Environmental Impact Assessment (Dratft)

June 2016

NEP: SASEC Roads Improvement Project

Prepared by Department of Roads, Ministry of Physical Infrastructure and Transport,
Government of Nepal for the Asian Development Bank.



CURRENCY EQUIVALENTS
(as of 27 May 2016)

Currency unit T Nepalese rupee (NPR)
NPR1.00 = $0.00931
$1.00 = 107.432
ABBREVIATIONS

ADB - Asian Development Bank
BOQ - Bill of Quantities
BZMC - buffer zone management committee
CNP - Chitwan National Park
CFUGs -- Community Forest User Groups
CSsC - Construction Supervision Consultants
DOR - Department of Roads
DBST - double bituminous surface treatment
EIA - Environmental Impact Assessment
EMP - Environmental Management Plan
EMOP - Environmental Monitoring Plan
EPA - Environment Protection Act
GHG - greenhouse gas emission
GRM - grievance redress mechanism
GRC - grievance redress committee
IUCN - International Union for Conservation of Nature
GoN - Government of Nepal
MHC - Mid-Hill East-West Corridor
MOEST - Ministry of Environment, Science and Technology
MOPIT - Ministry of Physical Infastructure and Transport
NPWCA - National Parks and Wildlife Conservation Act
NGO - Non-governmental organization
PIP - Priority Investment Plan
REA) Rapid Environmental Assessment
ROW - right-of-way
SWRP - Sector Wide Road Program
SPS - Safeguard Policy Statement
TNM - Traffic Noise Model
TYIP - Three Year Interim Plan
WWF - World Wildlife Fund

This environmental impact assessment is a document of the borrower. The views expressed
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff,
and may be preliminary in nature.

In preparing any country program or strategy, financing any project, or by making any
designation of or reference to a particular territory or geographic area in this document, the
Asian Development Bank does not intend to make any judgments as to the legal or other status
of any territory or area.



CONTENTS

EXECUTIVE SUMMARY i
l. INTRODUCTION 1
A.  The SASEC Roads Improvement ProjecCt...........cccovvuiiiiiiiiieeeiceeiiei s, 1
Narayanghat-Butwal Road SUb-Project............coevviiiiiiiiiiii i, 1
C Environmental CategoriZatiON ...............uuueuiuemiiiiiiiiiiiiiiiiiiiieieeeieee e 2
D Objectives of the Environmental Impact ASSeSSMeNt...........cccceeevieeeiiieeiiiiieneeeenn, 2
E Structure of the REPOI........eii e 5
F. Methods in Conducting the EIA............uuiiiiiii e 5
G. Sources of Information and Data............ccoveeuiiiiiiiiieiee e e 6
Il. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 8
A.  Government of Nepal Environmental Policies, Laws, and Institutions ................. 8
B. ADB Safeguard Policy Statement, 2009 (SPS 2009)..........cccvvviiiiiiiiiiiiiiiiiiinnen. 14
C. Key Environmental Institutions in Road Development ............cccccviiiiiieeeneinnns 14
D. International Agreements Nepal is a Party .........cccccoeeeeeiieeiiiieiiiiee e, 20
E. Permissions and Clearances Required for the Project ..........cccccovvvviviiiiiiinnnnnn. 21
.  DESCRIPTION OF PROJECT 24
A.  The Narayanghati Butwal SUb-R0Oad..............cccooviiiiiiiiiiecccce e, 24
B.  Characteristics of the Existing Road...............ccccvvviiiiiiiiiiiiiiiie 24
C.  Key Upgrading ACHVITIES ..........uuuuuumiuuiiiiiiiiiiiiiiiiiiiiiiiassesssbeeseeenennnnnnes 30
D. Materials Required and SOUICING .........cuuuuieiiieeriiiiiiiiiee e eee et e e e eeenea s 35
B, TrAMIC. it 36
IV. DESCRIPTION OF THE ENVIRONMENT 38
A.  Physical ENVIFONMENL.........ouiiiiiii e e e e e e 38
B.  ECOIOQICaAl RESOUICES........coiiiiiii e e e e e e e eaaras 48
C. Socio Economic and Cultural ENVIFONMENT ............uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiennens 60
V.  ANALYSIS OF ALTERNATIVES 62
A, NO ACLION ARBINALIVE......ccoiiiiiiiiieieeeeee e 62
B. Upgrading Options Considered under the Feasibility Study...............ccccevvvvnnnnnn. 63
VI. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 66
A 10T [T 1o 66
B Beneficial Impacts due to improvement of subproject road section ................... 67
C Pre-Construction Stage Environmental IMpacts ...............euvvemiiiiiiiiiiiiiiiiiiiiiiinns 67
D Construction Stage Environmental IMPactS.........cccoeeeeeiiiiiiiiiiiiiieeeecceeee e, 68
E Operation Stage Environmental IMPaCtS...........cceeeiiiieiiiiiiiiieen e, 83
F.  Cumulative and Induced IMPACES ..........ccoviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 94
VIl. CLIMATE CHANGE ASSESSMENT 96
A. Greenhouse Gas EMISSIONS........ccoooviiiiiii 96
B.  Climate AdapLation..........ccouiiiiiiiiiiiiiiiiiiiiieeeeeeee e 99
VIll. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 116
A.  Consultations CONAUCTE ..........cceviiiiiiiiiiiiiieeeeeee e 116
B.  INfOrmation DISCIOSUIE ........ccovviiiiiiiiiiiiieeieeeeeeeeeeeeee et 120
IX. ENVIRONMENTAL MANAGEMENT PLAN AND GRIEVANCE REDRESS MECHANISM
121
A. Environmental Management Plan ............ccccoooiiiii i 121
B.  Environmental Monitoring Plan (EMOP)...........cccuviiiiiiieee 122
C. Grievance Redress MeChaniSM ........ccciiieeiiiiiiiiiiii e 124

