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GAD General Arrangement Drawing RCC Reinforced Cement Concrete
GDP Gross Domestic Product RHS Right Hand Side
GOI Government of India RL Reduced Level
GPS Global Positioning System ROB/ RUB Road Over Bridge/ Road Under Bridge
GSB Granular Sub — Base ROW Right of Way
GTS Geodetic Triangulation Survey Rs. Rupees
Ha Hectare SH State Highway
HDM - 4 | Highway Design & Maintenance Model (Series SIA Social Impact Assessment
-4)
HDMQ Highway Design and Maintenance Model with Sq. Km Square Kilometers
Congestion Analysis
HFL High Flood Level TBM Temporary Bench Mark
IRC Indian Road Congress Temp Temperature
IRR Internal Rate of Return TOR Terms of Reference
Km Kilometre TRL Transportation Research Laboratory
KMPH Kilometre Per Hour UG Under Ground
LA Land Acquisition VDF Vehicles Damage Factor
LT/HT Low Tension/ High Tension Electric Lines Veh. Vehicles
m Meters VGF Viability Gap Funding
MDR Major District Road WB World Bank
mm Millimetre WBM Water Bound Macadam
Dia. Diameters WMM Wet Mix Macadam
EPC Engineering, Procurement, and Construction PPE Personal Protective Equipment
PPR Peste — des Petits Ruminants GAD General Administration Department
LMI Labour Market Information MSE Mean Squared Error
SARA Saturates, Aromatics, Resins and Asphaltenes ACZ Agro — Climatic Zone
PET Poly — Ethylene Tere — phthalate SEDP Sustainable Environmental Development
FRC Fibre Reinforced Concrete PCM Public Consultation Method
PCM Public Consultation Meeting FGD Focus Group Discussion
UTC Universal Time Coordinated GPS Global Positioning System
DEM Digital Elevation Model DTM Digital Terrain Model
FCW Flush Cause Way CRRI Central Road Research Institute
CVPD Commercial Vehicles Per Day ATTC Advanced Technical Training Centre
CCCT Centre for Computers and Communication CRPF Central Reserve Police Force
NWL Normal Water Level TAR Tibet Autonomous Region
CcCpP CIVIL CONSTRUCTION PRACTICES NSSDA National Standard for Spatial Data Accuracy
GSD Ground Sample Distance DGPS Differential Global Positioning System
NRSC National Remote Sensing Centre GIS Geographical Information System
DEM Digital Elevation Model RL Reduced Level
NHAI National Highway Authority of India CPWD Central Public Works Department
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Consultancy Services for Project D t of Ind d Eng Services for Four —
Laning of Viluppuram — Puducherry Section of NH — 45A (New NH — 332) from Chainage @ N R — =
00.000 Km to Chainage @ 29.000 Km (Design Chainage) under Bharatmala Pariyojana Phase Poli idelines’ Files M

This is a Draft Report on “Louis Berger Pattern” for
Environmental and Social Management
Framework (ESMF) for the proposed Enhancing
Land, Air, Water, Noise and Road Construction
Resource Efficiency (ELAWNRCRE) Project with
financial assistance from the BRO/ NHAI/ ITBP/
CPWD/ PWD/ MPRDC/ MSRDC/ ADB/ NDB OR
World Bank etc. This is hereby disclosed with a view
to soliciting comments/ suggestions on or before
December 2019. In this regard, please send your
comments/ suggestions by email to
hg234276 @gmail.com; h.g@rediffmail.com or by
WhatsApp Number 09329213257 to Dr. Harish
Kumar Gupta, Environment Expert, L. N. M.
Infra Projects Pvt. Ltd., Bhopal (M.P.).

oo
I am neot interested in building «a bridge just because

someone says one is needed. I want to know if it is needed. and
why. and where is the best place to put it. I want to know how
the building of that bridge will change the lives of the people

. ®e
who use it.

Dr. Louis Berger | Founder
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Consultancy Services for Project D
Laning of Viluppuram — Puducherry Section of NH — 45A (New NH — 332) from Chainage @
00.000 Km to Chainage @ 29.000 Km (Design Chainage) under Bharatmala Pariyojana Phase
— I (Residual NHDP — IV Works) on Hybrid Annuity Mode (HAM) in the State of Tamil Nadu

lop t of Independent Engi Services for Four —

and Union Territory of Puducherry. Package — I DBL (Total Length 29.000 Kms).

CHAPTER - 2: “Environment Compliance” (EC) and MoEF & CC Policy Guidelines’
for NHAI — Vilupuram — Puducherry Section of NH — 45A (New NH — 332), in the

1.

State of Tamil Nadu UT on HAM.

“Environment Compliance” (EC) and MoEF & CC Policy Guidelines’ Files
Must be Containing Six Monthly Compliance Reports.

The following Environment Compliance files must have any six monthly self — compliance reports to the
terms and conditions specified in the “Environment Compliance” (EC), which are required to be
furnished to Regional Office, MOEF & CC, Chennai Regularly:

“Coastal Regulation Zone” (CRZ) Clearance for four laning of Villupuram (00.000 Km) to
Poondiyankuppam (67.000 Km) @ Villupuram and Cuddalore Districts of Tamilnadu and
Puducherry District of Puducherry UT of NH — 45A in the States of Tamilnadu and UT Puducherry.
Some of the important conditions of the CRZ Clearance are as follows:

As per specific conditions, for every tree felled, ten trees shall be replanted and it was to be ensured
that the survival rate was 85%.

As per special conditions, the Flow of natural tidal water to the mangroves, if any should remain
unaffected, and thus adequate measures to be provided to maintain uninterrupted tidal water to
mangroves,

As per general conditions, “Consent To Establish” (CTE) and “Consent To Operate”
(CTO) shall be obtained from the “State Pollution Control Board” (SPCB).

As per general conditions, newspaper advertisement should be released in two newspapers, that
the project has been accorded Environment/ CRZ/ Non — CRZ Clearances.

Placement of hot — mix plants, quarrying and crushers, batch mixing plants, and discharge of
sewage from construction camps requires “No Objection Certificate” (Consent to
Establish and Consent to Operate) from “State Pollution Control Board” (SPCB) prior
to establishment.

“Consent To Operate” (CTO) and “Consent To Establish” (CTE) the crusher unit should
be obtained from the “State Pollution Control Board” (SPCB) under the Air (Prevention
and Control of Pollution) Act, 1981 before starting the operation.

Table 1: Package Roads’ Status of Check List for Environment, Health & Safety
Management Measures of Highway Projects’ Submitted to NHAI (PIU) as per

Assignment Impression.

Check List for Environment, Health & Safety Management Measures

A. Checklist for Environmental issues at Construction Establishments

1. Checklist for Labour Camp Site Selection and Management

Policy Guidelines’ Files Must
Containing Six Monthly Compliance Reports...!!!

Status Remarks
Sr. No Description (YES/ Adequate at the Time of Inspection
e p NO) Needs Improvement
Needs Immediate Attention
Arrangements with the land owner including the Arrangements are done with the land owner including the
(a) YES
restoration aspects. restoration aspects.
(b) Site layout plan of the labour camp. YES It is already being incorporated as per the requirement.
Establishment and maintenance of demarcated and Approved layout plan with establishment and maintenance
(o) levelled different areas within the camp as per the YES of demarcation and also leveled different areas within the
approved layout plan. campsite.
() Number of. trees (to be) removed, if any, along with YES Trees are Not Remouved.
compensation measures.
(e) Proposed top soil management. YES Distributed to formers for their Agricultural land purpose.
(4] Site drainage provisions. YES Provided for all site locations.
Co of the consents to establish and operate and . L. .
(@) COTII) giﬁ£ ns laid down there in the consent /pclearance / YES Consents to establish and operate conditions are laid down
licenses and plans in the consent/ clearance/ licenses and plans etc.
(h) Access road condition and proposed maintenance. YES Road COTldlthHS. are accessible and well — sustained
intendance and civil work.
@ Safety provision such as fire protection equipment and YES Installed all types of fire protection equipment along with
other labour camp facilities onsite. other labour camp facilities are available onsite.

L. N. Malviya Infra Projects Pvt. Ltd.
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Well — maintained both sanitation and health facilities on

(6)] Sanitation and health facilities. YES . .
the projected site camp.
Staff strength and details such as Concessionaire staff Very good staff strength such as Concessionaire staff v/s sub

(k) v/s sub — contractors, women labour, migrant v/s local YES — contractors women labours, migrants along with skilled
labour and skilled & unskilled labour. and unskilled labour.

W Closure/ completion plan. YES Detqilecl, completion/ closure plan is also incorporated for

projects’ work.

2. Checklist for Borrow Area Management

No Environmental Clearance (EC) is required from MoEF &
CC/ SEIAA/ SEAC/ DEIAA for opening of new borrow area.
According to Dalmia, the ministry in 2013 had constituted
an expert committee under the chairmanship of Director,
NEERI, which had recommended that activities for
excavation/ borrowing of “Ordinary Earth” of more than
5 hectare should be treated as “Category — B1” projects
which entail a detailed EIA study, public hearing, etc. and

(@ Environmental Clearance from MoEF & CC/ SEIAA/ NO those less than 5 ha to be treated as “Category — B2”
DEIAA for opening of new borrow area. projects subject to 11 safeguards including no blasting,

maximum depth of 2 m, restoration the of area, after
mining, compliance with dust emission norms, etc. Annexure
—1V:

https://www . financialexpress.com/industry/development-
will-come-to-standstill-environment-clearance-not-
needed-for-mining-of-ordinary-earth-says-supreme-
court/2037973

Gram Sabha consent of concerned is mostly not required as
compulsory document.

Borrow Areas near Settlements: Borrow pit location

(b) Consent of concerned Gram Sabha to be obtained. NO shall be located at least 0.8 Km from Villages and

Settlements. If unavoidable, they should not be dug for more
than 30 cm and should be drained. As far as possible borrow
area selected for enhancement shall be on government/
community land in the vicinity of settlement.

