: _Toc23602616]Figure 5 Soil Types Map of AP

· The result of the analysis of these samples is presented in Table 11.


[bookmark: _Toc60320756]Table 11 Soil Quality along the Project road
	Soil Quality along the Project road

	S.NO
	Parameter
	Test Method
	Unit
	SQ1
	SQ2
	SQ3
	SQ4
	SQ5
	SQ6
	SQ7
	SQ8
	SQ9
	SQ10
	SQ11
	SQ12
	SQ13

	1
	pH
	IS:2720 (Part-26)
	-
	7.14
	8.22
	8.62
	7.76
	7.68
	7.76
	7.68
	8.62
	7.99
	7.76
	8.62
	7.99
	8.22

	2
	Electrical Conductivity at 250C
	IS:2720 (Part-21)
	µmhos/Cm
	22.6
	24.76
	26.4
	23.76
	24.3
	24.54
	24.3
	26.4
	25.27
	24.54
	26.4
	25.27
	24.76

	3
	Sand
	STP/SOIL
	% by mass
	62
	70.67
	50
	45
	66.67
	67.34
	66.67
	50
	69.34
	67.34
	50
	69.34
	70.67

	4
	Silt
	STP/SOIL
	% by mass
	12.4
	13.13
	10
	9
	13.33
	13.46
	13.33
	10
	13.86
	13.46
	10
	13.86
	13.13

	5
	Clay
	STP/SOIL
	% by mass
	18.6
	21.2
	40
	36
	20
	20.2
	20
	40
	20.8
	20.2
	40
	20.8
	21.2

	6
	Texture
	STP/SOIL
	-
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam
	Sandy Clay Loam

	7
	Bulk Density
	STP/SOIL
	gm /cm3
	1.31
	1.5
	1.562
	1.41
	1.412
	1.43
	1.412
	1.562
	1.47
	1.43
	1.562
	1.47
	1.5

	8
	Porosity
	STP/SOIL
	mg/1000 g
	30.32
	31.56
	34.2
	30.78
	32.6
	32.93
	32.6
	34.2
	33.9
	32.93
	34.2
	33.9
	31.56

	9
	Permeability
	STP/SOIL
	mg/1000 g
	2.21
	2.52
	2.26
	2.03
	2.38
	2.4
	2.38
	2.26
	2.48
	2.4
	2.26
	2.48
	2.52

	10
	Water Holding Capacity
	STP/SOIL
	% by mass
	25.58
	28.15
	27.5
	24.75
	27.5
	27.78
	27.5
	27.5
	28.6
	27.78
	27.5
	28.6
	28.15

	11
	Organic Carbon
	STP/SOIL
	% by mass
	0.23
	0.27
	0.25
	0.23
	0.25
	0.25
	0.25
	0.25
	0.26
	0.25
	0.25
	0.26
	0.27

	12
	Cation Exchange Capacity
	STP/SOIL
	mg/ kg
	5.46
	6.22
	5.87
	5.28
	5.87
	5.93
	5.87
	5.87
	6.1
	5.93
	5.87
	6.1
	6.22

	13
	Nitrogen
	STP/SOIL
	mg/1000g
	972.32
	1108.23
	1125.6
	1013.04
	1045.5
	1055.96
	1045.5
	1125.6
	1087.32
	1055.96
	1125.6
	1087.32
	1108.23

	14
	Potassium (as K)
	STP/SOIL
	mg/ kg
	138.06
	157.36
	148.45
	133.61
	148.45
	149.93
	148.45
	148.45
	154.39
	149.93
	148.45
	154.39
	157.36

	15
	Phosphorus
	STP/SOIL
	mg/1000g
	22.91
	26.11
	24.63
	22.17
	24.63
	24.88
	24.63
	24.63
	25.62
	24.88
	24.63
	25.62
	26.11

	16
	Lead
	STP/SOIL
	mg/1000g
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02

	17
	Iron
	STP/SOIL
	mg/1000g
	2.44
	2.78
	2.62
	2.36
	2.62
	2.65
	2.62
	2.62
	2.72
	2.65
	2.62
	2.72
	2.78


Where as STP menas Standard Penetration Test
99
Annexure4

· 
4. [bookmark: _Toc457410170][bookmark: _Toc457411350][bookmark: _Toc457500296][bookmark: _Toc19020826][bookmark: _Toc19021015][bookmark: _Toc19021404]Seismicity:

The entire Andhra Pradesh falls under zone least active to moderate zone as per seismic map of India. 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.
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[bookmark: _Toc23602617]Figure 6 Seismic Zone Map of India

5. [bookmark: _Toc457410171][bookmark: _Toc457411351][bookmark: _Toc457500297][bookmark: _Toc19020827][bookmark: _Toc19021016][bookmark: _Toc19021405]Water Resources and Hydrology

Andhra Pradesh state is rich in water resources. River Godavari is the largest and broadest river in the southern India, which originates at Triambakeshwar near Nasik in Maharashtra. River Krishna enters the state at Alampur after having originated at Mahabaleshwar in Maharashtra. Tungabhadra is an important tributary of the river Krishna. Nagarjunasagar Dam at Nandi Konda, Srisailam project at Srisailam and Prakasam barrage at Vijayawada, are constructed on this river. Pennar, Vamsadhara and Nagavali are other important rivers. All the rivers are rain fed and of great economic significance because they are the source for hydropower and irrigation. The two major lakes in the state are the Kolleru and Pulicat. While the Kolleru Lake lies in the delta between the rivers Krishna and the Godavari, the Pulicat Lake is located in the southern tip of Nellore district, close to the sea. Andhra Pradesh state is rich in reservoirs and tank resources.

Two facts of the vital importance need to be mentioned about Andhra Pradesh state. The dynamic ground water resource potential of the state has been estimated as per the methodology given by the Ground Water Estimation Committee 1997 (GEC 1997). As per the latest estimates (March 2013), the annual replenish able ground water resources are 20387 MCM, natural discharge during non-monsoon period is 1913 MCM, net ground water availability is 18474 MCM, annual gross ground water draft is 8104 MCM, allocation for future domestic and industrial use is 1644 MCM and net ground water availability for future irrigation use is 10210 MCM. The average stage of ground water development is 44 %. Out of 670 mandals, 61 fall under over-exploited category, 17 falls under critical, 54 under semi-critical and rest 538 under safe category (this includes 73 poor quality mandsls (41 Fully and 32 partly). More mandals from Rayalseema regions falls under OE, C and SC category than Coastal region mandals. Ground water level monitoring is a scientific surveillance system to establish the periodic and long-term changes in ground water regime. The water level data over a period of time provides information on changes in ground water levels with progressive ground water development by natural and artificial recharge/surface water irrigation system. An analysis of depth to water level data of 775 wells, water levels in the range of -0.80 (Krishna district) to 49.3 m bgl (Prakasam district). The spatial distribution of depth to water level. One well in Krishna district shows artesian condition. Shallow water level in the range of 0 to 2 m bgl covers an area of about 4035 Km2 (3 % of state area) and mostly observed in coastal area and parts of Chittoor district. Water levels in the range of 2 to 5 m are more predominant occupying 54840Km2 (34% of area). Water levels in the range of 5 to 10 m occupy about 72850 Km2 (46% of area). Water levels between 10-20 m bgl cover about 24960 Km2 of state area (16 %) mostly in Anantapur, Prakasam and Kurnool districts. Deep water levels of more than > 20 mbgl covers about 2% of the total geographical area respectively, covering Rayalseema region of the state.

· Total net ground water availability of Andhra Pradesh (1998) =31093575.60 Ha.m. 
· Total current ground water draft of Andhra Pradesh =1437520.00 Ha.m. 

The surface water quality in the regions is reported to be acceptable and also found by visual identifications. There are no reports of any water born decease in the region. Local communities using this water for drinking purpose without any treatment. In case of ground water quality, it is generally good in entire region. People use ground water for domestic purposes without any treatment. Overall ground water quality is acceptable. 

The subproject road sections cross many major and minor rivers of the state. Besides, there are number of small streams and tributary rivers crossing the subprojects roads. Also there are number of wells and hand pump exist along the project road sections. 

Ground water is the major water source in the project areas for drinking purpose: The source of recharging of ground water is mostly from rainfall and canals. Hand pumps are commonly used to draw the water from ground in the villages. Static water levels vary along the stretch of the subproject roads. First or upper ground water aquifer lies in the range of 12 to 18 m below ground level (bgl). The ground water levels in the area show a decline of 0.8 m to 1.2 m from post monsoon to pre monsoon period. 

6. [bookmark: _Toc457410172][bookmark: _Toc457411352][bookmark: _Toc457500298][bookmark: _Toc19020828][bookmark: _Toc19021017][bookmark: _Toc19021406]Water Quality

In order to establish baseline conditions, surface and groundwater samples were collected. The sampling locations were selected after the field reconnaissance and a review of all the water bodies/ resources in the project influence area. Samples were collected as per IS2488 (Part I-V). 

Ground water (drinking water) samples were analyses as per IS: 10500-1991. Grab sample were collected from water source and were analyzed for various Physio-chemical parameters as per the procedures laid down in the APHA and BIS. Atomic Absorption Spectrophotometer and UVNIS Spectrophotometer were used for analysis of water samples according to the necessity. 

The water samples were collected from following thirteen locations along the subproject roads.

[bookmark: _Toc60320757]Table 12 Water Sample Collect Location
	 
	Location 
	Name of Roads
	Length 

	Road 1
	SWQ1
	Velugodu Midthur Gargeyapuram Road
	17.555

	Road 2
	SWQ2
	Kodumuru-Veldurthi Road
	11.50

	Road 3
	SWQ3
	Ramallakota Betamcharla Road
	22

	Road 4
	SWQ4
	Ongole to Nadyal Road meet Mahanandi
	3.048

	Road 5
	SWQ5
	Nandikotkur-Pagidyal Road
	9.96

	Road 6
	SWQ6
	Atmakur to Sivauram
	8.93

	Road 7
	SWQ7
	Mudigedu-Guladurthi Road
	5.945

	Road 8
	SWQ8
	Siivella Rudravaram Rudravaram
	2.25

	Road 9
	SWQ9
	Nandyal to meet NN Road via Pulimaddi Road
	9.9

	Road 10
	SWQ10
	Sirivellametta -Gospadu Road
	14.43

	Road 11
	SWQ11
	A.G. Road to Peddakudubur Road
	13.75

	Road 12
	SWQ12
	Dhanapuram Holagunda Road
	25.49

	Road 13
	SWQ13
	Yemmiganur-Mallapalli-Kosigi Road
	11.885



The results of the analysed of these samples are presented in Table. The results were compared with standards for drinking water quality. 

It can be seen from table that the pH of the sampled water in the region is well within permissible limits (6.5 -8.5). The water is also hard in nature with total hardness level ranging from 300-350 mgfl against the permissible limit of 200 mg/l. Other water quality parameters analyzed like chloride, sulphate, fluorides are Ground Water sample collection along found well within the permissible limits the project road for drinking waters as specified by CBCB on all sample subproject roads. Overall the ground water quality in the project areas in good. 
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[bookmark: _Toc60320758]Table 13 Water quality characteristics along the subproject road sections

Ground/ Water Quality along the Project Road (Physical & Chemical Parameters)
	Ground/ Water Quality along the Project Road  (Physical & Chemical Parameters)

	Sr. No.
	Parameter
	Test method
	Unit
	Requirement (Acceptable Limit)
	Permissible Limit in absence of alternate source
	SWQ 1
	SWQ 2
	SWQ 
3
	SWQ
4
	SWQ
 5
	SWQ 6
	SWQ 
7
	SWQ 
8
	SWQ
9
	SWQ 10
	SWQ 11
	SWQ 12
	SWQ 13

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	pH value
	IS-3025(P-11)
	-
	6.5-8.5
	-
	7.81
	7.15
	7.43
	7.61
	6.83
	7.62
	7.55
	7.45
	7.32
	7.81
	7.15
	7.43
	7.61

	2
	Total dissolve solid ( TDS)
	IS-3025(P-16)
	mg/l
	500
	2000
	381.1
	347.88
	384.84
	371.36
	332.44
	375.4
	368.22
	362.38
	379.15
	381.1
	347.88
	384.84
	371.36

	3
	Calcium(as Ca)
	IS: 3025 (P-40)
	mg/l
	75
	200
	23.41
	72
	20.54
	22.81
	68.8
	20.04
	22.62
	75
	20.24
	23.41
	72
	20.54
	22.81

	4
	Chloride(as Cl)
	IS: 3025 (P-32)
	mg/l
	250
	1000
	12.88
	240
	11.5
	12.55
	229.34
	11.22
	12.44
	250
	11.33
	12.88
	240
	11.5
	12.55

	5
	Magnesium(as mg)
	IS: 3025 (P-46)
	mg/l
	30
	100
	10.54
	28.8
	9.69
	10.27
	27.53
	9.46
	10.18
	30
	9.55
	10.54
	28.8
	9.69
	10.27

	6
	Nitrate(as NO3)
	IS: 3025 (P-34)
	mg/l
	45
	No Relaxation
	3.75
	43.2
	4.12
	3.66
	41.28
	4.02
	3.62
	45
	4.06
	3.75
	43.2
	4.12
	3.66

	7
	Sulphate(as SO4)
	IS: 3025 (P-24)
	mg/l
	200
	400
	37.55
	192
	43.38
	36.59
	183.48
	42.32
	36.28
	200
	42.74
	37.55
	192
	43.38
	36.59

	8
	Alkalinity(as CaCO3)
	IS: 3025 (P-23)
	mg/l
	200
	600
	32.25
	192
	34.29
	31.42
	183.48
	33.45
	31.16
	200
	33.78
	32.25
	192
	34.29
	31.42

	9
	Total hardness (asCaCO3)
	IS: 3025 (P-23)
	mg/l
	200
	600
	116.2
	192
	119.22
	113.23
	183.48
	116.3
	112.28
	200
	117.46
	116.2
	192
	119.22
	113.23

	10
	COD (as O2)
	APHA-5220B
	mg/l
	-
	-
	2.69
	3.65
	4.62
	2.62
	3.49
	4.5
	2.6
	3.8
	4.55
	2.69
	3.65
	4.62
	2.62

	11
	Dissolve Oxygen
	IS-3025(P-38)
	mg/l
	-
	-
	7.04
	6.14
	7.07
	6.86
	5.87
	6.9
	6.8
	6.4
	6.97
	7.04
	6.14
	7.07
	6.86

	12
	Total Suspended Solid
	IS-3025(P-17)
	mg/l
	-
	-
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	13
	Sodium(as Na)
	IS-3025(P-45)
	mg/l
	-
	-
	118
	107.52
	118.92
	114.97
	102.75
	116
	114
	112
	117.16
	118
	107.52
	118.92
	114.97

	14
	Potassium (as K)
	IS-3025(P-45)
	mg/l
	-
	-
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0
	<1.0

	15
	Temperature
	IS-3025(P-9)
	0C
	-
	-
	29.19
	28.03
	28.91
	28.44
	26.79
	28.2
	28.2
	29.2
	28.48
	29.19
	28.03
	28.91
	28.44




7. [bookmark: _Toc457410173][bookmark: _Toc457411353][bookmark: _Toc457500299][bookmark: _Toc19020829][bookmark: _Toc19021018][bookmark: _Toc19021407]Air Quality

Ambient air quality in the state is pure. Except for few urban centers, the ambient air quality along the subproject roads is good. There are no major industrial activities along the project roads. Dust arising from unpaved surfaces, forest fire, smoke charcoal production and domestic heating, and vehicular pollution are sources of pollution in the region. Firewood burning is the major contributor in the ambient pollution load. Industrial and vehicular pollution is mainly concentrated in the major commercial areas.

Vehicular pollution is a secondary source of pollution in the region as the traffic density is low. Pollution from vehicles is mainly due to use of low-grade fuel, and poor maintenance of vehicles. The level of pollution in rural areas is much lower than that of the urban areas due to lower volume of traffic. There is sudden increase in the number of vehicles in the town area during another cause of air pollution. The traffic data sheet is attached in Anexxure 1.

Secondary information is not available on ambient air quality of the project road area. The major transport on the project road sections is the traffic flowing on unpaved or damaged roads. This Air Quality Monitoring Station Set up might also add to the air pollution load on along the project road the project sections.

The base-line status of the ambient air-quality was assessed using a scientifically designed ambient air-quality monitoring network. The design of this network was based on the following: 

· Meteorological conditions;
· The assumed regional influences on background air quality;
· The areas where impact would most likely be greatest;
· Present land use along the proposed alignment; and
· Traffic congestion points. 

To establish the baseline ambient air quality, Ambient Air Quality Monitoring (AAQM) stations were set up at thirteen locations as indicated in Table 14. 

[bookmark: _Toc60320759]Table 14 Detail of Ambient Air Quality Monitoring Location
	 
	Location 
	Name of Roads
	Length 

	Road 1
	AAQM1
	Velugodu Midthur Gargeyapuram Road
	17.555

	Road 2
	AAQM2
	Kodumuru-Veldurthi Road
	11.50

	Road 3
	AAQM3
	Ramallakota Betamcharla Road
	22

	Road 4
	AAQM4
	Ongole to Nadyal Road meet Mahanandi
	3.048

	Road 5
	AAQM5
	Nandikotkur-Pagidyal Road
	9.96

	Road 6
	AAQM6
	Atmakur to Sivauram
	8.93

	Road 7
	AAQM7
	Mudigedu-Guladurthi Road
	5.945

	Road 8
	AAQM8
	Siivella Rudravaram Rudravaram
	2.25

	Road 9
	AAQM9
	Nandyal to meet NN Road via Pulimaddi Road
	9.9

	Road 10
	AAQM10
	Sirivellametta -Gospadu Road
	14.43

	Road 11
	AAQM11
	A.G. Road to Peddakudubur Road
	13.75

	Road 12
	AAQM12
	Dhanapuram Holagunda Road
	25.49

	Road 13
	AAQM13
	Yemmiganur-Mallapalli-Kosigi Road
	11.885



At each of the 1 location monitoring was undertaken as per new notification issued by MoEFCC on 16th November 2009, in the second quarter of 2014; Data for the following parameters was collected. 

· Particulate Matter PM 10
· Particulate Matter PM 2.5
· Sulphur Dioxide (S02)
· Oxides of Nitrogen (NOx) 
· Carbon monoxide (CO) 

The sampling of PM10, PM2.5, S02 and NOx was undertaken on a 24-hourly basis while bi-hourly samples were collected for CO, PM, S02, and NOx were monitored using M/S Envirotech Instruments Private Ltd; make Repairable Dust Sampler (APM 460) (Figure) along with gaseous attachment (Model APM 415 & 411). What man GFIA filter papers were used for PM, Carbon monoxide (CO) samples were monitored by using M/S Endee Engineers Pvt. Ltd, make gas detector model No, C096 &GP -200P respectively, 

Methodology adopted for sampling and analysis and instrument used for analysis in laboratory are presented in table given below. 
[bookmark: _Toc60320760]Table 15 Techniques used for Ambient Air Quality Monitoring
	Techniques Used for Ambient Air Quality Monitoring

	Sl.No.
	Parameter
	Technique
	Minimum Detectable Limit (ug/m3)

	1
	Particulate Matter (PM2.5)
	Gravimetric Method
	1

	2
	Particulate Matter (PM10)
	Gravimetric Method
	1

	3
	Sulphur dioxide
	Modified West and Gaeke
	5

	4
	Nitrogen Oxide
	Modified Jacob & Hochheiser
	5

	5
	Carbon Monoxide
	Non Dispersive Infrared Spectroscopy (NDIR)
	1



A summary of results for each location is presented in Table, the existing air quality along the project roads at thirteen monitored locations. These results are compared with the National Ambient Air Quality Standards prescribed by the MoEFCC for respective zones.

[bookmark: _Toc60320761]Table 16 Ambient Air Quality along the Project Road
	Ambient Air Quality along the Project Road

	Sr.No.
	Parameter
	Test Method
	Units
	Limits as per Environment (Protection) Act.
	AAQM1
	AAQM2
	AAQM3
	AAQM4
	AAQM5
	AAQM6
	AAQM7
	AAQM8
	AAQM9
	AAQM10
	AAQM11
	AAQM12
	AAQM13

	1
	Particulate Matter (PM10)
	IS:5182 Part- XXIII
	µg/m3
	100
	92
	94.3
	93.1
	96.8
	89.7
	93.4
	90.7
	92.8
	96.6
	94.3
	93.1
	96.8
	89.7

	2
	Particulate Matter (PM2.5)
	CPCB Volume –    1    / Grav
	µg/m3
	60
	54
	55.4
	54.6
	55.9
	52.7
	54.8
	53.3
	54.5
	56.7
	55.4
	54.6
	55.9
	52.7

	3
	Sulphur Dioxide
	IS:5182 Part-II
	µg/m3
	80
	15.8
	16.2
	16
	16.4
	15.4
	16
	15.6
	16
	16.6
	16.2
	16
	16.4
	15.4

	4
	Nitrogen Dioxide
	IS:5182 Part-VI
	µg/m3
	80
	26.4
	27.1
	26.7
	27.3
	25.7
	26.8
	26
	26.6
	27.7
	27.1
	26.7
	27.3
	25.7

	5
	Carbon Monoxide
	IS:5182 Part-X
	mg/m3
	4
	2.2
	2.3
	2.2
	2.3
	2.1
	2.2
	2.1
	2.2
	2.3
	2.3
	2.2
	2.3
	2.1




It can be seen from the table that at all the monitored locations the ambient air quality parameters are well within the NMQ standards prescribed by MoEFCC for residential areas. Maximum concentration of PM10 is 96.8 μg/m3 found at Tanuku-Bhimavaram Road. These are well within the standards of 100 μg/m3 and 60 μg/m3 respectively for PM10 and PM2.5. Overall the air quality along the subproject roads is not an issue. The National Ambient Air Quality Standards (NMQS) prescribed by MoEF are given in Annexure. 

8. [bookmark: _Toc457410174][bookmark: _Toc457411354][bookmark: _Toc457500300][bookmark: _Toc19020830][bookmark: _Toc19021019][bookmark: _Toc19021408]Noise

Noise pollution is not a current problem in the region except in commercial location in urban areas where major settlements are along the road, and high traffic flow. However, few commercial locations will experience increase in noise levels but still the noise quality is expected to be higher than the permissible limits. 

During construction period, temporary increase in the noise levels are expected from the movement of construction machineries and construction activities. Suitable barriers and timely scheduling of construction activities will minimize these impacts. 

No secondary information was available on noise level in the project areas. In order to establish the baseline noise quality in the project areas, a reconnaissance survey was therefore undertaken to identify noise generating sources and sensitive receptor such as school, hospitals, temples, built-up areas. Thirteen locations listed in were selected for monitoring the noise level.

 Methodology: At each of the thirteen locations, Sound Pressure Level (SPL) measurements were taken at an interval of 1 minute using a sound level meter of Lutron make Digital Sound Level Meter. At all these locations, daytime noise levels were monitored during the period 6 am to 9 pm and night-time noise levels during the period 9 pm to 10 pm. Noise readings, with setting at 'A' response-slow mode, were recorded. The readings were tabulated and a frequency distribution table prepared from which 24 hourly, hourly, and Average Leq noise levels were calculated.

Presentation of Results: It can be seen from the table that at all locations the average day time noise level found to be lower than the prescribed permissible limits of 55 dB (A) for residential areas. The scenario is similar in case of night time noise levels. The day time noise level in all sections is ranging between 45 dB (A) to 47 dB (A) the night time noise levels is ranging between 35.0 dB (A) to 39.0 dB (A). 
[bookmark: page44]
[bookmark: _Toc60320762]Table 17 Day and Night Time Leq in the Area
	Noise Measurements Day and Night Time Leq in the Areas

	Locations
	Day Time dB(A)
	Night Time dB(A)
	Prescribed Standards dB(A)

	 
	 
	 
	Day Time
	Night Time

	NQ-1
	48.2
	37.4
	55
	45

	NQ-2
	46.6
	39.2
	55
	45

	NQ-3
	49.2
	36.8
	55
	45

	NQ-4
	47.2
	33.6
	55
	45

	NQ-5
	44.2
	34.4
	55
	45

	NQ-6
	42.2
	36.2
	55
	45

	NQ-7
	45.2
	37.8
	55
	45

	NQ-8
	49.2
	37.6
	55
	45

	NQ-9
	48.2
	38.6
	55
	45

	NQ-10
	48.2
	37.4
	55
	45

	NQ-11
	46.6
	39.2
	55
	45

	NQ-12
	49.2
	36.8
	55
	45

	NQ-13
	47.2
	33.6
	55
	45


 Source: Field monitoring


[bookmark: _Toc19021409]Biological Environment

1. [bookmark: _Toc457410176][bookmark: _Toc457411356][bookmark: _Toc457500302][bookmark: _Toc19020831][bookmark: _Toc19021021][bookmark: _Toc19021410]Forests and Vegetation

Variability in climatic conditions brings about significant difference in the forest types of the state. There are four important forest types viz. Tropical Moist, Tropical Dry, Tropical Thorn, Subtropical broad leaved Hill forests. The forest area can also be classified based on the composition of forest and terrain of the area. Based on composition, there are three important forest formations namely Teak forest, Sal forest and Miscellaneous Forests, Bamboo bearing areas are widely distributed in the state. To obviate pressure on the natural forests, plantations have been undertaken in forest and non-forest areas to supplement the availability of fuel wood, small timber, fodder etc. 

The forest cover in the state (based on State of Forest Report 2011), is 46389 km2 which is 16.86 % of the state's geographical area. In terms of forest canopy density classes, the state has 850 km2 areas under very dense forest, 26.242 km2 areas under moderately dense forest and 19,297 km2 areas under open forest. Comparisons of the current forest cover assessment with the previous assessment (SFR 2009). Although there is actual change of 281km2 in the forest cover from the reported area in SFR 2009. This has occurred due to refinement of interpretational methodology on the one hand and availability of satellite data of improved quality and appropriate season on the other hand. This has made it possible to capture the spectral signatures of thorny forests as also the areas bearing trees with stunted growth on rocky sites   

The subproject districts in general have moderate to low percentage of forest cover agenized state’s average. Table below presents the status of forests in state. However, since the proposed improvements under the Project will be carried out within existing ROW, diversion of forest land is not required for the proposed widening. 

[bookmark: _Toc60320763]Table 18 Area under Forest type in the Districts
	
Sl. No.
	District
	Total Geographical Area (Sq. Km.)
	Very Dense Forest (Sq. Km)
	Mod. Dense Forest 
(Sq. Km.)
	Open Forest (Sq. Km.)
	Total Forest (Sq. Km.)

	1
	Kurnool
	17658
	72
	1488
	549
	2109


Source: State Forest Report

Vegetation along the project road sections are mostly covered by the agriculture, think grass and secondary Moist Deciduous Forest as shown in the figure below.
[image: Image result for forest Area map in andhra pradesh]
[bookmark: _Toc23602618]Figure 7 Forest Cover in the District of Andhra Pradesh
Most of the subproject roads are passing through plain/rolling terrain with land use being agriculture. However forest areas are not present in sub project roads.

Field survey has been carried out to identify the number and type of trees to be affected by the proposed improvement work of main alignments. It is envisaged that – number of trees are likely to be cut for the implementation of the improvements proposed under the project. Main species found are coconut Andhra Pradesh is known for its rich heritage in biological diversity distributed in 9 agro climatic regions. Among the flora, the state harbours a total of 2,800 taxa belonging to 1,051 genera under 185 families. This accounts for 16% of the Angiosperms known from India. Of these, 2,071 species belonging to 150 families and 796 genera are Dicotyledons and 729 species belonging to 255 genera and 35 families are Monocotyledons. Gymnosperms like Cycas sphaerica,Cycas beddomei, Gnetumula exist in the state. Cyathea gigantea (Tree Fern), Coconut (Cocos nucifera), is the most prominent among the 86 species in Pteridophytes (Ferns).

[bookmark: _Toc60320764]Table 19  Details of Trees within formation width of the project road alignments (to be cut)
	
	Name of Roads
	Raod Code
	LHS
	RHS
	Trees to be cut
	Main Tree Species Local name (botanical Name)
	Remarks

	Road 1
	Velugodu Midthur Gargeyapuram Road
	KLMD 074
	28
	35
	63
	Coconut (Cocos nucifera) Mahua (Mafhuc Longifolia), Pipal (Ficus religiosa), Jamun (Syzygium Cumin), Sarai (Shorea robusta),  Babool (Acacia arabica, Wild), and Aam (Mangifera Indica), Sagon (Tectona grandis Linn), Mahua (Bassia longifolia), Babool (Acacia arabica, Wild), Chirol (Holoptelea integrifolia), and Neem (Azadirachta indica).
	Thin vegetation cover

	Road 2
	Kodumuru-Veldurthi Road
	KLMD 073
	79
	49
	128
	
	Thin vegetation cover

	Road 3
	Ramallakota Betamcharla Road
	KLMD 81
	151
	140
	291
	
	Thin vegetation cover

	Road 4
	Ongole to Nadyal Road meet Mahanandi
	KLMD 221
	30
	3
	33
	
	Thin vegetation cover

	Road 5
	Nandikotkur-Pagidyal Road
	KLMD 100
	57
	41
	98
	
	Thin vegetation cover

	Road 6
	Atmakur to Sivauram
	KLMD 097
	152
	208
	360
	
	Thin vegetation cover

	Road 7
	Mudigedu-Guladurthi Road
	KLMD 025
	122
	120
	242
	
	Thin vegetation cover

	Road 8
	Siivella Rudravaram Rudravaram
	KLMD 188
	3
	6
	9
	
	Thin vegetation cover

	Road 9
	Nandyal to meet NN Road via Pulimaddi Road
	KLMD 136
	34
	39
	73
	
	Thin vegetation cover

	Road 10
	Sirivellametta -Gospadu Road
	KLMD 190
	27
	21
	48
	
	Thin vegetation cover

	Road 11
	A.G. Road to Peddakudubur Road
	KLMD 115
	148
	144
	292
	
	Thin vegetation cover

	Road 12
	Dhanapuram Holagunda Road
	KLMD 053
	64
	40
	104
	
	Thin vegetation cover

	Road 13
	Yemmiganur-Mallapalli-Kosigi Road
	KLMD 110
	50
	56
	106
	
	Thin vegetation cover

	
	
	
	Total 
	1847
	
	


Source: Field Survey by the Consultant, 2019 

2. [bookmark: _Toc457410177][bookmark: _Toc457411357][bookmark: _Toc457500303][bookmark: _Toc19020832][bookmark: _Toc19021022][bookmark: _Toc19021411]Wildlife and Protected Area Network

Andhra Pradesh is a pioneer state in the national movement for conservation of flora and fauna. Conservation oriented legal proviso 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 3 National Parks and 13 Sanctuaries spread over an area of 13,667.37sq. km constituting 70% of the total forest area and 29 % of the geographical area of the state. Efforts are under way to increase the Protected Area network to 12% of the forest or 5% of the geographical area as suggested by State Wildlife Board. Table below shows the details of National Parks and Wildlife Sanctuaries of the State. 

[bookmark: _Toc60320765]Table 20 National Parks Wildlife Sanctuaries
	National Parks
	Wildlife Sanctuaries

	Name
	Area (sq.km)
	Name
	Area (sq.km)

	1. Sri Venkateswara National Park
	353.62
	1. Coringa 
	235.7

	2.  Rajiv Gandhi National Park
	2.40
	2. Gundla Brahmeswaram 
	1194.00

	3.  Papikonda National Park
	1012.86
	3. Kambalakonda 
	71.39

	
	1368.88
	4. Koundinya
	357.6

	
	
	5. Kolleru 
	308.55

	
	
	6. Krishna 
	194.81

	
	
	7.  Nagarjuna Sagar-Srisailam 
	3568.09

	
	
	8. Rollapadu
	6.14

	
	
	9. Nellapattu
	4.59

	 
	 
	10 Sri Penusila Narasimha 
	1030.85

	 
	 
	11.  Pulicat Lake
	500

	 
	 
	12.  Sri Lankamalleswara 
	4654.42

	 
	 
	13. Sri Venkateswara WLS *Combined area with Telangana
	172.35

	
	
	
	12298.49



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 subproject roads. It can also be seen from the sub project road sections do not pass through any protected area such as Wildlife Sanctuary, National park or bio-reserve. There is no wildlife sanctuary Wildlife Sanctuary, National park or bio -reserve within 10 km from the subproject roads. 

3. [bookmark: _Toc457410178][bookmark: _Toc457411358][bookmark: _Toc457500304][bookmark: _Toc19020833][bookmark: _Toc19021023][bookmark: _Toc19021412]Rare or Endangered Species

 No rare or endangered species found in corridor of impact along the subproject roads.
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Andhra Pradesh State is bestowed with two mighty river systems of Krishna and Godavari. The State has wide and varied vegetation types enriched by a variety of flora and fauna. Andhra Pradesh being located strategically in the central region of the Indian sub-continent has representatives of the magnificent Indian plant and animal life. Its varied topography ranging from the hills of Eastern Ghats and Nallamallas to the shores of Bay of Bengal supports varied ecotypes, which in turn support a rich diversity of flora & fauna.

The vegetation found in the state is largely of dry deciduous type with a mixture of Teak, and species of the genera Terminalia, Dalbergia, Pterocarpus, Anogeissus etc. The hills of Eastern Ghats add greatly to the Biological Diversity and provide centers of endemism for plants, birds and lesser forms of animal life. The varied habitat harbors a diversity of fauna which includes Tiger, Panther, Wolf, Wild Dog, Hyena, Sloth Bear, Gaur, Black Buck, Chinkara, Chowsingha, Nilgai, Cheetal, Sambar and a number of Birds and Reptiles. The long sea coast provides the nesting ground for sea turtles, the back water of Pulicat lake are the feeding grounds for Flamingo & Grey Pelican, the estuaries of river Godavari and Krishna support rich mangrove forests with Fishing Cat and Otters as key stone species.

The state is a proud possessor of some rare and endemic plants like Cycas beddomei, Pterocarpus santalinus, Terminalia pallida, Syzygium alternifolium, Shorea talura, Shorea tumburgia, Psilotum nudumetc. Similarly the Double banded or the Jerdon’s coursers, the golden gecko, the slender loris which are rare and endangered are endemic to the state.

[bookmark: _Toc19021414]Socio-economic Environment

1. [bookmark: _Toc457410181][bookmark: _Toc457500307][bookmark: _Toc19020835][bookmark: _Toc19021026][bookmark: _Toc19021415]Demography
Andhra Pradesh is one of the 29 states of India. Situated in the south-east of the country, it is the seventh-largest state in India, covering an area of 162,970 km2 (62,920 sq mi). As per the 2011 census, it is the tenth-most populous state, with 49,386,799 inhabitants. The largest city in Andhra Pradesh is Visakhapatnam. Telugu, one of the classical languages of India is the major and official language of Andhra Pradesh. 