X.  CONCLUSIONS AND RECOMMENDATIONS 126



APPENDICES

VDCO s

Appendix 1: Rapid Environmental Assessment (REA) Checklist ..............coovvvvviiiiiiiiiinnnnn. 128
Appendix 2: Guidelines for Borrow and Quarry Area Management ..............cccccveeveeeeennnns 134
Appendix 3: Guidelines for Worksers Safety During CoNnstruction ..............cceevvvvvvvieeeeeennn. 137
Appendix 4: Operation Stage Noise IMPact MapsS .......coooovvviiiiiiiiieeeeeeeeeeee e 140
Appendix 5: Details of Public Consultations Carried OUt.............ccoveeiiiiiiinieeeeieeeiceee e 144
Appendix 6: Photos of CONSUILALIONS...........coovieiiiieeeeeeeee 162
Appendix 7: Environmental Management Plan...........ccccoeeiie, 163
Appendix 8: Environmental Monitoring Plan ..o 177
LIST OF TABLES

Table 1: Primary and Secondary Sources of Information and Data ................coevveevviiiiinneeennn. 6
Table 2: Permissions and Clearance ReqUIred ... 21
Table 3: List of Districs, Muni ci pa.l.i.t.i.e.s..a.n2d
Table 4: Major Settlements along the Road Corridor............ccceeiiieeiiiiiiiiiiiin e, 26
Table 5 : Identification of Upgrading Requirements (Km. 0+000 i Km. 115+000) ............... 28
Table 6: Summary of Existing and Proposed WOrkS ..., 30
Table 7: Details of Road Section and List of Road Widening at Markets and Built-up Area. 32
Table 8: Proposed Bridges to be Constructed and Upgraded.............cooooeeiiiiiiiiiieeeeeen 34
Table 9: Location Of QUAITY SIES ......ccooiiieieeeee e 35
Table 10: Baseline Traffic (2016) .......uuuiiiiieiiiiiiiiies e 36
Table 11: Traffic Forecast on the Main Carriageway (vehicles per day) ..........ccccceveeeeenennn. 37
Table 12: Baseline Ambie nt Ai r Qua.l.i.t.y..(.e.g.l.m3.) oo 40
Table 13: Noise level recorded at different locations along the road alignment ................... 40
Table 14: NOISE STANUAITS ......cooeeeee e 41
Table 15: Land Use Pattern along the Road Corridor...........cooovveeiiieieeiieeeeeeeeeeeeeeeeeeeeeen 42
Table 16: Location Of QUAITY SITES ......ccoeei i 43
Table 17: Major Rivers and Streams along the Road Alignment ...........cccoooeeeiiiiiiiiiienneeenn, 44
Table 18: Water Quality Parameters in the Narayani River (March 2012) ..............ccceeee. 45
Table 19: List of Major Tree Species Found Along the Project Road Corridor ..................... 49
Table 20: Community Forest in the Project ar€a .............ooevviieiiiiiiiiiiiiceeeeeeee e, 49
Table 21: Mammals found around the sub-project area ........ccccoeeeeiiiviiiiiiiiie e, 50
Table 22: Commonly found birds species along the road corridor ..........cccooeeevviiiiiiiinneeen.. 51
Table 23: Reptiles found in the SUb-ProjeCt ar€a .........ccoovvviiiiiiiiieeiieecce e 52
Table 24: Fish Species found in the sub-project area...........cccoeoeeeiiiiiiiiiiiii e, 52
Table 25: List of buffer zone user committee in Chitwan National Park. ............................. 59
Table 26: Total population of project VDC/MUNICIPANILY .........coovveeiiieeiiiiiiieeeeeeeeeee, 60
Table 27: LILEIACY SEALUS ......ciiieeiieieeiie e e ettt e e e e e e e et e e e e e e e e e e e st b e e eeaeas 60
Table 28: Design Options Assessed in the Feasibility Study ..., 63
Table 29: Summary of Narayanghat-Butwal Road Section Impacts on Common Property
RESOUICES. . ..ttt e e ettt e ettt e e ettt e e ettt e e et eb e e e e et e e e e era s 68
Table 30: Compensatory Plantation Program for Naraynghat-Butwal Road ........................ 69
Table 31: Land Use Pattern and wildlife along the Road Corridor ..., 75
Table 32: Details of Project Road Sections considered for modelling study ........................ 84
Table 33: Emission Factors for Criteria Pollutants............ooeuiiiii oo 85
Table 34: Homogenous Sections Considering in the Study ..., 90
Table 35: Predicted Noise Levels along the Project Road.............cooooovieiiiii, 93
Table 36: Fuel efficiency IN KM/l ... e 96
Table 37: Emission Standards Of FIEEt (%0) .....veieuiiiiiieii e e 97
Table 38: Normal Traffic Growth Rates for Different Category of Vehicles ......................... 97