© Name of the land owner, arrangement with the owner YES Submitted in format as per Schedule — W.
including restoration aspect.

Area (length and width in meters) involved, proposed

(d) depth of excavation in meters, quantity to be excavated YES Submitted in format as per Schedule — W.
in Cum and type of material proposed to be taken.

) Land use'( before opening) of borrow area and area YES Submitted in format as per Schedule — W.
surrounding the proposed borrow area.

® A map/ drawing showing the dimension of thfz borrow YES Submitted in format as per Schedule — W.
areas, access roads and features of surrounding area.

@ Number of‘trees to be removed, if any along with the YES Trees are Not Removed.
compensation measure.

For civil construction work soil management is most

(h) Soil management if required. YES significant and valuable part like soil porosity, reliability

testing etc.

@) Access road condition and proposed maintenance. YES Initial access rogd condition: was not goqd. qndﬁ nal access

road condition is now good and well maintained.

aGg) g(itt)(::slsugi 30117 _S(;lll quantity excavated in Cum & Where YES Distributed to formers for their Agricultural land purpose.
Closure/ Completion Plan:

*) YES Initial access road condition: was not good: and final access
Initial access road condition and final access road road condition are now good and well maintained.
condition.

3. Checklist for Disposal Site Management
- — - - - -
Conce.sstonalre s debris disp osql plan with d(?slg n To be identified. Bituminous waste produced is used for

(a) drawings approved by the Environmental Engineer NO di .

. . iversions and access road.
Jor each identified area.
Name of the land owner, arrangement with the owner

®) A ¢ & (0 T pp—
including restoration aspects.

© Location of the disposal site, existing land use and area NO | e
covered (Sq. M.).

() Whether the community is agreeable to siting of NO | e
dumping site (Y/N).

Written permission from Village Panchayath/ Local

(e) 3 NO | -
community.

()] Proposed future use of the site. NO @ | -

(@ Whether existing canal and drains within and NO | e

adjacent to the site are safe and free from any debris.
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Effective water sprays during the delivery and
handling of materials when dust is likely to be created

0 and dampen stored materials during dry and windy I
weather.
For materials having the potential to produce dust
@ shall not be loaded to a level higher than the side and NO | e
tail boards and shall be covered with a tarpaulin
during transportation.
G Obstruction to natural watercourses, destruction to NO | e
agricultural land and crops and soil erosion if any.
4. Checklist for Quarry Site Management
Prior consent of the IE to establish a new quarry “Independent Engineer” (IE) has established a new
exclusively for the project (If lead from existing quarry exclusively/ entirely for all projects e.g., such as
(@ el ; ) " YES :
quarries is uneconomical and alternative material roads 1A; 1B, and 1
sources are not available). 00C etc.
The construction schedule and operation plans Construction schedule and operation plans are completed
() containing a detailed work plan for procuring YES for procuring materials, transportation and storage of
materials, transportation and storage of quarry quarry/ target materials.
materials.
Environmental clearances/ consents and other All types of clearance permits are being used for the project
(c) permits (CFE & CFO) for the existing/ new quarries YES e.g., like roads 1A; 1B and 1C etc.
being used for the project.
Adequate steps to control and check natural drainage Satisfactory,/ accessible steps are taken to fulfill control and
(d) Sflow, soil erosion, debris flow etc. at quarry site. YES check natural drainage flow, soil erosion, debris flow etc. at
quarry site.
) Safety measures during quarry operation. YES Agreea.ble safety measures have been done during quarry
operation.
o Mining operations with respect to provisions of YES Acts and Rules are applied for mining as well as other kind
various Acts and Rules in force. of operations in civil construction work.
(@) Design for redevelopment of exhaust quarry site. YES Renovation/ Redevelopment of exhaust designing is being
9 finished at quarry site.
5. Checklist for Crusher Establishments
(@ Location of crusher units with respect to the “Safe YES
Zones” as per the recent direction by Supreme Court.
Registration certificates from the Department of Mines Received and attached registered certificates from Mines,
(b) and Geology and Department of Industries. YES Geology Department including Environment and Forest
Departments.
Environmental clearances/ consents and other All categories of clearance licenses/ documents/ procedures
(c) permits (CFE & CFO) for the existing/ new quarries YES are being compiled and completed for the projects e.g., like
being used for the project. roads 1A; 1B and 1C etc.
Pollution abatement measures to control emission of Pollution abatement measures as well as techniques,
suspended particulate matters into the air. methods and, approaches, are followed to control the
d YES emission of “Suspended Particulate Matters” (SPM),
PM,,,, CO., CO, SO: NOx, VOC, HC, Pb, Hg
(Mercury), Zinc, Fluorides etc. into the air.
Provision of Personnel Protective Equipment’s (PPE) “Provision of Personnel Protective” (PPP)
) Jor the Workers. YES Equipment’s for all workers including COVID — 19 Test
arrangement setup has been amended on the “Site or
Camp’s Clinic”.
6. Checklist for Hot Mix Plant Management
Distance of hot mix plants from human settlements Applied and followed the distance of hot mix plants from
(@) (shall be at least 500 m) and whether located on YES human settlements and it shall be at least 500 m constantly
leeward side of most dominant wind direction with for all locations or sites.
respect to human establishments.
Consent/ permits to establish and operate obtained Compliance Or implementation of all permits has been
(b) from State Pollution Control Board and YES obtained from “State Pollution Control Board”
implementation/ compliance of all permit conditions L (SPCB) as consent to establish and operate.
—12.
The hot mix plants shall be set up on barren/ waste Hot mix plants set up shall be installed on barren/ waste
© lands and conversion of agricultural/ cultivable lands YES lands is fully applicable and followed for all projects e.g.,
Jor this purpose shall not be allowed under any like roads 1A; 1B and 1C etc.
circumstances.
Provision of paved surfaces at all operational areas There is a provision for separate prior to discharge system
like storage, handling, loading, unloading areas and at all operational areas as storm water collection system
(d) provisions for separate storm water collection system YES with facility for separation of oil/ lubricants (oil, grease and
with facility for separation of oil/ lubricants prior to toxic/ poisonous/ contaminated slippery chemicals).
discharge.
) Provision of adequate water supply to hot mix pants. YES There are batter and sufficient arrangements for water
supply to hot mix pants.
o Provisions made for control of dust and air pollutants. YES There are good engagements/ preparations for control of

dust and air pollutants as well.
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Hot mix plant restoration plan after completion of

Restoration plan is also applied for hot mix plant by

(9) construction works, to restore to its previous state by YES undertaking cleanup operations after completion of
undertaking cleanup operations. construction work.
Provisions for mitigation of noise pollution Definitely there are mitigation measures for noise pollution
(h) conforming to regulatory limits of State Pollution YES compatible to regulatory limits of “State Pollution
Control Board. Control Board” (SPCB).
7. Checklist for Equipments/ Vehicles Deployed for Construction Works
Regular maintenance of all diesel run equipments/ Regularly maintaining diesel run equipments/ vehicles
(@ vehicles deployed for -construction activities for YES deployed for smooth operation and contribution to
smooth operation and contribution to reduction in air reduction in air, water, and soil and noise quality for
quality and noise. construction activities of all projects (1A; 1B and 1C).
Valid periodical Pollution Under Control certificates Equipments/ vehicles positioned or being used in the
(b) Jor vehicles/ equipments being used in the YES construction activities having Valid “Pollution Under
construction activities. Control” (PUC) certificates.
Spill proofing of all vehicles deployed for material There is also well maintained spill proofing for all vehicles
(c) movement. YES deployed for material movement at projected site and camp
(14; 1B and 1C).
Table 2: Checklist for Safety Aspects during Project Implementation Safety during
Civil Construction Work (Highway Roads).
Status R.emarks q
Sr. qq Adequate at the Time of Inspection Needs
N Description (YES/
0. NO) Improvement
Needs Immediate Attention
(@ Appointment of qualified safety officers/ in — NO To be Deployed. (IE instructed to deploy a qualified Safety Officer
charge as per qualification criteria. immediately).
(b) Compliance with IRC Specifications, and NO | e
procedures.
Preparation of Traffic Control Plans:
(D) Provision of Temporary Traffic Barriers/ (i) Assimilated and Adapted Well Planned Approaches for Traffic
Barricades; Barriers and Barricades;
(ii) Provision of suitable signboards; Gi) Sign boards are mounted at the campsite;
© (i) Provision for flags and warning lights; HES (i) Flags and warning lights’ systems, and reflectors as
used indoors are well linked or connected;
(iv) Demarcations (fencing, guarding, and (iv) Fencing, guarding, and watching are also more secure
watching) at construction sites; or sheltered at construction sites;
(v) Provision for sufficient lighting especially for (v)Appropriate lighting exclusively for nighttime civil
nighttime work L — 13. construction work at the site location.
(@ Planning and implementation of approved Traffic YES “Approved Traffic Control Plans” (ATCP) are executed with
Control Plans. a strategical and tactic approach system on the site.
) Arrangements for controlled access and entry to YES Controlled access and entry preparations are accomplished to
Construction Zones. Construction Zones/ Regions/ Locations.
o Safety arrangements for Road users/ Pedestrians. YES Road users’ and Pedestrians’ measures have been integrated for
safety purposes on construction sites/ locations.
(@) Arrangements for detouring traffic to alternate YES Detouring traffic to alternate facilities is arranged cooperatively
9 Jacilities. the on construction site.
Regular Inspection of Work Zone Traffic Control
Devices by Authorized Concessionaire Personnel:
(i) Construction Workers Safety — Provision of (i) Provided to all workers at a construction site;
personnel protective gears;
(ii) Helmets; (i1) Provided to all workers at construction site;
(iit) Safety Shoe; (iti) Delivered to all workers at construction site;
) (iv) Ear Plugs; YES (iv) Supplied to all workers at construction site;

(v) Nose Masks;

(vi) Hand Gloves;

(vii) Protective Goggles;
(viii)  Safety Belts;

(ix) Reflective Jackets;

(v) Provided to all workers at construction site;
(vi) Delivered to all workers at construction site;
(vii) Intended to all workers at construction site;
(viti) Prearranged to all workers at site;

(ix) Systematized to all workers at construction site;
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(x) Gum Boots.