As per details from Census 2011, Andhra Pradesh has population of 8.46 Crores, an increase from figure of 7.62 Crore in 2001 census. Total population of Andhra Pradesh as per 2011 census is 84,580,777 of which male and female are 42,442,146 and 42,138,631 respectively. In 2001, total population was 76,210,007 in which males were 38,527,413 while females were 37,682,594. The total population growth in this decade was 10.98 percent while in previous decade it was 13.86 percent. The population of Andhra Pradesh forms 6.99 percent of India in 2011. In 2001, the figure was 7.41 percent.

Recently as per Andhra Pradesh census data, 78.47% houses are owned while 19.72% were rented. In all, 75.82% couples in Andhra Pradesh lived in single family. In 2011, 53.10% of Uttar Pradesh population had access to Banking and Non-Banking Finance Corporation. Only 2.61% of Uttar Pradesh population had internet facility which is likely to improve in 2021 due to Jio. 2.68% of family in Uttar Pradesh owned car while 18.62% owned two wheller. In few months we will also get details of election data for Andhra Pradesh. 

[bookmark: _Toc60320766]Table 21 Demographic Profile of the State and the Project Districts
	Particular
	Andhra Pradesh
	Kurnool

	Total population
	84,580,777
	4,053,463

	Males
	42,442,146
	2,039,227

	Females
	42,138,631
	2014236

	Sex Ratio
	993
	988

	Density
	308
	230

	Population Growth Rate
	10.98%
	14.85%

	Average Literacy
	67.02 %
	59.97

	Literacy Rate (Male)
	74.88 %
	70.10

	Literacy rate (Female)
	59.15 %
	49.78


[bookmark: _Toc457410182][bookmark: _Toc457500308][bookmark: _Toc19020836][bookmark: _Toc19021027][bookmark: _Toc19021416]
2. Land Resources

The most of the geographical area of the state or 27505 sq. km or about 98% is available for utilization. Major portion of the land use is under agriculture followed by forests. About 22.58% 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.

[bookmark: _Toc60320767]Table 22 Land Use Pattern of the State
	Land Use
	Area in ‘000 ha
	Percentage

	Total Geographical area
	27507
	-

	Reporting Area for land utilization
	27505
	100.00

	Forests *
	6210
	22.58

	Not available for cultivation
	4797
	17.44

	Permanent Pasture & Grazing land
	569
	2.07

	Land under misc. tree crops & groves
	299
	1.09

	Cultivable waste land
	650
	2.36

	Fallow land other than current fallows
	1488
	5.41

	Current fallows
	2624
	9.54

	Net area Sown
	10868
	39.51
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3. [bookmark: _Toc19020837][bookmark: _Toc19021028][bookmark: _Toc19021417]Economic Development

The State of Andhra Pradesh was formed after re-organization and became the 7th largest Indian state covering 9.5 per cent of the country's area. The economy of Andhra Pradesh is one of the fastest growing economies in India, with growth outstripping that of the wider Indian economy in the past few years. The GSDP at constant (2011-12) Prices for the year 2018-19 (Advance Estimates) is estimated at ₹850,000 crores as against ₹490,134 crores for 2015-16 (First Revised Estimates) indicating a growth of 11.61%. Per Capita Income at current prices increased to ₹122,376 from ₹108,163 in 2015-16 registering a growth of 13.14%.

The state has an agrarian' economy. The major crops of Andhra 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.

[bookmark: _Toc19020838][bookmark: _Toc19021029][bookmark: _Toc19021418]Visakhapatnam city has many tourist attractions such as Kailasagiri park near the sea, Visakha Museum, Indira Gandhi Zoological Park, the INS Kursura (S20) Submarine museum, City Central Park, VUDA Park, the Dolphin's Nose, and the Lighthouse.

4. [bookmark: _Toc19020839][bookmark: _Toc19021030][bookmark: _Toc19021419]Agriculture

[bookmark: _Toc457410185][bookmark: _Toc457500311]Agriculture has been the chief source of income and main occupation for the state with 60% of population engaged in agriculture and related activities. Rice is the major food crop and staple food of the state. Other important crops are sugarcane, cotton, mango, tobacco, Maize, pulses etc. Four important rivers of India, the Godavari, Krishna, Penna, and Tungabhadra flow through the state, providing irrigation. Recently, crops used for vegetable oil production such as sunflower and peanuts have gained favour. There are many multi-state irrigation projects in development, including Godavari River Basin Irrigation Projects and Nagarjuna Sagar Dam.

Andhra Pradesh was among the very few states in the country which went in for the Green Revolution in rice cultivation in the 1970s. Agricultural income in the state was ₹54.599 billion (US$790 million) at constant prices (2012–13).

5. [bookmark: _Toc19020840][bookmark: _Toc19021031][bookmark: _Toc19021420] Industry and Minerals

The domestic product of Industrial sector accounts for ₹507.45 billion (US$7.3 billion). The state has also started to focus on the fields of information technology and biotechnology. Several major heavy industries are in operation in Visakhapatnam. The state still has to make its mark in Hi-tech engineering. Automobiles and Auto components Industry, spices, mines and minerals, Textiles and apparels, IT industry, Bulk drugs and pharmaceuticals, horticulture, poultry farming are the main industries in Andhra Pradesh.

As of June 2013, the state had 39 operational special economic zones (SEZs). There are 272 Industrial estates and industrial development areas in the State, covering an area of 14700 hectares. The State Government is in the process of developing Industrial Parks at different places, for specific groups of industries like Visakhapatnam Export Processing Zone.

Food parks, one each in the 2 regions of Coastal Andhra (value added rice products, dairy, horticultural, marine etc.); and in Rayalseema region (processing of vegetables, edible oils and export oriented industry). Agriculture Export Zones for the following produce are proposed at the places mentioned against.

Mining is identified as one of the growth engines for the overall development of industry and infrastructure. The Tummalapalle Uranium mine in Andhra has confirmed 49,000 tonnes of ore and there are indications that it could hold reserves totaling three times its current size. 700 million tonnes of metal grade Bauxite deposits in close proximity to Visakhapatnam Port.

The Government of Andhra Pradesh is keen to utilize large deposits of KG Basin (Krishna Godavari Basin gas for power production to overcome the energy shortage, create employment opportunities and contribute to economic value and exports.

6. [bookmark: _Toc457410186][bookmark: _Toc457500312][bookmark: _Toc19020841][bookmark: _Toc19021032][bookmark: _Toc19021421]Irrigation and Power

The net area under irrigation was 5.66 million hectare in the year 1999-00. Of this, 0.24 m.ha was under paddy, 3.40 m.ha under wheat, 1.08 m.ha under pulses, 0.32 m.ha under oilseeds, 0.19 m.ha under cotton, 0.23 m.ha under spices, 18 m.ha under fruits and vegetables and 0.55 m.ha under other crops. Government canals irrigate one million ha, non-government canals 1600 ha, tanks 0.132 mHa, wells 3.71 m.ha, and other sources irrigate 0.8 m. ha. 86. Andhra Pradesh is rich in low-grade coal suitable for power generation and also has immense potential of hydro-energy. Total installed power generation capacity in year 2000-2001 was 2900 MW. There are eight hydroelectric power stations with 747.5 MW installed capacity. 

7. [bookmark: _Toc457410187][bookmark: _Toc457500313][bookmark: _Toc19020842][bookmark: _Toc19021033][bookmark: _Toc19021422]Archaeological and Historical Monuments

 No archaeological and historical monument is located along the subproject roads sections.

8. [bookmark: _Toc457410188][bookmark: _Toc457500314][bookmark: _Toc19020843][bookmark: _Toc19021034][bookmark: _Toc19021423]Sensitive Receptors

During the environmental and social screening survey, number of sensitive receptors such as school, temple etc. is located within the existing RoW. However no structures are going to be affected by the proposed road improvement works. The project road should be constructed in the available right of way no sensitive receptors can be felled in the project.


[bookmark: _Toc19020844][bookmark: _Toc19021424]ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

1. [bookmark: _Toc19021425]Introduction

This chapter presents key environmental issues associated with various aspects of the proposed subprojects. The environmental impacts caused due to the development of the subproject 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 matrix in table given below. 

[bookmark: _Toc60320768] Table 23 Activity-Impact Identification Matrix
	S. N.
	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 equipment’s
	-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 may be 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.

Impacts Related to Project Location, Preliminary Planning and Design 
Improvement of Subproject Road Section
Positive Environmental Impacts due to improvement of subproject road sections

The positive impacts expected from the improvement of the subproject 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) Interstate connectivity to kurnool district;
e) Better connectivity to the state highway and national highway network. 

[bookmark: _Toc19020845][bookmark: _Toc19021037][bookmark: _Toc19021426]Adverse Environmental Impacts due to improvement of subproject 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 10m (for intermediate lane & 11m 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 trees.
d) Minor impacts of noise and air quality for those now living and workings close to the subproject roads (mainly at urban centers) will deteriorate during the construction period and afterwards during operation. 
[bookmark: _Toc457410194][bookmark: _Toc457500320]
[bookmark: _Toc19021427]Forest Clearing and Tree Felling

Most of the subproject 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 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 subproject 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 unforeseen 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 and SPCB. 
f) Adopting Environmental Friendly Road Construction (EFRC) methods. 

Based on the tree inventory carried out during the field surveys in first quarter of 2019, the number of trees to be cleared along subproject road sections. The main species of trees to be cut are local species namely Coconut (Cocos nucifera) Mahua (Madhuca Longifalia), Pipal (Ficus religiosa), Jamun (Syzygium Cumin), Sarai (Sharea robusta), Babool (Acacia arabica, Wi/ld.), Aam (Mangifera indica), Sagon (Tectana grandis Linn.), Chirol (Ho/apte/ea integrifalia), and Neem (Azadirachta indica). Table present details of the trees to be cut due to proposed road improvement work. 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. As per compensatory afforestation, the tree plantation will be done ten times of tree cutting (1:10 tree cutting).
[bookmark: _Toc457410195][bookmark: _Toc457500321]
[bookmark: _Toc19020846][bookmark: _Toc19021039][bookmark: _Toc19021428]Construction Camps, Borrow Pits and Quarries

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 subproject 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; and 
g) Toilets and urinals should be provided in accessible places away from the asphalt plant and mixing yard. 
[bookmark: _Toc457410196][bookmark: _Toc457500322]
[bookmark: _Toc19020847][bookmark: _Toc19021040][bookmark: _Toc19021429]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. 
[bookmark: _Toc457410197][bookmark: _Toc457500323]
[bookmark: _Toc19020848][bookmark: _Toc19021041][bookmark: _Toc19021430]Other Impacts deriving from the Project Planning and Design Process

During preliminary planning and design of the subproject 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 signage’s 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: 

[bookmark: _Toc60320769]Table 24 Guiding principles have been used in determining the alignments
	Environmental Issue
	Measures taken

	Alignment
	Final alignment has been determined so as to minimise land take, tree removal, air pollution and the impact on people and animals and to avoid unfavourable geological condition and cultural relics.

	Balancing cut and fill
	The design attempted to equalise cut and fill. The centreline 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 minimise 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.

	Wildlife Habitat
	Care has been taken in preservation of wildlife and construction workers should be educated on wildlife protection.



[bookmark: _Toc19021431]Environmental Impacts during Construction Stage

1. [bookmark: _Toc457410199][bookmark: _Toc457500325][bookmark: _Toc19020849][bookmark: _Toc19021043][bookmark: _Toc19021432]Permits and Clearances

As a requirement of Environmental Impact Assessment Notification, 2006, by Government of India, any development activities should not be taken in any part of the Country unless it has granted environmental clearance by the Ministry of Environment and Forests, Government of India. 

Highways are classified as one of the project, listed in said notification, which require prior clearance. However, an amendment to this notification clarifies, that the highway improvement projects are excluded from purview of this notification. Also major district roads are not required to comply with the Environmental Protection Act and Rules 1986 and the EIA notification (2006, 2009, and 2011) and relevant amendments. Hence, the roads under this sector project are ' not required to obtain environmental clearances and prepare environmental assessment reports under national laws. Some of the relevant applicable sections are: 

i. Since the proposed subproject interventions are primarily limited to the improvement of existing major district roads and the alignments of the subproject roads does not pass through any environmentally sensitive areas, therefore it does not falls in the purview of Notification no. S.O. 195(E) dated 19 January 2009 by the Ministry of Environment and Forests on amendment to the EIA Notification. Also major district roads are not required to comply with the Environmental Protection Act and Rules 1986 and the EIA notification (2006, 2009, and 2011) and relevant amendments. Hence, the roads under subprojects are not required to obtain environmental clearances and prepare environmental assessment reports under national laws. 

ii. As per the Forest Conservation Rules (1981, amended 2003) a forestry clearance from Department of Forests is required for diversion of forest land for non-forest purpose. Processing of the forestry clearance entails two stages: stage I and stage II. Amongst other requirements stage I clearance requires the applicant to make payments for compensation of forestry land that will be acquired and trees that will be cut under the project. Accordingly timely allocation of budget for this purpose by the applicant is necessary to expedite the clearance process. Since the improvement of the proposed subprojects is restricted to the available ROW, diversion of forest land is not required. Therefore forest clearance is not required for subproject road

iii. Cutting of trees in non-forestland require a tree cutting permit from the local forestry department. All trees cut under a project must be compensated by compensatory afforestation as required by the Forest Department. 

iv. As per Office Memorandum (OM) issued by MoEF on 19 March 2013 the grant of environmental clearance for linear projects including roads has been delinked from the forestry clearance procedure. Hence, after receipt of environmental clearance construction works may commence on sections/ parts of a linear project that do not require forestry clearance. Construction works may commence on sections requiring forestry clearance only after receipt of the respective clearance. 

v. Placement of hot-mix plants, quarrying and crushers, batch mixing plants, discharge of sewage from construction camps requires No Objection Certificate (Consent to Establish and Consent to Operate) from State Pollution Control Board prior to establishment. 

vi. 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 by them. 

Before the start of civil works for any section of subproject the project proponent (APRBRP) must obtain necessary clearances / permits from the forest department and Andhra Pradesh State Pollution Control Board. Table outlines the applicable clearances and permits and the authorized bodies that issue them along with the procedures involved. The status of the permits / clearances has also been presented in this table. 

[bookmark: _Toc60320770]Table 25 Clearances and Permits Required for the Subprojects
	S. No.
	Permissions / Clearances
	Concerned Agency
	Responsibility / time required

	A.
	Pre-construction stage

	1
	Permission for cutting of trees
	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)
	APRBRP / 3-6 months

	B.
	Implementation stage

	2
	Consent to operate hot mix plant, crushers, batching plant
	A.P. State Pollution Control Board (To be obtained before installation)
	Contractor / 3 - 6 months

	3
	Authorisation for Disposal of hazardous waste
	A.P. State Pollution Control Board (To be obtained before generation)
	Contractor / 3 - 6 months

	4
	Consent for Disposal of sewage from labour camps
	A.P. State Pollution Control Board (Before setting up the camp)
	Contractor / 3 - 6 months

	5
	Pollution Under Control Certificate
	Department of Transport, Government of A.P. authorized testing centers
	Contractor / 1 -2 months

	6
	Employing Labour / Workers
	District Labour Commissioner
	Contractor / 1 -2 months



Any feeling of trees requires forestry clearance and appropriate permits. The procedures necessary to obtain such permits will require liaison with local territorial forestry offices and their head office in district headquarters. Joint verification and making of trees to be cut is being carried out jointly with divisional forest departments of districts involved. It is imperative that all necessary clearances and permits be obtained before commencement of work.
[bookmark: _Toc457410200][bookmark: _Toc457500326]
[bookmark: _Toc19021433]Physical Environment

a. Topography, Geology and Soil 

During the improvement works for the road section, the cutting of hill slope, filling, the cutting of trees, stone quarrying, and construction of structures, the micro-level topography may change. With proper planning, these topographical impacts can be kept within acceptable limits and sometimes even used to enhance local aesthetics. Any negative impacts on topography (existing), particularly soil erosion due to a lack of drainage facilities, will be minimized with the provision of proper drainage facilities such as culverts, causeways etc.

The terrain and geological conditions of areas are such that, even with reasonable care exercised during final design, during construction the interaction between proposed road features and existing land features may reveal/result in some land instabilities. 
During the construction phase following restrictions should be imposed: 

· Existing vegetation including shrubs and grasses along the roads (except within the strip directly under embankments or cuttings) should be properly maintained; 
· Sites for quarrying, borrowing and disposal of spoils are to be confirmed according to the applicable laws and regulations in the state and the practices followed in recent ongoing internationally funded road projects should be continued; 
· Controlled and environmentally friendly quarrying techniques should be applied to minimize erosions; and 
· Cut material should be disposed of in suitable depressions. 

It is also important to:
 
· Maintain adequate vegetative cover above and below the roads; 
· Maintain the natural course of water bodies (that is as far as possible) and avoid throwing debris into stream courses; 
· Construct proper drainage structures to avoid erosion; and 
· Minimize the construction of hair-pin bends that are close to each other: as this often adds to instability. 

b. Erosion and Silt Run-Off 

All activities will occur within the available RoW, temperory environmental impact is anticipated on the productive soil. Lands taken on lease for access road and for construction camp will be restored its original land use. 

Land clearing and grubbing activities 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 site screens will be installed along rivers and nallahs (small local streams).

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 Superindent Engineer.

c. Climate

The proposed improvement/construction works will be localized activities and the subproject will not have significant impact on climatic conditions, such as rainfall, temperature and humidity in the project area. A climate change impact and risk analysis has been carried out using TEEMP model (Chapter 6: Climate Change Impact and Risks) and appropriate adaptation measures are incorporated in the subproject design. 

d. Surface and Ground Water, Drainage and Hydrology

Given the presence of rivers and streams in the subproject areas and some of them crossing and or running parallel to subproject roads; improvement of road may result in disruptions to the natural hydrology and water mismanagement and lead to further problems of soil erosion. The natural courses of river streams will be maintained. Appropriate temporary diversions of streams will be made and brought back to their natural course as soon works are completed in that section. No disposal of construction debris in streams and rivers is allowed. 

Minor impacts on water resources are expected during the construction phase. The rehabilitation of existing bridges may also cause soil erosion and turbidity in downstream water bodies. To mitigate this, river-bank' slope stabilities will be monitored and, if necessary, appropriate remedial measures applied throughout the construction period. Construction work at bridges during rainy season will be minimized to avoid erosion and sedimentation. 

The likely impacts of surface water movements are changes in the natural drainage systems, downstream scour, and erosion due to constriction in flows. If suspended solid concentrations in the water are affected, this could also affect aquatic river ecology. 

To mitigate these impacts the following measures should be implemented: 

· Chemicals and oils are stored in secure, impermeable containers, and disposed of well away from surface waters; 
· No vehicle cleaning activity is allowed within 300 m of water bodies/drains; 
· Construction camps are equipped with sanitary latrines that do not pollute surface water
· The work on bridges and culverts is limited to dry seasons, when many of the smaller streams will have low water -water diversion works can be minimized and the original course restored immediately after the work has been completed; 
· Drivers are made aware of diversions and other works' at bridge construction site to avoid accidents; 
· Drainage structures are properly designed to accommodate forecast discharges; 
· Side drain waters must be discharged at every available stream crossing to minimize volume and prevent erosion at discharge point; 
· Provide lined drainage structures;
· Where an increased discharge of surface water endangers the stability of the water outlet, erosion protection measures such as bioengineering measures, ripraps, and check dams are incorporated; 
· In areas with high water tables, seepage may occur and side drains and up-slope catch drains must always been lined to avoid percolation; and 
· All debris and vegetation, clogging culverts are regularly cleared. 
· Ground water pollution is not envisaged in these subprojects.

e. Air Quality 

During construction air quality may be degraded for short periods due to (i) the exhaust emissions from the operation of construction machinery; (ii) fugitive emissions from concrete and asphalt plants; (iii) the dust generated from the haulage of materials, exposed soils and material stockpiles; (iv) cleaning of the road; (v) material loading; (vi) unloading; and (vii) blasting activities (if any). The impact is expected to be localized, temporary and confined to construction areas. 

Adverse air quality impacts during construction are likely to result from three main sources; (i) emissions from construction equipment, including delivery trucks; (ii) fugitive dust from earth-moving operations and demolition; and (iii) localized increased traffic congestion in construction areas. 

The adverse impacts on air quality during construction stage were classified and presented in Table below. There are two types of pollution i.e. dust pollution and pollution from harmful gases. 

[bookmark: _Toc60320771]Table 26 Impact on Air Quality during Construction Stage
	S N.
	Impact
	Source

	1
	Generation of Dust (SPM)
	• Transportation and tipping of cut material – while the former will occur over the entire stretch between the cutting location and disposal site the latter is more location specific and more intense;
•Blasting Operations;
• Transportation of raw materials from quarries and borrow sites;
• Stone crushing, handling and storage of aggregates in asphalt plants;
• Site levelling, clearing of trees, laying of asphalt, construction of bridges;
• Concrete batching plants;
• Asphalt mix plants – due to the mixing of aggregates with bitumen; and
• Construction of structures and allied activities.

	2
	Generation of polluting gases including SO2, NOx and HC
	• Hot mix plants;
• Large construction equipment, trucks and asphalt producing and paving equipment;
• The movement of heavy machinery, oil tankers etc. on steep slopes will cause much higher emissions of gases;
• Toxic gases released through the heating process during bitumen production; and 
• Inadequate vehicle maintenance and the use of adulterated fuel in vehicles.



On the proposed subprojects road sections, it is expected that air quality will be affected to some minor extent by dust and particulate matters generated by construction, vehicular movements, site clearance, earth filling and material loading and unloading. The impacts are expected to be localized, temporary and confined to construction areas. Care should, however, be taken at sensitive urban locations so that harmful impacts can be minimized. 

f. Noise Quality (Levels) 

The noise level along all the subproject road sections is within standards. During the construction period, noise will be generated from the operation of heavy machinery, blasting works, the haulage of construction materials to the construction yard and the general activities at the yard itself. Concrete mixing and material movements will be the primary noise generating activities and will be uniformly distributed over the entire construction period. These construction activities are expected to produce noise levels in the range of 80-95 dB (A) at a distance of about 5 m from the source. 

Construction noise is not normally regulated though still may cause concern among local villagers. The range of typical noise levels in relation to distance from a construction site is shown in Table. 

[bookmark: _Toc60320772]Table 27 Construction Noise / Distance Relationship
	Distance from construction site (m)
	Range of Typical Noise Level dB (A)

	8
	82 - 102

	15
	75 - 95

	30
	69 - 89

	61
	63 - 83

	91
	59 - 79

	122
	57 - 77

	152
	55 - 75

	305
	49 - 69



Piling, if necessary, will also cause vibration. Noise and vibration from this 'source will be unavoidable but the impact will only be temporary and affect people living or working near piling locations. In construction sites within 500 meter of a settlement, noisy operations should cease between 22:00 and 06:00 hrs. Regular maintenance of construction vehicles and machinery must also be undertaken to reduce noise. The impact and sources of noise and vibration are summarized in Table. 
[bookmark: _Toc60320773]Table 28  Likely Impact on Noise Quality in the Vicinity of Project Area
	Impact
	Source

	Increased noise levels causing discomfort to local residents, workers and fauna
	• Mobilization of heavy construction machinery;
• Accelerations / decelerations / gear changes – though the extent of impact will depend on the level of congestion and smoothness of the road surface;
• Excavation work for foundations and grading;
• Construction of structures and other facilities;
• Crushing plants, asphalt production plants; and loading, transportation and unloading of construction materials.



Typical noise levels associated with various construction activities and equipment’s are presented in Table. 

(Noise Level in db (A) at 50 Feet)

[bookmark: _Toc60320774]Table 29 Typical noise levels of principal construction equipment’s
	Clearing 
	Structure Construction

	Bulldozer
	80
	Crane
	75-77

	Front end loader
	72-84
	Welding generator
	71-82

	Jack hammer
	81-98
	Concrete mixer
	74-88

	Crane with ball
	75-87
	Concrete pump
	81-84

	 
	 
	Concrete vibrator
	76

	Excavation and Earth Moving
	Air compressor
	74-87

	Bulldozer
	80
	Pneumatic tools
	81-98

	Backhoe
	72-93
	Bulldozer
	80

	Front end loader
	72-84
	Cement and dump trucks
	83-94

	Dump truck
	83-94
	Front end loader
	72-84

	Jack hammer
	81-98
	Dump truck
	83-94

	Scraper
	80-93
	Paver
	86-88

	Grading and Compaction
	Landscaping and clean - up

	Grader
	80-93
	Bulldozer
	80

	Roller
	73-75
	Backhoe
	72-93

	 
	 
	Truck
	83-94

	Paving
	Front and end loader
	72-84

	Paver
	86-88
	Dump truck
	83-94

	Truck
	83-94
	Paver
	86-88

	Tamper
	74-77
	Dump truck 
	83-94


Source: Federal Transit Administration 2006

The noise levels indicated for various construction activities/equipment, while far exceeding permissible standards of CPCB for residential areas, it will occur only intermittently. Still, these extremely high sound levels present real risk to the health of workers on-site. Timely scheduling of construction activities, proper maintenance of construction machineries, use of personnel protective equipment’s etc. will minimize these impacts.
Residences, schools, temples, and other noise sensitive areas within 100 m the roadways will be affected temporarily during construction. The number of persons potentially affected and the duration of these effects cannot be estimated based on available information.

During construction, varying degree of noise impacts is likely to be felt by the communities of main settlements along the subproject roads. Although temporary in nature, the construction noise will affect the most communities living close to the construction zone. 

Noise impacts are an unavoidable consequence of construction that should be mitigated by limiting the timing of construction to daylight hours (8am-5pm) in the vicinity of sensitive receptors. Further to minimize noise impacts near sensitive receptors (particularly schools), operation of excavator and other heavy machineries will be carried out mostly during off-hours (7 am to 9 am and 3.30 pm to 7 pm) and on holidays (Saturday and Sundays). Baseline noise will be established for all sensitive areas prior to construction and follow up noise monitoring will be carried out during the construction. 

Although the measures noise levels over the project duration is well within standards; implementation of suitable mitigation measures will reduce the construction noise to acceptable limits. Mitigation measures should include:

· Installations of noise barriers; 
· Construction machinery should be located away from settlements; 
· Careful planning of machinery operation and the scheduling of such operations; 
· Controlled blasting should only be carried out with prior approval from the Engineer in charge; 
· Contractors should be required to fit noise shields on construction machinery and to provide earplugs to the operators of heavy machines; and
· Only controlled blasting should be conducted. 

Trees will be planted along the roads to act as natural barrier to noise. Further, physical noise barriers have been provided in the subproject design at sensitive locations. These physical noise barriers can be constructed from earth, concrete, masonry, wood, metal, and other materials. To effectively reduce sound transmission through the barrier, the material chosen must be rigid and sufficiently dense (at least 20 Kilograms/square meter). To effectively reduce the noise 'coming around its ends, a barrier should be at least eight times as long as the distance from the home or receiver to the barrier. 

g. Topography and Appearance 

Construction activities of the project road will bring permanent changes in the local-level topography and appearance of the project sites. There will be loss in aesthetic beauty of the project areas mainly due to the earthwork. Table 30 elaborates potential effects on the topography and appearance and appropriate mitigation measures. 

[bookmark: _Toc60320775]Table 30 Potential Effects on Topography by the Proposed Road Sections Upgrading
	
S.No.
	Construction Activity
	Potential Effect on topography and appearance
	Mitigation

	1
	Clearing of vegetation for widening of the road
	Scarring of landscape from cutting and potential erosion (short term and long term) may be caused. There may be minor permanent changes in the landscape
	Cut material should be used to widen the road or disposed off at proper disposal sites. Cut slopes should be re - vegetated immediately after widening activities.

	2
	Stone quarrying
	Scarring of landscape and potential landslides (rock slides / falls). There may be permanent changes in the landscape.
	Stone quarrying should only be undertaken in legally approved areas. Controlled and environmental friendly quarrying should be carried out to minimise landslides and erosion.

	3
	Earthwork from borrow areas
	Scarring of landscape due to unearthing activities. Minor but permanent changes in landscape
	Borrow areas should be in legally approved locations. As soon as construction activities are complete, they should be re - vegetated and brought back as far as possible to their previous appearance. 

	4
	Waste disposal
	Disposal of cut soils and debris at improper locations which will make the area look untidy and unattractive.
	Cut off material should be used to widen the road or disposed of at proper disposal sites

	5
	Establishment of labour camps
	Disposal of waste and litter at improper locations and deforestation for fire-wood will make the area look dirty and unattractive.
	Provision and allocation of proper waste disposal bins and sites are required. A supply of cooking gas should be provided by the contractor to eliminate the use of fire wood.


[bookmark: _Toc457500327]
[bookmark: _Toc19021434]Biological Environment / Ecological Resources

a. Wildlife 

The proposed road alignment is not located inside or within a 10 kilometre distance from a legally protected or key biodiversity area which was identified as the corridor of impact. 

The impacts of road building to wildlife includes direct and indirect mortality; destroying, degrading, and fragmenting habitat; serves as barriers to movement; and spurs domino effect brought by a change in land-use. Small animals that often disperse, large animals like ungulates and carnivores are at risk to road kills during project operation. Since improvement will be carried out on existing roads wildlife habitat fragmentation is not expected. However construction work in forest areas may cause temporary disruption of wildlife movements in the project areas. 

To avoid impacts to wildlife the following measures will be implemented: 

· Bridge design including approaches will take into account wildlife movements along riparian corridors.
· Where smaller animals are known to disperse, road design will consider the construction of faunal culvert or pipe crossing. 
· Where endangered and critically endangered bird species are known take territories along the road, strict noise control will be implemented particularly during construction period to avoid disturbance. 
· Information and cautionary roadside signages will be installed to warn drivers of impending sensitive areas.

b. Vegetation 

Part of the subproject roads does not pass through the forest area. The density of vegetation in forest is 0.2 to 0.3. Removal of the existing vegetative cover and the uprooting of trees is an unfortunate activity, which will reduce the ecological balance in the areas. This will also enhance soil erosion. Scrub forests and vegetation will also be removed for improvement of subproject road sections. The loss of vegetative cover will mostly be permanent and only some might be revived through mitigation efforts. Another impact from road construction activities and deriving from the quarrying, preparation and transfer of stone chips and other earthwork; is the accumulation of dust on the surrounding vegetation. This leads to deterioration of the vegetative health, which in turn will affect the ecology as well as the aesthetic beauty of the area. Induced impacts may result from the following: 

· Increased forest harvesting for fire-wood, construction timber, forage, medicinal plants and other products; 
· Increased earth and rock extraction; 
· Construction crew demands for wood as a fuel and for building materials; 
· Construction crew demands for food and recreational hunting and fishing; 

To minimise negative impacts on the vegetative cover the contract documents should specify that: 

· All wood building material for workers' housing should be brought from outside the project area; 
· Workers should be supplied with non-wood fuels such as kerosene or liquefied petroleum gas for the duration of the contract; 
· All contract equipment and plants should be cleaned to the satisfaction of the project engineer in charge prior to their relocation to project sites; 
· During site clearance, care should be taken to ensure that the minimum area of . Vegetation area is affected; and 
· Water sprinkling of trucks used as construction vehicles should be properly and regularly undertaken, so that dust deposition problem on vegetation is minimized. 

c. [bookmark: _Toc457500328][bookmark: _Toc19020850][bookmark: _Toc19021046][bookmark: _Toc19021435]Human Use Values

Field reconnaissance surveys of the subproject roads were conducted to assess the environmental and social conditions. It was noted that since the proposed improvements will be carried out within available road width, relocation of structures will not be required. The widening options have been devised to avoid impacts of structures. 

At certain locations on the roads, particularly at bridge /culvert sites, traffic will be temporarily diverted from the existing carriageway while construction is in progress and temporary traffic diversions will be managed within the ROW. In other instances, traffic may have to be diverted across adjacent private land, in which case compensation will be paid for any loss of crops or the replacement of damaged structures. In other situations, most frequently not at bridge sites, for example when bitumen surfacing is in progress, it may be required to close the road temporarily. In these circumstances, adequate radio and press releases should be made beforehand and a date/time given for the re-opening. 

Most construction will be undertaken during the dry season when few crops are planted. Losses should be minimized during construction. 

d. [bookmark: _Toc457500329][bookmark: _Toc19020851][bookmark: _Toc19021047][bookmark: _Toc19021436]Sensitive Location Such as School, College and Hospital along the Project Road

The sensitive location such as school, college and hospital along subproject road within 100 meter from the edge of the existing road has been identified as given Table. 

These sensitive structures are kept unaffected by the proposed improvement proposals. Short term impacts during the construction stage are expected. Measures such as timely scheduling of construction activities in these areas, provision of sign boards, appropriate noise barriers such as planting trees and I or raised boundary walls are adopted to minimize impacts. 

e. [bookmark: _Toc457500330][bookmark: _Toc19020852][bookmark: _Toc19021048][bookmark: _Toc19021437]Health, Safety and Hygiene for Construction Workers

Construction of the subproject road sections will result in the generation of waste. In isolated places, the amount of waste generated may be greater than normal because of substandard subsoil materials, which will need to the replaced. 

The Contractor will be required to control the construction sites, keep it clean and provide facilities such as dust bins and collectors for the temporary storage of all waste. This waste should be adequately stored to avoid pollution of water supplies and water sources and to avoid dust formation. 

The Contractor will be responsible for the safe removal and / or storage of all waste in order to prevent environmental pollution of any type that may be harmful to people or animals. 

All necessary safeguards should be taken to ensure the safety, welfare and good health of all persons entitled to be on the sites and to ensure that works are carried out in a safe and efficient manner. All personnel working at vulnerable site locations will wear safety helmets and strong footwear, it should be ensured that all workmen and staff employed on site use proper safety equipment-for example, eye protectors, ear plugs, safety helmets, the designated safety equipment when working over water -and that proper rescue equipment is available. Fire extinguishers and first-aid equipment will be kept at all sites. 

The construction camps are anticipated to house up to 200 people for about two years. With this concentration of people, the potential for the transmission of diseases and illnesses will increase. The main health and safety risks during construction will arise from: 

· Inadequate sanitation facilities in worker camps; 
· Introduction of sexually transmitted, and other diseases, by immigrant workers; and 
· Outbreaks of malaria, typhoid, cholera etc. Amongst the labour force. 
· The following actions will be undertaken at construction camps and stipulated in construction contracts: 
· Submit and obtain approval for a health and safety plan prior to the commencement of work; 
· Provision of adequate health care facilities; and 
· Workers will be required to undergo pre-employment medical screening and treatment (if required) and periodic health checks thereafter. 