(x) Arranged to all workers at construction site.

Training/ Certification programs for workers and

Organized Training and Certification programs for workers and

@ personnel in charge of Safety. S Safety personnel in charge at construction site/ zone;
) Training on safe use of safety and construction YES Conducted the Training Program platform on safe use of safety
equipment. and construction equipment.
Regular Road Safety Auditing. Accompanied Regular Road Safety Auditing policy to all workers
&) YES o RS X
at construction site/ location.
W Compliance with existing Safety standards and YES Safety standards and guidelines are applied or well followed with
guidelines. existing compliance.
Compliance to all Labour laws applicable to Concessionaire’s personnel compliance laws pertinent to all
(m) . ., YES .
Concessionaire’s personnel. Labour and Workers on camp site too.
Routine preventive/ healthcare measures for Concessionaire’s personnel routine preventive and healthcare
m) Concessionaire’s personnel. YES measures applicable to all Labour and Workers on Projected Camp
Site.
Facilities for any emergency situation like fire, For any emergency situation like fire, explosion, blasting, eruption
(o) explosion, etc. YES and detonation etc. facilities are provided in advance for all
construction sites e.g., like roads 1A; 1B and 1C etc.
Occupational safety procedures/ practices at Certainly occupational safety procedures and practices at
(6)) Quarries, Crushing Units, Batching Plants and YES Quarries, Crushing Units, Batching Plants and Construction
Construction Camps. Camps are maintained frequently and appropriately.
Traffic Safety Management. Rules and regulations are applied for the “Traffic Safety
(@ YES Management” (TSM) system as per the Slandered
q Government Norms and ADB/ DBL/ CPCB/ KSPCB,
Guidelines etc.
@) Regular inspection of safety arrangements. YES Inspection of safety arrangements work has been accumulated on
regular basis for construction zones.
Provision for insurance coverage to the Concessionaire’s personnel endowment policy plan for insurance
(s) Concessionaire's personnel. YES coverage applicable/ effective to all Labour and Workers on
anticipated campground.
Table 3: Statutory Clearances required for the Project Road before Construction
Work Clearances required to be Obtained by the Contractor Officially and Lawfully.
Sr. Clearance Detailed Authority Detailed Required Detailed
No. Type Description Name Description Statute Description
(a) | Type of | : | Project Types Falls | Name of the | : | SEAC/ DEIAA/ | When : | During Construction of
Clearance; under Categories “A” | Authority; SEIAA/ MoEF CC (as | Required; Road Network on Site.
and “B” (B1 & B2). applicable).
(b) | Tree Felling | : | YES: Consent of Tree | Department : | Ministry of | Before : | YES: Agreement/
Permission; Cutting is Required. of Forest, Environment, Forest | Construction; Approval Required.
GoT; and Climate Change.
(©) Construction : | Roads/  Highways | Statutory : | SEAC/ DEIAA | Statute Under | : | Prior Official Order of
Activity and Type Construction and | Authority; SEIAA/ MoEF CC | Which Environmental
of Clearance Environmental under Ministry of | Clearance is Clearance  Procedure
Required; Clearance (EC). Environment and | Required; under NABL/ NABET
Forest. Lab Accreditation.
Table 4: Pollution Prevention and Control Acts required for the Project Road before
Construction Work Clearances required to be Obtained by the Contractor Officially
and Lawfully.
Sr. 0q q q q
No Activity and Type Name of the Authority Pollution Prevention and Control Acts
1) Consent for Establishment of Hot | Tamil Nadu Pollution Control Board | Air (Prevention and Control of Pollution) Act, 1981.
Mix Plant, Wet Mix Macadam | (TPCB) LG Iomg | Water (Prevention and Control of Pollution) Act, 1974.
(WMM) Plant, Stone Crushers and SLELUTE surlwib. The Noise Pollution (Regulation and Control) Rules, 2000.
Batching Plant.
(2) Consent for Operation of Hot Mix
Plant, WMM Plant, Stone Crushers
and Batching Plant.
3) Permission for withdrawal of | Central Ground Water Authority | Environment (Protection) Act, 1986 Ground Water Rules, 2002.
groundwater for construction. (CGWA);
State Ground Water Board (SGWB).
1) Permission for extraction of sand | Department of Mines and Geology; | Environment (Protection) Act, 1986.
Jfrom river bed. Government of Tamil Nadu UT (GoT
UT).
) Permission for extraction of sand | District Level Environment Impact | Environment (Protection) Act, 1986.

Jfrom river bed.

Assessment Authority (DEIAA).
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(6) New Quarry and its operation. Department of Mines and Geology, | Environment (Protection) Act, 1986.
Government of Tamilnadu UT, Tamil | Karnataka Minor Mineral Concession Rules, 1994.
Nadu Pollution Control Board (TPCB) | The Mines Act, 1952.
SALBIH e SLGUUT@® | Mines and Minerals (Development And  Regulation)
aumlwid. Amendment Act, 2015.
The Explosive Act, 1984.
Air (Prevention and Control of Pollution) Act, 1981.
Water (Prevention and Control of Pollution) Act, 1974.
() Opening of New Borrow Areas/ | MoEF & CC/ SEIAA/ DEIAA Tamil | Environment (Protection) Act, 1986.
Quarry. Nadu Pollution Control Board (TPCB), | Air (Prevention and Control of Pollution) Act, 1981.
District Collector. Minor Mineral and Concession Rules, 2015.
(€)) Location and layout of workers’ | Tamil Nadu Pollution Control Board | Environment (Protection) Act, 1986.
camp, and equipment and storage | (TPCB) SLALLBIE 0ms: | Manufacturing, Storage and Import of Hazardous Chemicals
yards. SLEUUTH seurflwid. Rules, 1989.
(9) Discharges from labour camp. Tamil Nadu Pollution Control Board | Water (Prevention and Control of Pollution) Act, 1974.
(TPCB).
(10) | Storage, handling and transport of | Tamil Nadu Pollution Control Board | Hazardous and Other Waste (Management and Transboundary
hazardous materials. (TPCB) SLALLBT6 0m& | Movement) Rules, 2016.
SLEUUTH eurflwid. Manufacturing, Storage and Import of Hazardous Chemicals
Rules, 1989.
(11) | Disposal of Bituminous Wastes. Intimate local civic body to use Local | Hazardous and Other Waste (Management and Transboundary
Solid Waste Disposal (LSWD) site. Movement) Rules, 2016.
(12) | PUC Certificate for all construction | Tamil Nadu Pollution Control Board | The Motor Vehicle Act, 1988.
vehicles and all machineries. (TPCB) SDPBT6H ormg: | The Motor Vehicles (Amendment) Bill, 2015.
SLOLUUTE surflwib. The Central Motor Vehicles Rules, 1989.
(13) | Installation of DG Set (Consent to | Tamil Nadu Pollution Control Board | Air (Prevention and Control of Pollution) Act, 1981.
Establish). (TPCB) SPBHT6H 1ormg | The Noise Pollution (Regulation and Control) Rules, 2000.
(14) | Operation of DG Set (Consent to | g (HLILMT® eumflwiLb.
Operate).
(15) | Engagement of Labour — Labour | Labour Commissioner (Ministry of | The Building and Other Construction workers (Regulation of
License. Labour and Employment). Employment and Conditions of Service) Act, 1996.
Contract Labour (Regulation and Abolition) Act, 1970 along
with Rules, 1971.
(16) | Engagement of Labour: Labour Commissioner (Ministry of | The Employees’ Provident Fund and Miscellaneous Provisions
— Social Security; Labour and Employment). (Amendment) Act, 1996.
— Labour Welfare; The Personal Injuries (Compensation Insurance) Act, 1963.
— Wages. The Inter — State Migrant Workmen (Regulation of
Employment and Conditions of Service) Act, 1979.
Equal Remuneration Act, 1976.
The Payment of Wages (Amendment) Act, 2005.
The Minimum Wages Act, 1948.
The Minimum Wages (Central) Rules, 1950.
Environment Clearance to 1,660 MW Ennore Supercritical Thermal Power Project (Expansion),
Village Ernavur, District Ennore, Tamilnadu by M/s. Tamilnadu Generation and Distribution
Corporation Ltd. (TANGEDCO). Some of the important conditions of “Environment
Compliance” (EC) are:
1. As per general conditions, The “Electrostatic Precipitator” (ESP), “High Volume
Sampler” (HVS), “Flue Gas Desulphurization” (FGD) System, and NOx control systems
shall be established to meet the new emission norms of PM: 100 ug/ ms3, SO.: 100 ug/ m3 and
Mercury (Hg): 0.03 ug/ Nm3. The progress of implementation of FGD and De — NOx system shall
be submitted to MoEF & CC.
General Guidelines and Procedure for Conducting/ Accompanying Air, Water, Noise, Soil Testing,
Ground Water, and Surface Water Testing/ Monitoring including Tree Cutting have to be followed by the
contractor/ subcontractor/ concessionaire as depicted below:
Table 5: Environmental Management and Monitoring Plan (EMP/ EMoP).
Sr. No. Parameters Frequency Remarks (if any)
1. Ambient Air Quality Monitoring; Once in Three Months |  ==—emem

Surface Water Quality Monitoring;

Once in Three Months

3. Ground Water Quality Monitoring;

Once in Six Months

If any sites change then the EPC has to carry out on
a monthly or quarterly basis, depending on site or
location specification.