The subprojects will support a public health education programme for workers and villagers covering road safety, malaria, hygiene, and sexually transmitted diseases. The district health departments will also be invited to participate in monitoring and educating communities and workers affected by the project. 

[bookmark: _Toc19021438]Social Environment / Material Resources

a. [bookmark: _Toc457500331][bookmark: _Toc19020853][bookmark: _Toc19021050][bookmark: _Toc19021439]	Nuisance to Nearby Properties

Nuisance to nearby properties is likely to result from: 

· Noise and vibration from mechanical devices and construction plant; 
· Dust during quarrying, construction and the trafficking of new surfaces prior to sealing ; 
· Gaseous emissions from heavy equipment; and 
· Fumes from asphalt boiling sites. 

Much of the subproject road sections are existing roads in plain terrains and presently air/dust pollution is not a major issue. Nonetheless, there will be regular watering of the road surfaces or the application of emulsion coats near villages, where dust is a nuisance. Noise generating equipment such as power generators and concrete mixers will be kept away from populated/commercial areas. Provisions will be incorporated into the contractor's contract to require the use of dust suppression measures. 

[bookmark: _Toc457500332][bookmark: _Toc19020854][bookmark: _Toc19021051][bookmark: _Toc19021440]b. 	Interference with Utilities and Traffic

On the subproject roads, utilities interfere with the ROW at few locations that will have to be shifted / removed prior to construction. This should not be a major problem. 

Traffic may experience minor delays when diverted around active construction areas, but will be more severely hampered at the locations where temporary road closures are necessary. Such hazard points will have proper signs indicating the nature of the problem envisaged. 

Contractor will ensure that information on the timing of construction works and. notifications of road closure (if any) is provided via the local media (radio, TV, Newspaper etc.) or through the local community heads. 

c. [bookmark: _Toc457500333][bookmark: _Toc19020855][bookmark: _Toc19021052][bookmark: _Toc19021441]	Community Impacts

Construction camps may put stress on local resources and the infrastructure in nearby communities resulting to people raising grievances. This sometimes leads to aggression between residents and migrant workers. To prevent such problems, the contractor should provide the construction camps with facilities such as health care clinics, places of worship, and occasional entertainment. The use of local labourers during the construction will be promoted to minimise these problems. 

d. [bookmark: _Toc457500334][bookmark: _Toc19020856][bookmark: _Toc19021053][bookmark: _Toc19021442]Quality of Life

The impact of the improvements of subproject roads on the socio-economic environment will be significantly beneficial. Improved access and reduced travel time and cost will be major stimuli to economic growth, particularly in rural areas. Better access of agricultural goods to market will be important and a major contributor to poverty reduction. 

Increased labour mobility will occur. This has both positive and negative impacts. Increased access is a two-way phenomenon, and .the corollary to increased access to the project areas is increased access for the residents of these areas to more urban life-styles. Outmigration may result. There is also the likelihood of the relocation of homes and businesses to new road-side locations. 

During construction, benefits to local people can be maximised if the contractor recruits construction workers locally regardless of gender. Where possible, he/she should also not discriminate in the employment of women. 

e. [bookmark: _Toc457500335][bookmark: _Toc19020857][bookmark: _Toc19021054][bookmark: _Toc19021443]Construction Materials

Adequate earth material is available from barren land in the vicinity. Estimated quantity for each road section is about Aggregates will be mostly sourced from licensed quarries available locally. Sand will be taken from river beds after prior permission from competent authority. 

Construction water requirement will be met through local rivers and other local streams. Domestic water requirement for workers will also be met mainly through local streams. If needed, groundwater may also be abstracted. 

Road maintenance, repair and new construction will continue to cause large demands for construction materials. There is a clear need for a better materials supply policy in each district to minimise environmental impacts of small-scale, poorly managed operations and improve the quality and reliability of supply. In some districts, it may be appropriate to develop centralised quarries, if an operator can be attracted. In any case, pre-designation of sources would give contractors a level playing field for bidding and minimise incentives for environmentally damaging cost cutting. 

The engineering team as part of material survey has identified and recommended sources of the construction materials. Details are these sources are provided in Main Volume 1 (Material survey chapter) of Detailed Project Report. As a prior requirement of subproject, every new quarry and borrow area should also be subjected to a site specific environmental investigation work according to an approved plan; and should be left in a safe condition ' or restored to a productive land use. Subject to these conditions, obtaining construction materials for subprojects will not cause unacceptable impacts.
 
f. [bookmark: _Toc19020858][bookmark: _Toc19021055][bookmark: _Toc19021444]	Mitigation for Quarries and Borrow Areas

Quarry and borrow pits may be filled with. Rejected construction waste and afterwards should be given a vegetative cover. If this is not possible, then the excavated slopes will be filled in such a way that they resemble an original ground surface. 
· Aggregates will be first sourced from licensed quarry sites (which are in operation) that comply with environmental and other applicable regulations; 
· Occupational safety procedures/practices for the work force will be adhered to in all quarries; 
· Quarry and crushing units will be provided with adequate dust suppression measures; and 
· Regular monitoring of the quarries by concerned authorities to ensure compliance with environmental management and monitoring measures. 
· Prior approval will be obtained from concerned authorities and all local environmental regulations be complied with; 
· Within all identified borrow areas, the actual extent of area to be excavated will be demarcated with signs and access to the operational area controlled; 
· Borrow pit plant and machinery will conform to CPCB noise emission regulations; 
· Protective gear will be provided to the work force exposed to noise levels beyond threshold limits and there should be proper rotation of such personnel; and 
· All operation areas will be water sprinkled to control dust levels to national ambient air quality standards. 

The subprojects will require large amounts of bitumen or bitumen emulsion usually stored in drums. These empty bitumen drums are generally recycled as steel sheeting, or used in road construction as parapets or for river bank stabilization. When supplied and used in this manner, bitumen is not regarded as a significant environmental hazard. 

The subprojects will require the import, transport and use of fuel and oils. Minor diesel spills are common in region, especially around fuel stations. To mitigate these impacts following measures will be applied. 

· Secondary containment around fuel tanks and at fuelling stations will be built; 
· Oil and fuel spills, and other runoff from contaminated areas will be controlled; and 
· Equipment and fuel depots will be placed in safe zones away from drinking water sources and along river banks. 

The subprojects provides an opportunity to assist the PIU and contractors in improving fuel handling practices so as to minimize future fuel spillage. 

[bookmark: _Toc19021445]Environmental Impacts during Operation Phase

1. [bookmark: _Toc457410202][bookmark: _Toc457500337][bookmark: _Toc19020859][bookmark: _Toc19021057][bookmark: _Toc19021446]Noise Vibration, Air Pollution, Runoff, Spoils of Hazardous Materials

The current low traffic flows along the subproject roads is expected to increase because of improved economic activities associated with better access. The larger numbers of vehicles will be an additional source of noise and gaseous emissions. 

An incremental increase of about 3 to 5 dB (A) noise level is expected due to increased traffic over the designed life of the project i.e. 20 years. Most of these increase in noise level will be attenuated by natural means i.e. distance form source, obstacles from nearby and surrounding building and structures, difference in levels of vehicle and receptor as well as installation of recommended mitigation measures such as installation of noise barriers at sensitive location, planning of trees etc. Repairs to culverts and new drainage work will eliminate reduce the soil erosion problems presently caused by poor cross drainage. Also, the situation will remain good because these roads pass through area that are largely vegetated and plants have the capacity to absorb gaseous as well as noise pollutants. Bioengineering techniques may also help to absorb pollution. 

Since the subproject roads are mostly passing through plain terrain and work will not include blasting of rocks ( which is mainly requires in hilly terrains ) therefore possibilities of Acid Rock Drainage (ARD) causes mainly due to leaching of sulphur containing materials from rock that become exposed to atmospheric oxygen by blasting work.

2. [bookmark: _Toc457410203][bookmark: _Toc457500338][bookmark: _Toc19020860][bookmark: _Toc19021058][bookmark: _Toc19021447]Land Use and Settlements

The likely impacts on land use and settlement patterns are limited. Improved access will lead to increased migration, but this will occur gradually and over a prolonged period. There will be time for new residential areas to be established. There will be a need to control ribbon development. 

3. [bookmark: _Toc457410204][bookmark: _Toc457500339][bookmark: _Toc19020861][bookmark: _Toc19021059][bookmark: _Toc19021448]Social Impacts

Specific benefits to local people will include: 

· Easier communication; 
· Easier access to markets (both internally and regionally) with savings in travel times and costs; 
· Enhanced market efficiency through better distribution and accelerated deliveries etc.; 
· Improved access to health, education and other social services; 
· Employment generation; 
· Improved technical skills; and 
· Enhanced economic activity. 

Likely adverse social impacts will include: 

· Increased chances of exposure to communicable diseases, particularly during construction; 
· Influxes of new settlers leading to increased pressure on natural resources causing hardship to local communities relying on local/forest resources; and 
· Rural-to-urban migration causing labour shortages in the depleted rural areas and other negative impacts in the urban areas.

[bookmark: _Toc19021449]Cumulative and Induced Environmental Impacts

According to the NDB Environment Sourcebook" Cumulative Impacts is described as: "The combination of multiple impacts from existing projects, the proposed subprojects, 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 unintended but predictable developments caused by a project, which may occur at later or at 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 areas. The improved roads 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 areas, districts 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 subproject areas of five districts in Andhra Pradesh. 

For addressing the impacts of air pollution and noise, regular maintenance of the road surface, maintenance and monitoring of newly planted trees and installation of noise barriers where necessary have been included in the EMP for implementation during operation stage. For addressing safety related impacts, regular maintenance of the road furniture include safety related furniture, enforcing rules against encroachment of structures and sensitive structures (schools, temples etc.) inside the ROW and implementation of the emergency response system has been included in the EMP for implementation during operation stage.

Information on future development projects along the project roads was not available. Hence, it is difficult to assess cumulative impacts from other projects which may get implemented in the project areas. 

[bookmark: _Toc19021450]Potential Environmental Enhancement Protection Measures

lEE Report presents good environmental management practices and guide documents in the following aspects of road construction: 

· Tree Plantation and Management -Annexure 
· Borrow Area Management -Annexure 
· Emergency Management System -Annexure 
· Debris Disposal Management - Annexure 


[bookmark: _Toc19020862][bookmark: _Toc19021451]CLIMATE CHANGE IMPACTS AND RISKS

1. [bookmark: _Toc19021452]Climate Change Mitigation

The Transport Emissions Evaluation Model for Projects (TEEMP) developed by Clean Air Asia was utilized to assess the CO, gross emissions with and without the project improvements. The main improvement from the project that was considered for the model are better surface roughness with initially 2m/km which may deteoriate over a period but not less than 3.5 m/k m and widening of roads from single lane (3.5m) to intermediate lane (5.5m) and two lane (7.0m). These were translated into impacts on traffic speed and hence fuel consumption. The model also allows for the inclusion of impacts related to traffic congestion with and without project through provisions for inserting data on the traffic numbers, lane width, number of lanes and volume/capacity saturation limit. 

Information that was fed into the model for projecting the CO, emissions were: 

i. The project will rehabilitate and widen approximately 156.983 km of the major district roads, other district road and state highway in the State of Andhra Pradesh.
ii. The road configuration will change from single lane to intermediate lane and two lanes with carriageway width of 5.5 m to 7.0 m. 
iii. Existing road roughness is mostly 6.0 m/km and will be improved to 2.0 m/km, which may further reach up to 3.5 m/km during 7 years of road operations and hence will be resurfaced after every 7 years. 
iv. Construction will take place over a period of 24 months in 2019-20 and road operations will begin in the end 2020. The design life of the road is 15 years. 
v. Other improvements include the repair or reconstruction of damaged culverts, introduction of lined longitudinal and cross drains for the road and removal of irregularities on the existing vertical profile and road safety appurtenances. 

Traffic forecasts were taken from the detailed project reports prepared for these road sections. Maximum PCU for 1.0 lanes and 1.5 lanes were considered as 7,000 and 12,000 respectively in consistent to IRC guidelines. The volume/capacity saturation limit was taken at 2.0 for optimum travel speed and fuel consumption. Emission factors were mostly taken from the CBCP/MOEF (2007) Draft Report on Emission Factor Development for Indian Vehicles, the Automotive Research Association of India, and C. Reynolds et.al (2011) Climate and Health Relevant Emissions from in-use Indian for three-wheelers rickshaw as shown in table given below. 

[bookmark: _Toc60320776]Table 31 C02 Emission Factors
	Vehicle Type
	Gas/Petrol
	Diesel

	2-Wheel
	2.28 kg/l
	

	3-Wheel
	
	2.63 kg/l

	Cars/bus/bus
	2.59 kg/l
	2.68 kg/l

	LCV
	
	3.21 kg/l

	Bus
	
	3.61

	HCV
	
	3.50



It was assumed that the 2-wheelers and 3-wheelers have average trip distance of 1/4thof the total road length in each section, whereas all other vehicles do use the entire length as average trip distance. Furthermore, 2-wheelers and 3-wheelers constitute 100% and 90%, respectively of the total local traffic.

It has also been assumed that over the time, the fleet composition will change and the assumptions taken for the same are shown in Table below.


[bookmark: _Toc60320777]Table 32 Emission Standards of Fleet (%)
	Vehicle Type
	Current Scenario
	Year 2037

	
	Pre-Euro I
	Euro I
	Euro II
	Euro III
	Euro I
	Euro II
	Euro III

	2-Wheel
	
	50%
	50%
	
	30%
	70%
	_

	3-Wheel
	80%
	20%
	
	
	40%
	60%
	

	Cars/ Jeeps
	
	40%
	40%
	20%
	
	40%
	60%

	LCV/Bus/HCV
	
	70%
	20%
	10%
	10%
	40%
	50%


Source: Worldwide Emission Standards and Related Regulations

Emissions from road construction were estimated by using the emission factor for rural roads, by using 'Impact of Sri Lankan Rural Roads on Greenhouse Gas Emissions & Mitigation and Climate Change A Case Study 2 (http://www.rshanthini.com/tmp/CP551 SD/RuraIRoadandGHG.pdf) which is equivalent to 11,000 kg C02lkm of road construction.

Estimated carbon emissions: The proposed road upgrading resulting to surface roughness and road capacity improvements have implications in C02 emissions. Improved roughness results to higher speed and lesser emissions while increase road users increases emissions. These factors are further affected by traffic congestion once the volume/capacity saturation limit. 

C02 emissions will also result from the processing and manufacturing of raw materials needed to upgrade the project road and in the case of project, to upgrade and strengthen the road length of approximately 156.983 km, total C02 emissions will be of the order of 30 tons as shown in Table below. 

The design life of roads is 15 years. Total CO2 emission at business-as-usual scenario was estimated at 17922.51 tons/year and without-and with-induced traffic are 18156.15 tons/year and 19899.08 tons/year, respectively. These values are below the 100,000 tons per year threshold set in the NDB ESPF 2016. Therefore it is not necessary to implement options to reduce or offset C02 emissions under the project.

The project's section-wise C02 emission intensity indicators are provided in Table 33 whereas combines C02 emission intensity indicators are presented in Table given below. Overall Project's C02 emission intensity indicators are provided below in Table.

[bookmark: _Toc60320778]Table 33 Project CO2 Emissions Intensity indicators
	Details
	CO2

	
	Business-As- Usual
	Project (without Induced Traffic)
	Project (with Induced Traffic)

	tons/km
	8110.64
	8183.68
	9184.72

	tons/year
	14318.72
	15551.4
	16206.92

	tons/km/year
	400.52
	404.2
	404.24

	g/pkm
	404.04
	408.16
	406.54

	g/tkm
	224.76
	226.76
	225.56


Source: Worldwide Emission Standards and Related Regulations

The above tables clearly indicate that the Business As Usual scenario will have higher C02 emissions due to the higher roughness and lower capacity. However, with project scenario will be having significantly lower C02 emissions due to the improvement in road roughness as well as capacity enhancement. The Business As Usual scenario indicates that without increase in traffic and with changes in fleet composition at the later stages of the project, there will be some reduction from the current levels. Furthermore, with project scenarios (with induced traffic), there will be increase in the C02 emission levels over the time due to the increase in the traffic volume, however, the emissions will be controlled by maintaining the road roughness below 2.0 m/km during the entire project life as well as enhanced capacity of the road (from 1.0 lanes to 1.5 lanes). This will result in annual C02 emissions of the entire road below threshold limit of 100,000 tons/year.
1. [bookmark: _Toc457410209][bookmark: _Toc457500344][bookmark: _Toc19020863][bookmark: _Toc19021064][bookmark: _Toc19021453]Climate Risks and Adaptation needs

Sector specific climate risks screening has been done for overall transport sector of Andhra Pradesh to analyses 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, Increased temperature and precipitation will have following impacts: 

High Precipitation Impacting Roads/ Bridge/ Embankment: Heavy rains can cause disruption of the road networks, decreased accessibility, erosion of roads and embankments, surface water drainage problems, slope failures, landslides, among others. Increased river flow resulting from precipitation and storminess may result in damages to bridges, pavements, and other road structures. Bridge I culvert capacities are reduced or exceeded, causing upstream flooding to occur. 

High Temperature Impacting Road Stability: Extreme heat, combined with traffic loading, speed and density can soften asphalt roads, leading to increased wear and tear. It is likely that there would be concerns regarding pavement integrity such as softening, traffic related rutting, embrittlement, migration of liquid asphalt. Additionally, thermal expansion) bridge expansion joints and paved surfaces may be experienced. 

Low to high risks identified for the project roads were earthquake, Drought, fire, cyclone and flooding. This was further corroborated by consultations at various levels to find out information on history of flooding, forest fire, cyclone and any other climatic risk in the project area. 

Earthquake: All the subprojects are in earthquake zone II which is least to moderate risk zone. Relevant IS codes have been adopted in designing the structures to sustain the magnitude of earthquake corresponding to Seismic zone II. 

Forest Fire: As per disaster management plan of Andhra Pradesh none of the project district is prone to forest fire risk presently. However rising temperatures and reduced top soil moisture due to increased evapo-transpiration, the forest fire risk will escalate in the future. 

Drought: All the project districts of the state are affected by drought. Soil moisture loss through evapo-transpiration is projected to increase as a result of projected increase in annual mean temperature (3.4oCelsius by year 2080s). Increased drought frequency may lead to increased susceptibility to consolidation of the substructure with (unequal) settlement, more generation of smog, and unavailability of water for compaction work. 

Flood: The study area being predominantly plain to rolling does not have flood problem. However, flash floods occurred in some districts including some parts of project districts. However, entire new monsoon region is likely to witness more extreme rainfall events in future due to global warming impact. All structure have been designed for 50 yr return period with anticipated risk of rarer flood generally of next higher frequency i.e. 100 yr return period flood on the designed structures. 


[bookmark: _Toc19020864][bookmark: _Toc19021454]
CONSULTATION, PARTICIPATION AND INFORMATION DISCLOSURE

In accordance with NDB's Environment and Social Policy framework (ESPF) 2009 meaningful consultations were held early and throughout the subproject development stages to allow the incorporation of relevant views of the stakeholders in the final project design, mitigation measures, implementation issues, and enhance the distribution of benefits. All the five principles of information dissemination, information solicitation, integration, co-ordination, and engagement into dialogue were incorporated in the consultation process. The analysis of environmental impacts likely from the subprojects was strengthened and modified based on opinions of all those consulted, especially in the micro level by setting up dialogues with the village people from whom information on site facts and prevailing conditions were collected. The requirement of public consultation during the implementation of the subproject has been proposed as part of the mitigation plan. 

1. [bookmark: _Toc19021455]Objectives of the Consultations

Stakeholder's consultations were held with intent to understand their concerns, apprehensions, overall opinion and solicit recommendations to improve subproject design and implementation. Informal meetings, interviews were organized covering the entire subprojects design stage. Consultations provide affected people a platform to ensure incorporation of their concerns in the decision making process and foster co-operation among officers of APRBRP, the community and the stakeholders to achieve a cordial working relationship for ' smooth implementation of the subprojects. It inculcates the sense of belongingness in the public about the subprojects.

The discussions were designed to receive maximum inputs from the participants regarding their acceptability and environmental concerns arising out of the subprojects. They were given the brief outline of the subprojects to which their opinions was required particularly in identifying and mitigating any potential adverse impact. 

[bookmark: _Toc19021456]Methodology for Consultations

Consultation with the stakeholders, beneficiaries, and community leaders were carried out using standard structured questionnaires as well as unstructured questionnaires. Questionnaire survey discussions were designed to obtain background information and details of general environmental issues that concern people in the project areas. In addition, environmental issues were discussed with relevant organizations, government officials, beneficiaries, community leaders and experts. Besides, personal discussions with officials, on site discussion with affected stakeholders, and reconnaissance visits have also been made to the project areas. Public consultation has been carried out at several locations in each subproject road sections during initial surveys. In total over 13 consultation session were organized involving 'over 203 participants. It includes 88 female and 115 male participants. Table below show the details of the public consultations carried out along various road sections.  
[bookmark: _Toc60320779]Table 34 Subproject wise details of the Public consultation
	[bookmark: _Toc457410213][bookmark: _Toc457500348] 
	Name of Roads
	No of Participants

	Road 1
	Velugodu Midthur Gargeyapuram Road
	18

	Road 2
	Kodumuru-Veldurthi Road
	20

	Road 3
	Ramallakota Betamcharla Road
	12

	Road 4
	Ongole to Nadyal Road meet Mahanandi
	15

	Road 5
	Nandikotkur-Pagidyal Road
	17

	Road 6
	Atmakur to Sivauram
	14

	Road 7
	Mudigedu-Guladurthi Road
	13

	Road 8
	Siivella Rudravaram Rudravaram
	12

	Road 9
	Nandyal to meet NN Road via Pulimaddi Road
	11

	Road 10
	Sirivellametta -Gospadu Road
	19

	Road 11
	A.G. Road to Peddakudubur Road
	22

	Road 12
	Dhanapuram Holagunda Road
	18

	Road 13
	Yemmiganur-Mallapalli-Kosigi Road
	12

	
	Total
	203


1. [bookmark: _Toc19020865][bookmark: _Toc19021068][bookmark: _Toc19021457]Project Stakeholders

 All types of stakeholders were identified to ensure as wide coverage as possible. 

· Residents, shopkeepers and business people who live and work along the road specially the project affected persons 
· All type of road users/commuters 
· Executing Agency, Construction Supervision Consultant and Implementing NGOs 
· Other government institutions whose remit includes areas or issues affected by the subproject (state environment and forest department. Pollution Control Board (PCB), Irrigation Department, Public Health Engineering (PHED) Department. 
· The beneficiary community in general. 

2. [bookmark: _Toc457410214][bookmark: _Toc457500349][bookmark: _Toc19020866][bookmark: _Toc19021069][bookmark: _Toc19021458]Consultation with Government Departments

Various officials consulted during lEE preparation included PWD and APRBRP Officials, State pollution control board for air, noise and water quality information, IMD for the climatic data, statistical officer for population and demographic profile, panchyat department for village level information, Survey of India for the top sheet requirement, revenue department for the land record information, PHQ officers for hand pump relocation and quality assessment, APSEB offices for electric pole shifting etc. 

These departments helped to provide various project related data and information which helped preparation of reports and data analysis. 

3. [bookmark: _Toc457410215][bookmark: _Toc457500350][bookmark: _Toc19020867][bookmark: _Toc19021070][bookmark: _Toc19021459]Consultation with Local People and Beneficiaries

The informal consultation generally started with explaining the subprojects, followed by an explanation to potential impacts. Participant's views were gathered with regard to all aspects of the environment which may have direct or indirect impact on local people. Key Issues discussed are: 

Awareness and extent of the project and development components; 

· Benefits of the project for the economic and social upliftment of community; 
· Labour availability in the project area or requirement of outside labour involvement; 
· Local disturbances due to project construction work; 
· Necessity of tree felling etc. at project sites; 
· Impact on water bodies, water logging and drainage problem if any; 
· Environment and health aspects; 
· Flora and fauna of the project areas, and 
· Socio-economic standing of the local people. 

The subprojects have immense acceptability among the local people. They perceive that in addition to providing all weather connectivity, the subproject roads will bring positive socioeconomic changes in the areas. Local people mainly discussed on the issues related to flooding, rehabilitation, resettlement, and road safety issues. The list of participant’s views and outcome of the consultations has been summarized in Table.

The Details of Participants and Public Consultation photographs are attached in Annexure. In addition information on the GRM procedures and formats in local language I.e. Hindi was shared with the local people as provided in Annexure.


[bookmark: _Toc60320780]Table 35 Summary of Issues Discussed during Consultation and Measures Taken to address these Issues
	Date & Location
	Issues Discussed
	Measures to be Taken
	Participant

	At 13 villages of the  sub project road during field survey
	People are facing acute problem related to poor condition of the road
	proposed widening and strengthening of the road will provide better level of services in term of improved riding quality and smooth traffic flow
	Total participants 203 (88 female and 115 male).

	
	Where the road passing through the settlements there should be provisional of speed breakers
	There will be considerable reduction in the number of accident and level of pollution
	Participants included local villages, affected people,  school teachers, farmers, shop owners women groups etc.

	
	Suggestion viz.(i) design shall take into hydrological aspects into consideration (ii) minimum loss of structures and provision of job land losers
	Accessibility to social health and educational infrastructure will increase through all- weather road.
	

	
	Local people informed that present road in some sections of this area submerges during normal rainfall also. Adequate measures shall be taken to avoid water logging during normal rainfall.
	Generation of employment during construction phase of the road.
	

	
	They suggested that existing alignment shall also be improved and maintained properly
	The discussion generate considerable awareness of the project
	

	
	Suggestion viz. , Minima; loss of structures, Adequate rehabilitation and resettlement measures
	As the proposed road shall be widened one, it shall provide an efficient public transportation system besides ensuring reduction in congestion level
	

	
	Stress was put by the community on adequate safety provision to be made along the road.
	The non-title holders shall also be compensated as per NDB guidelines.
	

	
	
	Drainage system is mention in built-up area and earthen drainage for rural area.
	

	
	
	Road Safety features like traffic signs, Overhead sign Board, Road illumination, Delineators, pavement marking, pedestrian path and rumble strips has been included in the design.
	



Most of the people interviewed were well aware of the environmental conditions in and around their villages: A major percentage was ignorant about any deterioration in the air and noise quality due to expansion of existing highway. However, their major concern was related to the drain blockage and stagnant water at dig holes. The villagers are quite enthusiastic about the proposed project as it will give fillip to rural economy and present them many employment opportunities during construction of project road. Overall positive approach towards the project is observed. 

4. [bookmark: _Toc457410216][bookmark: _Toc457500351][bookmark: _Toc19020868][bookmark: _Toc19021071][bookmark: _Toc19021460]Results of Consultation with Local People

Most of the people interviewed strongly support the subproject work. The people living in the entire project area expect the different project elements to facilitate transport, employment, tourism, boost economic development and thereby provide direct, or indirect, benefits to them. In order to access the existing environment and likely impacts on surrounding population, an interview survey was carried out. A priority of the population was interviewed through a designed questionnaire. Precaution has been exercised during the survey to ensure that the priority interviewed is truly representative of the affected groups and the questions are worded so as not to generate a bias response. 

It is observed from the interview survey that there is increased environmental awareness among the people. It can also be seen from Table 36 that about 90 percent of the persons are in the opinion that an environmental condition of the area is good. About 87 percent of the people are agreed that the quality of air, in the area is good; whereas, only about 5 to 10 percent responded feel that the environmental quality is being deteriorated. Poor road condition and vehicular emissions are the major sources they feel responsible for this. People are unaware about presence of archaeological, historical and cultural sites. There is no major history of natural disasters in the region and local people have mixed response about natural disasters. Overall, the general environmental conditions in the region are good and people have' increased environmental awareness. Table shows the result of public opinion survey carried out in the region. 

[bookmark: _Toc60320781]Table 36 Peoples’ Perception about Environmental Scenario
	Sr. No.
	Question asked about
	No. of people interviewed
	Positive response (%)
	Negative response (%)
	No response (%)

	1
	Water quality of rivers ponds, well & canal
	100
	82
	14
	4

	2
	Noise quality of the area
	
	86
	12
	2

	3
	Air quality of the area
	
	87
	0
	13

	4
	Archaeological sites
	
	0
	95
	5

	5
	Natural disaster
	
	9
	85
	6

	6
	Rare species of  animals and  birds found 
	
	0
	100
	0

	7
	Cultural  sites i.e. market, melas 
	
	90
	2
	8



Overall, most of the people interviewed strongly support the subprojects. The people living in the entire project areas expect the different project elements to facilitate transport, employment, tourism, boost economic development and thereby provide direct, or indirect, benefits to them. Construction camps may, however, put stress on local resources and the infrastructure in nearby' communities. In addition, local people raised construction process related grievances with the workers. This sometimes leads to aggression between residents and migrant workers. To prevent such problems, the contractor should provide the construction camps with facilities such as proper housing, health care clinics, proper drinking water and timely payment. The use of local labourers during the construction will, of course, increase benefits to local peoples and minimise these problems. Wherever possible, such people should be employed.

[bookmark: _Toc19021461]Interaction with Local/National and International NGOs

In order to get independent views on the likely impacts of the subprojects, nongovernment organizations at local as well as regional level were consulted during the lEE process. Aspects such as conservation activities, presence of flora and fauna, likely project impacts and possible mitigation measures were discussed and views and suggestions from these NGO's were incorporated in the EMP. Consultation will continue with these NGO's during project implementation and operation. 

[bookmark: _Toc19021462]Public Disclosure

The subproject EA will be responsible for the disclosure of this lEE in compliance to NDB's Communication Policy 2011 and NDB ESPF 2016. The lEE will be disclosed in the English language in the office of APRBRP. The report will also be made available to interested parties on request from the office of the APRBRP. Since this is Category B subproject, this lEE report will be disclosed to the public through the NDB website. This lEE report will also be made available to all stakeholders as part of the consultation process required under the ESPF 2018.

[bookmark: _Toc19020869][bookmark: _Toc19021463]GRIEVANCE REDRESS MECHANISM

The grievance and outcome related to the implementation of the subprojects, particularly regarding the environmental management plan will be acknowledged, evaluated, and responded to the complainant with corrective action proposed. The outcome shall also form part of the semi-annual environmental monitoring reports that will be submitted to NDB. Complaints may be lodged verbally directly to the contractor or CSC or PIU at the site level. To the extent possible efforts will be made by the contractor, CSC or PIU to address these complaints immediately on site. Only those complaints that cannot be addressed immediately at the site level will be submitted to -the Grievance Redress Committee (GRC). Necessary assistance for completing the complaint form or lodging a written complaint will be made to illiterate complainants by the respective receiver of the complaint. A Grievance GRC will be established at the APRBRP state level and at the PIU level to assure accessibility for Affected Persons. The GRCs are expected to resolve grievances of the eligible persons within a stipulated time. The decision of the GRCs will be binding, unless vacated by the court of law. 

The State level GRC will comprise of the:

· Chief Engineer NDB, APRBRP
· General Manager, APRBRP 
· DGM, APRBRP 
· Manager, Environment APRBRP

The PIU level GRC will comprise of the

· Divisional Manager from APRBRP
· Executive Engineer, local PWD office 
· A representative from local NGOs or a local person of repute and society, elected representative from Zila Parisad/ District Council.
· Two representative from affected people including vulnerable group from a relevant agency which could be from the government, or community 
	
One of the above members in the PIU level GRC will be a woman the GRC will continue to function, for the benefit of the APs, during the entire life of the project including the five year maintenance period. Figure-8 defines the process of the GRM. An information sheet on GRM procedures including a sample form for submitting complaints in the local language is attached in Annexure.








[image: ]
[bookmark: _Toc23602619]Figure 8 Grievance Redress Mechanism

[bookmark: _Toc19020870][bookmark: _Toc19021464]
ENVIRONMENTAL MANAGEMENT PLAN

1. [bookmark: _Toc19021465]Introduction

The Environmental Management Plan (EMP) is the synthesis of all proposed mitigation and monitoring actions. Set to a time-frame with specific responsibility assigned and follow-up actions defined. It contains all the information for the proponent, the contractor and the regulatory agencies to implement the subprojects within a specified time-frame.

This EMP consists of a set of mitigation, monitoring and institutional measures to be taken for the project to avoid, minimize and mitigate adverse environmental impacts and enhance positive impacts. The plan also includes the actions needed for the implementation of these measures. The major components of the Environmental Management Plan are: 

· Mitigation of potentially adverse impacts; 
· Monitoring of EMP implementation during project implementation and operation; and 
· Institutional arrangements to implement the EMP. 

Considering the nature of the work and environmental setup along the selected subprojects, which is identical to all subprojects, a Generic EMP has been developed which is applicable to all sub projects. By including additional clauses (items) in the EMP for such roads. Prior to start of construction work Environmental Experts of the CSC team in coordination with Contractor will update this EMP to make it road specific EMP.

[bookmark: _Toc19021466]Objectives of Environmental Management Plan

The main objectives of this EMP are: 

· To ensure compliance with New Development Bank's applicable safeguard policies, and regulatory requirements of Andhra Pradesh State and the Government of India; 
· To formulate avoidance, mitigation and compensation measures for anticipated adverse environmental impacts during construction and operation, and ensure that environmentally sound, sustainable and good practices are adopted; 
· To stipulate monitoring and institutional requirements for ensuring safeguard compliance; and 
· The subproject roads should be environmentally sustainable. 

This EMP and EMoP are Applicable to the Sub-Project Road: (Package-6) as shown in the below Table Below:




[bookmark: _Toc60320782]Table 37 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

	

	1. Pre-Construction and Design Stage

	1. Alignment

	1.1: Pavement Damage and Inadequate Drainage Provisions in Habitat Areas.
	1. Construction of concrete pavement in habitat areas considering alignment level and drainage.
1. 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.
1. 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 of slab/box culverts, Hume pipes.
	Review of detail design documents and drawings.



	Included in construction cost.
	Design Consultant.
	APRBRP/ NDB/  CSC

	1.2: Loss of Tree and Vegetation.
	1. Restricting tree cutting within construction limit.
1. Avoid tree cutting at ancillary site.
1. Martian compensatory tree plantation of 18470 trees @ 1: 10.
	Design Requirement.
	Throughout the alignment. 
	1847 No. of tree will be cut.
	Observation
	Included in construction cost
	Design Consultant.
	NDB/  (CSC)

	1.3: Protection of Sensitive Receptors.
	1. Careful selection of alignment to the sensitive receptor.
1. Timely schedule ling of construction activity 
1. 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.
	APRBRP / NDB/  CSC

	1.4: Safety along the Proposed Alignment.
	1. Make provisions of crash barriers at accident prone areas as identified in the road safety studies.
1. Provision of rumble strips in habitat areas to regulate speed.
1. Provision of retro-reflective warning sign boards nears school, hospital, and religious places and forests areas.
1. Provision of proper sidewalks/pedestrian zone along the road near habitat areas, school, hospital, religious places and forests.
1. Compliance with norms specified in IRC codes for state highway for curvature and grading.
1. Provision of safety curve at all bridges.
1. The design should attempt to equalize cut and fill.
1. Minimize the cutting in hill areas. Incorporate slope stabilization measures to prevent any land slide situation.
1. 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.
	NDB /  (CSC)

	2. Natural Hazards

	2.1: Protection for Damage from Earthquake.
	1. 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.
	APRBRP/ NDB/  CSC

	2.2: Protection of Road Embankment in Flood Prone Areas.
	1. Raise embankment height above the HFL levels in the flood prone areas.
1. Provision of adequate balancing culverts.
1. 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.
	NDB

	3. Shifting of Utility Structures

	3.1: Disruption of Utility Services to Local Community.
	1. All telephone and electrical poles/ wires and underground cables should be shifted before start of construction.
1. Necessary permission and payments should be made to relevant utility service agencies to allow quick shifting and restoration of utility services.
1. 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.
	NDB /  CSC

	1. Construction Stage

	1. Air Quality

	1.1: Dust Generation due to Construction Activities and Transport, Storage and Handling of Construction Materials.
	1. Transport, loading and unloading of loose and fine materials through covered vehicles.
1. Paved approach roads.
1. Storage areas to be located downwind of the habitation area.
1. 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.
	APRBRP/ NDB /  CSC

	1.2: Emission of Air Pollutants (HC, SO2, NOX, CO etc.) from Vehicles due to Traffic Congestion and use of Equipment and Machinery.
	1. Regular maintenance of machinery and equipment.
1. Batching, asphalt mixing plants and crushers at downwind (1 Km) direction from the nearest settlement.
1. Only crushers licensed by the PCB shall be used.
1. DG sets with stacks of adequate height and use of low sulphur diesel as fuel.
1. Ambient air quality monitoring.
1. 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.
	NDB /  CSC

	2. Noise

	2.1: Noise from Construction Vehicle, Equipment and Machinery.
	1. All equipment to be timely serviced and properly maintained.
1. Bottlenecks to be removed.
1. Construction equipment and machinery to be fitted with silencers and maintained properly.
1. Only IS approved equipment shall be used for construction activities.
1. The regulation near residential, built up and forest area construction shall be restricted to daylight hours.  
1. 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 thereof . 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.
	APRBRP/ NDB /  CSC

	3. Land and Soil

	3.1: Land use Change and Loss of Productive/ Top Soil.
	1. Non-agricultural areas to be used as borrow areas to the extent possible.
1. 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.
	APRBRP/ NDB /  CSC

	3.2: Slope Failure and Soil Erosion due to Construction Activities, Earthwork, and Cut and Fill, Stockpiles etc.
	1. Bio-turfing of embankments to protect slopes.
1. Slope protection by providing frames, dry stone pitching, masonry retaining walls, planting of grass and trees.
1. 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.
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.
	NDB/  CSC

	3.3: Borrow Area Management.
	1. Non-productive, barren lands, upland shall be used for borrowing earth with the necessary permissions/ consents.
1. Depths of borrow pits to be regulated and sides not steeper than 25%.
1. Topsoil to be stockpiled and protected for use at the rehabilitation stage.
1. Transportation of earth materials through covered vehicles.
1. IRC recommended practice for borrow pits (IRC-10: 1961).
1. Borrow areas not to be dug continuously.
1. 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. 
1. 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.
	APRBRP/ NDB /  CSC

	3.4: Quarry Operations.
	1. Aggregates will be sourced from existing licensed quarries.
1. Copies of consent/ approval/ rehabilitation plan for a new quarry or use of existing source will be submitted to Environmental Officer (EO), NDB.
1. 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.
	APRBRP/ NDB /  CSC

	3.5: Compaction of Soil and Impact on Quarry Haul Roads due to Movement of Vehicles and Equipment.
	1. Construction vehicles, machinery, and equipment to be stationed in the designated Right of Way (ROW) to avoid compaction.
1. Approach roads/ haulage roads shall be designed along the barren and hard soil area to reduce the compaction.
1. 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.
1. 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.   
1. 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.
	NDB/  CSC

	3.6: Contamination of Soil due to Leakage/ Spillage of Oil, Bituminous and Non-Bituminous Debris Generated from Demolition and Road Construction.
	1. Construction vehicles and equipment will be maintained and refuelled in such a fashion that oil/ diesel spillage does not contaminate the soil.
1. Fuel storage and refuelling sites to be kept away from drainage channels.
1. Unusable debris shall be dumped in ditches and low lying areas.
1. To avoid soil contamination Oil-Interceptors shall be provided at wash down and refuelling areas.
1. Waste oil and oil soaked cotton/ cloth shall be stored in containers labelled ‘Waste Oil’ and ‘Hazardous’ sold off to MOEF/ SPCB authorized vendors.
1. 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.
1. 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.
	APRBRP/ NDB /  CSC

	4. Water Resources

	4.1: Sourcing of Water during Construction.
	1. Requisite permission shall be obtained for abstraction of groundwater from Central Groundwater Authority (CGA).
1. 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.
	APRBRP/ NDB /  CSC

	4.2: Disposal of Water during Construction.
	1. 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.
	NDB/  CSC

	4.3: Alteration in Surface Water Hydrology due to Embankment.
	1. Existing drainage system to be maintained and further enhanced.
1. Provision shall be made for adequate size and number of cross drainage structures especially in the areas where land is sloping towards road alignment.
1. 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.
	NDB/  CSC

	4.4: Siltation in Water Bodies due to Construction Activities/ Earthwork.
	1. Embankment slopes to be modified suitably to restrict the soil debris entering water bodies.
1. Provision of silt fencing shall be made at water bodies.
1. Silt/ sediment should be collected and stockpiled for possible reuse as surfacing of slopes where they have to be re-vegetated.
1. 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.
	APRBRP/ NDB /  CSC

	4.5: Deterioration in Surface Water Quality due to Leakage from Vehicles and Equipment’s and Waste from Construction Camps.
	1. No vehicles or equipment should be parked or refuelled near water-bodies, so as to avoid contamination from fuel and lubricants.
1. Oil and grease traps and fuelling platforms to be provided at re-fuelling locations.
1. All chemicals and oil shall be stored away from water and concreted platform with catchment pit for spills collection.
1. 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.
1. Construction camp to be sited away from water bodies.
1. Solid wastes shall be collected, strong and taken to the approved, appropriately designed, compliant waste management facility (landfills) only. 
1. Water quality shall be monitored periodically.
1. All equipment’s operators, divers, and ware house personal will be trained in immediate response for spill containment and eventual clean-up. 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, refuelling 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.
	NDB/  CSC

	5. Flora and Fauna

	5.1: Vegetation Loss due to Site Preparation and Construction Activities and Structure Development.
	1. Minimize tree cutting to the extent possible.
1. Roadside total LHS and RHS are 1847 Trees to be removed with prior approval of competent authority.
1. Compensatory plantation at 1: 10 basis and additional plantation as per the IRC: guidelines in consultation with Forest Department (FD).
1. Regular maintenance of all trees planted.
1. Provision of LPG in construction camp as fuel source to avoid tree cutting, wherever possible.
1. 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.
1. 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).
1. Road side Plantation Strategy as per IRC specifications including maturing.
	Forest Conservation Act-1980 and IRC: SP: 21 and IRC: SP: 66.
	Throughout project corridor.
	Right of Way (ROW) width 1847 number of trees for felling.

Compensatory plantation plan 18470 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.
	APRBRP/ NDB /  CSC

	6. Construction Camps

	6.1: Impact Associated with Location.
	1. All camps should maintain minimum distance from following:
1. 500 m from habitation;
1. 500 m from forest areas where possible;
1. 500 m from water bodies where possible;
1. 500 m from through traffic route where possible;
1. 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).
	NDB/  CSC

	6.2: Worker’s Health in Construction Camp.
	1. 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.
1. The contractor will maintain necessary living accommodation and ancillary facilities in functional and hygienic manner as approved by the Executing Agency (EA).
1. Adequate water and sanitary latrines with septic tanks attached to soak pits shall be provided.
1. Preventive medical care to be provided to workers including a First-Aid-Kit (FAK) that must be available in the camp.
1. Waste disposal facilities such as dust bins must be provided in the camps and regular disposal of waste must be carried out.
1. 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.
1. No alcoholic liquor or prohibited drugs will be imported to, sell, give, and barter to the workers of host community.
1. 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.
	APRBRP/ NDB /  CSC

	7. Management of Construction Waste/ Debris

	7.1: Selection of Dumping Sites.
	1. Unproductive/wastelands shall be selected for dumping sites.
1. Away from residential areas and water bodies.
1. Dumping sites have adequate capacity equal to the amount of debris generated.
1. 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.
	APRBRP/ NDB /  CSC

	7.2: Reuse and Disposal of Construction and Dismantled Waste.
	1. 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.
1. 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.
1. Unusable and surplus materials, as determined by the Project Engineer (PE), will be removed and disposed off-site.
1. 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.
	NDB/  CSC

	8. Traffic Management and Safety

	8.1: Management of Existing Traffic and Safety.
	1. Temporary traffic diversion shall be planned by the contractor and approved by the “Engineer”.
1. 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”.
1. The Contractor will ensure that the diversion/ detour is always maintained in running condition, particularly during the monsoon to avoid disruption to traffic flow.
1. On stretches where it is not possible to pass the traffic on the part width of existing carriageway, temporary paved diversions will be constructed.
1. Restriction of construction activity to only one side of the existing road. 
1. 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.
	APRBRP/ NDB /  CSC

	8.2: Pedestrians, Animal Movement.
	1. Temporary access and diversion, with proper drainage facilities.
1. Access to the schools, temples and other public places must be maintained when construction takes place near them.
1. Fencing wherever cattle movement is expected.
1. 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.
	NDB/  CSC

	8.3: Safety of Workers and Accident Risk from Construction Activities.
	1. Contractors to adopt and maintain safe working practices.
1. Usage of fluorescent and retro-flectory signage, in local language at the construction sites.
1. Training to workers on safety procedures and precautions.
1. Mandatory appointment of safety officer.
1. All regulations regarding safe scaffolding, ladders, working platforms, gangway, stairwells, excavations, trenches and safe means of entry and egress shall be complied with.
1. Provision of PPEs to workers.
1. Provision of a readily available first aid unit including an adequate supply of dressing materials.
1. The contractor will not employ any person below the age of 18 years for any work.
1. Use of hazardous material should be minimized and/ or restricted.
1. Emergency plan (to be approved by engineer) shall be prepared to respond to any accidents or emergencies.
1. 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.
	APRBRP/ NDB /  CSC

	8.4: Accident Risk to Local Community.
	1. Restrict access to construction sites to authorized personnel.
1. Physical separation must be provided for movement of vehicular and human traffic.
1. 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.
	NDB   CSC

	9. Site Restoration and Rehabilitation

	9.1: Clean-up Operations, Restoration and Rehabilitation.
	1. Contractor will prepare site restoration plans, which will be approved by the “Engineer”.
1. The clean-up and restoration operations are to be implemented by the contractor prior to demobilization.
1. 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).
1. 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.
	APRBRP/ NDB /  CSC

	1. Operation Stage

	1. Air quality

	1.1: Air Pollution due to Vehicular Movement or Vehicles Playing on the Road.
	1. Roadside tree plantations shall be maintained.
1. Regular maintenance of the road will be done to ensure good surface condition.
1. Vehicular air pollution will be managed and monitored.
1. Ambient air quality monitoring. If monitored parameters are above the prescribed limit, suitable control measures must be taken.
1. Technological and behavioural changes.
1. 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.
	APRBRP/ NDB /  CSC

	2. Noise

	2.1: Noise Pollution due to Movement of Traffic.
	1. 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.
1. The effectiveness of the multi layered plantation should be monitored and if needed solid noise barrier shall be placed.
1. 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.
	NDB/  CSC

	3. Land and Soil

	3.1: Soil Erosion at Embankment during Heavy Rainfall.
	1. Periodic checking to be carried to assess the effectiveness of the stabilization measures viz. turfing, stone pitching, river training structures etc.
1. 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.
	NDB/  CSC

	4. Water Resources/ Flooding and Inundation

	4.1: Siltation.
	1. 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.
	APRBRP/ NDB /  CSC

	4.2: Water Logging due to Blockage of Drains, Culverts or Streams.
	1. 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.
1. 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.
	NDB/  CSC

	4.3: Road Inundation due to Choking of Drainage Channels.
	1. NDB 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.
	NDB/  CSC

	5. Flora

	5.1: Vegetation.
	1. Planted trees, shrubs, and grasses to be properly maintained.
1. 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.
	APRBRP/ NDB /  CSC

	6. Maintenance of Right of Way and Safety

	6.1: Accident Risk due to Uncontrolled Growth of Vegetation.
	1. Efforts shall be made to make shoulder completely clear of vegetation.
1. Regular maintenance of plantation along the road side.
1. 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.
	NDB/  CSC

	6.2: Accident Risks Associated with Traffic Movement.
	1. Traffic control measures, including speed limits, will be enforced strictly.
1. Further encroachment of squatters within the Right of Way (ROW) will be prevented.
1. No school or hospital will be allowed to be established beyond the stipulated planning line as per relevant local law.
1. Monitor/ ensure that all safety provisions included in design and construction phase are properly maintained.
1. 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.
1. 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.
	NDB/  CSC

	6.3: Transport of Dangerous Goods.
	1. Existence of spill prevention and control and emergency responsive system.
1. 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.
	APRBRP/ NDB /  CSC



Note: EA: Executing Agency, APRBRP: New Development Bank (NDB), EO: Environmental Officer, IRC: Indian Road Congress.

1. 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 (NDB). 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”.
1. 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”.

[bookmark: _Toc60320783]Table 38 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, APRBRP,  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
	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, APRBRP,,  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, APRBRP,,  CSC

	Soil Quality
	Monitoring of NPK and Heavy Metals and Grease
	-----------------
	As per IRC code of practice
	if  accident/ spill locations involving transport of carrying hazardous materials
	-----------------
	PIU through an approved agency
	PIU, APRBRP,

	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, APRBRP,

	
	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, APRBRP,



[bookmark: _Toc19021467]Impacts and Mitigation Measures

The identified environmental issues and suggested mitigation measures with institutional arrangements for implementation, supervision and monitoring have been provided in a matrix format in Table. However, anticipated potential impacts and suggested mitigation measures specific to the subprojects are summarised in following paragraphs. These mitigation measures will be implemented as part of these subprojects. 

1. [bookmark: _Toc457500359][bookmark: _Toc19020871][bookmark: _Toc19021079][bookmark: _Toc19021468]Impacts

Following are anticipated potential adverse environmental impacts from subprojects: 

· Impacts on surrounding area due to tree cutting for the proposed improvement work along the six subproject roads; 
· Impact on biological environment due to quarry operation; 
· Impact on occupational health and safety due to all onsite and offsite construction works. 

2. [bookmark: _Toc457500360][bookmark: _Toc19020872][bookmark: _Toc19021080][bookmark: _Toc19021469]Mitigation Measures

a. Compensatory Tree Plantation 

The compensatory plan is being developed in consultation with local forest department. As per compensatory afforestation, the tree plantation will be done ten times of tree cutting (1:10 of tree cutting).

b. Slope Protection and Bio-engineering Measures 

The bio-engineering measures are suitable for slope protection in hill sections. The following items have been suggested as bio-engineering measures for slope protection in hilly sections of the subproject roads. 

· Turning of slopes through rough grassing; and 
· Tree plantation along the hill section (slopes) of the subprojects road to control the soil erosion. 

The above items as bio-engineering measures have been incorporated in EMP budget. 

c. Excavated Road Side Debris and its Disposal 

The provision has been made in cost estimate to use the roadway excavated materials as necessary for the construction of roads, which are as follows. 

· For all types of soil, such as ordinary rock, hard rock and 
· Excavation from drain and foundation of other structures. 

As per above description, the Contractor will use the excavated road side material for construction of road. The rest unsuitable material will be disposed suitably. The lead and lift has been considered in cost estimates. The Contractor will not dispose the excavated unsuitable material generated from hill section to other side (valley side) of the subproject roads. Proper disposal plan will be prepared by the Contractor to dispose the unsuitable material generated from hill cutting/road excavation. 

d. Protection of Water Bodies 

The surface water bodies along the subproject roads require protection during construction phase of the subproject roads particular at locations of river/stream crossing (Table show the locations of the main water bodies/rivers along the subproject roads). The Contractor shall not disturb/ pollute these surface water bodies due to construction activities of the subproject roads. The Contractor will be responsible to protect these surface water bodies and extra payment for the same will not be given.

e. Re-development of Borrow Area 

The items for redevelopment of borrow area such as preservation of top soil and reapplication of stored top soil has been considered in proposed EMP cost. The Contractor will re-develop the borrow areas before closing of same. The estimated quantities for preservation and re-application of the top soil has been considered for redevelopment of borrow area.

f. Protection of Sensitive Receptors 

Sensitive receptors along the subproject roads will be protected by implementing suitable measures such as timely scheduling of construction activities in these areas, provision of sign boards, appropriate noise barriers such as planting trees and / or raised boundary walls are adopted to minimize impacts. Table shows the locations of the sensitive receptors (schools, temples etc.) along the subproject roads. Specific mitigation measures as detailed in EMP matrix shall be implemented at these locations.  

[bookmark: _Toc19021470]Environmental Monitoring and Reporting Program

Environmental monitoring is an essential tool for environmental management as it provides the basic information for rational management decisions. To ensure the effective implementation of mitigation measures and environmental management plan during construction and operation phase of the up gradation of subproject roads, it is essential that an effective Environmental Monitoring Plan be designed and followed. 
Environmental monitoring program has the underlying objective to ensure that the intended environmental mitigations are realized and these results in desired benefits to the target population causing minimal deterioration to the environmental parameters. Such program targets proper implementation of the EMPs. The broad objectives are: 

· To evaluate the performance of mitigation measures proposed in the EMP. 
· To evaluate the adequacy of environmental assessment. 
· To suggest ongoing improvements in management plan based on the monitoring and to devise fresh monitoring on the basis of the improved EMP. 
· To enhance environmental quality through proper implementation of suggested mitigation measures. 
· To meet the requirements of the existing environmental regulatory framework and community obligations. 

1. [bookmark: _Toc457500362][bookmark: _Toc19020873][bookmark: _Toc19021082][bookmark: _Toc19021471]Performance Indicators

The significant physical, biological and social components affecting the environment at critical locations serve as wider/overall Performance Indicators. However, the following specific environmental parameters can be quantitatively measured and compared over a period of time and are, therefore, selected as specific Performance Indicators (PIs) for monitoring because of their regulatory importance and the availability of standardized procedures and relevant expertise. 

· Air Quality with respect to PM2.5, PM10, CO, NOx and SO2 at selected location. 
· Water Quality with reference to DO, BOD, Oil and grease, COD, Suspended Solids and Turbidity, Alkalinity at crossing points on rivers/streams at selected points. 
· Noise levels at sensitive receptors (schools, hospitals, community/religious places). 
· Survival rates of trees planted as compensatory plantation to compensate for lost forestland and compensatory plantation raised for removal of roadside trees. 

a. Ambient Air Quality (AAQ) Monitoring 

Ambient air quality parameters recommended for monitoring road development subprojects are PM2.5, PM10, Carbon Monoxide (CO), Oxides of Nitrogen (NOx) and Sulphur Dioxide (SO2). These are to be monitored, right from the commencement of construction activity at selected locations of plants and machinery, crushers on sites, excavation .works etc. Data should be generated once in a season excluding monsoon at the monitoring locations in accordance with the revised National Ambient Air Quality Standards formulated by MoEF. 

b. Water Quality Monitoring 

The physical and chemical parameters recommended for analysis of water quality relevant to road development subprojects are pH, total solids, total dissolved solids, total suspended solids, oil and grease, COD, Chloride, Lead, Zinc and Cadmium. The location, duration and the pollution parameters to be monitored and the responsible institutional arrangements are given in the Environmental Monitoring Plan. The monitoring of the water· quality is to be carried out at locations identified along the subproject roads during construction and operation phase. The Indian Standard Specifications -IS10500: 1991 is given in Annexure -6.

c. Noise Level Monitoring 

The measurements for monitoring noise levels would be carried out at sensitive receptors and construction sites along the subproject roads. The Ambient Noise Standards formulated by Central Pollution Control Board (CPCB) in 1989 or the standards by State Pollution Control Board of Andhra Pradesh if such standard, are stringent than those of the CPCB are to be complied, The CPCB standards are given in "Annexure-5”. Sound pressure levels would be monitored on twenty-four hour basis, Noise should be recorded at "A" weighted frequency using a "slow time response mode" of the measuring instrument. 

d. Success of Re-vegetation 

The subprojects involves widening and up-gradation including construction of cross drainage structures, hence these will require felling of trees, Such lost vegetation will be required to be replaced by compensatory plantation. As per policy of the State Government norms 10 trees have to be planted for each tree removed, these compensatory plantations will have to be monitored by the implementing agency with the help of the Forest Department. Such monitoring will be conducted through random samples. Such sampling should cover at least 5% of the area planted up. 

[bookmark: _Toc19021472]Environmental Reporting System

The monitoring plan covering various performance indicators, frequency and institutional arrangements of the project in the construction and operation stages, along with the estimated cost, is summarized in Annexure-9. 

The reporting system will operate linearly with the contractor who is at the lowest rank of the implementation system reporting to the CSC, who in turn shall report to the PIU. All reporting by the contractor and CSC shall be on a quarterly basis. The PIU shall be responsible for preparing targets for each of the identified EMP activities. 
	
The compliance monitoring and the progress reports on environmental components may be clubbed together and submitted to the PIU quarterly during the implementation period. The operation stage monitoring reports may be annual or biannual provided the Project Environmental Completion Report shows that the implementation was satisfactory. Otherwise, the operation stage monitoring reports will have to be prepared as specified in the said Project Environmental Completion Report. 

Responsibilities for overseeing will rest with the CSC's · staff reporting to the PIU. Capacity to quantitatively monitor relevant ecological parameters would be an advantage but monitoring will primarily involve ensuring that actions taken are in accordance with contract and specification clauses, and specified mitigation measures as per the EMP. 

During the implementation period, a compliance report may include description of the items of EMP, which were not complied with by any of the responsible agencies. It would also report to the management about actions taken to enforce compliance. It may however, be noted that certain items of the EMP might not be possibly complied with for a variety of reasons. The intention of the compliance report is not to suppress these issues but to bring out the circumstances and reasons for which compliance was not possible (such as jurisdictional issues). This would help in reinforcing the implementation of the EMP. 

Photographic records will also be established to provide useful environmental monitoring tools. A full record will be kept as part of normal contract monitoring. Reporting and Monitoring Systems for various stages of construction and related activities have been proposed to ensure timely and effective implementation of the EMP. 

The reporting system has been prepared for each of the stage of road construction namely: 

· Pre-construction stage 
· Construction Stage 
· Operation Stage 

This reporting shall be done through: 

· Reporting by the Contractor to the CSC
· Reporting by CSC to PIU.

The stage-wise reporting system is detailed out in the following Table 39. 


[bookmark: _Toc60320784]Table 39 : Stage - Wise Reporting System of PIU
	Format No.
	Item
	Contractor
	Construction Supervision Consultant (CSC)
	Project Implementation Unit (PIU)

	
	
	Implementation & reporting to CSC
	Supervision
	Reporting to PIU.
	Oversee/ Field Compliance Monitoring
	Reporting to Environment Officer of PIU

	C1
	Monitoring of construction site and construction camp
	Before start of work.
	-
	Quarterly
	-
	-

	C2
	Target sheet for Pollution Monitoring
	-
	As required
	After Monitoring
	-
	After          Monitoring

	C3
	Target sheet for road side plantation
	-
	monthly
	Quarterly
	Quarterly
	Bi-annual

	C4
	Target sheet for monitoring of cleaning water bodies
	-
	monthly
	Quarterly
	Quarterly
	Bi-annual

	O1
	Target sheet for Pollution Monitoring
	-
	-
	-
	As per monitoring        Plan
	After Monitoring

	O2
	Target sheet for survival reporting of road side plantation
	-
	-
	-
	Quarterly
	After           Monitoring

	O3
	Target sheet for monitoring of cleaning water bodies
	-
	-
	-
	Quarterly
	After Monitoring


	
[bookmark: _Toc19021473]Institutional Requirements

The Executing Agency for the project will be GoAP through APRBRP. APRBRP is wholly owned by GoAP and has been equipped with adequate capacity to implement the project. A Chief Engineer (CE) at APRBRP headquarter has been designated as person in charge for project implementation. The Environmental and Social Cell (ESC) at APRBRP headquarters, reporting to the Chief Engineer, will be responsible for ensuring compliance with environmental and social safeguards of all roads under the project. This cell currently has only one officer to cover both social and environment safeguards. To support this officer, two more social safeguard officers and one environmental safeguard officer will be appointed or recruited. This will allow the ESC to have a total of four officers, 2 for social safeguards and 2 for environment safeguards. 

1. APRBRP's Responsibilities 

APRBRP will be responsible for the following: 

i. Ensure that Project complies with NDB's SPS and GOl's laws and regulations; 
ii. Ensure that the project complies with all environment safeguard requirements as given in this EARF; 
iii. Prepare lEE reports including EMP as may be required and hire an environmental consultant as required; 
iv. Prepare the Rapid Environmental Assessment screening checklist and forward. this checklist to NDB for evaluation and confirmation of the project category;
v. Based on the confirmation of the environmental categorization of the subprojects, prepare TORs to conduct lEE studies including preparation of EMP and Environmental Monitoring Plan in accordance with the environmental policy principles and safeguard requirements under the NDB ESPF. 
vi. Ensure that the preparation of environmental studies will be completed with meaningful consultations with affected people and other concerned stakeholders, including civil society throughout the project preparation stages as required by the NDB SPS; 
vii. Undertake initial review of the IEE and EMP reports to ensure its compliance with the Government's and NDB's requirement; 
viii. Review the budgetary needs for complying with the Government's and NDB's. requirements on environment safeguards and ensure the proposed budget is in line with EMP; 
ix. Obtain necessary consents or permissions (e.g. environment permission, forest clearance) from relevant Government Agencies to minimize risks to the environment and mitigate environmental impacts associated. Also ensure that all necessary regulatory clearances will be obtained prior to commencing any civil work of the subproject; 
x. Submit to NDB the final lEE including EMP reports with consent letter for disclosure of the report on the NDB website; 
xi. Ensure that the EMP which includes required mitigation measures and monitoring requirements forms part of bidding document after seeking concurrence from NDB. EMP items may be included in the Bill of quantities (BOQ) as necessary. For example if a subproject is required to construct noise barriers, the costs will need to be included in the BOQ; 
xii. Ensure that contractors have access to the lEE report including EMP of the subprojects; 
xiii. Organize training and awareness programs on implementation of environment safeguards for relevant staff of APRBRP, PIU, CSC and contractors; 
xiv. Ensure that contractors understand their responsibilities to mitigate environmental problems associated with their construction activities; 
xv. Ensure and Monitor the at the EMP including Environmental Monitoring Plan will be properly implemented; 
xvi. In case of unanticipated environmental impacts during project implementation stage arrange to prepare and implement an updated EMP to account for such impacts after seeking concurrence from NDB. The updating shall be carried out after due consultation with the stake holders; 
xvii. In case during project implementation a subproject needs to be realigned, review the environmental classification and revise accordingly, and identify whether supplementary lEE study is required. If it is required, prepare the TOR for undertaking supplementary lEE and hire an environment consultant to carry out the study; 
xviii. Ensure that construction workers work under safe and healthy working environment in accordance with the NDB guidelines relating to occupational health and safety; 
xix. Ensure effective implementation of Grievance Redress Mechanism to address affected people's concerns and complaints, promptly, using understandable and transparent process that is gender responsive, culturally appropriate, and readily accessible to all segments of the affected people; 
xx. Submit semi-annual monitoring reports for all sub-projects on the implementation of EMPs to NDB for disclosure on the NDB website; 
xxi. Ensure proper implementation of corrective action plan if identified in the monitoring report; and 
xxii. Disclose information as defined in this EARF. 

2. PIU Responsibilities 

Each PIU Will be responsible for the following activities: 

i. Ensure that Project complies with NDB's ESPF and GOI's laws and regulations; 
ii. Ensure that the project complies with all environment safeguard requirements as given in this EARF; 
iii. Obtain necessary consents or permissions (e.g. forest clearance, no objection certificate) from relevant Government Agencies. Also ensure that all necessary regulatory clearances will be obtained prior to commencing any civil work of the subproject; 
iv. Ensure that contractors have access .to the lEE report including EMP or the sub projects; 
v. Ensure that contractors understand their responsibilities to mitigate environmental problems associated with their construction activities; 
vi. Participate in training and awareness programs on implementation of environment safeguards and organize further on' the job or subject specific training for the contractor during project implementation as necessary with the support of the CSC environmental specialist; 
vii. Conduct regular on site monitoring to ensure proper implementation of the EMP including Environmental Monitoring Plan; 
viii. Verify and approve monitoring checklists and/or reports that will be prepared and submitted by the CSC; 
ix. In case of unanticipated environmental impacts during project implementation stage, identify the need to prepare and implement an updated EMP to account for such impacts after seeking concurrence from NDB; 
x. Ensure that construction workers work under safe and healthy working environment in accordance with the NDB EHS guidelines relating to occupational health and safety; 
xi. Ensure effective implementation of Grievance Redress Mechanism in accordance with the steps given in figure 7 to address affected people's concerns and complaints, promptly, using an understandable and transparent process that is gender responsive, culturally appropriate, and readily accessible to all segments of the affected people; 
xii. Ensure timely submission of semi-annual monitoring reports for all sub-projects on the implementation of EMPs to APRBRP for further submission to NDB for disclosure on the NDB website; and 
xiii. Ensure proper implementation of corrective action plan if identified in the monitoring report.

3. CSC Responsibilities 

The CSC of each package will be responsible for the following activities: 

i. Ensure that Project complies with NDB's SPS and GOI's laws and regulations; 
ii. Ensure that the project complies with all environment safeguard requirements as given in this EARF; 
iii. Provide necessary technical advice and support to the PIU and/or contractor to obtain consents or permissions (e.g. forest clearance, no objection certificate) from relevant Government Agencies. Also ensure that all necessary regulatory clearances will be obtained prior to commencing any civil work of the subproject; 
iv. Ensure that contractors have access to the lEE report including EMP of the subprojects; 
v. Ensure that contractors understand their responsibilities to mitigate environmental problems associated with their construction activities; 
vi. Closely coordinate and communicate with the contractor to facilitate implementation of all mitigation measures identified in EMP; 
vii. Conduct training and awareness programs on implementation of environment safeguards for APRBRP, PIU and the contractors during the pre-construction stage and further organize on the job or subject specific training for the contractor during project implementation as necessary; 
viii. Conduct regular on site monitoring to ensure proper implementation of the EMP including Environmental Monitoring Plan; 
ix. Prepare monitoring checklists and/or reports based on the site monitoring and submit them to the PIU for approval; 
x. In case of unanticipated environmental impacts during project implementation stage; upon the advice from the PIU and/or APRBRP prepare an updated EMF to account for such impacts after seeking concurrence from NDB
xi. Ensure that construction workers work under safe and ' healthy working environment; 
xii. Facilitate effective implementation of the Grievance Redress Mechanism in accordance with the steps given in figure 8 to address affected .people's concerns and complaints, promptly, using an understandable and transparent process that is gender responsive, culturally appropriate, and readily accessible to all segments of the affected people, and 
xiii. Prepare semi-annual monitoring reports for· all sub-projects on the implementation of EMPs for submission to PIU and APRBRP and further submission to NDB for disclosure on the ADS website. 

4. Contractor's Responsibilities 

The contractor will be responsible for the following activities:

i. Ensure that adequate budget provisions are made for implementing all mitigation measures specified in the EMP; 
ii. Participate in training and awareness programs on implementation of environment safeguards; 
iii. Identify further needs for conduction of on the job or subject specific training during project implementation by the CSC or APRBRP or PIU; 
iv. Obtain necessary environmental permission etc. from relevant agencies as specified by EARF for project road works, quarries, hot-mix plant etc. prior to commencement of civil works contracts; 
v. Implement all mitigation measures as given in the EMP in the contract documents; 
vi. Ensure that all workers, site agents, including site supervisors and management participate in training sessions organized by the PIU, APRBRP or CSC; 
vii. Ensure compliance with environmental statutory requirements and contractual obligations; 
viii. Respond promptly to grievances raised by the local community or any stakeholder and implement environmental corrective actions or additional environmental mitigation measures as necessary, and 
ix. Based on the results of EMP monitoring, cooperate with the PIU and CSC to implement environmental corrective actions and corrective action plans, as necessary.
5. NDB's Responsibilities 

NDB is responsible for the following: 

i. Review REA checklist and endorse or modify the project classification proposed by the APRBRP; 
ii. Review lEE reports, including this environmental assessment and review framework, and disclose draft and final reports through NDB's website as required; 
iii. Issue subproject's approval based on the respective lEE reports; 
iv. Monitor implementation of environment safeguard requirements under the project through due diligence missions;
v. Provide assistance to APRBRP, if required, in carrying out its responsibilities for implementing environment safeguards and for building capacity for safeguard compliance; and 
vi. Review and approve semi-annual environmental monitoring reports submitted by APRBRP and disclose them on the NDB website. 

6. Institutional Capacity Building 

To ensure that all parties clearly understand their role and responsibilities for implementing environment safeguards under the project, the following training and awareness program is proposed: 

i) Awareness program on environmental issues associated with construction and improvement of road projects and legislative compliance requirements.

· Target audience: designated engineers from field units, contractor's 
· Faculty: Environmental Expert and Environment Expert of CSC. 
· No. of Program: Minimum one per contract package 

ii)  EMP and EMoP implementation requirements, its benefits and roles of different level and functions. 

· Target audience: designated engineers from field units, contractor's officials, and key workers, other officials of APRBRP associated for the project. 
· Faculty: EE and Environment Expert of CSC. 
· No of Program: Minimum one per contract package.