(BPETP) Monitoring;

Batching Plant Effluent Treatment Plant

Once in Three Months
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5. Sewage Treatment Plant (STP) Monitoring; Once in Three Months | = =mmemee
If any sites change then the EPC has to carry out on
6. Soil Quality Monitoring; Once in Six Months a monthly or quarterly basis, depending on site or
location specification.
o Ambient Noise Monitoring; Once in Three Months |  ===emm-
8. Solid & Construction and Demolition Waste; Oncein Three Months | = =meeeem
. .. Throughout of the | If any sites change then the EPC has to
Trees and Plantations Amenities g1 f y 5 .
. . Year Till Project | carry out on monthly or quarterly basis,
9. for Highways Road Construction . . . .
Ending on depending on site or location
Network . . <
Contractual Basis | specification.
After Testing as well as Monitoring Procedures’ Certificates must be obtained from NABL — Accredited
Laboratory as per CPCB/ SPCB/ NAAQM and as per IRC/ MOEF: Guidelines and Norms.
Table 6: Management of Solid and Construction and Demolition Waste Details by EPC
(Once in Three Months).
CONSTRUCTION AND
Sr. No. SOLID WASTE DEMOLITION WASTE
1. Quantity of Waste Generated 13,100 Kg 0.17 to 5.7 Kg per Person/ Day (Approximately) Quantity of Waste Generated N/A
. . Km 320 + 000 within Base Camp Location but at the Edge . .
2. Location of Disposal of Boundary Wall Which is Far Away from Dwelling Units Location of Disposal N/A
Characteristics of Waste
3. (% Degradable, % Non — 100% Degradable Characteristics of Waste N/A
Degradable)
4. Technology Used for Disposal Composting Technology Used for Disposal | N/ A
2. The capital cost towards “Corporate Environment Responsibility” (CER) an amount of ¥

13.6 Crores (0.25% of the total project cost of ¥ 5,421.38 Crores) shall be embarked on separately
and implement various developmental activities in the surrounding villages. The six monthly
progress reports on various welfare activities shall be submitted to the Regional Office, MoEF &
CC.

The Standard EC conditions for Thermal Power Projects are to be complied with and uploaded
on the MoEF & CC Website.

Environment clearance was given to the proposed expansion of the Steel Melting Plant from 19,200
TPA to 85,200 TPA of MS Billets of M/s. Arun Smelters Private Limited at SIPCOT Industrial
Complex, Pappankuppam Village, Gummudipoondi Taluk, Tiruvallur District, and Tamilnadu.
Some of the important conditions of “Environment Compliance” (EC) are:

As per specific conditions, “Consent To Operate” (CTO) is required from TNPCB.

As per specific conditions, proper utilization of fly ash shall be ensured as per Fly Ash Notification,
1999, and subsequent amendments in 2003 and 2009. All the fly ash shall be provided to cement
and brick manufacturers for further utilization and a “Memorandum of Understanding”
(MOU) shall be submitted to the Regional Office of MoEF & CC.

As per specific conditions, a 10 m — 15 m wide green belt should be developed all along the
boundary of the plant and in all 33% of the area should be developed green by planting native
and broad leaf species in consultation with the “Divisional Forest Officer” (DFO) and Local
Communities as per the CPCB guidelines. The complete plantation should be completed in 3 years.
As per specific conditions, an amount equal to 2.5% of the project cost shall be embarked towards
the “Enterprise Social Commitment” (ESC) based on “Public Hearing Issues” (PHI),
local needs, item — wise details along with time — a bound action plan as indicated by the project
proponent shall be implemented. Action taken report in this regard shall be submitted to the
Ministries of Regional Office.
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BhCrAL

L. N. Malviya Infra Projects Pvut. Ltd. Page |1-16




Consultancy Services for Project Develop t of Independent Engi Services for Four —
Laning of Viluppuram — Puducherry Section of NH — 45A (New NH — 332) from Chainage @ N R — =
00.000 Km to Chainage @ 29.000 Km (Design Chainage) under Bharatmala Pariyojana Phase Policy Guidelines’ Files M

— I (Residual NHDP — IV Works) on Hybrid Annuity Mode (HAM) in the State of Tamil Nadu Containing Six Monthly Compliance Reports...!!!

and Union Territory of Puducherry. Package — I DBL (Total Length 29.000 Kms).

5. As per specific conditions, at least four ambient air quality monitoring stations should be
established in the plant area and air quality and stack emissions shall be regularly submitted once
in six months to the Regional Office of MoEF & CC.

6. As per specific conditions, an advertisement in two newspapers should be given stating that
“Environment Compliance” (EC) has been granted for the expansion of the smelter plant.

“Environment Compliance and Clearance” (ECC) for Expansion of Steel Plant located at
Sirupuzhalpet & New Gummidipondi Village by M/s. Suryadev Alloy and Powder Private Limited.
The following are some of the important conditions of “Environment Compliance” (EC):

1. As per specific conditions, an amount of ¥ 52.50 Crores proposed towards “Enterprise Social
Commitment” (ESC) shall be utilized as “Capital Expenditure” (CE) in the projected mode.

2. As per requirement Green Belt shall be developed in 21.90 hectares equal to 33% of the plant area
with native species in accordance with CPCB guidelines. The 15 m wide green belts shall be
interalia to cover the entire periphery of the plant.

3. The Capital cost of ¥ 40.00 Crores and annual recurring cost of ¥ 02.50 Crores towards the
environment protection measures shall be provided separately. The funds provided should not be
diverted for any other purpose.

4. As per general conditions, a 24 x 7 days continuous emission monitoring system at all stacks
should be installed to monitor stack emission parameters applicable to the “Thermal Power
Plant” (TPP).

5. As per general conditions, the information about the grant of “Environment Compliance”
(EC) for the Expansion of the Steel Plant should be advertised in two newspapers.

Coastal Regulation Zone Clearance for “Two/ Four/ Six/ Eight Laning of Mamallapuram to
Mugaiyur Section of NH — 332A from 00.000 Km to 31.000 Km under Bharatmala Pariyojana,
Phase — I, (Package — 1 DBL) in Kanchipuram District, Tamilnadu. Some of the important
conditions of “Coastal Regulation Zones” (CRZ) Clearances are:

1. Asper specific conditions, a total of 637 mangroves tree will be destroyed by the proposed activity.
Five times the number of mangroves destroyed or cut down during the construction process shall
be replanted as compensatory mangrove afforestation in consultation with the Forest
Department.

2. A minimum of ten times the number of trees felled (non — mangrove trees) shall be replanted.

3. Flow of natural tidal water to mangroves should remain unaffected and thus adequate measures
to be provided/ carried out to maintain uninterrupted tidal water to mangroves.

4. Anamount of ¥ 05.78 Crores i.e., 1% of the project cost shall be embarked under the “Corporate
Environment Responsibility” (CER) and a Six Monthly Compliance report needs to be
submitted to the Regional Office, MoEF & CC.

5. The project “Environment Compliance” (EC) for expansion should be advertised in two
newspapers.

Materials and methods required to control damage must be clearly described in the construction
documents. Include an enforcement or penalty clause in the specifications. Complicated details should be
illustrated on the working drawings. Prescriptions are part of the construction documents that are
forwarded to the conservation commissions, construction departments, and subcontractors who will bid on
part of the project. During this stage, hold a meeting with the owner, foremen, subcontractors, and others
who will work on the site. Make it clear that preservation is important on this job, requiring everyone to
work together.

Typical Protective Measures

(a) Erect protective fencing around root zone prior to clearing;
(b) Do not change the grade around trees;
(¢) Use pavement materials that allow air and water to pass;
(d) Run utilities in a single raceway or trench;
(e) Place irrigation on the surface (don’t bury) and cover with mulch;
(f) Eliminate or minimize traffic in the protected areas and build boardwalks;
L. N. Malviya Infra Projects Pvt. Lid. Page |1-17
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(g) Prohibit the storage of construction materials and soil in protected areas;
(h) Keep heavy equipment out of the protected zones;

(1) Control competition among plants in sensitive areas;

() Control storm water runoff.

And a professional should be hired to perform some important “ITree — Care Duties and Work”
before construction begins.

“Tree — Care Duties and Work”:

(a) Remove unwanted trees;

(b) Prune/ trim/ crop and improve saved trees;

(¢) Reduce crown to minimize the impact on root zone reduction;
(d) Fertilize, water, and aerate where needed;

(e) Root prune/ trim/ crop outside of protected root zone;

(f) Mulch where and whenever needed.

Solutions

Effective tree preservation must be integrated with the project design and land development
process. Hire a certified arborist that works with residential construction projects and knows what builders
are up against. A construction project is no place for an idealistic theorist. The arborist must be familiar
with the roles played by members of the project team and become a central member of the team. They must
understand the design concept and walk the site before any plans are drawn. The arborist will help lay out
the site and communicate appropriate information at critical times during the project.

A Professional Arborist Knows:

(a) Which trees are healthy, need pruning, or need removal;

(b) Which trees will survive proposed changes in the landscape;

(¢) How to accomplish development goals, minimizing injury;

(d) Which trees pose a hazard due to weak root systems;

(e) Which trees have invasive roots that threaten pipes, utilities, and foundations;
(f) Which trees are pest and disease resistant;

(g) Which trees will provide the most aesthetic benefit;

(h) How to protect the trees that are valued;

(i) Where to plant new trees, and how and where to transplant existing trees;

(G) Which trees can be sold for lumber or firewood...?

2. Strategies and Recommendations.

The State of Tamil Nadu in South India has a vast road network with 34 National Highways (NH)
with a total length of 2,484 Km, 11 Expressways (including 3 National Expressways), State Highways (SH)
with a total length of 1,801 Km, “Major District Roads” (MDR) with a length of 1,395 Km and other
district roads with a length of 26,022 Km (2016). Here it is found more or less green area and less/
moderate traffic pollution, “Air Quality Index” (AQI) as compared to Metros and other cities. But roads
currently which are under construction phase may contribute some chances of Land, Air, Water
contamination in some sensitive zones like residential sites, schools, colleges, hospitals, “ASHRAMS”
(Old Age Homes) occurred/ falls on roadside network...!!! There may be a variety of environmental
applicability and necessities/ provisions during road construction network. The city has inadequate
pedestrian infrastructure and there is no foot over bridges, sub — ways, pedestrian — only traffic signals at
few places. In fact the city lacks in provisions for dedicated “New Measurement Tracks” (NMT) lanes
and dedicated parking facilities for cycle rickshaws. The creation of new planning tools should aim to
increase public involvement in the development of transportation and land use policies OR issues.