[bookmark: _Toc19021474]Environmental Management Budget

An environmental management budget of INR 24162000 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 Table 40. 

[bookmark: _Toc60320785]Table 40 Environmental Management Cost Estimate
	S. No.
	Item Description
	Qty.
	Unit
	Rate (Rs.)
	Amount (Rs.)
	Responsibility

	A
	FOREST CLEARANCE AND COMPENSATORY AFFORESTATION

	A.1
	Compensatory afforestation and avenue plantation @1:10 trees including 3 year maintenance
	19870
	NO.
	1000
	18470000
	PIU through Forest Department

	B
	Environmental Monitoring
	 
	 

	B.1
	Ambient air quality monitoring during construction and operation phases (3 times in a year for 3 years or construction period 3 sites and five years during operation/defect liability period, once in a year at three sites
	120
	NO.
	8700
	1044000
	PIU through Forest Department

	B.2
	Ambient noise monitoring during construction and operation phases (3 times in a year for 3 years or construction period 3 sites and five years during operation/defect liability period, once in a year at three sites
	120
	NO.
	2800
	336000
	

	B.3
	Water quality monitoring of surface water during construction and operation phases (3 times in a year for 3 years or construction period 3 sites and five years during operation/defect liability period, once in a year at three sites
	120
	NO.
	5200
	624000
	

	B.4
	Water quality monitoring of Drinking water during construction and operation phases (3 times in a year for 3 years or construction period 3 sites and five years during operation/defect liability period, once in a year at three sites
	120
	NO.
	5100
	612000
	

	B.5
	Soil quality  monitoring during construction and operation phases (3 times in a year for 3 years or construction period 3 sites and five years during operation/defect liability period, once in a year at three sites
	120
	NO.
	9800
	196000
	

	C
	Noise barrier in 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.
	200
	Rm
	2100
	420000
	Contractor through BOQ

	D
	Solid Waste Management
	 
	 
	 
	 
	 

	D.1
	Solid Waste Management during entire project period
	20
	NO.
	3000/month
	60000
	 

	E
	Dust Suppression 
	 
	 
	 
	 
	 

	E.1
	Dust Suppression along the entire project length three tankers in a day for 240 Days 
	1000
	No.
	2000/-per day per tanker
	2000000
	 

	F
	Environmental Training 
	 
	 
	 
	 
	 

	F.1
	Training at site :Three training sessions during construction period
	8
	per sessions
	50000 per session
	400000
	PIU through Forest Department

	 
	Total cost =
	
	24162000
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CONCLUSIONS AND RECOMMENDATIONS

The proposed subprojects proposed for improvement are classified as environment Category B projects as per NDB Environment and Social framework requirements. As per GoI requirements Major District Roads do not require to fall in the purview of EIA Notification 2006 of MoEF. Therefore as per GoI norms environmental clearance is not required for these subprojects. For NDB the categorization has been done based on environmental screening and assessment of likely impacts. While the environmental assessment ascertains that it is unlikely to cause any significant environmental impacts, few impacts were identified attributable to the proposed subprojects, all of which are localized and temporary in nature and easy to mitigate. 

Factors contributing to minimal impacts include, widening of the subproject roads confined within the available RoW, presence of no sensitive environmental issue like wildlife sanctuary, national park, bio reserve, with 10 km from the subprojects road and most of water body crossed by the roads are non-perennial in nature except which are already bridged. 

These road sections do not covering reserve forest in total road length. There are no other ecologically sensitive areas along the subproject roads neither there are any archaeological/protected monument located in the vicinity of subproject corridors. The land use pattern around the proposed alignments is predominantly agricultural except in three road sections where land uses predominantly of agriculture land. 

The significant adverse impacts of the road sections upgrading are: 

· Impacts on surrounding area due to tree cutting (1987) for the proposed widening; 
· Temporary impact on land and air environment due to locating construction camp; 
· Temporary impact on land, air and water environment due to establishing and operating construction plants (Hot Mix Plant and Diesel Generator [DG] sets); 
· Impacts on roadside flora and fauna particularly on sections of road passing area; 
· Impact on air quality, water quality, drainage, road users due to construction activities of project road; 
· Impact on land and water environment due to disposal of waste materials; and 
· Impact on occupational health and safety due to all on-site' and off-site construction works.

Measures such as use of EFRC slope protection measures are proposed to minimize the impacts of slope instability, compensatory afforestation @ 1:10 ratio, engineering alternatives to limit impacts on forest areas etc. are proposed to minimize the potential impacts. 

Besides; series of mitigation measures have been proposed that are described in the lEE Report and addressed comprehensively" in the environmental management plan. These include use of spoil disposal areas to minimize destruction of forests along the alignment, proper sizing of hydraulic structures to assure adequate capacity and prevent destruction of adjacent land, provision of sign boards along forest areas and other precious ecological zones, identification of vulnerable community infrastructure that must be preserved or replaced under construction contracts, limits on location and access of workers and other provisions regarding construction to assure minimum impact, and other basic provisions on air pollution control, noise control, waste management as found in the EMP. All the above observations and mitigation measures will be included in the tender documents for contract works. 

Application of these measures in parallel with MoRTH environmentally friendly road construction practices will reduce significantly any potential environmental impact. Impacts remaining on the physical environment (air and water pollution) are temporary and often occur away from the presence of people. 

A systematic approach for surveillance and monitoring is provided by means of a management framework, and monitoring and reporting protocol. In general, the subprojects received good support from local people. The local people appreciated that besides providing an all-weather efficient connectivity to large rural populations and improving the traffic scenario in the region, it will bear out several other socio-economic positive benefits. Follow-up public consultation is intended to provide future input to the identification of environmental impact during the construction phase as well as a grievance redress mechanism for project affected persons. The EMP is a living document and the same will be revised if necessary during subproject implementation or if there is any change in the subproject design and with approval of NDB during the construction period. The environmental mitigation measures are itemized in the EMP and the EA and IA shall ensure that EMP and Mop are included in Bill of quantity (BOQ) and forms part of bid document and civil works contracts for each package. 

Before the start of civil works for the any section of the subproject roads, the project proponent (APRBRP) must obtain necessary clearances/permits from statutory authorities.

Annexure 1 Traffic data of the sub project roads

2. Velugodu Midthur Gargeyapuram Road (KLMD 074)
	Direction :
	Bothways

	Date
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LCV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	10-2-20 UP
	719
	86
	82
	0
	9
	43
	13
	2
	0
	61
	10
	31
	0
	6
	5
	1
	1068

	10-2-20 DN
	853
	109
	87
	0
	5
	37
	11
	0
	0
	63
	3
	36
	1
	8
	0
	0
	1213

	11-2-20 UP
	793
	103
	100
	0
	13
	53
	19
	4
	0
	49
	13
	37
	0
	11
	7
	2
	1204

	11-2-20 DN
	846
	102
	76
	0
	5
	40
	9
	4
	0
	67
	4
	42
	0
	6
	5
	1
	1207

	12-2-20 UP
	832
	118
	85
	0
	6
	26
	8
	1
	0
	72
	1
	38
	0
	3
	3
	0
	1193

	12-2-20 DN
	853
	119
	85
	0
	10
	42
	8
	3
	1
	68
	1
	36
	0
	4
	0
	1
	1231

	13-2-20 UP
	821
	97
	81
	0
	6
	40
	7
	0
	1
	90
	4
	47
	0
	3
	3
	1
	1201

	13-2-20 DN
	884
	123
	117
	0
	14
	51
	16
	7
	3
	71
	8
	55
	2
	11
	9
	4
	1375

	14-2-20 UP
	726
	83
	96
	0
	8
	49
	10
	1
	0
	70
	7
	44
	0
	10
	3
	0
	1107

	14-2-20 DN
	921
	148
	135
	0
	18
	61
	19
	9
	4
	77
	13
	59
	4
	14
	13
	6
	1501

	15-2-20 UP
	652
	73
	71
	0
	5
	33
	6
	0
	0
	63
	3
	28
	0
	4
	1
	0
	939

	15-2-20 DN
	784
	115
	122
	0
	12
	53
	14
	7
	2
	63
	9
	48
	0
	9
	5
	3
	1246

	16-2-20 UP
	594
	58
	61
	0
	4
	29
	5
	0
	0
	48
	1
	19
	0
	2
	0
	0
	821

	16-2-20 DN
	671
	92
	96
	0
	6
	48
	8
	6
	0
	56
	7
	43
	0
	6
	3
	1
	1043

	Total Weekly Traffic
	10949
	1426
	1294
	0
	121
	605
	153
	44
	11
	918
	84
	563
	7
	97
	57
	20
	16349

	PCU
	5475
	713
	1294
	0
	363
	908
	459
	132
	50
	4131
	126
	282
	14
	582
	342
	60
	14929

	Average Daily Traffic
	1564
	204
	185
	0
	17
	86
	22
	6
	2
	131
	12
	80
	1
	14
	8
	3
	2336

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	782
	102
	185
	0
	52
	130
	66
	19
	7
	590
	18
	40
	2
	83
	49
	9
	2133


2. 
Kodumuru-Veldurthi Road (KLMD 073)

	[bookmark: RANGE!A1:R29]Average Daily Traffic On  Kodumuru - Veldurthy Road

	Start Date :-
	05-02-2020

	Section :
	 Kodumuru - Veldurthy Road

	Direction :
	Bothways

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LCV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	5-2-20 UP
	650
	86
	115
	6
	14
	41
	2
	63
	4
	2
	7
	0
	4
	36
	0
	3
	1033

	5-2-20 DN
	484
	72
	118
	7
	10
	32
	0
	50
	1
	1
	7
	0
	4
	33
	0
	3
	822

	6-2-20 UP
	508
	75
	122
	6
	14
	24
	0
	42
	1
	1
	6
	0
	5
	31
	0
	4
	839

	6-2-20 DN
	599
	70
	115
	7
	11
	34
	13
	77
	6
	3
	6
	0
	5
	39
	0
	3
	988

	7-2-20 UP
	640
	67
	128
	6
	15
	28
	1
	74
	2
	0
	6
	0
	5
	31
	0
	3
	1006

	7-2-20 DN
	585
	79
	115
	7
	13
	31
	7
	67
	4
	0
	7
	0
	4
	30
	0
	3
	952

	8-2-20 UP
	591
	65
	122
	7
	14
	39
	3
	60
	1
	4
	6
	2
	4
	35
	1
	3
	957

	8-2-20 DN
	583
	64
	124
	6
	9
	34
	9
	54
	2
	0
	6
	0
	5
	34
	0
	4
	934

	9-2-20 UP
	515
	68
	128
	6
	11
	34
	1
	76
	4
	7
	5
	1
	5
	34
	0
	4
	899

	9-2-20 DN
	571
	62
	130
	6
	11
	36
	11
	62
	3
	1
	6
	3
	5
	35
	2
	4
	948

	10-2-20 UP
	573
	67
	137
	6
	11
	29
	0
	45
	1
	3
	7
	0
	5
	35
	0
	3
	922

	10-2-20 DN
	541
	76
	138
	7
	12
	32
	10
	76
	6
	3
	7
	2
	5
	36
	1
	3
	955

	11-2-20 UP
	505
	68
	136
	7
	17
	37
	3
	57
	3
	7
	6
	3
	5
	39
	1
	3
	897

	11-2-20 DN
	566
	65
	131
	6
	13
	37
	9
	73
	3
	2
	6
	0
	5
	40
	0
	2
	958

	Total Weekly Traffic
	7911
	984
	1759
	90
	175
	468
	69
	876
	41
	34
	88
	11
	66
	488
	5
	45
	13110

	PCU
	3956
	492
	1759
	135
	525
	702
	207
	2628
	185
	153
	132
	6
	132
	2928
	30
	135
	14104

	Average Daily Traffic
	1130
	141
	251
	13
	25
	67
	10
	125
	6
	5
	13
	2
	9
	70
	1
	6
	1873

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	565
	70
	251
	19
	75
	100
	30
	375
	26
	22
	19
	1
	19
	418
	4
	19
	2015





2. Ramallakota Betamcharla Road (KLMD 81)

	Direction :
	Bothways
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LCV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	5-2-20 UP
	384
	36
	112
	5
	7
	18
	4
	1
	14
	22
	23
	2
	12
	52
	10
	6
	708

	5-2-20 DN
	355
	39
	110
	5
	4
	14
	2
	5
	1
	10
	26
	4
	11
	56
	11
	5
	658

	6-2-20 UP
	338
	29
	122
	5
	3
	13
	1
	0
	12
	10
	25
	11
	11
	57
	15
	5
	657

	6-2-20 DN
	368
	27
	115
	4
	1
	17
	2
	3
	8
	36
	22
	6
	10
	58
	13
	3
	693

	7-2-20 UP
	259
	38
	113
	5
	6
	37
	3
	8
	11
	29
	23
	5
	13
	56
	11
	5
	622

	7-2-20 DN
	317
	34
	107
	5
	3
	23
	5
	1
	10
	19
	24
	0
	11
	56
	9
	6
	630

	8-2-20 UP
	288
	52
	113
	5
	3
	24
	1
	2
	7
	32
	22
	15
	9
	55
	8
	3
	639

	8-2-20 DN
	266
	21
	109
	5
	3
	13
	3
	0
	5
	12
	22
	3
	12
	55
	10
	5
	544

	9-2-20 UP
	273
	41
	111
	5
	2
	21
	0
	0
	5
	21
	21
	9
	14
	56
	8
	6
	593

	9-2-20 DN
	336
	17
	113
	5
	2
	12
	2
	0
	2
	9
	24
	1
	11
	55
	9
	4
	602

	10-2-20 UP
	436
	63
	116
	4
	11
	35
	5
	13
	8
	46
	20
	11
	11
	54
	10
	5
	848

	10-2-20 DN
	419
	27
	113
	4
	6
	16
	2
	1
	5
	18
	26
	7
	12
	56
	11
	4
	727

	11-2-20 UP
	539
	76
	115
	4
	15
	41
	7
	11
	14
	47
	22
	14
	12
	57
	10
	5
	989

	11-2-20 DN
	489
	39
	116
	4
	10
	21
	4
	0
	4
	22
	21
	10
	12
	58
	11
	5
	826

	Total Weekly Traffic
	5067
	539
	1585
	65
	76
	305
	41
	45
	106
	333
	321
	98
	161
	781
	146
	67
	9736

	PCU
	2534
	270
	1585
	98
	228
	458
	123
	135
	477
	1499
	482
	49
	322
	4686
	876
	201
	14020

	Average Daily Traffic
	724
	77
	226
	9
	11
	44
	6
	6
	15
	48
	46
	14
	23
	112
	21
	10
	1391

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	362
	39
	226
	14
	33
	65
	18
	19
	68
	214
	69
	7
	46
	669
	125
	29
	2003





2. A.G. Road to Peddakudubur Road (KLMD 115)

	[bookmark: RANGE!A1:S29]Average Daily Traffic On Ag Road To Peddakaduburu (KLMD115)

	Start Date :-
	03-02-2020

	Section :
	Chainage -2+200

	Direction :
	Bothways 

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LGV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	3-2-20 UP
	2067
	324
	58
	0
	19
	14
	3
	0
	0
	17
	0
	143
	0
	0
	0
	13
	2658

	3-2-20 DN
	2053
	247
	45
	1
	34
	5
	4
	0
	0
	24
	0
	145
	5
	0
	0
	11
	2574

	4-2-20 UP
	2069
	169
	17
	2
	11
	33
	3
	0
	3
	11
	14
	174
	0
	0
	0
	13
	2519

	4-2-20 DN
	1867
	159
	16
	0
	11
	32
	9
	0
	0
	4
	4
	136
	0
	0
	0
	5
	2243

	5-2-20 UP
	1941
	170
	19
	0
	11
	24
	4
	1
	4
	12
	10
	140
	0
	0
	0
	9
	2345

	5-2-20 DN
	2088
	203
	16
	0
	14
	31
	1
	4
	2
	11
	3
	210
	0
	0
	0
	15
	2598

	6-2-20 UP
	2037
	222
	68
	0
	15
	57
	2
	0
	5
	22
	18
	138
	0
	0
	0
	17
	2601

	6-2-20 DN
	1932
	191
	34
	0
	30
	47
	0
	0
	0
	0
	0
	0
	1
	0
	0
	10
	2245

	7-2-20 UP
	1871
	229
	39
	0
	8
	49
	6
	0
	2
	17
	18
	102
	0
	0
	0
	7
	2348

	7-2-20 DN
	2139
	261
	63
	0
	29
	62
	3
	2
	1
	28
	6
	211
	0
	0
	0
	21
	2826

	8-2-20 UP
	1312
	177
	23
	0
	12
	28
	2
	1
	3
	7
	9
	118
	0
	0
	0
	6
	1698

	8-2-20 DN
	1752
	227
	45
	0
	30
	45
	6
	1
	0
	18
	2
	93
	1
	0
	0
	5
	2225

	9-2-20 UP
	1251
	145
	21
	0
	7
	19
	2
	0
	1
	3
	7
	99
	0
	0
	0
	3
	1558

	9-2-20 DN
	1642
	117
	36
	0
	18
	38
	4
	0
	0
	14
	1
	64
	0
	0
	0
	4
	1938

	Total Weekly Traffic
	26021
	2841
	500
	3
	249
	484
	49
	9
	21
	188
	92
	1773
	7
	0
	0
	139
	32376

	PCU
	13011
	1421
	500
	5
	747
	726
	147
	27
	95
	846
	138
	887
	14
	0
	0
	417
	18979

	Average Daily Traffic
	3717
	406
	71
	0
	36
	69
	7
	1
	3
	27
	13
	253
	1
	0
	0
	20
	4625

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3.0
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	1859
	203
	71
	1
	107
	104
	21
	4
	14
	121
	20
	127
	2
	0
	0
	60
	2711





2. Dhanapuram Holagunda Road (KLMD 053)

	Average Daily Traffic On Dhanapuram To Holagunda Road (KLMD053)

	Start Date :-
	03-02-2020

	Section :
	Chainage - 2+000

	Direction :
	Bothways

	Date
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LGV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	3-2-20 UP
	2202
	267
	276
	0
	106
	170
	79
	54
	12
	2
	7
	9
	1
	0
	0
	2
	3187

	3-2-20 DN
	1772
	267
	211
	0
	129
	132
	61
	28
	18
	4
	13
	163
	16
	0
	0
	4
	2818

	4-2-20 UP
	2275
	274
	275
	0
	119
	188
	85
	55
	14
	2
	14
	7
	0
	0
	0
	4
	3312

	4-2-20 DN
	2042
	289
	224
	0
	145
	156
	56
	31
	24
	2
	16
	16
	1
	0
	0
	4
	3006

	5-2-20 UP
	1968
	254
	243
	1
	84
	133
	18
	27
	13
	18
	3
	5
	0
	0
	0
	2
	2769

	5-2-20 DN
	1883
	215
	297
	2
	106
	116
	30
	29
	15
	21
	5
	11
	0
	0
	0
	3
	2733

	6-2-20 UP
	1564
	170
	277
	0
	92
	150
	35
	37
	21
	16
	20
	12
	0
	0
	0
	0
	2394

	6-2-20 DN
	1631
	171
	309
	0
	77
	143
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2331

	7-2-20 UP
	1714
	185
	289
	0
	83
	161
	34
	14
	24
	16
	12
	17
	0
	0
	0
	0
	2549

	7-2-20 DN
	1732
	231
	273
	0
	54
	86
	42
	29
	15
	11
	13
	19
	0
	0
	0
	0
	2505

	8-2-20 UP
	1678
	230
	264
	0
	54
	126
	29
	24
	12
	12
	12
	12
	0
	0
	0
	0
	2453

	8-2-20 DN
	2187
	296
	328
	0
	54
	160
	37
	26
	18
	12
	19
	29
	0
	0
	0
	0
	3166

	9-2-20 UP
	1710
	180
	248
	0
	43
	140
	33
	20
	16
	7
	14
	23
	0
	0
	0
	0
	2434

	9-2-20 DN
	1922
	299
	289
	0
	52
	216
	33
	29
	29
	11
	22
	32
	0
	0
	0
	0
	2934

	Total Weekly Traffic
	26280
	3328
	3803
	3
	1198
	2077
	572
	403
	231
	134
	170
	355
	18
	0
	0
	19
	38591

	PCU
	13140
	1664
	3803
	5
	3594
	3116
	1716
	1209
	1040
	603
	255
	178
	36
	0
	0
	57
	30414

	Average Daily Traffic
	3754
	475
	543
	0
	171
	297
	82
	58
	33
	19
	24
	51
	3
	0
	0
	3
	5513

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3.0
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	1877
	238
	543
	1
	513
	445
	245
	173
	149
	86
	36
	25
	5
	0
	0
	8
	4345





2. Yemmiganur-Mallapalli-Kosigi Road (KLMD 110)

	Average Daily Traffic On Yaminiganur  To Kosigi Road (KLMD110)

	Start Date :-
	03-02-2020

	Section :
	Chainage - 2+700

	Direction :
	Bothways

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LGV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	3-2-20 UP
	1294
	167
	106
	0
	21
	78
	11
	4
	3
	2
	25
	21
	0
	0
	0
	0
	1732

	3-2-20 DN
	1181
	199
	41
	0
	26
	45
	8
	11
	0
	3
	14
	5
	0
	0
	0
	0
	1533

	4-2-20 UP
	1351
	155
	101
	0
	18
	61
	15
	5
	5
	3
	51
	12
	0
	0
	0
	0
	1777

	4-2-20 DN
	1112
	185
	56
	0
	32
	58
	13
	17
	0
	4
	19
	10
	0
	0
	0
	0
	1506

	5-2-20 UP
	1123
	187
	82
	0
	12
	89
	7
	6
	4
	1
	38
	20
	0
	0
	0
	0
	1569

	5-2-20 DN
	1060
	206
	40
	0
	23
	39
	10
	20
	0
	1
	27
	7
	0
	0
	0
	0
	1433

	6-2-20 UP
	1234
	192
	106
	0
	28
	99
	22
	11
	0
	5
	61
	31
	0
	0
	0
	0
	1789

	6-2-20 DN
	1218
	153
	66
	0
	48
	72
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1557

	7-2-20 UP
	1162
	204
	120
	0
	11
	113
	9
	3
	11
	14
	48
	23
	0
	0
	0
	0
	1718

	7-2-20 DN
	1259
	177
	71
	0
	34
	74
	17
	26
	0
	3
	12
	27
	0
	0
	0
	0
	1700

	8-2-20 UP
	1033
	146
	113
	0
	9
	73
	10
	8
	6
	8
	32
	14
	0
	0
	0
	0
	1452

	8-2-20 DN
	1044
	136
	65
	0
	19
	48
	5
	9
	0
	0
	13
	4
	0
	0
	0
	0
	1343

	9-2-20 UP
	987
	126
	74
	0
	7
	62
	7
	5
	4
	0
	27
	10
	0
	0
	0
	0
	1309

	9-2-20 DN
	998
	110
	54
	0
	12
	37
	2
	9
	0
	1
	7
	4
	0
	0
	0
	0
	1234

	Total Weekly Traffic
	16056
	2343
	1095
	0
	300
	948
	136
	134
	33
	45
	374
	188
	0
	0
	0
	0
	21652

	PCU
	8028
	1172
	1095
	0
	900
	1422
	408
	402
	149
	203
	561
	94
	0
	0
	0
	0
	14433

	Average Daily Traffic
	2294
	335
	156
	0
	43
	135
	19
	19
	5
	6
	53
	27
	0
	0
	0
	0
	3093

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3.0
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	1147
	167
	156
	0
	129
	203
	58
	57
	21
	29
	80
	13
	0
	0
	0
	0
	2062






2. Ongole to Nadyal Road meet Mahanandi (KLMD 221)

	Direction :
	Bothways
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LCV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	13-2-20 UP
	1032
	445
	53
	6
	10
	40
	6
	0
	0
	21
	34
	55
	8
	0
	0
	2
	1710

	13-2-20 DN
	929
	454
	49
	4
	13
	42
	6
	0
	0
	29
	13
	93
	6
	0
	0
	10
	1647

	14-2-20 UP
	813
	401
	29
	4
	11
	19
	8
	0
	0
	19
	0
	68
	8
	0
	0
	8
	1387

	14-2-20 DN
	1013
	409
	59
	6
	8
	44
	6
	0
	0
	11
	8
	74
	4
	10
	0
	4
	1653

	15-2-20 UP
	960
	443
	34
	4
	4
	30
	6
	0
	0
	15
	0
	51
	2
	8
	0
	2
	1558

	15-2-20 DN
	992
	412
	44
	6
	4
	32
	8
	0
	0
	30
	0
	67
	2
	8
	0
	4
	1607

	16-2-20 UP
	908
	464
	51
	4
	6
	32
	10
	0
	0
	21
	6
	51
	10
	6
	0
	2
	1569

	16-2-20 DN
	1005
	391
	72
	6
	6
	38
	6
	0
	0
	34
	2
	67
	8
	10
	0
	0
	1644

	17-2-20 UP
	1098
	439
	63
	6
	6
	42
	8
	0
	0
	19
	6
	55
	4
	8
	0
	0
	1752

	17-2-20 DN
	941
	428
	63
	4
	6
	36
	6
	0
	0
	29
	2
	55
	15
	8
	0
	2
	1592

	18-2-20 UP
	1028
	414
	68
	6
	8
	36
	8
	0
	0
	29
	10
	49
	10
	8
	0
	0
	1672

	18-2-20 DN
	933
	422
	48
	6
	4
	38
	8
	0
	0
	21
	6
	49
	10
	6
	0
	2
	1550

	19-2-20 UP
	996
	435
	55
	6
	4
	21
	6
	0
	0
	29
	8
	36
	4
	8
	0
	0
	1606

	19-2-20 DN
	990
	384
	49
	6
	6
	32
	8
	0
	0
	27
	4
	63
	4
	8
	0
	0
	1578.9

	Total Weekly Traffic
	13636
	5939
	737
	70
	93
	483
	95
	0
	0
	333
	97
	834
	91
	84
	0
	34
	22526

	PCU
	6818
	2970
	737
	105
	279
	725
	285
	0
	0
	1499
	146
	417
	182
	504
	0
	102
	14767

	Average Daily Traffic
	1948
	848
	105
	10
	13
	69
	14
	0
	0
	48
	14
	119
	13
	12
	0
	5
	3218

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	974
	424
	105
	15
	40
	104
	41
	0
	0
	214
	21
	60
	26
	72
	0
	15
	2110





2. Nandikotkur-Pagidyal Road (KLMD 100)
	Direction :
	Bothways
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LCV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	13-2-20 UP
	2686
	820
	71
	0
	51
	17
	27
	10
	5
	6
	1
	76
	0
	0
	0
	3
	3773

	13-2-20 DN
	2809
	881
	75
	0
	50
	14
	26
	12
	3
	7
	1
	127
	9
	0
	0
	0
	4014

	14-2-20 UP
	2772
	757
	90
	0
	65
	20
	28
	13
	10
	15
	5
	108
	0
	0
	0
	8
	3891

	14-2-20 DN
	2392
	781
	89
	0
	65
	18
	26
	15
	9
	17
	5
	61
	0
	0
	0
	4
	3482

	15-2-20 UP
	2746
	865
	133
	0
	75
	32
	14
	8
	8
	7
	3
	99
	9
	0
	0
	4
	4003

	15-2-20 DN
	2595
	893
	143
	0
	75
	34
	14
	6
	8
	8
	4
	106
	0
	0
	0
	3
	3889

	16-2-20 UP
	2491
	815
	80
	0
	41
	16
	28
	7
	5
	0
	0
	82
	0
	0
	0
	2
	3567

	16-2-20 DN
	2361
	792
	90
	0
	38
	22
	24
	12
	0
	1
	0
	91
	2
	0
	0
	1
	3434

	17-2-20 UP
	2366
	776
	105
	1
	70
	26
	16
	11
	2
	4
	2
	107
	0
	0
	0
	0
	3486

	17-2-20 DN
	2480
	728
	100
	1
	70
	29
	17
	7
	1
	5
	1
	118
	0
	0
	0
	2
	3559

	18-2-20 UP
	2583
	805
	87
	0
	68
	36
	9
	6
	4
	6
	0
	89
	1
	0
	0
	1
	3695

	18-2-20 DN
	2733
	847
	84
	0
	72
	35
	12
	8
	0
	7
	0
	96
	0
	0
	0
	1
	3895

	19-2-20 UP
	2354
	783
	81
	0
	59
	38
	11
	9
	7
	6
	0
	91
	0
	0
	0
	1
	3440

	19-2-20 DN
	2428
	811
	85
	0
	57
	35
	9
	6
	0
	7
	0
	106
	0
	0
	0
	2
	3546

	Total Weekly Traffic
	35796
	11354
	1313
	2
	856
	372
	261
	130
	62
	96
	22
	1357
	21
	0
	0
	32
	51674

	PCU
	17898
	5677
	1313
	3
	2568
	558
	783
	390
	279
	432
	33
	679
	42
	0
	0
	96
	30751

	Average Daily Traffic
	5114
	1622
	188
	0
	122
	53
	37
	19
	9
	14
	3
	194
	3
	0
	0
	5
	7382

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	2557
	811
	188
	0
	367
	80
	112
	56
	40
	62
	5
	97
	6
	0
	0
	14
	4393





2. Atmakur to Sivauram (KLMD 097)

	Average Daily Traffic On Atmakur to Sivapuram Road 

	Start Date :-
	13-02-2020

	Section :
	Atmakur to Sivapuram Road 

	Direction :
	Bothways

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LCV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	13-2-20 UP
	543
	193
	28
	832
	7
	21
	0
	0
	0
	32
	18
	29
	4
	59
	0
	82
	1848

	13-2-20 DN
	489
	239
	26
	0
	11
	33
	0
	0
	4
	15
	7
	49
	3
	56
	0
	81
	1013

	14-2-20 UP
	428
	119
	15
	1
	8
	10
	0
	0
	0
	31
	0
	36
	4
	58
	79
	4
	793

	14-2-20 DN
	533
	115
	31
	0
	4
	23
	0
	0
	0
	6
	4
	39
	2
	55
	0
	84
	896

	15-2-20 UP
	505
	144
	18
	2
	2
	16
	3
	1
	0
	18
	0
	27
	1
	53
	0
	67
	857

	15-2-20 DN
	522
	197
	23
	0
	6
	17
	0
	0
	0
	16
	0
	35
	1
	55
	0
	7
	879

	16-2-20 UP
	478
	203
	27
	0
	0
	17
	5
	0
	0
	27
	3
	27
	5
	56
	0
	71
	919

	16-2-20 DN
	529
	206
	38
	0
	0
	26
	0
	3
	4
	18
	1
	35
	4
	55
	0
	78
	997

	17-2-20 UP
	578
	184
	33
	0
	5
	22
	2
	1
	0
	28
	3
	29
	2
	53
	0
	1
	941

	17-2-20 DN
	495
	225
	33
	0
	5
	19
	2
	3
	1
	15
	1
	29
	8
	54
	0
	73
	963

	18-2-20 UP
	541
	218
	36
	0
	4
	19
	2
	1
	1
	15
	5
	26
	5
	55
	0
	83
	1011

	18-2-20 DN
	491
	162
	25
	0
	6
	20
	1
	1
	0
	16
	3
	26
	5
	54
	0
	76
	886

	19-2-20 UP
	524
	229
	29
	0
	4
	11
	1
	0
	1
	25
	4
	19
	2
	53
	0
	76
	978

	19-2-20 DN
	521
	202
	26
	0
	3
	17
	1
	0
	1
	14
	2
	33
	2
	50
	0
	82
	954

	Total Weekly Traffic
	7177
	2636
	388
	835
	65
	271
	17
	10
	12
	276
	51
	439
	48
	766
	79
	865
	13935

	PCU
	3589
	1318
	388
	1253
	195
	407
	51
	30
	54
	1242
	77
	220
	96
	4596
	474
	2595
	16583

	Average Daily Traffic
	1025
	377
	55
	119
	9
	39
	2
	1
	2
	39
	7
	63
	7
	109
	11
	124
	1991

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	513
	188
	55
	179
	28
	58
	7
	4
	8
	177
	11
	31
	14
	657
	68
	371
	2369





2. Mudigedu-Guladurthi Road (KLMD 025)

	[bookmark: RANGE!A1:R30]Average Daily Traffic On Mudigedu Guladurthi Road (KLMD025)

	Start Date :-
	12-02-2020

	Section :
	Mudigedu Guladurthi Road (KLMD025)

	Direction :
	Bothways

	Mudigedu Guladurthi Road (KLMD025)

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LCV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	12-2-20 UP
	115
	11
	107
	9
	7
	0
	1
	0
	0
	11
	21
	13
	17
	66
	15
	7
	400

	12-2-20 DN
	234
	23
	111
	8
	1
	0
	4
	2
	0
	20
	18
	10
	14
	61
	13
	7
	526

	13-2-20 UP
	337
	15
	110
	7
	5
	1
	4
	9
	0
	21
	19
	16
	16
	68
	15
	9
	652

	13-2-20 DN
	277
	23
	110
	9
	2
	0
	5
	6
	0
	19
	5
	15
	16
	66
	12
	7
	572

	14-2-20 UP
	295
	29
	111
	7
	4
	0
	3
	1
	0
	26
	19
	12
	19
	67
	14
	8
	615

	14-2-20 DN
	294
	17
	110
	9
	0
	0
	3
	0
	0
	33
	16
	21
	18
	70
	11
	8
	610

	15-2-20 UP
	335
	18
	115
	9
	6
	0
	3
	4
	0
	19
	20
	14
	17
	64
	13
	7
	644

	15-2-20 DN
	261
	26
	111
	7
	2
	0
	6
	4
	0
	26
	15
	22
	17
	64
	12
	9
	582

	16-2-20 UP
	349
	27
	111
	8
	2
	0
	2
	6
	0
	23
	19
	13
	16
	62
	15
	7
	660

	16-2-20 DN
	327
	34
	110
	7
	1
	0
	5
	5
	0
	31
	17
	20
	16
	60
	12
	7
	652

	17-2-20 UP
	330
	31
	111
	8
	6
	0
	5
	7
	0
	17
	18
	16
	14
	65
	14
	9
	651

	17-2-20 DN
	298
	27
	111
	7
	2
	0
	3
	7
	0
	23
	18
	24
	12
	66
	12
	8
	618

	18-2-20 UP
	274
	25
	111
	9
	8
	0
	3
	4
	0
	24
	19
	15
	15
	66
	15
	10
	598

	18-2-20 DN
	929
	146
	110
	7
	0
	0
	5
	3
	0
	26
	15
	28
	16
	75
	12
	8
	1380

	Total Weekly Traffic
	4655
	452
	1549
	111
	46
	1
	52
	58
	0
	319
	239
	239
	223
	920
	185
	111
	9160

	PCU
	2328
	226
	1549
	167
	138
	2
	156
	174
	0
	1436
	359
	120
	446
	5520
	1110
	333
	14061

	Average Daily Traffic
	665
	65
	221
	16
	7
	0
	7
	8
	0
	46
	34
	34
	32
	131
	26
	16
	1309

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	333
	32
	221
	24
	20
	0
	22
	25
	0
	205
	51
	17
	64
	789
	159
	48
	2009




2. Nandyal to meet NN Road via Pulimaddi Road (KLMD 136)
	Direction :
	Bothways
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LCV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	13-2-20 UP
	5021
	1186
	105
	2
	21
	46
	2
	0
	4
	36
	4
	98
	24
	0
	0
	0
	6549

	13-2-20 DN
	4678
	1308
	121
	1
	19
	30
	4
	0
	0
	29
	2
	106
	21
	0
	0
	0
	6319

	14-2-20 UP
	5354
	1496
	126
	6
	19
	51
	3
	3
	0
	25
	1
	73
	21
	0
	0
	1
	7179

	14-2-20 DN
	4300
	1403
	106
	5
	17
	46
	1
	0
	0
	18
	0
	94
	19
	0
	0
	1
	6010

	15-2-20 UP
	4493
	1550
	104
	4
	16
	37
	1
	1
	0
	29
	0
	90
	19
	0
	0
	1
	6345

	15-2-20 DN
	4552
	1777
	131
	4
	14
	38
	5
	2
	0
	25
	2
	119
	2
	0
	0
	26
	6697

	16-2-20 UP
	4036
	1323
	96
	2
	4
	43
	4
	0
	0
	26
	0
	97
	23
	0
	0
	0
	5654

	16-2-20 DN
	4152
	1560
	124
	2
	5
	31
	2
	0
	0
	29
	0
	107
	24
	0
	0
	0
	6036

	17-2-20 UP
	4574
	1484
	113
	5
	21
	51
	2
	0
	0
	32
	1
	75
	17
	0
	0
	0
	6375

	17-2-20 DN
	4933
	1579
	102
	4
	21
	40
	3
	0
	0
	31
	1
	99
	20
	0
	0
	0
	6833

	18-2-20 UP
	3977
	1179
	125
	4
	18
	38
	1
	0
	0
	22
	0
	95
	24
	0
	0
	0
	5483

	18-2-20 DN
	4364
	1221
	118
	2
	22
	38
	1
	1
	0
	28
	0
	108
	18
	0
	0
	1
	5922

	19-2-20 UP
	4155
	1163
	104
	2
	18
	47
	3
	1
	0
	35
	1
	83
	21
	0
	0
	2
	5635

	19-2-20 DN
	4304
	1539
	121
	3
	18
	43
	2
	0
	0
	34
	1
	101
	25
	0
	0
	0
	6191

	Total Weekly Traffic
	62893
	19768
	1596
	46
	233
	579
	34
	8
	4
	399
	13
	1345
	278
	0
	0
	32
	87228

	PCU
	31447
	9884
	1596
	69
	699
	869
	102
	24
	18
	1796
	20
	673
	556
	0
	0
	96
	47847

	Average Daily Traffic
	8985
	2824
	228
	7
	33
	83
	5
	1
	1
	57
	2
	192
	40
	0
	0
	5
	12461

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	4492
	1412
	228
	10
	100
	124
	15
	3
	3
	257
	3
	96
	79
	0
	0
	14
	6835






2. Siivella Rudravaram Rudravaram (KLMD 188)

	Direction :
	Bothways
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LCV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	13-2-20 UP
	272
	97
	25
	26
	4
	11
	0
	0
	0
	16
	9
	15
	2
	56
	47
	68
	645

	13-2-20 DN
	245
	120
	27
	26
	6
	17
	0
	0
	2
	8
	4
	25
	2
	52
	41
	63
	633

	14-2-20 UP
	214
	60
	26
	16
	4
	5
	0
	0
	0
	16
	0
	18
	2
	37
	30
	58
	483

	14-2-20 DN
	267
	58
	24
	15
	2
	12
	0
	0
	0
	3
	2
	20
	1
	49
	48
	60
	557

	15-2-20 UP
	253
	72
	25
	15
	1
	8
	2
	1
	0
	9
	0
	14
	1
	0
	34
	61
	493

	15-2-20 DN
	261
	99
	25
	26
	3
	9
	0
	0
	0
	8
	0
	18
	1
	58
	45
	60
	609

	16-2-20 UP
	239
	102
	25
	26
	0
	9
	3
	0
	0
	14
	2
	14
	3
	49
	38
	59
	578

	16-2-20 DN
	265
	103
	24
	26
	0
	13
	0
	2
	2
	9
	1
	18
	2
	59
	46
	56
	623

	17-2-20 UP
	289
	92
	28
	26
	3
	11
	1
	1
	0
	14
	2
	15
	1
	60
	52
	66
	657

	17-2-20 DN
	248
	113
	27
	18
	3
	10
	1
	2
	1
	8
	1
	15
	4
	49
	37
	63
	595

	18-2-20 UP
	271
	109
	28
	26
	2
	10
	1
	1
	1
	8
	3
	13
	3
	60
	0
	67
	598

	18-2-20 DN
	246
	81
	26
	26
	3
	10
	1
	1
	0
	8
	2
	13
	3
	59
	0
	68
	543

	19-2-20 UP
	262
	115
	26
	26
	2
	6
	1
	0
	1
	13
	2
	10
	1
	62
	0
	66
	588

	19-2-20 DN
	261
	101
	24
	26
	2
	9
	1
	0
	1
	7
	1
	17
	1
	59
	52
	72
	630

	Total Weekly Traffic
	3589
	1318
	356
	319
	32
	136
	9
	5
	6
	138
	26
	220
	24
	705
	467
	883
	8233

	PCU
	1795
	659
	356
	479
	96
	204
	27
	15
	27
	621
	39
	110
	48
	4230
	2802
	2649
	14156

	Average Daily Traffic
	513
	188
	51
	46
	5
	19
	1
	1
	1
	20
	4
	31
	3
	101
	67
	126
	1176

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	256
	94
	51
	68
	14
	29
	4
	2
	4
	89
	6
	16
	7
	604
	400
	378
	2022





2. Sirivellametta -Gospadu Road (KLMD 190)

	Average Daily Traffic On Sirivellametta to Gospadu Road 

	Start Date :-
	12-02-2020

	Section :
	Sirivellametta to Gospadu Road 

	Direction :
	Bothways

	Sirivellametta to Gospadu Road 

	DATE
	Motorised Traffic
	Non-Motorised Traffic
	Grand Total

	
	Passenger Vehicles
	Goods Vehicles
	Agricultural
	Passenger
	Goods Vehicles
	

	
	Two Wheeler
	Three Wheeler
	Car/Jeep
	Mini Bus
	Bus
	Tempo / LCV
	Ord. Trucks
	Tractor with Trailor
	Tractor 
	Cycle
	Cycle Rickshaw
	Animal Drawn
	Hand Cart
	Vehicle (No.)

	
	
	
	
	
	
	
	2 Axle
	3 Axle
	M Axle
	
	
	
	
	Animal Drawn
	Horse Drawn
	
	

	12-2-20 UP
	473
	65
	44
	5
	7
	0
	11
	2
	0
	13
	0
	7
	12
	65
	23
	7
	734

	12-2-20 DN
	405
	54
	37
	6
	3
	0
	6
	0
	0
	13
	2
	0
	12
	66
	12
	8
	624

	13-2-20 UP
	591
	60
	49
	6
	3
	0
	5
	1
	0
	22
	2
	6
	12
	63
	13
	8
	841

	13-2-20 DN
	505
	45
	50
	5
	3
	0
	2
	0
	0
	17
	0
	3
	12
	62
	12
	7
	723

	14-2-20 UP
	628
	90
	46
	6
	4
	1
	2
	1
	0
	13
	14
	3
	12
	63
	12
	7
	902

	14-2-20 DN
	546
	72
	45
	6
	2
	0
	1
	0
	0
	10
	0
	6
	12
	64
	13
	8
	785

	15-2-20 UP
	534
	88
	46
	7
	6
	3
	9
	0
	0
	17
	4
	8
	12
	63
	11
	8
	816

	15-2-20 DN
	477
	67
	46
	6
	6
	1
	5
	1
	0
	21
	6
	13
	12
	65
	11
	7
	744

	16-2-20 UP
	553
	99
	47
	7
	2
	0
	4
	2
	0
	19
	2
	5
	12
	65
	11
	7
	835

	16-2-20 DN
	526
	93
	46
	6
	2
	4
	3
	1
	0
	13
	3
	4
	12
	62
	14
	7
	796

	17-2-20 UP
	486
	94
	45
	5
	7
	4
	4
	2
	0
	14
	5
	11
	12
	65
	16
	7
	777

	17-2-20 DN
	578
	110
	49
	7
	11
	7
	7
	2
	0
	23
	9
	8
	12
	68
	16
	6
	913

	18-2-20 UP
	621
	78
	42
	6
	5
	2
	9
	4
	0
	21
	8
	8
	12
	63
	15
	7
	901

	18-2-20 DN
	634
	96
	40
	5
	11
	5
	6
	5
	0
	19
	11
	4
	12
	62
	17
	8
	935

	Total Weekly Traffic
	7557
	1111
	632
	83
	72
	27
	74
	21
	0
	235
	66
	86
	168
	896
	196
	102
	11326

	PCU
	3779
	556
	632
	125
	216
	41
	222
	63
	0
	1058
	99
	43
	336
	5376
	1176
	306
	14026

	Average Daily Traffic
	1080
	159
	90
	12
	10
	4
	11
	3
	0
	34
	9
	12
	24
	128
	28
	15
	1618

	PCU Factor
	0.5
	0.5
	1.0
	1.5
	3.0
	1.5
	3.0
	3
	4.5
	4.5
	1.5
	0.5
	2.0
	6.0
	6.0
	3.0
	 

	PCU ADT
	540
	79
	90
	18
	31
	6
	32
	9
	0
	151
	14
	6
	48
	768
	168
	44
	2004






Annexure 2: Guidelines for Emergency Management System

[bookmark: bookmark315]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 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. The contractor should submit a copy of this plan to APRBRP 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 refer to this for developing site specific on site emergency preparedness plan.
[bookmark: _Toc535685987]
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
· Upstream activities of irrigation or damming
· Glacial lake outburst Flood at the source of the river

	Electrical Shock
	· HT line
· LT 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 & Falls (Man & Material)
	·      Work at Height (Roof Work, Steel Erection, Scaffold, Repair &       Maintenance, Erection of equipment, Excavation etc.)
·    Slips (Watery surfaces due to rain)
·     Lifting tools & Tackles (Electric Hoist & Forklifts)
· Falling into the river and drowning

	Collision with stationary / moving objects
	■      Vehicular movement on highway

	Other Hazards
	·    Cuts &Wounds
·    Confined Space (under & inside machinery etc.)
·    Hot Burns
·    Pressure Impacts (Plant contains several Pressure Vessels &     pipefitting containing CO2, Air, Water, product & Steam, which can cause accidents & 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 & Address of Contractor
· Updation sheet
· Project Location
· Name, Designation & 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 & 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 & 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 APRBRP and the Supervision Consultant
[bookmark: bookmark316]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

Emergency Response Plan

Project Proponents shall prepare site specific Emergency Response Plans 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 of concerned local authorities should be displayed at suitable locations along the road particularly in accident prone zones and sensitive locations.


Annexure 3 - 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 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.

Project area-wide public awareness campaigns 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: APRBRP 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 & DO offices or by e-mail, or by post, or by registering online of APRBRP 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, 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. 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 (SO) will have the overall responsibility for timely grievance redressal on environmental issues 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 NDB Accountability Mechanism through directly contacting (in writing)  the  Complaint  Receiving  Officer  at  NDB headquarters or the NDB India Resident Mission. The complaint can be submitted in any of the official languages of NDB’s Developing Member Countries. The NDB Accountability Mechanism information will be included in the Project Information Document 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 NDB 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.

The sexual harassment of women at workplace (prevention, prohibition and redressal) Act, 2013

An Act to provide protection against sexual harassment of women at workplace and for the prevention and redressal of complaints of sexual harassment and for matters connected therewith or incidental thereto.

Whereas sexual harassment results in violation of the fundamental rights of a woman to equality under articles 14 and 15 of the Constitution of India and her right to life and to live with dignity under article 21 of the Constitution and right to practice any profession or to carry on any occupation, trade or business with includes a right to a safe environment free from sexual harassment; and whereas the protection against sexual harassment and the right to work with dignity are universally recognised human rights by international conventions and instruments such as Convention on the Elimination of all Forms of Discrimination against Women, which has been ratified on the 25th June, 1993 by the Government of India; and whereas it is expedient to make provisions for giving effect to the said Convention for protection of women against sexual harassment at workplace.

Definitions - In this Act, unless the context otherwise requires:

(A) “Aggrieved woman” means— 
(i) In relation to a workplace, a woman, of any age whether employed or not, who alleges to have been subjected to any act of sexual harassment by the respondent; 
(ii) In relation to dwelling place or house, a woman of any age who is employed in such a dwelling place or house; 
(b) “Appropriate government” means— 
(i) In relation to a workplace which is established, owned, controlled or wholly or substantially financed by funds provided directly or indirectly—
 (a) By the central government or the union territory administration, the central government;
 (b) By the state government, the state government;




Annexure 4: Outline of an Environmental Monitoring Report

1. [bookmark: bookmark319][bookmark: bookmark320]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).

2. [bookmark: bookmark321]Compliance on Environment Safeguards Requirements
	
(Status of compliance with NDB 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).

3. [bookmark: bookmark322]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 NDB- cleared environmental assessment report , i.e., IEE or EIA) and corresponding safeguard measures undertaken, if applicable).

4. [bookmark: bookmark323]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, biodiversity 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.

(Compliance Inspections, Summary of Inspection Activities, Mitigation Compliance15 Mitigation Effectiveness 16. Findings of Environmental Monitoring Plan (EMOP) on quality of air, noise, water etc. and Results Assessment17)

5. [bookmark: bookmark325]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. The action plan could be presented in a tabular/matrix form (see below). Timeframe and responsibilities for reporting to NDB on the progress of implementation of corrective action plan should also be specified under this section.)

6. Environmental Monitoring Activities
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, executing   agency, project management unit, local government, and contractor and/or supervision consultant involved in receiving, documenting, and resolving the complaint (s).
ii. Specific actions taken to be taken to resolve the complaint and corresponding timeframe

7. [bookmark: bookmark326]Conclusion and Recommendation

Overall Progress of Implementation of Environmental Management Measures18 Problems Identified and Actions Recommended
Monitoring adjustment (recommended monitoring modifications based on monitoring experience/trends and stakeholders response)

8. [bookmark: bookmark327]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


Annexure 5 - Institutional / Implementation Arrangements

        Institutional 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 project.

The Chief Project Officer (CPO) heads APRBRP. He will be responsible for the successful implementation of the Project. The Chief Engineer is also the Project Director (PD) in the APRBRP set up for the implementation of the project. The PD is assisted by PIU, Technical / Environment and LAQ / R&R wings at the head office. Various wings are functioning under PIU such as Technical, Environment, LAQ, Administration and Accounts.

	An Environmental Management Plan Implementation Unit (EMPIU) has been created in Project Implementation Unit (PIU) and a Sr. Environmental Specialist Environment has been positioned for the overall functioning of the EMPIU. The main activities of the EMPIU 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, 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, 2 Assistant Executive Engineer (AEE) and 2 Assistant Engineer (AE) has been proposed for APRBRP -III. 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 EMPIU 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. Organizational setup of for PIU. 

Implementation Arrangements

	The APRBRP 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 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 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 ICB shall assist the APRBRP 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 & Experience

· Postgraduate in Environmental Management / Environmental Science / Ecology / Environmental Planning / degree in Civil Engineering with PG / specialisation in environment.
· 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 & Responsibilities 

· The key responsibility of the Environmental Specialist will be the successful implementation of the EMP.
· In addition, he / she will update APRBRP 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 biodiversity) programs to ensure compliance with the statutory requirements and the EMP.
· Hold regular meetings with Contractor and provide update to APRBRP regarding the progress of environmental works.
· Prepare and submit Monthly, Quarterly, Semi-annual and Annual Environmental report to APRBRP.
· Develop and organise 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 Jr. Environmental Specialist to assist the key professional. 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 & Experience

· Postgraduate in Environmental Management / Environmental Science / Ecology / Environmental Planning / Environmental Engineering.
· 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 issues.
· Prior practical experience in multilateral funded projects in highways sector would be an advantage.

Roles & Responsibilities

· The key responsibility of the Environmental Specialist will be the successful implementation of the EMP.
· In addition, he / she will update the Key Environmental Specialist & the 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  &  biodiversity)  Programs  to  ensure  compliance  with  the statutory requirements and the EMP.
· Interact & hold regular meetings with Contractor Environmental Officers in implementation of the EMP.
· Assist the Key Environmental Specialist 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 Sublet) 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 go together. The Contractors shall employ a full time Environmental Officer whose qualification and responsibilities shall be as stated below:

 Qualification and Responsibilities of Environmental Officer (EO) of Contractor:

Qualifications & Experience

· Postgraduate in Environmental Management / Environmental Science / Zoology / Botany / Ecology / Environmental Planning / Environmental Engineering.
· 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 & 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 & biodiversity) 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 & 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 Rs. 2,000/ every day from his invoice.
· The EO shall be approved by the Client.
· In case of non-notified absence of the EO (absence to be notified to the authority in writing) for more than 15 days from site, a fine of Rs. 2,000 per day to be levied on the contractor. Eligibility  of  leave  due  to  the  EO  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 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 & 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 & MO and monitor the project facilities and report to the EO on activities that adversely affect the environment in the vicinity.

	Plant Engineer: The Plant Engineer has the responsibility of managing and controlling the hot mix plant, 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 shall immediately notify the EO for necessary actions.


Annexure 6 - 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 subcontractor 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.

Therefore, for successful implementation of EMP it is important to orient contractor’s supervisory staff as well as key field staff towards environmental issues of highway project, implementation of mitigation measures, green construction technology and sustainable environment to safeguard natural resources and environment. The Environmental Specialist / Engineers at PIU and Independent Engineer 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 & Social Issues in Highway Projects.
· Road Safety and Road Safety Audit for Highways.
· Mainstreaming Biodiversity 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 & Green Infrastructure.
· Use of Waste Plastic in Road Construction.
· ISO 14001:2004 Environmental Management System.

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.



Annexure 7: Guidelines for Tree Plantation and Management

Preparation of the Plantation Area: For plantation in new areas it always economical and comfortable to plant trees in blocks. The open areas near the subproject 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 x 2 m2, 3 x 1 m2, 3 x 3 m2, 4 x 2 m2 and 4 x 4 m2, depending on site condition. However, wider spacing of 6 x 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 silvicultural 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 3-4 years old and repeated every 4 years until the stand is 15 years old. Between 15-25 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, 30-40% 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 
Responsibility:

Prime Responsibility: PIU through contractor or Forest Department Contractor will be responsible for tree cutting or plantation.

Supervisory Responsibility: Supervision Consultant to check compliance of above guidelines.


Annexure 8: Guidelines for Borrow Areas Management

[bookmark: bookmark314]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 topsoil to a depth of 15cm 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 topsoil will be stripped off from the borrow pit and this will be stored in stockpiles in a designated area for height not exceeding 2m and side slopes not steeper than 1:2 (Vertical: Horizontal).
· Ridges of not less than 8m widths will be left at intervals not exceeding 300m. 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 500m 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 15m from the toe of the bank or high flood level, whichever is maximum.
· In case of settlements, borrow pits will not be selected within a distance 800 m from towns or villages. If unavoidable, earth excavation will not exceed 30cm in depth;
· The haulage distance from site will not be too far.
· Redevelopment 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 aquaculture 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 topsoil in accordance with compliance requirements with respect MOEFCC/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.


Annexure 9: Guidelines for Waste Disposal Management

A Waste disposal and management plan will be prepared by the contractor before start of construction works and submitted to APRBRP 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 Govt. Authorities or land owner
(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 & 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 unrest.
(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 (landfill). 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 APRBRP.


Annexure 10:-Guidelines for Siting and Layout of Construction Camp

A.  Siting
	
The following guidelines shall be followed while siting the construction camps:

· The construction camps shall be located at least 500 m away from habitation. The living accommodation and ancillary facilities for labour shall be erected and maintained to approved standards and scales.
· Non-agricultural land should be used, as for as possible.
· Not within 1,000 m of either side of locations of Forest areas.
· All sites used for camps must be adequately drained. They must not be subject to periodic flooding, nor located within 300 feet of pools, sink holes or other surface collections of water unless such water surface can be subjected to mosquito control measures.
· The camps must be located such that the drainage from and through the camps shall not endanger any domestic or public water supply.
· All sites must be graded, ditched and rendered free from depressions such that water may get stagnant and become a nuisance.

B.  Layout

Contractor shall follow all relevant provisions of the Factories Act, 1948 and the Building and the other Construction Workers (Regulation of Employment and Conditions of Service) Act, 1996 for development and maintenance of construction camp. A conceptual layout of a typical construction site has been presented in Figure-A.  The contractor during the progress of work shall provide, erect and maintain necessary (temporary) living accommodation and ancillary facilities for labor to standards and scales approved by the Engineer of IE. The site must be graded and rendered free from depressions such that water does not get stagnant anywhere. The entire boundary of the site should be fenced all around with barbed wire so as to prevent the trespassing of humans and animals. All temporary accommodation must be constructed and maintained in such a fashion that uncontaminated water is available for drinking, cooking and washing. Safe drinking water should be provided to the dwellers of the construction camps. Adequate washing and bathing places shall be provided and kept in clean and drained condition. Construction camps are to be sited away from vulnerable people and adequate health care is to be provided for the work force. Vehicle parking area is to 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.

C.  Drinking Water

The contractor should provide potable water within the precincts of every workplace in a cool and shaded area, which is easily accessible. All potable water storage facilities must be on a safely raised platform that is at least 1m above the surrounding ground level. Such facilities shall be regularly maintained from health and hygiene point of view. If necessary, water purifier units shall be installed for providing potable water. As far as possible, shallow wells should not be used as potable source of water. However, if water is drawn from any existing well, irrespective of its location from any polluting sources, regular disinfection of the water source (which may include application of lime, bleaching power and potassium permanganate solution) has to be ensured at weekly/fort nightly interval. All open wells will be entirely covered and will be provided with a trap door to prevent accidental fall and contamination from dust, litter etc. The trap door will be kept locked and opened only for cleaning or inspection, which will be done at least once in a month. A reliable pump will be fitted to each covered well. A drain shall be constructed around the well to prevent flow of contaminated water into the well from road, camp or other sources.

Contractor’s vehicles shall not be allowed to wash in the river / stream / pond. This is to avoid potential pollution from oil residues.

D.  Sanitation Facilities
Construction camps shall be provided sanitary latrines and urinals. Adequate number of toilets  shall  be  provided  separately for  men  and  women  depending  on  their  strength. Sewerage drains should be provided for the flow of used water outside the camp. Drains and ditches should be treated with bleaching powder on a regular basis. The sewage system for the camp must be properly designed, built and operated so that no health hazard occurs and no pollution to the air, ground or adjacent watercourses takes place. Compliance with the relevant legislation must be strictly adhered to. Garbage bins must be provided in the camp and be regularly emptied at designated disposal place in a hygienic manner.

Portable toilets may be brought to use and the night soil from such units has to be disposed through designated septic tanks so as to prevent pollution of the surrounding areas. All these facilities shall be inspected on a weekly basis to check the hygiene standards.

E.  Shelter at Workplace

At every workplace, there shall be provided free of cost, four suitable shelter, two for meals and two others forest, separately for use of men and women laborers. The height of shelter shall not be less than 3 m from floor level to lowest part of the roof. Sheds shall be kept clean and space provided shall be the basis of at least 0.5 m2 per head.

F.  Canteen Facilities

A cooked food canteen on a reasonable scale shall be provided for the benefit of workers wherever it is considered necessary and should generally conform to sanitary requirements of local medical, health and municipal authorities including such precautionary measures as necessary to prevent soil pollution of the site.
	
G.  First Aid Facilities

At every workplace, a readily available first-aid unit including an adequate supply of sterilized dressing materials and appliances shall be provided as per the Factory Rules. Workplaces in remote location and far away from regular hospital shall have indoor health units with one bed for every 250 workers. Suitable transport shall be provided to facilitate taking injured and ill persons to the nearest hospital. At every work place an ambulance room containing the prescribed equipment and nursing staff shall be provided.

H.  Health Care Facilities

Health problems of the workers should be taken care of by providing basic health care facilities through health centres temporarily set up for the construction camp. The health centre should have at least a doctor, nurses, duty staffs, medicines and minimum medical facilities to tackle first aid requirements or minor accidental cases, linkage with nearest higher order hospital to refer patients of major illnesses or critical cases.

The health centre should have MCW (Mother & Child Welfare) units for treating mothers and children in the camp. Apart from this, the health centre should provide with regular vaccinations required for children.

I.	Day Care Facilities

At every construction site, provision of a day care shall be worked out so as to enable women to leave behind their children. At construction sites where 20 or more women are ordinarily employed, there shall be provided at least a hut for use of children under the age of 6 years belonging to such women. Huts shall not be constructed to a standard lower than that of thatched roof, mud walls and floor with wooden planks spread over mud floor and covered with matting. Hut shall be provided with suitable and sufficient openings for light and ventilation. There shall be adequate provisions of sweepers to keep the places clean. There shall be two maid servants (or ayes) in the satisfaction of local medical, health, municipal or cantonment authorities. Where the number of women workers is more than 25 but less than 50, at least one hut and one maid servant should be provided to look after the children of women workers. Size of cares shall vary according to the number of women workers employed.
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Annexure 11:-Guidelines on Slope Stabilization

A.  Introduction


Erosion Control on roads is fundamental for the protection of water quality. Soil stabilization and erosion control practices are needed and should be used in areas where soil is exposed. Bare ground should be covered, typically with grass seed and some form of matting or mulch. This will help prevent erosion and subsequent movement of sediment into river, streams, lakes and ponds. This movement of sediment can occur during and after road construction. Erosion control measures need to be implemented immediately following construction and every time an area is disturbed.

B.  Soil Erosion Control

Soil erosion is the process of detachment and transportation of soil particles by wind, water principally.  Normally non-cohesive soil particles are blown away by wind erosion. The kinetic energy of falling rain drops causes detachment of soil particles and subsequently carried away by surface run-off. Edibility co-efficient of soil and impact of rain drops are determinant factors in the process. This is guided by the nature of soil (clay content), particle size distribution and soil condition like saturation, density, permeability, plasticity etc. Dislodged soil particles flow down the slope with the overland flow, eroding and destabilizing the soil-body. When the intensity of rainfall increases surface run-off velocity accelerates  and  facilitates  carriage  of  subsequent  particles  and  ultimately  results  in disorders in the form of rill to gully and finally to erosion ditches. These disorders will impair slope stability worst if not controlled with proper protective measures.

Ground cover is considered as the most suitable solution for erosion protection. Tress, grass and other plant species are natural soil-binders and provide the best natural solution against erosion. In bio-engineering, plants have mainly two functions viz. hydrological and mechanical. Hydrological effects of plants are many such as interception (rain drops strike the leaves first before striking the ground soil), storage (leaves and stems hold water for some time before it eventually reaches the ground), infiltration (stems and shoots roughen and loosen the ground, enabling water to infiltrate more easily) etc. Mechanical function of plant is to reinforce the soil by binding the loose soil particles with its fibrous root system.

Bio-engineering is the technique of utilizing vegetation in addressing geotechnical problems. Environmental uncertainties are prompting engineers to favour bioengineering 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 geotextiles such as Coir Geotextiles. Properly  designed  Coir  Geotextiles  laid  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 geotextiles 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 (Veliger grass) to re-establish on a disturbed slope to building an engineered wall.
Annex-8.3A: Guidelines on Slope Stabilization
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Annexure 12:-Guidelines for Siting, Operation and Re-Development of Borrow Areas

A.  Introduction

Potential sources of earth (borrow areas) 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.

However, borrow areas for the project will be finalized by the Contractor. All provisions stipulated in this guideline shall be strictly adhered to. The finalization of all such locations will depend on the approval given by the Sr. Environmental Specialist of the Independent Engineer (IE) on technical and environmental grounds. This includes on-site verification by the IE to cross-check the correctness of details provided by the Contractor in the prescribed format. Only after receipt of the written approval from the IE, the Contractor shall enter into a formal agreement with landowner.

B.  Siting


The selection of borrow areas shall be based on environmental considerations apart from civil engineering considerations. Environmental considerations dictate that:

· Borrow areas should be located away from human habitation (1 km away) to avoid breeding of mosquitos and other organisms during monsoon when the borrow areas are flooded.
· Borrow areas should be at a distance of about 1.5 km from ecologically sensitive area i.e. Reserve Forest, Protected Forest, Sanctuary, National Park and any archaeological sites.
· Borrow areas should be generally on degraded land unsuitable for any productive purpose. Government or community land should be preferred to private land. Productive agricultural land should not as far as possible, be used for borrowing earth and where it is used, the productive top soil must be stored and reuse.
· Borrow areas should not, as far as possible, obstruct the natural drainage of the ground and bunds and/or boundary drains should be created on their periphery to restore the flow of natural run off.
· Borrow areas should not be selected near sensitive locations such as banks or beds of rivers or channels, which can adversely affect the river hydrology and hydraulics, or along the road or rail embankment, which, apart from threatening the embankment may enhance the severity of accidents if these happen, or close to public structures such as transmission towers whose foundation can be endangered.
· Borrow area sites must be authorized sites. If located on private land, there should be written consent of the owner in the form of lease agreement permitting the use of the land for borrowing earth. If located on government or community land, the permission should be of the appropriate authority.


Avoid locating borrow area close to any road (maintain at least 30m distance from ROW and 10 m from toe of embankment, whichever is higher);


C.  Borrow Area Operations

· Excavation in the areas should be planned keeping in view the end use of the borrow area land the shape and dimensions of the area to be excavated from (length, breadth and depth) should be accordingly decided. Generally the depth of excavation should not be deeper than 2m from the consideration of safely of the humans or animals against accidental fell into the ditch.
· The eventual slope of the excavation should be 2 (H):1(V) from the consideration of safety of the slopes as well as humans.
· There should be safe access to the earth moving equipment and transport vehicles into the borrow areas.
· The approach to the borrow areas from the public or private haul roads should have a reasonable design to withstand the movement of transport vehicles.
· Dust palliation measures should be taken to minimize dust pollution on the approach roads (e.g. watering, spraying of lime or cement slurry or bitumen emulsion, etc.)
· Spillage of materials under transit on to the haul roads or main roads through gaps in the transport vehicles should be guarded against buy plugging such gaps. Similarly, Wind blowing of the materials in transit should be checked by suitable covers.
· Where productive agricultural land is used for borrow areas, the top soil in 150 mm thickness should be scrapped, stock piled and re-used for rehabilitation of borrow areas. At least 10% of the temporary land should be earmarked for stockpiling. The top soil should be seeded and mulched to cover the slopes, or any degraded area in thickness between 75 -150 mm.

D.  Borrow Area Rehabilitation Plan

The borrow area must be rehabilitated after completion of the work and rehabilitation plan should be prepared in advance in consultation with the community. The area shall be restored to a safe and secure area usable to the public enabling safe access and entry to the restored site survey filling the borrow pit floor to approximately the access road level. Some indicative rehabilitation measures could be community water storage facility, pisciculture ponds, recreational spots, landscape enhancement, or rehabilitation by re-vegetation of the borrow area. Where re-vegetation is done, it should be ensured that:

· Vegetative cover is established on all affected land.
· Topsoil is placed seeded and mulched within 30 days of final grading if it is within a current growing season or within 30 days of the start of the next growing season.
· Vegetative materials to be used are grasses, legumes, herbaceous or woody plants or a mixture thereof Plant material must be planted during the first growing season following the reclamation phase
· Selection  and  use  of  vegetative  cover  should  take  into  account  soil  and  site characteristics such as drainage, pH, nutrient availability and climate to ensure permanent growth. Choice of plant species for the planting program shall be made in consultation with ecological consultant and local forest department.
· The planning of trees and shrubs results in a permanent stand or regeneration and succession rate, sufficient to assure a 75% survival rate.
· The planning results in 90% ground coverage.
· The site should be inspected when the planting is completed and again at one year to ensure compliance whit the reclamation plan.

E.  Borrow Area Documentation

1)  Location reference and potential yield: The information as per the table below should be contained in the documentation:

     2)  Land use and vegetative cover (exiting)

· Existing land use (agricultural/barren/scrub/grazing/any other type).
· Vegetation /trees to be removed.
· Erosion /degradation potential.
· Distance and name of the nearest settlement.
· Distance from the nearest surface water body.
· Drainage pattern of the area.
· Distance of the nearest reserve forest / eco-sensitive area (if any).
· Distance of the nearest sacred tree (if any).
· Distance from the nearest school/hospital/primary health centre.
· Daily / occasional or avenues for generation of income for adjoining community.

 3)  Borrow area and community features

· Area (in Sq. m).
· Type of Access / width / kutcha / pucca etc. from carriageway.
· Soil type.
· Slope / drainage characteristics.
· Water Table of the area or identify from nearest well etc. /ask people.
· Land-use type such as barren / agricultural / gazing land.
· Social features of settlement / community and its proximity.
· Present use of the borrow area by the community.
· Identification of any other community facility in the vicinity of the borrow pit.

         4)  Plans and photographs

· Borrow area site plans showing the land use, habitation, drainage pattern and structures and other physical features such as access roads, haul roads, existing community facilities (roads, schools, play grounds, community facilities, religious places etc.)
· Before and after photographs of the borrow areas.
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Annexure 13:- Guidelines for Siting, Operation and Re-Development of Quarrying and Stone Crushing Operations


A.  Introduction

Three stone quarries are identified along the project road section and samples are collected and tested. The materials have been tested to ascertain their suitability for road construction and compliance with the specifications requirements. The sampling locations, name of quarry /village and approximate lead distance from project.
Local enquiry suggests that extraction / mining of natural sand is banned in Andhra 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. During field investigation two sources of manufactured sand were identified and representative samples were collected and tested from these sources. 