Develop policies that encourage concentrated mixed land use development along the public
transport corridors. These share policies, principles and strategies intended to preserve and even enhance
valued natural and cultural resources and facilitate “Healthy”, sustainable communities and
neighborhoods. These approaches also tend to foster a balance of mixed uses (including housing,
educational, employment, recreational, retail, and service opportunities) which recognize the importance

L. N. Malviya Infra Projects Pvut. Ltd. Page |1-18

-~
BICrAL


https://en.wikipedia.org/wiki/Haryana
https://en.wikipedia.org/wiki/North_India
https://en.wikipedia.org/wiki/List_of_National_Highways_in_India#Haryana

Consultancy Services for Project Develop t of Independent Engi Services for Four —
Laning of Viluppuram — Puducherry Section of NH — 45A (New NH — 332) from Chainage @

00.000 Km to Chainage @ 29.000 Km (Design Chainage) under Bharatmala Pariyojana Phase o - Policy G“i'd lines’ Files Mi
— I (Residual NHDP — IV Works) on Hybrid Annuity Mode (HAM) in the State of Tamil Nadu Containing Six Monthly Compliance Reports...!!!

and Union Territory of Puducherry. Package — I DBL (Total Length 29.000 Kms).

of spatial or geographic proximity, layout, and design of those uses. In addition, the consideration of long
term and broader (even global) impacts of land use decisions on our natural and human — made
environment, including transportation systems and facilities, is critical to these concepts, as well. As per
observation Environmental Experts/ Specialists recommends that cities should have “New
Measurement Tracks” (NMT) on all major roads within a year. In view of above said this indicator
reflects the availability of dedicated cycle track along all the arterial, sub arterial roads and public transport
corridors, its encroachment and parking facilities OR amenities.

Climate change is already happening and even if we take immediate and drastic steps to reduce
emissions, significant change is going to occur throughout the world. This will be a major change, but
moving to a low carbon economy and transport system also presents huge opportunities; not just for
climate change but for our prosperity, health, and the wider environment. Characterized by a heavy
reliance on cars and trucks for both passenger and freight movement, transportation is a major consumer
of fossil fuels and a big contributor to climate change. Solar Technology can also be used extensively as an
alternative to regular energy production as it enables energy security through reliance on an indigenous,
inexhaustible and mostly import — independent resource, enhance sustainability, reduce pollution, lower
the costs of mitigating “Stroking/ Potential/ Prospective Climate Change” and keep “Fossil Fuel”
prices lower in “Vilupuram — Puducherry Section of NH — 45A (New NH — 332) Road: National
Highway — 45A/ Regions”, Tamil Nadu States. Solar lights and signals can be installed within the city
to minimize the energy consumption. Working out the mobility plan, which is economically, socially,
environmentally and technologically sustainable as climate resilient to achieve the goal of low carbon and
inclusive transport incorporating development plans/ master plans. Choice of street furniture and other
installations should consider the performance in humid climates in terms of maintenance, durability and
human comfort. This will be a major change, but moving to a low carbon economy and transport system
also presents huge opportunities; not just for “Prospective Climate Change”, but for our prosperity,
health and the wider environment.

Section of NH — 45A (New NH — 332) Road: National Highway — 45A/ Regions” higher levels
of air pollution at few places due to vehicular activities. “Vilupuram — Puducherry Section of NH —
45A (New NH — 332) Road: National Highway — 45A/ Regions” can become economically vital/
essential and could be a hub for various services like industrial and educational institutional etc.

3. “ENVIRONMENTAL MANAGEMENT PLAN/ PROCEDURE” (EMP/ P).

The “Environmental Management Plan/ Procedure” (EMP/ P) establishes the criteria to
identify the level of “Environmental Impact Assessment” (EIA) and the processes involved, their
sequence to conduct the EA studies for various components/ phases of the rural as well as urban road
improvements, rural road maintenance, rural waterways, growth center markets including their legal
requirements and implications {Figure 1}. Comprehending the level of EA will help the Vilupuram —
Puducherry Section of NH — 45A (New NH — 332) Road: National Highway — 45A (Additional
Financing) in assessing the requirement of external agency in the form of consultancy services and also
the stage of such requirement, like Design Consultant at planning and design stages and “Construction
Supervision Consultant” (CSC) at construction stage etc. Once the need/ justification of a project is
finalized based on the engineering parameters (like traffic, economic and financial analysis), the process
of “Environmental Management Plan/ Procedure” (EMP/ P) starts. First step is screening of the
project components to ascertain the category of “Environmental Impact Assessment” (EIA)
required.
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Figure 1: “Environmental Management Plan/ Procedure” (EMP/ P) Accumulated,
Assembled, Designed and Implemented for “Project Life Cycle” (PLC) Assessment As
Well As Evaluation Alongwith Reminiscent Instructive Methods OR Practices OR
Rehearsals.
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/A== 4. The Approach in Developing “Environmental Management Plan” (EMP).

The foremost documents the “Environmental Management Plan” (EMP) developed during the “Environmental Impact Assessment” (EIA)
studies conducted for road construction and upgrading in the “Vilupuram — Puducherry Section of NH — 45A (New NH — 332) Road”. The
“Environmental Management Plan” (EMP) plan was developed based on the baseline studies, impact assessment, and impact evaluation and complying
with “H/ PEPA” (Tamil Nadu/ Karnataka Environmental Public Authority) guidelines and standards. This gives a framework for developing EMP and
the components that should be included in the plan. The main components of EMP are: (i) Mitigation Program (ii) Monitoring Program (iii)
Recommendations and (iv) EMP Implementation Program. The EMP should consist of cost estimates for monitoring program, equipment
procurement, manpower, transportation, office cost, studies, reporting, stationeries, etc. EMP Implementation Program consists of
“Environmental Supervision Plan” (ESP) which is an important instrument to ensure effective implementation of “Environmental
Management Plan” (EMP). In this study the recommendations that are suggested are specific to the project and geographical conditions
in the State of Rajasthan. The vital active part of EMP is EMP implementation and execution program.

The developed EMP addresses the environmental impacts during the design, construction and operational phases of the project. EMP outlines the key
environmental management and safeguards that will be initiated by the project proponent to manage the project’s key environmental concerns. “Environmental
Management Plan” (EMP) is the mechanism to ensure that environmental considerations are integrated into the project survey and design, contract documents
and project supervision and monitoring. These are tools for mitigating or offsetting the potential adverse environmental impacts resulting from various activities
of the project. The EMP prepared consists mainly of mitigation measure, monitoring plan and recommendations. The recommendations that are suggested are
specific to the project and geographical conditions in the State of Rajasthan. The vital section of EMP is the EMP implementation and execution program. The
EMP should consist of cost estimates for monitoring program, equipment procurement, manpower, transportation, office cost, studies, reporting, stationeries, etc.

Keywords: Environmental Impact Assessment (EIA), Emergency Response Plan (ERP), Environment, Health and Safety (EHS) Programs etc.

Introduction

“The Environmental Management Plan” (EMP) is the key to ensure a safe and clean environment. The desired results from the environmental
mitigation measures proposed in the project may not be obtained without a management plan to assure its proper implementation and function. The EMP envisages
the plans for the proper implementation of management measures to reduce the adverse impacts arising out of the project activities.

Stage and Step Wise “Environmental Management Measures/ Plan” (EMM/ P)