B.  Overview


A quarry is a type of open-pit mine from which rock or minerals are extracted for building materials, such as dimension stone, construction aggregate, riprap, sand, and gravel. Quarrying causes environmental damages like air and noise pollution, water logging etc. and requires permission from regulatory authorities like mining department, state pollution control board etc. It requires a careful approach in the site selection process, scientific method of quarrying and appropriate measures to redevelop it.

C.  Criteria for Locating the Site/s


The selection of a quarry is sole responsibility of the contractor and should be undertaken in adherence to the rules & regulations of the authorities. Following criteria should be followed while selecting a quarry site:

· To the extent possible barren land or waste lands shall be preferred during site selection and fertile land and agricultural land shall be avoided.
· There shall be no quarrying of sand in any river bed or adjoining area or any other area which is located within 500 meters radial distance from the location of any bridge, water supply system, and infiltration well or pumping installation of any of the local bodies or Central or State Government
· Department or any area identified for locating water supply schemes by any of the Government Department or other bodies.
· Quarry site shall be located at a minimum distance of 1km from any human settlements and 100 meters from any surface water body / natural drainage channel.
· Locate the quarry and crusher at a min. distance of 1.5 km away from forests / wildlife habitats / ecologically sensitive areas
· Access roads to quarry sites must be wide enough for heavy vehicle movement without inconvenience to local traffic.
· After identification of the site the Contractor should fill up the prescribed reporting format and submit the same for approval to the Sr. Environmental Specialist of the Independent Engineer without which any activity shouldn’t be started on the site.

D.  Finalization of Selected Site/s

The selected site/s shall be approved by IE and PIU, after considering the compliance with the EMP clauses. No agreements or payments shall be made to the land owner/s prior to receipt of a written approval from the IE and PIU. Any consequence of rejection prior to the approval shall be the responsibility of the Contractor and shall be made good at his own cost.


E.  Setting up of quarrying and Stone Crusher

Quarrying involves not only extraction of material (rock) but also crushing and screening that makes the rock suitable for use as construction material. Following are the major parameters to be considered before the start of quarrying and stone crushing operations:

Site Preparation

The stripping, stacking and preservation of top soil will be mandatory and absolutely no activity should be allowed prior to the satisfactory completion of this conservation measure as per guidelines in EMP. The boundary of the quarry should be demarcated using barbed wire fencing in order to avoid the future dispute over land as well as to avoid accidental trespassing of people. There should be recorded documents of exact no of trees cut. Contour trenches should be dug along the quarry area boundary and at any other appropriate places considering the topography to reduce the surface run off and conserve soil and water. Side slopes shall be constructed with slope drains at applicable locations to provide drainage and avoid any landslides. All the drainage constructed should be linked to existing drainages in order to avoid flooding and water logging.

Setting up of a Quarry Site

The layout of a quarry should provide a gravity flow of material from the face to the crusher, from the crusher to the storage bin and from the bin to the hauling equipment. Adequate arrangements should be made for avoiding fugitive emissions from quarry and crusher premises. This will include:


a)  Housing the noise and dust producing units of the crusher plant in a building with wall of minimum 23 cm thickness and with suitable roofing
b)  Control of air pollution through provision of in-built dust extraction systems in the crusher unit and all transfer points
c)  A chimney of appropriate height for the DG set (as specified by SPCB)
d)  Water sprinkling facilities for the camp premises
 e)   Facilities to store water required for 3 days use

Consent to Operate the crusher unit should be obtained from SPCB under Air (Prevention and Control of Pollution) Act, 1981 before starting the operation.

Safety Aspects

· Blasting timings in quarry should be fixed avoiding the rush hours and these timings should be adhered to in order to avoid the conflict between the surrounding communities or population. Provide warning sirens 10 minutes before each explosion as a warning alarm to people in and outside the quarry. Damaged explosives must be disposed-off in a safe manner away from the operational area. Speed of the vehicles around the quarry should be restricted to a low speed in order to reduce the noise pollution and dust generation. Workers should not be exposed to sound of more than 85 – 90 dB for more than eight hours a day and shall be provided with adequate safety wears and personal protective equipment like ear muffs / plugs etc. Fire extinguishers should be provided in the site office.

· Traffic movements should be restricted along the access road around times that children walk to and from school. Proper first aid facilities should be provided within the site office and in case of an accident, quick access to nearby hospital /clinic should be provided.

Facilities for Workers

· Potable drinking water should be provided in the site office in a hygienic environment sufficient for all the people.
· Adequate no. of toilets shall be provided for the workers with adequate water supply, proper drainage and effluent treatment system like septic tank with soak pit. Soak pit should have a sealed bottom, honey comb wall and 75cm thick, 2mm sand envelope around that.
· The sewage system for the camp must be properly sited, designed, built and operated so that no health hazard occurs and no pollution to the air, ground or adjacent watercourses takes place.

Waste Disposal

· The Contractor should provide separate garbage bins for biodegradable, non- biodegradable and hazardous wastes in the camps and ensure that these are regularly emptied and disposed-off in a hygienic manner.
· No incineration or burning of wastes shall be carried out by the Contractor.
· The disposal of any biodegradable matter shall be carried out in pits covered with a layer of earth   within the camp site. Discarded plastic bags, paper and paper products, bottles, packaging material, gunny bags, hessian, metal containers, strips and scraps of metal, PVC pipe scrubber and poly urethane foam, auto mobile spares, tubes, tires, belts, filters, waste oil, drums and other such materials shall be either reused or sold /given out for recycling.
· POL (petroleum, oil and lubricants) waste shall be disposed-off by transfer only to recycler/ re-refiners possessing valid authorization from the State Pollution Control Board and valid registration from the Central Pollution Control Board.
· Used lead batteries, if any, should be disposed as per the Batteries (Management and Handling) Rules 2001.
· Quarry areas should be protected from illegal dumping of waste by third parties. The overburden should kept as minimum to maximize the commercial efficiency of the quarry, it can be utilized for creating earth bunds to mitigate the noise and visual impacts and also for the site rehabilitation process.
· No quarry waste shall be dumped within a 100 m either side of the road. The overburden should be reused or disposed properly. Site for overburden disposal should be planned within the quarry site or any other appropriate site.


Training to Workers

· Workers shall be trained in smooth and safe operation of plants and equipment, their regular maintenance and various safety measures to be followed as well as about the need and importance for adherence to these measures.
· All the drivers should be trained about safe driving and should be made aware about the need to observe caution while plying through access roads, especially during the time when children walk to and from school.
· Conduct education programs with the locals regarding the potential impacts of blasting, blasting warning systems, schedules etc.

Information Dissemination

· There should be a sign board of size 6’ x 4’ mentioning the project details and contractor’s details to disseminate the information to the public.
· There should be a second sign board displaying the latest air and noise monitoring data against the standards specified.
· Warning sign boards should be set up at the entrance gate for the public as well as at other required places for the workers to alert them about the nature of operation being undertaken.

Other Mitigation Measures

· The quarry should not damage any building, work, property or rights of other persons.
· The quarry should not alter any right of way, well or tank.
· Roads inside the crusher premises should be tarred or concreted.
· Water course, if any, from a higher slope should be properly drained out.
· Strom water drainage shall be provided to prevent water logging and flooding in and around the area.
· The possibility of collecting the storm water in a pit or a tank should be explored so that it can be reused for dust suppression and the dependence on other water sources could be reduced. If this is not possible, the water should be safely channelled out of the quarry without disturbing any nearby human settlement.
· A register should be provided in the camp site for public to record their grievances if any.
· Environmental monitoring (air, noise, surface & ground water) should be conducted on quarterly basis.
· The concerned authority – IE / PIU should regularly review the environmental, health and safety aspects. If any adverse effect on environment, habitat and concern of safety is noticed, appropriate measures should be taken as suggested by IE or should arrange an alternative for road construction materials.
· In the case of existing quarries and additional quarries, the contractor has to ensure that all actions in these quarries are in compliance with EMP.

F.  Operation of Quarry Site and Stone Crushing Unit


· No quarrying operation shall be done without the approval from the concerned authority.
· The equipment used in quarry should be wear faced, which extends the equipment life and reduce the demand for spare parts.
· Adopt controlled blasting techniques and conduct quarrying in a skillful, scientific and systematic manner.
· All units should operate only between 6 am and 10 pm. or as specified by SPCB in the consent letter.
· Accessory facilities to be provided in the quarry includes sprinklers to spray water for dousing the dust generation, noise suppressers and rubberized mounting to reduce noise and vibration and tarpaulins or covers over material transporting vehicles.
· Provide sufficient water storage facility for 2 days’ use.
· Measures have to be taken to reduce the dust generation during drilling operation. Deep wetting of drilling zones also to be done by water sprinkling and drilling machine shall be fitted with dust suppression, collection and disposal arrangements.
· To avoid spillage of fuel and lubricants, the vehicles and equipment should be properly maintained and repaired. Maintenance should be carried out on impervious platforms with spill collection provisions.


Following conditions regarding sound generation should be complied with in a quarry / crusher unit:

· The sound level (Leq) measured at a distance of 1 m from the boundary of the site shall not exceed 55 dB (A) during day time (6 a.m. to 6 p.m.) and 45 dB (A) during night time (6 p.m. to 6 a.m.).
· The  DG  set  shall  be  provided  with  exhaust  muffler  /acoustic  enclosure/acoustic treatment with an insertion loss of minimum 25 dB(A) and its emission levels should be within relevant SPCB guidelines.
· A proper, routine and preventive maintenance procedure for the DG set shall be set and followed in consultation with the DG set manufacturer.

G.  Quarry Management Plan

Quarry Management Plan shall be documented as follows for each quarrying sites:

H.  Redevelopment of Quarry Area

The main objective of the redevelopment of quarries is to make the area safe and secure place and adapt it to a suitable land use like leisure place or fishing place etc. which is suitable for the physical environment as well as for the community around. Along with the preparation of quarry and crusher management plan the contractor should also prepare a re-development plan, which will be submitted for approval to IE who in turn will be responsible for approving and monitoring these plans. The restoration plan should indicate following points:

· List of structures to be demolished and list of the clean-up activities that need to be undertaken.
· Presence of facilities that could be put in use by the land owner if it is a leased out private land or community in case of a public property.
· The proposed use of the quarry site with a layout plan showing the proposed facilities improvement measures, list of local plant species that could be planted etc.
· Photographs of the site before and during the quarrying process

Possible re-development options include the following:

· Re-vegetation of the quarry to merge with surrounding landscape with reuse of top soil mixed together with farm yard manure.
· Development of exhausted quarries as water bodies, where the quarry pit is developed into pond or a rainwater harvesting structure.
· Pits created as a result of blasting could be filled with over burden which are removed and stockpiled in other areas or with construction debris. Top soil should be spread back and trees should be planted along the boundary.
· Tree plantation where ever possible depending on the proposed use, erosion control measures etc. should be taken up as part of the redevelopment plan.

I.	De-mobilization of the Site

· The contractor should clear all temporary structures; dispose all building debris, garbage, night soils and POL waste as per the approved debris management plan.
· All disposal pits or trenches should be filled in, disinfected and effectively sealed off.
· Once the re-development plan is implemented and the site is restored, the same should be intimated to IE by the contractor.
· The IE shall ensure that all clean-up and restoration operations are completed satisfactorily and written approval is given to the contractor before the ‘works completion ‘certificate is issued / recommended.
· The PIU shall ensure through site inspection that the Contractor and IE have complied with all these provisions.
· The site can then be handed over to the concerned owner or local bodies or for local communities as the case may be.
· Certification  /  documentation  pertaining  to  approval  for  clean-up  and  restoration operations and thereafter handing-over to the owner shall be properly maintained by the Contractor, Supervision Consultant and PIU.
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Annexure 14:-Guidelines for Sediment Control

Right at the initial stage of the work, the operations such as clearing and grubbing, roadway and drainage excavation, embankment / sub-grade construction, bridges and other structures across, pavement courses and shoulders are undertaken. These activities generate huge wastes and debris, which should not find their way into drainage channels and water courses nor should remain exposed to wind at the site and allowed to erode and contaminate productive soils or generate windblown dust particles in the atmosphere.

Erosion and sediment control measures shall, therefore, be planned to prevent soil erosion and sedimentation. These measures may involve temporary measures at construction stage, such as  of  temporary berms, dikes,  sediment  basins, slope  drains,  use  of  temporary  mulches, fabrics, mats, seeding or other control devices .Permanent erosion control measures aim at preventing erosion during the project life cycle and should be planned as a part of the project design. These may involve turning or pitching the embankment Slopes, turning / mulching / vegetating the exposed areas, vegetating or reinforcing the cut slopes by appropriate methods such as shot-crating, rock bolting, soil-nailing, gabions etc.

Sediment control, whether temporary or permanent, would be mostly project and site specific. However, some of the generic measures shall be as follows.

· Debris generated at construction site must be removed immediately and dumped at the designated dump sites after useful recyclable materials are sorted out, and properly stocked or stacked.
· The site cleared after removal of debris would usually be prone to erosion. These areas should be treated by mulching and other dust palliation measures.
· There could be many mulching options such as seeding top soil and spreading the mulch (organic) to permit growth of grass, or other methods like mulches of tiles, brick bats, stone chips, or any other non-erodible wastes, which cover the exposed soil, allow moisture to be retained within soil and prevent erosion.
· Dust palliation measures by any suitable commercially available dust palliatives, application of water, and cement, lime or bitumen emulsion in thin application to bind the dust particles together.
· All slush at construction sites, which after drying up become erodible must be either dredged and removed or treated appropriately in-situ (say by mulching).
· Temporary drains combined with sedimentation tanks should be created at the periphery or edge of the work sites to arrest the sediments brought by rains or construction activities requiring water and discharge only sediment free water into the water courses.
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Annexure 15:- Guidelines for Siting and Management of Debris Disposal Site

A.  Overview


Construction of highways generates huge quantity of building debris which needs to be disposed-off in previously identified sites suitable for such an activity. This process entails close scrutiny of the sites with respect to their location and this section details out the criteria to be followed in doing so. Moreover, it also guides the contractor as to how to prepare the site without causing much impact on the surrounding environment.

B.  Criteria for Locating the Site/s


The locations of debris disposal have to be selected such that:


· The said site shall be selected preferably from barren, infertile lands. In case agricultural land needs to be selected, top-soil stripping, stacking and preservation should be undertaken prior to initiation of any activities.
· Debris disposal site should be at least 200 m away from surface water bodies.
· No residential areas should be located downwind side of the site.
· The site should be minimum 1000 m. away from ponds / lakes or other water bodies, protected  areas, forests, wildlife habitats, ecologically sensitive areas, seasonal streams, rivers, canals, flood plains, educational institutions, medical centres, religious sites, cultural or heritage sites and play grounds.
· The local governing body and the community should be consulted while selecting the site.
· The selected site should meet with the local regulatory requirements (including those of SPCB, Municipalities etc.).
· Be initiated only after obtaining permission form the IE.


C.  Finalization of Selected Site/s

The selected site/s shall be approved by Sr. Environmental Specialist of the Independent Engineer and PIU, after considering compliance with the EMP clauses and this guideline. No agreements or payments shall be made to the land owner/s prior to receipt of a written approval from the IE and PIU. Any consequence of rejection prior to the approval shall be the responsibility of the Contractor and shall be made good at his own cost.

D.  Disposal Site Management Plan

The Contractor after getting approval from the competitive authority for the selected site should submit a detailed Debris Disposal Site Management Plan comprising the following details:

· Details of site: Copy of approved site identification report along with location plan on a village map showing the site, its survey no., access road, project stretch, distance from the project stretch, surrounding features and land use like residences, agricultural land, water bodies etc., photograph of the site showing the topography and other existing features.

· Arrangements within the Camp: A layout plan showing the existing trees, green belt, locations were contour trenches should be dug etc.

· Mitigation Measures: Measures will be undertaken as per the EMP while preparing the site and dumping the waste should be separately listed out.

· Other details: Any other relevant details like copy of approvals / clearances obtained, species wise no. of trees to be cut and the details of top soil to be removed and conserved like quantity, location of storing etc. shall also be provided. All the drawings should have north direction marked in it along with prevailing wind direction. Necessary dimensions and specifications should be provided where ever necessary. The debris site management plan should be submitted to the IE for a written approval before any physical work is undertaken. The IE will carefully examine the proposals in light of the various EMP and regulatory provisions and provide suggestions, as necessary to the contractor who will implement it within the stipulated time period.

E.  Setting up of Debris Disposal Site

Following steps has to be undertaken while setting up a debris disposal site:

· Top soil conservation has to be undertaken as per the guidelines given in EMP.
· Considering the topography of the site contour trenches should be made along the site boundary to prevent soil erosion.
· Fencing  should  be  provided  for  the  debris  disposal  site  to  prevent  trespassing  of humans and animals into the area as well as to prevent spread of the waste material through action of wind, water, scavengers or rag pickers.
· No of trees cut should be recorded and three times the same should be planted as green belt development or elsewhere as part of the project.
· Provide proper drainage facility so that the run off from the site doesn’t contaminate any nearby surface water sources.


F.  Redevelopment of Debris Disposal Site
	
Along with the format seeking permission / approval for the disposal site / location from the Independent Engineer, the contractor shall also submit a rehabilitation plan for the area. Following points have to be kept in view while undertaking the rehabilitation measure:

· The dump sites shall be suitably rehabilitated by planting local species of shrubs and other plants.
· Vegetative materials to be used are grasses, legumes, herbaceous or woody plants or a mixture thereof.
· Plant material must be planted during the first growing season following the reclamation phase.
· Selection and use of vegetative cover should take into account soil and site characteristics such as drainage, pH, nutrient availability and climate to ensure permanent growth. Choice of plant species for the planting program shall be made in consultation with ecological consultant and local forest department.
· The vegetative cover is acceptable if within one growing season of seeding.
· The planning of trees and shrubs results in a permanent stand or regeneration and succession rate, sufficient to assure a 75% survival rate.
· The planning results in 90% ground coverage.
· Rehabilitation can also include conversion into farm land, playground, parking area, block plantation area etc.
· Care should always be taken to maintain the hydrological flow in the area.
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Annexure 16:- Guidelines for Preparing Comprehensive Waste Management Plan


A.  Overview


A comprehensive waste management plan shall be prepared by the contractor prior to initiation of any works. The purpose of the plan is to provide standardized procedures for the clearance, removal and disposal of waste generated during the construction work as well as to establish the most efficient and cost effective methods to resolve waste disposal issues.

B.  Preparation of Comprehensive Waste Management Plan


The Contractor should prepare a Comprehensive Waste Management Plan to be submitted to Sr. Environmental Specialist of the Independent Engineer for approval prior to setting up of construction and labour camp and it should comprise the following details:

· Categorization of waste into degradable, biodegradable and hazardous categories and list out different types of waste that falls in each of these categories
· Estimates about the quantity of waste generated in each category and type of storage units required.
· Detail the provisions for storage and handling of waste until disposed. A plan of the respective camps / areas like construction camp, labour camp etc. to be attached indicating the space allocated for storage and handling of wastes.
· Detail the precautions to be taken while storing, handling and disposing each type of waste, trainings to be imparted to workers to create awareness about waste management.
· Details of each debris disposal site.
· Copy of approved site identification report along with location plan on a village map showing the waste disposal sites, its survey no., access road, project stretch, distance from the project stretch, surrounding features and land use (like residences, agricultural land, water bodies etc.), photograph of the site showing the topography and other existing features.
· All staff and workers involved in the highway construction should be imparted training about comprehensive waste management plan including the need for such a plan, its components and measures adopted by the contractor for implementing it. In addition, all personnel involved should be made aware about various steps and measures each of them has to follow so as to ensure the compliance to the comprehensive waste management plan.
· Precautions to be adopted during disposal of waste material.

The contractor shall take the following precautions during transportation and disposal of waste material:

· A register should be kept for recording the details of the waste generated and their disposal.
· The pre-designated disposal sites should be a part of Comprehensive Solid Waste Management Plan and should be identified prior to initiation of any work on a particular section of the road.
· The contractor will take full care to ensure that public or private properties are not damaged/ affected during the site clearance for disposal of debris and the traffic is not interrupted.
· In the event of any accidental spill or spread of wastes onto adjacent parcels of land, the contractor will immediately remove all such waste material/s and restore the affected area  to  its  original  state  to  the  satisfaction  of  Sr. Environmental Specialist  of  the Independent Engineer.
· Contractor should ensure that any spoils / materials unsuitable for embankment fill shall not be disposed of near any water course; water body; agricultural land; flood plains, forests etc. pasture; eroded slopes; and in ditches, which may pollute the surrounding.
· Contractor should ensure effective water sprinkling during the handling and transportation of materials where dust is likely to be created.
· Materials having the potential to produce dust will not be loaded beyond the side and tail board level and will be covered with a tarpaulin in good condition.

   C.  Waste Disposal in Construction Camp

· Concrete flooring and oil interceptors should be provided for hot mix plant area, workshops, vehicle washing and fuel handling area.
· POL (petroleum, oil and lubricants) waste shall be stored safely in separate containers and should be disposed-off by transfer only to recycler / re-refiners possessing valid authorization from the State Pollution Control Board.
· Used lead batteries, if any, should be disposed as per the Batteries (Management and Handling) Rules 2001.
· Water separated and collected from oil interceptor should be reused for dust suppression.
· There should be a register to record the details of the oil wastes generated at the workshops and oil storage areas.
· The Contractor will provide separate garbage bins in the camps and ensure that these are regularly emptied and disposed-off in safe and scientific manner as per the Comprehensive Solid Waste Management Plans approved by the IE.
· No incineration or burning of wastes shall be carried out.
· Discarded plastic bags, paper and paper products, bottles, packaging material, gunny bags, hessian, metal containers, strips and scraps of metal, PVC pipes, rubber and poly urethane foam, auto mobile spares, tubes, tires, belts, filters, waste oil, drums and other such materials shall be either reused or will be sold / given out for recycling.
· Septic tank must be provided for toilets and the sludge should be cleared by municipal exhausters.

D.  Waste Disposal in Labour Camp

· The Contractor should provide separate garbage bins in the camps for bio-degradable, non-biodegradable and domestic hazardous waste and ensure that these are regularly emptied and disposed of in safe and scientific manner.
· The disposal of kitchen waste and other biodegradable matter shall be carried out in pits covered with a layer of earth within the camp site to avoid smell and pests. The contractor may use the compost from such wastes as manure in the plantation sites.
· Noon-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 shall be either reused or should be sold /given out for recycling.
· No incineration or burning of wastes should be carried out.
· Effluent treatment system 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 kitchen.

     E.  Disposal of Bituminous Waste

· The bituminous waste should be used for development of roads inside the construction camps, haul roads or for filling pot holes in rural roads.
· 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 approval of Sr. Environmental Specialist of the Independent Engineer.
· The Contractor will suitably dispose-off unutilized non-toxic debris either through filling up of borrows areas located in wasteland or at pre-designated disposal sites, subject to the approval of Sr. Environmental Specialist of the Independent Engineer.
· Debris generated from pile driving or other construction activities along the rivers and streams drainage channels shall be carefully disposed in such a manner that it does not flow into the surface water bodies.
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Annexure 17:-Guidelines for Preparation of Traffic Management Plan

The  Contractor  shall  at  all  times  carry  out  work  on  the  road  in  manner  creating  least interference to the flow of traffic with the satisfactory execution. For all works involving improvements to  the  existing  state  highway,  the  Contractor  shall,  in  accordance  with  the directives of the Sr. Environmental Specialist of the Independent Engineer (IE), provide and maintain, during execution of the work, a passage for traffic either along a part of the existing carriageway under improvement, or along a temporary diversion constructed close to the state highway. The Contractor shall take prior approval of the IE regarding traffic arrangements during construction.

Traffic Safety and Roads Works[image: ]



· Delineate advance warning zones, transition zones and construction zones at both ends of a work front. Use devices such as regulatory signs, delineators, barricades, cones, pavement markings, lanterns and traffic control lights, reflectors and signal men in appropriate manner round the clock.

· No work front	should be ‘touched’ without putting appropriate safety measures in place. Sr. Environmental Specialist of the Independent Engineer will be responsible to ensure that the permission for any activity is not given without the required safety plan and practices in place.

· Put signage at appropriate locations as per the road construction activity plan to warn the road users, construction vehicles / equipment operators, pedestrians and local residents about the work in progress, speed controls, hindrances / blockages, diversions, depressions etc.in lines with contract requirements and IRC guidelines.[image: ]


· 

· Signage has to be: (i) simple, easy-to-understand and should convey only one message at a time; (ii) has florescent and reflective properties of the[image: ]


paints; (iii) broad, prominent and with appropriate size of letters and figures; (iv) placed at the appropriate ‘point/s’ as specified in the IRC guidelines to allow proper stoppage / reaction time to approaching vehicles.[image: ]



· Express a regret signage for the inconvenience caused and alert about the dangers ahead on account of construction activity.

· Different sign boards shall have a mix of pictorial signs and messages in local language, Hindi and English.
· While using barricades, ensure that traffic is kept away from work areas and the road user is guided to the safe, alternative movement track.[image: ]

[image: ]

[image: ]


· Ensure that excavation sites are provided with effective barriers and reflecting signage to prevent any accidental approach by vehicles during the day or night.
· Provide proper uniform (light reflecting garments) to flagmen engaged in traffic control at diversions so that they can be singled out from the moving traffic.
· Prevent entry of cattle and wildlife through proper fencing / barricading around the excavation sites.
· Provide wide red and green flags or red and green lights to flagmen for controlling traffic. 
· In high traffic zones and congested areas, use of wireless communication devices with protective headgear and shoes by flagmen has to be ensured to prevent confusion and minimize the risk of accidents.

Ensuring Traffic Control

· Where the execution of the works requires temporary closure of road traffic use, the Contractor should provide and maintain temporary traffic diversions. The diversions should generally consist of 200 mm thickness of gravel laid directly upon natural ground and earthworks.
· Where the execution of the works requires single-lane operation on public road, the Contractor should provide and maintain all necessary barriers, warning signs and traffic control signals.
· At the points where traffic is to deviate from its normal path (whether on temporary diversion or part width of the Carriageway) the lane width path for traffic should be clearly marked with the aid of pavement markings and painted drums or a similar device. At night, the passage should be delineated with lanterns or other suitable light source.
· One-way traffic operation shall be established whenever the traffic is to be passed over part of the carriageway inadequate for two-lane traffic. This should be done with the help of temporary traffic signals or flagmen kept positioned on opposite sides during all hours. For regulation of traffic, the flagmen should be equipped with red and green flags and lanterns / lights.
· On both sides, suitable regulatory / warnings signs as approved by the IE shall be installed for the guidance of road users. On each approach, at least two signs shall be put up, one close to the point where transition of carriageway begins and the other 120 m away. The signs should be of design and of reflector type.
· Upon completion of the works for which the temporary traffic arrangements or diversions have been made, the Contractor should remove all temporary installations and signs and reinstate all affected roads and other structures or installations to the conditions that existed before the work started.
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Annexure 18:- Guidelines to Ensure Worker’s Safety during Construction

In order to ensure worker’s safety while undertaking various operations / stages of construction many safety measures needs to be followed, which are listed down below:

A.  Tree Felling

· Use hard hats during tree felling.
· Ensure safe use and storage of tools such as axes, power chain saw, and hand saw of different types, HDPE ropes of approved thickness to drag felled trees and logs.
· Keep the saw blades in proper lubrication and sharpened state for efficient workability.
· Determine proper foot and body position when using the implements for felling, cutting and dragging.
· Wear appropriate foot protection.
· Avoid cutting overhead branches.
· Keep first aid kits ready at the site.
· Determine possible hazards in the area, e.g. electrical or telephone or other utility lines, buildings, vehicles and domestic cattle that may create unsafe work situations.
· Prior to felling, determine the safest direction of fall and orient fixing of ropes and cutting positions accordingly.
· Determine the proper hinge size before directing the fall.
· Keep machineries and workers ready for speedy removal of the tree from the main traffic movement area.
· Keep flag men and warning signal signage at either end of felling area to control movement of traffic and warn passers-by.

B.  Plant Sites, Construction Camp and Quarry Areas

· Install perimeter fencing.
· Ensure good visibility and safe access at site entrances.
· Provide adequate warning signs at the entrance and exit, as necessary.
· Provide adequate space / area for loading and unloading, storage of materials, plant and machinery.
· Display emergency procedure and statutory notices at conspicuous locations.
· Provide areas for collecting garbage and other waste material, and also arrange for their regular / periodic disposal.
· Arrange appropriate storage, transportation and use of fuel, other flammable materials and explosives in line with the license requirements obtained from concerned authorities.
· Provide defined access roads and movement areas within the site.
· Ensure  availability  of  first  aid  facilities  and  display  notices  at  various  work  places showing the location of first aid facilities and emergency contact numbers.
· Provide and enforce use of PPE at plant and quarry sites.

C.  House Keeping Practices

· Provide proper slope in kitchen, canteens, washrooms, toilets and bathrooms for easy and immediate draining of water.
· Keep all walkways and circulation areas clear and unobstructed at all times.
· Ensure that spillages of oil and grease are avoided and in case of accidental spills, these should be collected immediately.
· Use metal bins for collection of oily and greasy rags.
· Stack raw materials and finished products out of walkways.
· Do not leave tools on the floor or in any location where they can be easily dislodged.
· Keep windows and light fittings clean.
· Maintain the workplace floors dry and in a non-slippery condition.
· Provide and maintain proper drainage system to prevent water logging and unhygienic conditions.
· Ensure that protruding nails in boards or walls are moved or bent over or removed so that they do not constitute a hazard to people.
· Store all flammable materials in appropriate bins, racks or cabinets with proper cover and labels as required for various products.
· Make sure that hazardous / dangerous chemicals are kept in the goods stores with the appropriate labeling, display of the material-safety-data-sheet (MSDS) and other precautionary measures.
· Display ‘no smoking’ signs in areas with high risks of fire, (e.g. near fuelling areas, diesel /oils / lubricant /paint storage area, hessians, rubber, wood and plastic etc.) in and around working area.

D.  Safety during Excavation

· The risk of accidents involving people and vehicles remains high in excavated sites. All pits or excavations shall to be barricaded to warn the road users and residents and to avoid any unauthorized entry of persons, children, domestic cattle or wildlife. For deep excavations and culvert construction sites, painted GI sheets, delineators, lamps (as required) and retro-reflective signage shall be used.
· Excavation more than 1.5 m is to be done in steps of minimum 500 mm offsets with plank and stuttering support, as required under contract clauses.
· For excavation in slippery or water logged area, try to dewater the area and spread minimum 150 mm thick sand layer to avoid slipping.
· For excavation for drain, the area should be properly barricaded with sign boards and illumination / lamps for night time safety. In congested stretches, watchmen / guards can also be placed for vigil.
· Snake bites or Scorpion stings during excavation - in areas with vegetation, tall grasses and forest cover, the contractor shall provide the labour with gum boots and gloves. He shall also make snake antidotes available on site. Emergency vehicles should also be kept ready to rush the patient to the nearest hospital.

E.  Safety during Some Typical Construction Work

Centering and Scaffolding

· Many a times ballies joined together give away due to weak joints. Use of metal scaffolding and cantering plates with metal fasteners are the safest and highly recommended materials for use in all road construction works for ensuring safety, stability and casting of structures.
· All such scaffolding should be placed on a firm and a level base on the ground for ensuring stability. No wooden scaffolding or bamboo scaffolding is to be used for any casting of heavy (RCC) structural construction as the risk to safety of workers is higher.
· Railings are to be provided along working platforms and ladders for better safety. Nets shall be hung below the scaffolding or structures where work is on-going to prevent fall of debris, stones, bricks, equipment and other heavy to retain soil objects and even workmen, which could be fatal.

Form-work for small/light beams and slabs

· The collapse of bottom of the beam that may bring down the slab as well is a risk in such operations, which may injure the labour or supervision staff. Slender ballies without bracing are not be allowed for such works. No concreting should be allowed without bracing at 300 mm above ground and at midway for normal beams and slabs. The bracings should be for the support of beams as well as the slabs.

· Direct ballies support from the ground and the practice of tying planks with binding wire to the steel reinforcement shall not be allowed. A temporary railing and properly based working platforms along the periphery of slab reduces risk to the life of labour and supervision staff.

Dismantling of Scaffoldings

· Dismantled materials may fall on passer-by and workers. Workers could also get injured during the removal of such materials.  Prior to dismantling of scaffoldings/working platforms, the area of operation should be closed for all outsiders. No one should be allowed within 50 m. from the place of demolition.
· Helmets, safety belts and other PPE must be worn by all the workers engaged in such a work. This work requires careful handling by an experienced supervisor / work force and should be executed with utmost caution. Gradual dislodging and use of PPE is required.

Column Reinforcements

· The tendency of bar-benders is to tie the vertical steel with coir rope or 8 mm steel rods as ties on all four sides of the column reinforcements. Reinforcement to columns shall be by welding MS rods with metal scaffolding to keep it in position till the final casting of RCC is done.

Falling of Objects or Debris from a Height

· At bridges construction sites (or in work areas at a height above ground level) thick nylon net or hessian barriers shall be used to prevent any splinter, debris, mortar or concrete from falling onto the passes by or workmen around.

Site Cleaning

· Throwing of waste materials, broken concrete pieces, brick bats, sand etc. straight from the top of a structure onto the ground can injure a worker or a passer-by. Such materials should be brought to the ground with the help of lift or the use of rope over pulley with a bucket.

Operation of Excavators

· Ensure  that  only  experienced  and  competent  persons  are  engaged  in  supervising  all excavations and levelling activity.
· Check and maintain as per the manufacturer’s manual.
· Issue relevant information, including that related to instructions, training, supervision and safe system of work in writing and provides expert supervision for guidance.
· Ensure that the operation and maintenance manuals, manufacturer's specifications, inspection and maintenance log books are provided for the use of the mechanics, service engineers or other safety personnel during   periodic   maintenance,   inspection   and examination.
· During tipping or running alongside the trenches, excavators must provide with stop blocks.
· Excavators must be rested on firm ground after field operation away from be the road.
· Locate and identify underground services including  telephone  cables,  OFC  cables, sewerage and drainage lines,  water  supply,  electrical cables  etc. by checking  with  all concerned underground utility providers.
· When reversing or in cases where the operator's view is restricted, adequate supervision and signalling arrangements shall be provided.
· Ensure that the type and capacity of the excavator are properly chosen for the intended purposes and site conditions. Never use a machine for any purposes other than  it is designed for.
· Check and report for excessive wear and any breakage of the bucket, blade, edge, tooth and other working tools of the excavator and ensure replacement / repair to avoid mishap and break down.
· Check that all linkages / hinges are properly lubricated and linkage pins are secured. Never use improper linkage pins.

Operation of Trucks and Dumpers

· Ensure that only trained, authorized and licensed drivers operate the vehicles.
· Switch-off the engine when not in use to save fuel, prevent accidents and unnecessary noise and air pollution.
· Lower the tipping bodies when the machine is unattended, but if it is necessary to leave them in the raised position they should be blocked to prevent their fall by fixing a sturdy support below.
· carryout periodic servicing as per the manufacturer’s requirements
· All records of maintenance and repairs should be in writing and available for verification.
· Keep the vehicle tidy and the cabin free from clumsy utilities, which might obstruct the controls and create hazards.
· Follow safe driving principles including speed limits as per traffic signage.
· Avoid carrying additional passengers in the cabin or on the body of the dumper, while in field operation other than the connected workers.
· Provide stop blocks when the vehicle is tipping into or running alongside excavations or when it is parked.
· Do not overload the vehicle.
· Carry only well secured loads and use proper covers and fasteners.

Manual Handling and Lifting

· Avoid manual handling of heavy and hazardous objects and chemicals.
· Pre-assess the actual requirement of manpower in case of emergency situations.
· The hazardous and poisonous materials should not be manually handled without proper equipment /gears and prior declaration of the risks needs to be made to the involved workers.
· All concerned persons shall be trained in proper methods of lifting and carrying.
· In all  manual  operations  where  groups  of  workers  are  involved,  a  team  leader  with necessary training to handle the entire work force in unison has to be provided for.
· [image: ]Watch and ward to control / supervise / guide movement of equipment and machineries, loading and unloading operations, stability of the stockpiled materials and irregularly shaped objects have to be provided for safety and security of workers.
· Carriageway used by the workers must be free from objects, which are dangerous.
· Loading and unloading from vehicles shall be under strict supervision.

Gas Welding




· The welders and welding units should follow all the basic principles of welding for safety and security.
· Use face shield to protect the eyes.
· Use goggles, particularly when chipping slag
                and cutting strips.
· Use gloves long enough to protect wrists and forearms against heat, sparks, and molten metal and radiation hazards.
· Use high-top boots / gum boots to prevent sparks, splinters, sharp edges of metal and hot welded strips, welding rods, electric cables etc. from injuring the legs. 
· Avoid inhaling the noxious fumes and gasses from burning electrodes by using gas masks and screen of the work area to prevent the glare moving outside it.
· Keep the key hung from the regulator control for split seconds operations to stop the valve in case of any accidental damage or leakage to supply pipeline that may catch fire and cause accidents in case acetylene or LPG cylinder.
· The welding area should have sufficient openings with fixed exhaust ventilators or adequate air flow openings to remove poisonous fumes and gases.
· Take precautions of wearing hard hats or fibre helmets to prevent injury due to fall of any object and accidental injury from projections while welding.
· Welders  operating  above  ground  should  have  adequate  safety  belt  secured  to  stable platform  to  prevent  accidental  fall  or  injury  from  the  scaffold.  All electrical and gas connection lines up to the welder should be sufficiently insulated and protected from sharp edges and sharp objects. These shall not come into contact with hot metal.
· Do not use gas cylinders for supporting work or as rollers. While using LPG or CNG cylinders for welding, follow all safety precautions as has been prescribed by the supplier company.
· Avoid fire hazards and accidents by posting safety supervisors to oversee the activities of workers.
· Do not store explosives, high inflammable materials, loose hanging overhead objects, hot welded strips etc. near gas cylinders.
· Close all valves, switches and circuits while leaving the work place under proper lock and key. In case of mobile units, proper carriage procedure has to be followed for safety and security of men and materials.

F.  Electrical Hazards in Construction Areas


· Statutory warning leaflets / posters are to be distributed / displayed by the Contractor in the vicinity of work sites for the benefit of all workers, officers and supervisors as well as the public, indicating the do’s and don’ts  and  warning  related  to  electrical  hazards  associated  with operations to be executed / in progress.[image: ]


· All wires shall be treated as live wires
· Report about dangling wires to the site-in-charge and do not touch them.
· Only a qualified electrician should attempt electrical repairs.
· Train all workers about electrical safety.
· Shut down the equipment that is sparking or getting over heated or emitting smoke at the time of operation, if it is not the normal way of working of such machines.
· Inform technical person/s for required maintenance.
· Never used damaged wires for electrical connection
· Demolition, tree felling and removal of overhead transmission lines shall be undertaken with strong, efficient and closely monitored arrangements to avoid accidents.


G.  Use and Storage of Gas (LPG)


· Store filled LPG cylinder in a secure area – mark this as a no smoking area.


· Transport, store, use and secure cylinders in upright position.
· Ensure proper ventilation at the ground level in locations where LPG is in use.
· [image: ]Avoid physical damage to the cylinders.
· Never weld near the cylinder.
· Store empty cylinders secured and upright.
· Make sure that the cylinder is closed immediately after use. 
· Investigate immediately if there is the smell of LPG or gas.
· Make sure that there is no other unrelated fire in the vicinity of the cylinder. 

H.  Fire Safety Practices

· Store flammable material in proper areas having adequate fire protection systems.
· Display sufficient warning signs.
· Install fire alarm wherever required and test regularly.
· Inspect fire extinguishers regularly and replace as necessary.
· Train selected personal on use of fire extinguishers.
· Fire escape route should be kept clear at all times and clearly indicated.
· Train workers about the escape route and assembly point/s.
· Carryout fire drill periodically.
· When fire breaks out alert all persons through fire alarms or other methods.
· Put off the fire with appropriate fire extinguishers only when you are sure that you are safe to do so.
· Escape if you are in danger through the fire escape route to assembly point.
· Call-up Fire Service.
· Fire officers to carryout head count at the assembly point.

[image: ]

I.	Noise Hazards and its Control

· Plan camp lay-out in a manner that ensures barriers /buffers between residential / office units and high noise generating zones.
· Use sound meters to measure the level of noise and if it exceeds 75 dB (A), then ensure preventive measures.
· Make personnel aware of noisy areas by using suitable warning signs and insist on use of ear protectors / ear plugs to prevent excess noise affecting the workmen.
· Reduce noise at source by: use of improved equipment; regular and proper maintenance of the machinery as per the manufacturer’s manual; by replacing rickety and noisy equipment and machineries.
· Screening  locations  with  noise  absorbing  material;  making  changes  in  the  process  / equipment; controlling machine speeds; ensuring that two noise-generating machines are not running at the same time close to each other at same location; using cutting oils and hydraulic noise breakers; providing vibration and noise absorbing platform and firm embedding of equipment with fasteners.
· Appoint a competent person to carry out a detailed noise assessment of the site; designate ear protection zone/s; give training / instructions on the necessary precautionary measures to be observed by site personnel including using suitable type of ear protection equipment.

J.  Personal Protective Equipment (General)

· Provision of personal protective equipment has to be made over and above all measures taken for removing or controlling safety hazards on a work site.
· Ensure that sufficient personal protective equipment is provided and that they are readily available for every person who may need to use them.
· The Contractor’s Project Manager shall ensure that all persons make full and proper use of the personal protective equipment provided.
· Provide instruction/s and training for the proper use and care of personal protective equipment.
· Ensure that the personal protective equipment is in good condition.
· Train workers to report unintentional damages for replacement and to always keep the personal protective equipment clean. PPE includes, but may not be limited to, hard hats, goggles, ear plugs, gloves, air filters/masks, boots, ropes etc.
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Eye Protection

· Road construction work sites, quarries and crushers are full of dust particles, sand, splinter, harmful  gases,  bright  light  and  welding  arc  lights,  which  are  injurious  for  the  eyes. Therefore, eye protection and adequate lighting in work areas is required. All workers, supervisors and inspection officers and dignitaries coming over for study of works should be compelled to wear eye protecting glasses /goggles properly fitting the eye sockets to prevent damage due to dust, gases and other particles.

Head Protection

· Hard hats are compulsory for all workers, supervisors and managers /officials while working and / or inspecting a work sites. Hard hat areas shall be demarcated clearly.

Hearing Protection

· Provide ear plugs or ear muffs to the workers and to those who need to get in and out of a high noise area frequently.
· Use re-usable earplugs when the reduction required (15-25 dBA) is not excessive.
· Use earmuffs where a large attenuation of up to 40 dBA is demanded.
· Do not use dry cotton wool for hearing protection because it doesn’t provide any such protection.
· Provide disposable ear plugs for infrequent visitors and ensure that these are never re- used.
· Replenish ear plugs from time to time for those who need to work continuously for a long period in a high noise area/s.
· Use ear muffs with replaceable ear cushions because they deteriorate with age or may be damaged in use.
· Avoid wearing spectacles with ear muffs. Use soap and water or the recommended solvent for cleaning ear muffs.

Respiratory (Protective) Equipment

· Wear suitable masks for protection when there is a potential for small particles entering the lungs, e.g. emptying of cement bags, working at crusher sites etc.
· Provide training to all persons using the masks / respirators for their correct fitting, use, limitations and symptoms of exposure.
· Clean and inspect all respirators before and after use.
· Store respirators properly when not in use.

Safety Footwear

· Wear suitable footwear for work.
· Wear suitable safety shoes or ankle boots when working anywhere where there is high risk of foot injuries from slippery or uneven ground, sharp objects, falling objects etc.
· All safety footwear, including safety shoes, ankle boots and rubber boots, should be fitted with steel toecaps.
· Avoid wearing flip flops, high heeled shoes, and slippers, light sport shoes in situations where there is a risk of foot injury and keep shoelace knots tight.

Hand Protection

· Wear suitable gloves for selected activities such as welding, cutting and manual handling of materials and equipment.
· Do not wear gloves where there is a risk of them becoming entangled in moving parts of machinery.
· Wash hands properly with disinfectant soap and clean water before drinking or eating.
· Wash hands immediately after each operation on site when the situation warrants.

K.  First Aid

· Provide first aid boxes at every work site in a cool and shaded place.
· Ensure that training on the use of the first aid box is provided to at least every supervisor on the site.
· Display the list of persons along with their contact numbers who are trained on providing first aid.
· Ensure that every first aid box is marked "First Aid" in English and in local language.
· Check for expiry dates and replace the contents, as necessary.
· Maintain a register on health records including injuries / accidents.

L.  Accident Investigations

· Carryout the investigation/s as quickly as possible.
· Investigation should be carried out both internally as well as through third party.
· Conduct interviews with as many witnesses as necessary including the affected persons and supervising officials.
· Do not rely on any one / limited source of evidence.
· Check all the log books, stock registers, issue registers and movement registers on site.
· Safety regulations, traffic signals and signal men activities, signage, as well as other field positions and keep a record of all investigations through audio-visual and electronic medium for presenting an evaluation of the incident/s.
· After completion of the investigation / enquiry, a summary of the facts recorded, sequence of happenings, persons-in-charge, persons examined, equipment and machineries tested, follow-up of action as per legal requirements, copy of station diary entry, hospital entry, safety regulations etc. to be prepared with a comparative analysis for proper assessment.
Annex-8.10: Guidelines to Ensure Worker’s Safety during Construction
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Annexure 19:-Guidelines for Storage, Handling, Use and Emergency Response For Hazardous Substances

A.  Handling Hazardous Substances (including Chemicals)

· As far as practicable the hazardous materials will be stockpiled under proper mechanical loading, unloading and stacking aided by manual labour where necessary.
· Exercise great care in the storage and use of chemicals because they may be explosive, poisonous, corrosive or combustible.
· Separate different chemicals physically and store accordingly after proper labelling.
· Stock taking of all hazardous will be mandatory together with enforcement of manufacturer’s or supplier’s safety standard/s and drill exercises.
· New and less known chemicals and building materials, for which toxicological studies are wanted, need to be properly evaluated prior to their inclusion in the materials list.
· All containers should be clearly labelled to indicate contents.
· Maintain  the  Material  Safety  Data  Sheet  of  all  chemicals  for  reference  on  safety precautions to be taken and the use of suitable PPE.
· Ensure use of correct personal protective equipment before allowing workers to handle chemicals.
· When opening containers, ensure holding of a rag over the cap / lid or use of safety gloves, as some volatile liquids tend to spurt up when released.
· Eye fountain, emergency shower and breathing apparatus should be available near the workplace.
· Ensure immediate medical attention in case of spill / splash of a chemical.
· Safety instructions for handling emergency situations shall be displayed prominently at both the storage and use locations.

B.  Refuelling / Maintenance procedure

· Truck or suitable containers will bring in all fuel and fluids. There will be no storage of fuel, oil or fluids within 200m of a water line.
· Prior to re-fuelling or maintenance, drip pans and containment pans will be placed under the equipment. Absorbent blankets may also be required to be placed under the equipment and hoses where there is a possibility of spillage to occur.
· All used oils or fluids will be properly contained and transported to appropriately licensed (authorized) disposal facilities;
· Following re-fuelling and maintenance, the absorbent blankets (if any) and spill pans will be picked up and the fuel truck or container moved outside of the 200m wide area.

C.  Emergency Spill Procedure


The applicable emergency spill procedure as outlined below and / or as directed by the manufacturer / supplier shall be followed:

Spill Procedure (inside the stream)

In the case of a spill, overflow or release of fluid into the stream waterway (whether water is flowing during the spill or not), do what is practical and safely possible to control the situation, then get help.


1) Stop the flow
· Stop the release into the stream waterway
· Shutdown equipment
· Close valves and pumps
· Plug hose

2) Remove Ignition sources

· Shut off vehicles and other engines
· Do not allow tiger torches, vehicles, smoking or other sources of ignition near the area. Keep a fire extinguisher on hand but keep it a safe distance away from the potential ignition source (if a fire starts, the extinguisher must be easily accessible)

3) Contact the Environmental Officer and initiate emergency response

· Notify  the  site  supervisor  and  the  Contractor’s  Environmental  Officer  as  soon  as possible
· The Environmental Officer will review the situation and decide if emergency services like fire brigade are required
· Appropriate parties to be notified of the spill are:
· The contractor’s Project Manager
· The Engineer through his designated Environmental Officer
· The Client Regulatory Agencies   like   Pollution   Control Board,   Municipal   Authorities,   as applicable.
· Site safety Officer

4) Clean-up and Disposal

· Emergency Services will be engaged for the containment, cleanup and disposal of contamination release into the environment.
	
5) Reporting

· The Contractor’s Environmental Officer will document the event and submit repots to the Engineer,  the  client  and  appropriate  regulatory  agencies  like  the  Pollution  Control Board.


6) Procedure Review

· The  Engineer  will  review  the  report,  determine  if  changes  are  required  to  be incorporated in the plan of activity under the revised guidelines and recommendation/s that have been suggested by the technicians / manufacturer / supplier / fire brigade / SPCB / Environment Expert of the PIU, as the case may be.

Spill Procedure (on Land)

In the case of a spill, overflow or release fluid onto land, do what is practical and safety possible to control the situation and then get help.

1) Stop the flow

· Stop the release into the water body
· Shutdown equipment
· Close valves and pumps
· Plug hoses

2) Remove Ignition sources

· Shut off vehicles and other engines
· Do not allow tiger torches, vehicles, smoking or other sources of ignition near the area.
· Keep a fire extinguisher on hand but keep it a safe distance away from the potential
· ignition source (if a fire starts, the extinguisher must be easily accessible)

3) Contain the Spill

· Dike around the spill to contain the material
· Spread absorbent or place a spill blanket on the spill
· Enlist the help of personnel on site
· Notify your supervisor as soon as possible

4) Appropriate parties to be notified of the spill are

·  The Contractor’s Project Manager
·  The Engineer through his designated Environmental officer
·  The Client Regulatory Agencies like Pollution control Board, Municipal Authorities, as applicable
·  Site Safety coordinator

5) Clean-up and Disposal

· The Engineer’s Environmental officer will ensure that a proper cleanup and disposal method determined. Absorbent pads will soak up the spilled material. The pads will be contained and removed from site for disposal at a licensed (authorized) facility.

6) Reporting

· The Contractor’s Environmental Officer will document the event and submit reports to the Engineer, the Client and appropriate regulatory agencies like the Pollution control Board(s)


7) Procedure Review

· The Engineer will review the report, determine if changes are required to procedures and recommend implementation of all required changes.
Annex-8.11: Emergency Response for Hazardous Substances
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Annexure 20:-Tree Plantation Strategy

A.  Avenue Plantation

The greenbelt development aims for overall improvement in the environmental condition of the project area. Greenbelt development along the road addresses the loss of flora due to the execution of the proposed project. The other objectives are to combat soil erosion, enhance greenery in the area, to control air/noise pollution, mitigate climate change, maintain and improve the ecological and environmental balance.

Trees bind soil and control erosion, attract birds/ bees, provide shades, cooling effect and provide aesthetic value to the surroundings. Green belts are also effective mode to control air pollution, where green plants form a surface capable of absorbing air pollutants and forming a sink of pollutants. Leaves with their vast area in a tree crown, absorbs pollutants on their surface, thus effectively reduce pollutant concentration in the ambient air.

Specifications for Plantation

	Items
	Description

	No. of Rows
	1 row on each side of road outside drain line

	No. of trees per Km
	200

	Spacing between the plants
	10 m

	Size of Pits
	60 x 60 x 60 cm

	Height of Plant
	1.5 to 2m

	Age of Plant
	Not less than 2 Years


* Plantation cost includes maintenance for 5 years.

Tree species attract birds, insects and butterflies and wildlife. Species such as Tamarindus indica, Ficus microcarpa, Zizyphus mauritiana, Pongamia Pinnata, Aegle marmelos, Syzygium cumini, Annona squamosal etc shall be preferred for plantation near Forests to support the wildlife dwelling the area.

Provision for plantation near settlements/urban periphery to improve aesthetic value and pollution sink, species such as Azadirachta indica, Dalbergia sisoo Cassia fistula, Peltophorum pterocarpum, Bauhinia racemosa, Delonix regia etc. List of tree species suitable for plantation along the road is given below:
.
List of Tree species suggested for Plantation

	S.No.
	Scientific name
	Common Name

	1.
	Albizia amara
	Chigare

	2.
	Albizia lebbeck
	Sirish

	3.
	Annona squamosa
	Custard Apple

	4.
	Azadirachta indica
	Neem

	5.
	Bauhinia racemosa
	Kachnar

	6.
	Butea monosperma
	Palash

	7.
	Cassia fistula
	Amaltas

	8.
	Cassia siamea
	Kassod


Annex-8.12: Tree Plantation Strategy
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	S.No.
	Scientific name
	Common Name

	9.
	Dalbergia sissoo
	Seesham

	10.
	Delonix regia
	Gulmohar

	11.
	Ficus benghalensis
	Banyan

	12.
	Ficus microcarpa
	Indian Laurel

	13.
	Ficus mysorensis
	Goni Mara

	14.
	Ficus religiosa
	Peepal

	15.
	Mangifera indica
	Mango

	16.
	Peltophorum pterocarpum
	Radhachura

	17.
	Phoenix sylvestris
	Khajur

	18.
	Polyalthia longifolia
	Ashok

	19.
	Pongamia pinnata
	Karanj

	20.
	Syzigium cumini
	Jamun

	21.
	Tamarindus indica
	Imli

	22.
	Terminalia arjuna
	Arjun

	23.
	Ziziphus mauritiana
	Ber



Protection & Precautionary Measures

· Plantation activity should be carried out in monsoon season.
· All plants supplied must be planted within three days of removal from the nursery.
· The plants must be watered daily in initial stages; watering 2-3 times a week is a must.
· 2 kg of compost / manure is suggested for each pit before plantation.
· To ensure better growth and survival of plants, surface should have sufficient soil (upto 45cm depth).
· Nurseries can be developed by local habitants with technical guidance from Forest Department so that saplings are available locally.
· Continuous monitoring of plant growth, immediate replacement of causalities, supplementation of nutrients, rescheduling watering regime are important aspects for survival of the plantation.
· Fencing of single row plantation shall be done by using iron/brick/cement guards.
· Progress of planting and status of plantation shall be monitoring on continuous basis for 5 Years.
· The survival rate of sapling should be maintained at 90% after raising the plantation with normal shape and size. Dead sapling shall be replaced.

Annexure 21:-Reporting Format for Identification of Construction Camp Site

(Report to be prepared by the Contractor)

	Sl. No.
	Project Details
	Information

	
1.
	
Name and address of the Contractor
	

	
2.
	
Contact details of the Contractor
	

	
3.
	
Name of Project Road
	

	
4.
	
Stage of the Project
	

	
5.
	
Site Details
	
Information

	
6.
	
Name of the Village
	
	
Panchayat
	

	
7.
	
Name of the Taluk
	
	
District
	

	
8.
	
Chainage (km)
	
	
Side
	
LHS/RHS

	
9.
	
Area of site
	
	
Current land use
	

	
10.
	
Ownership of the land
	
Owned/Leased
	
Survey No.
	

	11.
	If leased, name, address and contact details of owner
	

	
12.
	
Distance from nearest settlement
	

	
13.
	
Distance from surface water course or body
	

	
14.
	
Distance from Ecologically Sensitive Areas
	

	
15.
	
Width of access road
	

	
16.
	
No of trees with girth > 0.3m
	

	
17.
	
No of trees to be cut
	

	
18.
	
Is top soil conservation required (Yes/ No)
	

	
List of Enclosure
	
Location Map

	
Remarks

	
Submission Details
	
Submitted by Contractor
	
Approved by:
Sr. Env. Specialist of IE

	
Signature
	
	

	
Name
	
	

	
Designation
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Annexure 22:-Reporting Format for Setting-up of Construction Camp

(Report to be prepared by the Contractor)

Name of Project Road:  	

Construction Stage Report: Date 	

Month:  	

Year:  	

(Site Layout of Construction camp and working drawings of dwelling units with allied facilities to be attached with format)

Format to be submitted before target date of establishing camps

	Sl. No
	Item
	Unit
	Details
	Remarks by
CSC if any

	1
	Detail of item camp
	
	
	

	
	Size of Camp
	m x m
	
	

	
	Area of Camp
	Sq.m
	
	

	
	Distance from nearest settlement
	
	
	

	
	Distance from the nearest water source
	Type / Size / Capacity / Present Use / Ownership
	
	

	
	Date of camp being operational dd / mm / yy
	
	
	

	
	Present land use
	
	
	

	
	No of trees with girth > 0.3m
	
	
	

	
	Details of Storage area (Availability of impervious surface)
	m x m
	
	

	
	Availability of separate waste disposal
	Cum
	
	

	2
	Details of topsoil stacking
	
	
	

	
	Quantity of top soil removed
	Sq.m
	
	

	
	Detail of storage of topsoil
	Describe
stacking arrangement
	
	

	3
	Details of workforce
	Nos.
	
	

	
	Total No of Laborers
	Nos.
	
	

	
	Total no of Male Workers
	Nos.
	
	

	
	No of Male Workers below 18 years of age
	Nos.
	
	

	
	Total No of Female Workers
	Nos.
	
	

	
	No of Female workers below 18 years of age
	Nos.
	
	

	
	No of children
	Nos.
	
	

	4
	Details of dwelling units
	
	
	







	Sl. No
	Item
	Unit
	Details
	Remarks by
CSC if any

	
	No of dwellings/huts
	
	
	

	
	Minimum Size of Dwelling
	m x m
	
	

	
	No. of openings per dwelling
	Nos.
	
	

	
	Minimum size of opening
	m x m
	
	

	
	Walls
	Specifications
	
	

	
	Roofing
	Specifications
	
	

	
	Flooring
	Specifications
	
	

	
	Drinking Water Tank
	Specifications
	
	

	
	Capacity of Drinking Water Tank
	Cum
	
	

	
	Size of Drinking Water Tank
	m x m
	
	

	
	Total no of WC
	Nos.
	
	

	
	No of WCs for female workers
	Nos.
	
	

	
	Minimum Size of WC
	m x m
	
	

	
	Total No of Bathrooms for female workers
	Nos.
	
	

	
	Size of septic tank for WC / Baths
	m x m
	
	

	
	Capacity of Water Tank for WCs / Bathrooms and general purpose
	
	
	

	
	Fencing around camp
	Yes / No
	
	

	5
	Details of facilities
	
	
	

	
	Availability of security guard 24 hrs. a day
	Yes / No
	
	

	
	Details of First Aid Facility
	Yes / No
	
	

	
	Availability of Dav Care Centre
	Yes / No
	
	

	
	Availability of dust bins (capacity 60ltr)
	Nos.
	
	



Remark

Submitted	Approved

Signature	Signature


Name	Name

Designation	Sr. Environmental Specialist

Contractor	Independent Engineer
Annex-8.14: Reporting Format for Setting up of Construction Camp
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Annexure 23:-Reporting Format for Establishment of Hot Mix Plant / Batch Mix Plant

(To be submitted by the Contractor for taking permission from IE)

Name of Project Road:  	

Date 	

	
Sl. No
	
Location Details
	Area (m2)

	
	
Name of Village
	
Chainage (Km)
	
Side
(LHS/RHS)
	
Latitude and
Longitude
	
Haul Road
Length (m)
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




	
Distance from nearest Water
Course (m)
	
Distance from nearest Settlement (m)
	
Existing
Land Use
	
Prevalent Wind Direction
	
Whether in Up Wind Direction from Settlement (Y/N)
	
Approved by
EO (Y/N)
	
Remarks,	if any

	
	
	
	
	
	
	

	
	
	
	
	
	
	





Submitted	Approved

Signature	Signature


Name	Name

Designation	Sr. Environmental Specialist

Contractor	Independent Engineer
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Annexure 24:-Reporting Format for Identification of Borrow Areas

(Report to be prepared by the Contractor)

	Sl. No.
	Project Details
	Information

	
1.
	
Name and address of the Contractor
	

	
2.
	
Contact details of the Contractor
	

	
3.
	
Name of Project Road
	

	
4.
	
Stage of the project
	

	
5.
	
Site Details
	
Information

	
6.
	
Name of the Village
	
	
Panchayat
	

	
7.
	
Name of the Taluk
	
	
District
	

	
8.
	
Chainage (km)
	
	
Side
	
LHS/RHS

	
9.
	
Area of site
	
	
Current land use
	

	
10.
	
Ownership of the land
	
Owned/Leased
	
Survey No.
	

	11.
	If leased, name, address and contact details of owner
	

	
12.
	
Distance from settlement
	

	
13.
	
Distance from surface water course or body
	

	
14.
	
Distance from Ecologically Sensitive Areas
	

	
15.
	
Width of access road
	

	
16.
	
No of trees with girth > 0.3m
	

	
17.
	
No of trees to be cut
	

	
18.
	
Is top soil conservation required (Yes/ No)
	

	
List of Enclosure
	
Location Map

	
Remarks

	
Submission Details
	
Submitted by Contractor
	
Approved by:
Sr. Env. Specialist of IE

	
Signature
	
	

	
Name
	
	

	
Designation
	
	


Annex-8.17: Reporting Format for Establishment of Borrow Area
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Annexure 25:-Reporting Format for Establishment of Borrow Area

(To be submitted by the Contractor for taking permission from IE)

Name of Project Road:  	

Date 	

	

Sl. No
	
Location Details
	

Area
(m2)
	
Land Use

	
	
Name of
Village
	
Chainage
(Km)
	
Side
(LHS/RHS)
	
Latitude and
Longitude
	
Haul Road
Length (m)
	
	
Before
	
After

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	




	
Distance from nearest Water Course (m)
	
Distance from nearest Settlement (m)
	
Quantity of available material (cum)
	
Type of material
	
No. of Trees to be felled
	
Approved by
EO (Y/N)
	
Remarks, if any

	
	
	
	
	
	
	

	
	
	
	
	
	
	



Attach Photograph of proposed site, location map, agreement etc. Re-development Plan:
Remarks





Submitted	Approved

Signature	Signature


Name	Name

Designation	Sr. Environmental Specialist

Contractor	Independent Engineer

Annexure 26:-Reporting format for Identification of Quarry and Stone Crusher Site

(Report to be prepared by the Contractor)

	Sl. No.
	Project Details
	Information

	
1.
	
Name and address of the Contractor
	

	
2.
	
Contact details of the Contractor
	

	
3.
	
Name of Project Road
	

	
4.
	
Stage of the project
	

	
5.
	
Site Details
	
Information

	
6.
	
Name of the Village
	
	
Panchayat
	

	
7.
	
Name of the Taluk
	
	
District
	

	
8.
	
Chainage (km)
	
	
Side
	
LHS/RHS

	
9.
	
Area of site
	
	
Current land use
	

	
10.
	
Ownership of the land
	
Owned/Leased
	
Survey No.
	

	11.
	If leased, name, address and contact details of owner
	

	
12.
	
Distance from settlement
	

	
13.
	
Distance from surface water course or body
	

	
14.
	
Distance from Ecologically Sensitive Areas
	

	
15.
	
Width of access road
	

	
16.
	
No of trees with girth > 0.3m
	

	
17.
	
No of trees to be cut
	

	
18.
	
Is top soil conservation required (Yes/ No)
	

	
List of Enclosure
	
Location Map

	
Remarks

	
Submission Details
	
Submitted by Contractor
	
Approved by:
Sr. En. Specialist of IE

	
Signature
	
	

	
Name
	
	

	
Designation
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Annexure 27:-Reporting format for Identification of Debris Disposal Site

(Report to be prepared by the Contractor)
	Sl. No.
	Project Details
	Information

	
1.
	
Name and address of the Contractor
	

	
2.
	
Contact details of the Contractor
	

	
3.
	
Name of Project Road
	

	
4.
	
Stage of the project
	

	
5.
	
Site Details
	
Information

	
6.
	
Name of the Village
	
	
Panchayat
	

	
7.
	
Name of the Taluk
	
	
District
	

	
8.
	
Chainage (km)
	
	
Side
	
LHS/RHS

	
9.
	
Area of site
	
	
Current land use
	

	
10.
	
Ownership of the land
	
Owned/Leased
	
Survey No.
	

	11.
	If leased, name, address and contact details of owner
	

	
12.
	
Distance from settlement
	

	
13.
	
Distance from surface water course or body
	

	
14.
	
Distance from Ecologically Sensitive Areas
	

	
15.
	
Width of access road
	

	
16.
	
No of trees with girth > 0.3m
	

	
17.
	
No of trees to be cut
	

	
18.
	
Is top soil conservation required (Yes/ No)
	

	
List of Enclosure
	
Location Map

	
Remarks

	
Submission Details
	
Submitted by Contractor
	
Approved by:
Sr. Env. Specialist of IE

	
Signature
	
	

	
Name
	
	

	
Designation
	
	


Annex-8.19: Reporting Format for Identification of Debris Disposal Site
Bengaluru – Magadi – SH-37 Junction


Annexure 28:-Reporting Format for Safety Checklist

(Report to be prepared by the Contractor)

1.   Name of the Project Road

2.   Contract No.

3.   Name of the Contractor

4.   Name of Safety Officer

5.   Date of Inspection

6.    Location description: Location-1_ 	_; Location-2_ 	

	
Particulars
	Location-1
	Location-2
	
Remarks

	
	A
	B
	C
	A
	B
	C
	

	
General
	
	
	
	
	
	
	

	
House Keeping
	
	
	
	
	
	
	

	
	Stacking of Material
	
	
	
	
	
	
	

	
	Passageway
	
	
	
	
	
	
	

	
	Lighting
	
	
	
	
	
	
	

	
	Ventilation
	
	
	
	
	
	
	

	
	Others
	
	
	
	
	
	
	

	
Electrical
	
	
	
	
	
	
	

	
	Switches
	
	
	
	
	
	
	

	
	Wirings
	
	
	
	
	
	
	

	
	Fixed Installation
	
	
	
	
	
	
	

	
	Portable Lighting
	
	
	
	
	
	
	

	
	Portable Tool
	
	
	
	
	
	
	

	
	Welding Machine
	
	
	
	
	
	
	

	
	Others
	
	
	
	
	
	
	

	
Fire Prevention
	
	
	
	
	
	
	

	
	Fire Fighting Appliance
	
	
	
	
	
	
	

	
	Dangerous Goods Store
	
	
	
	
	
	
	

	
	Gas Welding Cylinders
	
	
	
	
	
	
	








	
Particulars
	Location-1
	Location-2
	
Remarks

	
	A
	B
	C
	A
	B
	C
	

	
Others
	
	
	
	
	
	
	

	
	Dust Control
	
	
	
	
	
	
	

	
	Noise Control
	
	
	
	
	
	
	

	
	First Aid Equipment
	
	
	
	
	
	
	

	
	Washing Facility
	
	
	
	
	
	
	

	
	Latrine
	
	
	
	
	
	
	

	
	Canteen
	
	
	
	
	
	
	

	
Provision of Personal Protective
	
	
	
	
	
	
	

	
	Helmet
	
	
	
	
	
	
	

	
	Eye Protector
	
	
	
	
	
	
	

	
	Ear Protector
	
	
	
	
	
	
	

	
	Respirator
	
	
	
	
	
	
	

	
	Safety Shoes
	
	
	
	
	
	
	

	
	Safety Belts
	
	
	
	
	
	
	

	
	Others
	
	
	
	
	
	
	



A = Adequate at the time of Inspection
B = Needs Improvement
C = Needs Immediate Attention
Annex-8.20: Reporting Format for Safety Checklist
Bengaluru – Magadi – SH-37 Junction
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Annexure 29:-Reporting Format for Road Safety Measures during Construction

(Report to be prepared by the Contractor)

One time reporting before commencement of construction (zone wise)

1.   Name of the Project Road

2.   Contract No.

3.   Name of the Contractor

4.   Name of Safety Officer

5.   Date of Inspection

6.    Location description: Location-1_ 	_; Location-2_ 	

	
Sl. No.
	
Item
	
Unit
	
Compliance
	
Remarks

	
Details of Construction Zone

	
1.
	
Length of Construction Zone
	
	
	

	
2.
	
Distance between this and next construction zone
	
	
	

	
3.
	
Length of work sub zone in urban stretch (should be

<2 km)
	
	
	

	
4.
	
Length of work sub zone in rural stretch (5-10 km)
	
	
	

	
5.
	
Distance between two work sub zones
	
	
	

	
Signage’s in Construction Zones

	
1.
	
Sign saying ‘Men at Work’ 1 km ahead of transition sub zone
	
	
	

	
2.
	
Supplementary sign saying diversion 1 km provided
	
	
	

	
3.
	
Sign saying ‘Road Closed ahead’ provided
	
	
	

	
4.
	
Compulsory Right Turn /Left sign provided
	
	
	

	
5.
	
Detour sign placed
	
	
	

	
6.
	
Sharp deviation sign placed at end of advance warning sub zone
	
	
	

	
Signage in Transition Sub Work Zone

	
1.
	
Signage saying ‘Keep Right / Left’ provided
	
	
	

	
2.
	
Delineators placed along length of transition
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