The “Environmental Management Measures/ Plan” (EMM/ P) includes a list of all project — related activities at different stages of project (design
and pre — construction stage, construction stage and operation and maintenance stage), remedial measures, reference to laws/ guidelines, monitoring
indicators and performance target and a clear reporting schedule. The “Environmental Management Measures/ Plan” (EMM/ P) sets a time
frame to all proposed mitigation and monitoring actions with specific responsibility assigned to the proponents, the contractors and the regulatory
agencies to implement the project and follow — up actions defined. Stage wise management measures are tabulated below in the Table 30:
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Project ) L . Tools Responsibility "
. Potential Issues Mitigation Measures Location
Activities MI and PT# DS and RM** Implementation |Supervision
A. Detailed Design and Pre — Construction
AO01: Widening or geometric | Limiting the ROW to construction width to | Entire Stretch; MI: TCS and cross section | DS: Review of design in light of site | Design Consultant; NHAI;
Finalization of | improvements leading to loss of [avoid acquisition of excess land; schedule; conditions;
ROW: “Non -|agricultural land and or destruction | Avoiding concentric widening in green
Forest Areas” | of trees; tunnels so as to save trees of one side; PT: Fixing width as per
(NFA); site needs;
A02: = Raised embankment and Provision of adequate no. of cross [Entire Stretch; MI: Design and number | DS: Design Consultant; NHALI;
Inadequate inadequate drainage facilities drainage structures; of cross and side drains, | IRC: SP: 73 - 2015;
Drainage causes’ water logging, which Increase (vent and height) in waterway slab/ box culverts, and |(2 - Lane Manual);
Provisions; damage pavement and of existing structures; Hume pipes; IRC: 37 - 2012;
obstructs movement of people Provisions of roadside drains with IRC: 58 — 2015;
and vehicles; Su't_able outfalls; . ) PT: Design and numbers | IRC: SP: 13 - 2004;
= Natural hazards such as Drainage system including surface and . .
flooding; subsurface drains shall be provided as are in accordance with X i Lo .
) site needs; RM: Design Review in light of site
per IRC Codes; =
All culverts have been designed for 50 conditions;
years HFL return period and bridges
designed for 100 year HFL return
period;
Embankment height to be raised along
low lying/ potential water logged
areas;
A03: Inadequate safety arrangements Safety barriers shall be provided where |Entire Stretch; ML Number and | DS: Design Consultant; NHAI;
Safety in pre — construction stage results high embankment (> 3.0 m) and deep location of Semi - rigid | IRC - SP: 73 - 2015;
Arrangement increased risk  in both trenches (> 1.5 m) are to be type/ rigid type/ flexible [ IRC: SP :84 — 2014;
Prior to Start of |preconstruction and construction consﬁtucted; ] ) type safety barriers, | IRC: SP: 87 - 2013;
Construction; phase; Provision of retro — reflective warning warning sign boards;  |IRC: 37 -2012;
sign boards near school, hospital and
rghglous places; . . PT: Numbers and|RM: Review of design;
Signs and marking viz, cat’s eyes, location are o
delineators, object markers, hazard ) .
markers, safety barriers at hazardous accordance  with site
locations; needs;
Horizontal and vertical geometry as per
IRC — Specification;
A04: = Loss of trees; Tree clearing to be restricted to |Entire Stretch; MI: Number of trees |Review final design. Check budget |Design Consultant NHAI
Tree Felling; = Loss of habitat of avifauna; construction width only; felled, expenditure of |provision for  compensatory |(EMP Budget); and
Trees to be felled shall be clearly budgeted afforestation  and  additional Forest
marked; compensatory plantation; Department;
" MI: Monitoring Indicators; PT: Performance Target;
2" DS: Design Standards/ Reference Guidelines; RM: Review Mechanism;
3" IR: Institutional Responsibility;
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= Obtain prior tree felling permission |Number of |afforestation fund and Contractor (Tree felling
from “State Forest Department” |affected “Trees |additional plantation; clearance);
(SFD) as per applicable rules; =977";
= Stacking, transport and storage of the PT: Unnecessary tree
wood will be done as per the relevant felling;
norms.  Systematic corridor level Utilization of fund for
documentation for the trees to be plantations;
felled and those saved will be '
maintained by the NHA;
AO05: (i) Inappropriate location such (near|Camps to be established with prior|All Camps; MI: Location of camp|RM: On site Observation; Contractor; IE and NHAI;
Sitting of Project |settlements or eco - sensitive zones, | permission from SPCB. Camps to maintain sites and distance from
Infrastructure: biodiversity hotspots and human | minimum distance from following: habitation, water bodies
Construction settlements) can lead to conflicts and through traffic;
Camps; with  community  or  potential |4 550 m from habitation, water bodies and
impacts on natural habitats; traffic route;
# 1,000 m from Eco — sensitive zones;
# 500 m from community reserves/
conservation areas;
AO5: (ii) Potential impact from air pollution |= Batching, WMM, HMP and crushers at |All Plant Sites; MI: Compliance to the|DS: Provision under Air Act, 1981 |Contractor; IE and NHAI;
Sitting of Project |on natural habitats and resources downwind (1 Km) direction from conditions of CTE; and Water Act, 1974
Infrastructure: located in sensitive areas legally and nearest town and 500 m from villages; Guideline Note 7 of EMF for
Plant and |otherwise; = Location of the plants should be based PT: Timely obtaining of | RSHDP - VII;
Machinery; on State Pollution Control Board CTE;
(SPCB) guidelines; RM: On site observation and
= “Consent To Establish” (CTE) must be R . .
. ,, . review of compliance to CTE;
obtained from “State Pollution
Control Board” (SPCB) before setting
up of plant;
A06: Potential sources of impacts on air|= Procure/ Hire machinery which [All Machineries; MI: Emission Standards | DS: Contractor; IE and NHAI;
Procurement of [and noise environment; complies with the Emission Standards suggested by CPCB; Guideline Note 7 of EMF for
Machinery; suggested by CPCB; RSHDP - VII;
= All diesel generators procured or hired
for the project-to comply with the RM: Inspection of manufactures
standards prescribed by CPCB; specification;
AO07: (i) Potential impacts on natural habitats |= Only existing or new approved sites |All Quarries; MI: Existence of licenses | DS: Contractor; IE and NHAI;
Location of |and resources located in sensitive (having necessary statutory clearances) for all quarry areas from |IRC Guidelines on Borrow Areas;
Quarry Sites; areas legally and otherwise; to be considered for procurement of authorities; EP Act,1986; Water Act, 1974; Air
quarry material; Act, 1981;
= Crushers to obtain Consent to establish PT: Valid Quarry license;
from RSPCE; Number case of non —|RM: Site Inspection;
= Only waste land to be used for . .
. . . compliance to establish/
dumping of debris, no agricultural land ;
shall be used even for temporary permit;
dumping;
AO07: (ii) Potential impacts on unstable areas|= Location in area with stable soil and |All Borrow Areas; |Ml: Location in | DS: IRC: SP: 108: 2015 Contractor; IE and NHAI;
Location of |oron agricultural land; preferably away from agricultural land; inappropriate locations; |Guideline Note 2 of EMF for
Borrow Areas; = Non - productive, barren lands, upland Complaints from local |RSHDP - VII;
shall be used for borrowing earth with people;
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the necessary permissions/ consents; RM: Site Inspection;
= Follow IRC recommended practice for PT: Zero complaints;
borrow area (IRC: SP: 108: 2015) for
identification of location;
= Should be sited away from habituated
areas;
B. Construction
BO1: (i) = Impact on Roadside Vegetation; |= No tree shall be felled without the |All Stretches; Ml: No dumping of |DS: Guidance Note 4 and 11 of
Site Clearance: |= Dumping of debris can affect permission of the forest department; waste and dust control |EMF for RSHDP - VII;
Clearing and the quality of the soil if dumped |= Debris should not be placed on measures;
Grubbing; on agricultural land; agricultural land even temporarily. RM: Site Inspection;
Debris to be placed on designated PT: Zero violation of
dlqusal sites only; N guidelines;
= Debris should be used for backfilling;
= The root stump shall not be place on
the edge of the carriageway as it would
pose hazard for both the local
community and the traffic;
BO1: (ii) = Dumping of debris on existing |= None of the debris should be placed [All Culvert[MI: No dumping of |DS: Guidance Note 5and 11 of EMF | Contractor; IE and NHAI;
Site Clearance: drainage will result flooding; inside any drainage channel; Locations; waste in agri land and |for RSHDP - VII;
Dismantling of|= Diversions of drainage channel = Provision of diversion channels and/ or scheduling of
existing  culverts can affect normal flow; scheduling construction of culverts construction; RM: Site Inspection;
and structures, if|= Quality of the soil would preferably in dry months;
any; degrade if debris dumped on |= Debris shall be dumped only at PT: Zero violation of
agricultural land; specified dumping area; guidelines:
BO1: (iii) Loss of vegetation; = No trees would be cut down for the |Places Requiring | Ml: Storage of top soil; |DS: Guidance Note 3 EMF for |Contractor; IE and NHAI;
Site Clearance: | Loss of topsoil; creation  of  diversions  without |Traffic Diversion; RSHDP - VII;
Traffic Diversion; appropriate permissions;
= The topsoil shall be removed and RM: Site Inspection;
stored separately for reclamation of the
diversion road;
B02: (i) = Wastewater and runoff from |= Water Pollution Control Measures to |All  Construction|Ml: No dumping of |DS: Guidance Note (GN) 9 of EMF | Contractor; IE and NHAI;
Worker’s Camp: camp will cause contamination be Provided: e.g, i.) Adequate number |Camps, Laydown |waste and no disposal |for RSHDP - VII;
Operation of of receiving water bodies; of toilets and bathrooms to be |Areas, Material | of waste water:
Construction Camp = Runoff from camp provided; ii.) Soak pits and septic tank |Storage Yards etc.; RM: Regular Site Inspection;
contaminating surface water to be provided; iii.) no wastewater to PT: Zero violation;
body; flow out of the camp;
= Contamination of soil and |= Runoff from camp routed through i)
ground water from oil; Peripheral drain ii.) Sedimentation
= Indiscriminate dumping of Solid tank;
waste from construction map |= All Oil and Bitumen to be Stored: e.g.,
will lead to contamination of i.) On impervious platform; ii.) Storage
nearby agricultural fields; areas to be bonded and; iii.) Runoff
from the areas to be routed through oil
— water separator;
= Thei.) Camp shall be fenced; ii.) Access
to Camp to be restricted;
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Composing facilities to be provided for
biodegradable waste; non -
biodegradable waste to be recycled to
maximum  possible  extent and
remaining waste should either be
disposed at approved disposal ground
or through licensed waste operators;

BO2: (ii)
Worker’s Camp:
Camp Facilities;

Inappropriate facilities for workers
lead to unsafe working conditions,
which may affect health of workers;

The location, layout and basic facility
provision of each labor camp will be
submitted to IE for approval;

The contractor will maintain necessary
living accommodation and ancillary
facilities in functional and hygienic
manner;

Adequate water and sanitary latrines
with septic tanks with soak pits shall be
provided;

Contractor to provide first aid facility
for workers and emergency response
system;

Contractor to conduct workshop on
HIV/ AIDS for all laborers at camps at
least twice a year;

Contractor shall conduct biannual
health check — ups of all laborers
through registered medical
practitioner;

Waste disposal facilities such as dust
bins must be provided and regular
disposal of waste must be carried out;
Contractor shall take all precautions to
protect the workers from insect and
pest bites to reduce health risk.
However, use of insecticides should
comply with local regulations, if any;
LPG should be used as fuel source in
construction camps instead of wood;

All Camps;

MI: Camp health records;
Existence of proper first
aid kit in camp site;

Complaints from workers;

PT: No record of illness
due to unhygienic
conditions or vectors;
Zero cases of STD. Clean
and tidy camp site
conditions;

DS: The Building and Other
Construction Workers Act, 1996;
The Contract Labour Act, 1970;
The Water Act,1974;

RM: Camp records

Site Inspection;

Consultation with workers and local
people;

Contractor;

IE and NHAI;

B03: (i)
Materials:
Borrow
Operation;

Areas

= lllegal Procurement of Soil;

= Loss of topsoil;

= Formation of stagnant water
pools due to borrowing/
quarrying;

= Particulate
excavation;

= Safety of the adjoining private
or Public Property;

emission  from

The Borrow Areas to obtain requite
licenses  and permission  and
“Environmental Clearance” (EC);

The topsoil shall be removed and
stored separately for reclamation of the
diversion road;

The borrow area to be adequately
drained;

Excavation Operations to Adopt
Measures: e.g., i.) Consider the wind
direction  during  operation; ii.)
Reducing drop height during loading;

All Borrow Areas in
the Project;

MI: Existence of borrow
areas in inappropriate
unauthorized locations;
Poor  borrow  area
management practices;

Number of accidents;
Complaints from local
people;

PT: No case of non -
compliance to conditions;

DS: Guidance Note 8 of EMF for
RSHDP - VII IRC: SP: 108: 2015;

RM: Review of design documents
and site observations;

Contractor;

IE and NHAI;
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iii.) Water sprinkling depending on
water availability;

Adequate Safety distance and slope to
be maintained to prevent the damage
to the adjoining property;

The extent of borrow areas should be
sited away from settlements;

Depths of borrow pits to be regulated
and sides not steeper than 25%;
Topsoil to be stockpiled and protected
for use at the rehabilitation stage;

At least 10% of the acquired area shall
be kept for stockpiling of fertile topsoil.
The piles shall be covered with gunny
bags/ tarpaulin;

Slope of stockpile shall not exceed 1: 2
(V: H) and edge of pile shall be
protected by silt fencing;

Borrow areas shall be leveled with
salvaged material or other filling
materials  which  do not pose
contamination of soil. Else, it shall be
converted into fish pond;

B03: (ii) = lllegal Procurement of Stones; = The Quarry to obtain requisite licenses |All New and | MI: Valid licenses for all | DS: Guidance Notes 9 of EMF for|Contractor; IE and NHAI;
Materials: = Noise and Vibrations from and permission and “Environmental |Existing Quarry; quarry areas from which | RSHDP - VI;
Quarry  Operation Blasting resulting in damages; Clearance” (EC); materials  are  being | EP Act, 1986 Air Act, 1981 and Water
(Stone and Sand)|= Air pollution from Stone = “Consent To Operate” (CTO) must be sourced; Act, 1974;
Including Stone crushers; obtained from “State Pollution
Crusher; = Erosion of sec?iments from the Coptrol Board” (SPCB) for crusher Existence of a Quarry; RM: Site Inspection;
Stacked material; units; Redevelopment Plan; Compliance to EC conditions in case
= The conditions of CTO must be ' of opening new quarries;
complied and regular reported to SPCB
as per the stipulations; PT: N'O case of non -
= In case of exiting quarry, the same must compliance;
be obtained from the owners; Pollution  level  within
= The charge of the blasting to be prescribed limit;
decided in conformity with DGMS
circular;
= Air quality and noise levels should be
within the stipulated standards;
= Dry and Wet method of dust
suppression should be placed;
= Erosion control measures to prevent
sediment being washed to nearby
properties;
B03: (iii) Deterioration of Air Quality Due (= Water Sprinkling on Haul Roads (in |All Materials; PT: No case of non —|DS: Guidance Notes 8 of EMF for |Contractor; IE and NHAI;

Materials:
Material Transport

To: i.) Dust emission from Haul
roads; ii.) Fugitive emission from
trucks;

case of water scarcity dust suppressant
may be used);

Speed of the truck on haul roads not to
exceed 15 Kmph;

compliance;

RSHDP - VII;

RM: Site Inspection;
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= All Truck Carrying: e.g., a) Excavated
soil; b) Sand, ¢) Cement shall be
covered with tarpaulin sheets;

B03: (iv) = Fugitive emission from loose = Storage against wind break and |All Borrow Areas|PT: No case of non —|DS: Guidance Notes 11 of EMF for | Contractor; IE and NHAI;
Materials: material  deteriorating  air windrow in the direction of the wind; and During | compliance; RSHDP - VII;
Material Handling quality; = Wetting/ covering of surface; Procurement  of
(Soil,  Aggregates |= Erosion  from  stockpiling |*= Cement to be stored in closed area; Material; RM: Site Inspection;
Bitumen, Oils); causing sedimentation; = All stockpile to have garland drains
= Contamination of surface and along with sedimentation tank;
ground water from oil and |= AllOil and Bitumen to be Stored: e.g.,
bitumen; i.) On impervious platform ii.) Storage
= Health and Safety concerns of areas to be bonded and; iii.) Runoff;
workers; = from the areas to be routed through oil
= Risk of injury from vehicle and — water separator;
equipment; = Workers involved in material transport
should be provided with PPE's;
B04: (i) = Compaction of the agricultural |= Restrict the equipment and machinery |° M Emission to |DS: Guidance Note 7 of EMF for |Contractor; IE and NHAI;
Earthwork: land; within the designated work site; conform with stipulated |RSHDP - VII; Air Act, 1981, Water
Operation of [= Emission resulting in air quality |= All vehicle to have “Pollution Under standards; Compliance |Act, 1974; Noise Pollution
Equipment and deteriorations; Control” (PUC) Certificates; to the statutory |(Regulation and Control) Rules,
Machinery; = High noise levels; = Regular Maintenance of Equipment conditions and safe |2003 and amended in 2010, CPCB
- Accid.ental' spillage of fuel and and Vehicle; . work practices; methods of environmental
machine oils; = Safety Measures for Workers: e.g., i.) . S
= Risk of Injury to workers; Posting of flagman; ii.) Reverse alarm L m}omtormg‘and data compilation;
L e Lo PT: Zero violation of |Airand Noise Standards;
= Safety of the public; on vehicles; iii.) reflective jackets and -
high reflective material to be work by mitigation  measures; . . .
workmen; No sighting of spilled oil |RM: Site Inspection and review of
= Contractor to  prepare traffic in construction site or |related documents;
management and dust suppression camp site;

plan duly approved by AE and NHAI;

= Water Sprinklings for dust suppression
as necessary;

= Safety Measures eg, i) Traffic
Marshals (Flagman) to control traffic;

= Batching, WMM, HMP and crushers at
predominant downwind (1 Km)
direction from the nearest settlement;

= All plants shall be used after obtaining
“Consent To Operate” (CTO) from
SPCB and compliance to stipulated
conditions must be adhered to;

= Hot mix plant should be fitted with dust
extraction unit and must have at — least
6 m Stack Height for the discharge of
its scrubbed flue gases;

= Crusher Plant should have a
combination of dry and wet type
control system to minimize
deterioration air quality;
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= Construction equipment and
machinery to be fitted with silencers
and maintained properly;

= Near School, noisy construction
activities shall be carried out after
closing of school and in the weekends/
holidays only;

= Carry out noisy operations
intermittently to reduce the total noise
generated;

= Manage smooth traffic flow to avoid
traffic jams and honking;

= Restrict construction activities near
built up areas during day time;

= Noise limits for  construction
equipment such as compactors, rollers,
front loaders, concrete mixers, cranes
(moveable) etc. shall not exceed 75 dB
(A) at a distance of 11 m from its
source;

= To avoid soil contamination Oil -
Interceptors shall be provided at wash
down and refueling areas;

= Waste oil and oil soaked cotton/ cloth
shall be stored in containers labelled
“Waste Oil” and “Hazardous” sold off
to MOEF/ SPCB authorized vendors;

= Workers involved should be provided
with PPE's;

= Environmental monitoring is to be
conducted as per the monitoring plan;

BO4: (ii) = Discharge of water from |= Water to be routed through [All Stretches | MI: Emission to conform |DS: Guidance Notes 2 of EMF for|Contractor; IE and NHAI;
Earthwork: excavation increasing sediment; sedimentation tank before discharge;  |Involving with stipulated standards; | RSHDP - VII;
Excavation; = Load in receiving water body; = Feasibility of reusing the water for |Excavation; Compliance to the

= Erosion of Cut Slopes; construction; statutory; RM: Site Inspection and review of

= Public safety issues; = Slope stabilization ~measures as Conditions and safe work | related documents;

seeding, mulching and bio -
engineering techniques;

= Safety Measures: e.g., i.) Barricading
of worksites; ii.) Dedicated walkways
and crossover points; ii.) lllumination
of work area in settlement;

practices;

PT: Zero violation of

mitigation measures; No

sighting of spilled oil or

® Un - used Non - bituminous wastes to bitumen in - construction
be dumped in borrow pits with the site or camp site;
concurrence of landowner and covered
with a layer of topsoil conserved from
opening the pit;

" Bituminous wastes (if any) will be
disposed - off in an identified dumping
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site approved by the State Pollution
Control Board;

Other applicable emission control
mechanisms mentioned in EMP Matrix
(refer Point BO4 (i) above);

B04: (iii)
Earthwork:
Embankment
Construction;

Erosion causing impact on
embankment/ slope stability;
Contamination of water bodies/
water courses;

Encroachment into any water body is
discouraged;

Slope  stabilization
seeding, mulching
engineering techniques;
Construction of temporary erosion
control structures as per requirements;
Control measures as silt fencing,
vegetative barriers;

Avoiding disposal of liquid wastes into
natural water courses;

Side slopes of all cut and fill areas will
be graded and covered with stone
pitching, turfing. Care should be taken
that the slope gradient shall not be
greater than 2: 1;

The earth stock piles to be provided
with gentle slopes to soil erosion;
Other applicable emission control
mechanisms mentioned in EMP Matrix;

measures  as
and bio -

All Embankment
Locations;

MI: Occurrence of slope
failure or erosion issues;

PT: No slope failures.
Minimal erosion issues;

DS: Guidance Notes 2 and 5 of EMF
for RSHDP - VII;

IRC: 56 — 1974 recommended
practice  for
embankment slopes for erosion
control;

treatment  of

RM: Site Inspection and review of
related documents;

B04: (iv)

Interruption of flows;

Diversion  channels to  prevent

Al Culverts and

MI:  Occurrence  of

DS: Guidance Note 5, 11, 12 and 13

Earthwork: Pollution of water channel stoppage of the flow of water; Bridge Location; spillage in water body; of EMF for RSHDP - VII;
Culvert and Minor during construction; Construction wastewater or water in
Bridge Works; Debris contaminating the soil excavation to be disposed through PT: Implementation of |RM: Site Inspection and review of
and water; sedimentation tank; mitigation measures; related documents;
Occupational Health and safety Batching Plant and Transit Mixer
of workers; Wash Waste: eg, i) Not to be
Community Health and safety; disposed on agricultural land; ii.) To be
reused in paving of roads;
PPE to be provided to workers involved
in bar bending and casting operations;
Traffic Marshall to guide traffic during
the movement of transit mixers in and
out of the casting site;
Other applicable emission control
mechanisms mentioned in EMP Matrix;
BO5: (i) Deterioration of air quality; Air Pollution Control Measures: e.g.,, |Entire Stretch [MI: Adoption of air |DS: Guidance Notes 7 and 12 of
Surfacing: Contamination of Soil from i.) No open burning of wood/ burned |Having Flexible | emission control | EMF for RSHDP - VII;
Bituminous Bituminous Waste; for bitumen works; ii.) Hot — mix plants | pavement; measures and safe work
Surfacing; Worker's safety; to have air pollution control; procedures; RM: Site Inspection and review of

Community Safety;

Bitumen waste and off — spec material
not to be thrown on agricultural land;
PPE's to be provided to workers;

PT: Zero violation of

mitigation measures;

related documents;
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Traffic Marshall to guide traffic during

the movement of vehicle carrying hot -

mix to and from the surfacing site;

Other applicable emission control

mechanisms mentioned in EMP Matrix;
BO5: (i) = Contamination of soil and water Batching plant and Transit Mixer |Entire Stretch | Ml: No water |DS: Guidance Notes 10 and 11 of IE and NHAI;
Surfacing: from concrete; Wash Waste: eg, i) Not to be [Having Rigid | contamination and | EMF for RSHDP - VII;
Concrete Surfacing; = Stress on water resources in disposed on agricultural land; ii.) To be |pavement; wastage of water;

water scarce areas; reused in paving of roads; RM: Site Inspection;

Construction wastewater to be used for PT: Zero violation of

curmg; . mitigation measures;

Admixture to be used for reducing

water requirement in curing;
B06: (i) Erosion of adjoining areas leading |Erosion control measures of shoulders |Entire Stretch; MLI: Installation of |DS: Guidance Notes 2 of EMF for IE and NHAI;
Shoulder: sedimentation of water bodies; especially in areas with higher slopes; sediment traps; RSHDP - VII;
Shoulder
Protection; PT: Zero violation; RM: Site Inspection;
BO06: (ii) = Shifting sand dunes affecting |= Stabilization of Sand Dunes using |Rural Stretches; MI: Adoption of effective | DS: Guidance Notes 2 and 10 of IE and NHAI
Shoulder: infrastructure; vegetative cover (Grasses and Trees); and eco - friendly | EMF for RSHDP - VIi;
Plantation; = Impact on Species Diversity; Selection of local species drought stabilization measures;

resistant species; RM: Site Inspection;

Green belt development in surplus land PT: Zero violation;

of existing right of way;
B06: (iii) = Safety of local population and Safety Features to be included as per |All Traffic | MI: Safety signs, | DS: Guidance Notes 4 and 13 of IE and NHAI

Shoulder:
Signage;

traffic;
= Collision with Wildlife;

Traffic Study findings;

Road Signage to be provided as per
IRC Code;

Safety features to be included
considering the outcomes of the
Wildlife Surveys;

Junctions and
Wildlife Crossings;

diversion warning boards,
flag men etc. Complaints
from road users;

Number of traffic
accidents;

PT: Zero violation and
Accidents;

EMF for RSHDP - VII;

RM: Site Inspection;

C. Post Construction Decommissioning

co1:

Clearing of

Construction Camps;

= Debris Contaminating the Soil and
Water,
= Loss of productive land;

All Debris to be removed and disposed at
designated sites;

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;

Reutilization of debris for strengthening of
the shoulder of approach roads;

Restoration of conserved Topsoil;

Entire Stretch, and
Lands Used by Camps,
Plant Sites  Borrow
and  Quarry Areas
etc;

DS: Guidance Notes 6 and 11 of EMF for
RSHDP - VII;

RM: Site Inspection;

IE: Independent Engineer, NHAI: National Highway Authority of India, PWD: Public Works Department, EOQ: Environmental Officer, IRC: Indian Road Congress, SPCB:
State Pollution Control Board,;
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5. Construction Materials’ Applications.

India’s road infrastructure has seen consistent improvement in the last few years. Connectivity
has improved and road transportation has become a focus of rapid development. Roads are providing
better access to services, ease of transportation and freedom of movement to people. Recognizing the
significance of a reliable and swift road network in the country and the role it plays in influencing its
economic development, the “Ministry of Road Transport and Highways” (MORTH) has taken up
the responsibility of building quality roads and highways across the country.

The seven phased “National Highway Development Project” (NHDP) is being
implemented initiated by the “National Highway Authority of India” (NHAI) with a total estimated
expenditure of USD — 92 Billion. As the largest highway development project in the country since 2000,
more than 49,260 Km of the roads are being upgraded to match international standards.

Key Projects’ Applications under NHDP include the following under its various phases and
development of National Highways to 4/ 6 lane standards on the following routes:

®,

% Golden Quadprilateral connecting 4 major metropolitan cities viz. Delhi — Mumbai — Chennai

— Kolkata. North South and East West Corridors (NS — EW) connecting Srinagar to

Kanyakumari and Silchar to Porbandar with a spur from Salem to Cochin;

Road connectivity of major ports of the country to National Highways;

» As the 4 — laning of 4,000 Km of National Highways Upgradation of about 20,000 Km of
National Highways to 2 — lane paved shoulder;

» Six laning of 6,500 Km of existing 4 — lane National Highways;

Development of 1,000 Km of fully access controlled expressways under “Public Private

Partnership” (PPP); model following “Design — Build — Finance — Operate” (DBFO)

approach. Nine such expressways have been identified along High — Density Corridors. These

corridors will seek to ensure quicker connectivity;

% Construction of standalone Ring Roads, Bypasses, Grade Separators, Flyovers, Elevated

Roads, Tunnels, Road Over Bridges, Underpasses, Service Roads, etc. on “BOT” (Toll);

e

%

B3

B3

53

%

Many innovative methods and applications are emerging in India and throughout the globe for
improving the life of the pavements like emulsified bituminous mix, foam bituminous mix, fiber reinforced
bituminous mix, composite pavements, perpetual pavements etc. There are several materials which can be
characterized as “Smart” and are used for pavement construction. “Self — Healing Material” (SHM),
for instance, has the ability to heal damages automatically and autonomously, that is, without any external
intervention. Incorporation of self — healing properties in man — made materials very often cannot perform
self — healing action without an external trigger. Nano — technology is focused on materials in the Nano —
scale, while civil engineering infrastructure, especially road pavements, is focused on the macro scale.
Different types of procedures, methods and materials are used to attain a very good, sustainable and
economic concrete construction. The process of self — healing of cracks or self — filling up of cracks due to
bacterial reaction in the concrete after hardening is known as “Self — Healing Concrete” (SHC). “Ii

Super — Strength Roads to Contain Miracle Material Graphene: “Graphene Engineering
Innovation Centre” (GEIC) to see how the wonder material can improve the road network and Graphene is up to
200 times stronger than steel and just one atom thick. Highways engineering believes adding graphene into
maintenance and renewals operations has the potential to extend asset life and make the network perform at an
“Industry Changing Level” (ICL). Highways engineers will now work with the GEIC to explore the operational
and road user benefit of incorporating graphene into assets such as road surfacing and road markings as well as help
to drive the development of a low carbon and digital road network. “GEIC is at the forefiront, having made the

L. N. Malviya Infra Projects Pvut. Ltd. Page |1-31

[N
BCrAL


https://r.search.yahoo.com/_ylt=AwrxgzOB1dhdhRwAzwjnHgx.;_ylu=X3oDMTByaW0wdmlxBGNvbG8Dc2czBHBvcwMyBHZ0aWQDBHNlYwNzcg--/RV=2/RE=1574520322/RO=10/RU=https%3a%2f%2fwww.graphene-info.com%2ftags%2fconstruction-materials/RK=2/RS=ReDwHh3merYAW64qTmi4wwP.13g-

Consultancy Services for Project Develop t of Independ Engi Services for Four — P I . ”» .
Enuir 4 ce )
Laning of Viluppuram — Puducherry Section of NH — 45A (New NH — 332) from Chai @ — ("‘lin(:nwt ~ C'omn‘l lﬂ.IlLL’ . (EC)
00.000 Km to Chainage @ 29.000 Km (Design Chainage) under Bharatmala Pariyojana Phase % Policy Gul‘delmes Files Must
— I (Residual NHDP - IV Works) on Hybrid Annuity Mode (HAM) in the State of Tamil Nadu il

and Union Territory of Puducherry. Package — I DBL 45A (Total Length 29.000 Kms).

Highways Graphene Mulls use in Roads’ Highways Explore using Graphene in Roads’
Construction Network System. Construction Network Grid System.

\ -
Highways — GEIC — Main to Create Low Carbon Graphene Roads’ Highways and Flyovers
and Digital Network/ Setup. Construction Complex.
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Membranes with Intrinsic Macro — Porosity Exemplified Representation/ Model of Roads’

Structure in Construction Network. Highways Construction Linkage.
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Highways England, a government responsible for motorways and major roads, has partnered with
the “Graphene Engineering Innovation Center” (GEIC), in order to use graphene to address
challenges experienced by the road network in England, such as the deterioration of surfaces.

Similarly Highways India, the government is answerable for motorways and foremost roads, has
collaborative effort amalgamated with the “Graphene Engineering Innovation Center” (GEIC), in
order to use graphene to address challenges experienced by the road network, such as the worsening of
surfaces. Highways Engineer believes adding graphene into maintenance and Graphene CA recently
introduced a new product line called “Original Graphene” (OG). OG Concrete Admix, aimed at the
retail concrete industry, reportedly imbues cement with graphene’s superior properties to make it
stronger, lighter, and more resistant. Graphene CA’s focus on a price — sensitive application is said to le