Table 39: Input Parameters for TEEMP .........oooooiiiiiiie e 97

Table 40: CO, Emission Factors for different vehicle types............cccccviiiiiiiiiiiiiiiiiiiiiiiiiiine 98
Table 41: Summary of CO2 Emissions with Different Scenarios..........cccccuvvveeiiiieeerieeiiinnnnnn. 99
Table 42: Existing European Guidelines on Climate Change Adjustment Factors ............. 107
Table 43: Yearly Highest Temperature (Dumkauli, Nepal) .........cccooeieeiiiiiiiiiiii e, 108
Table 44: Maximum likelihood estimates (MLE)..............uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieees 109
Table 45: Annual Maximum 24-hr Rainfall, MM ... e 111
Table 46: MLE for extreme rainfalls under stationary assumption.............cccceeeeeeeeriveninnnnnn. 111
Table 47: Duration-Depth of Extreme PrecCipitation ..................ueeuieiimiiiiiiiiiiiiiiiiiiiiiiiennennns 113
Table 48: Duration-Depth of Extreme PrecCipitation ..................uevueviiiiiiiiiiiiiiiiiiiiiiiiiiieineenes 113
Table 49: Annual Maximum Flood Discharge (Narayani RiVer)..........cccccccvviieiiieeeecveviinnnnnn. 114
Table 50: Dates of when response/comments were received from DDC and VDC ............ 117
Table 51: Information on wildlife crossing the Road alignment (Ch. 07+000 to Ch. 31+000)118
Table 52: Purposes and Methods of the Public Consultations Conducted by DOR............. 120
LIST OF FIGURES

Figure 1: Location of ProjeCt ROAM ..........coooiiiiieeiieeeeeeeeeeeee 4
Figure 2: EIA Report APProval PrOCESS ......ccooviiiiiiiii et e e e e et e e 10
Figure 3: Organizational Chart of Department of Roads, Nepal ..............cccoooeeiiiie, 15
Figure 4: Location of Security and Guard Posts in Chitwan National Park ........................... 19
Figure 5: Map showing Asian Highway NetWOIK ............c.oouuiiiiiiiiiiieiee e, 23
Figure 6: Location Map of ProjeCt ROAM............cuuuiiiiiiiiiiieicc e 25
Figure 7: Typical Cross-Section for 4-Lane in Built-up area with Footpath.......................... 31
Figure 8: Typical Cross-Section with Paved and Gravel Shoulder ................ccooovviiiennnnn. 31
Figure 9: Typical Cross-section of 2-Lane Cut and Fill Sections ..........cccccoevieeiiiiiiiiiiennn e, 32
Figure 10: Average annual rainfall for different stations recorded between 1995-2014 ........ 39
Figure 11: Mean monthly temperature of Narayanghat-Butwal Road Corridor, (°C)............. 39
Figure 12: Geological map of the Narayanghat-Butwal highway area................cccccoeeeee. 46
Figure 13: Geological map Of Nepal.........ccooo e 47
Figure 14: Seismic hazard map of Nepal ..., 48
Figurel5: Bengal Tiger - Panthera tigris tigriS........cceiiieiiiiiiiiiiiei e 53
Figure 16: Map showing districts where tiger presence was detected..............ccoovvvvvieeeeenn.. 54
Figure 17: Details of Narayanghati But wa | Road Section along
BUITEE ZONE. . 57
Figure 18: Road crash along the project road section (Daunne) .........ccccceeeeeeeriieiiiiiieneeeennn, 62
Figure 19: EXisting road CONGItION.........cooeiiiieeeeeeeee e 62
Figure 20: Wildlife crossing and risk of habitat fragmentation from the project road widening65
Figure 21: Typical trees that need to be cleared along ROW in community forests.............. 70
Figure 22: Location of the Narayanghat i Butwal Road Section along the Chitwan National
Par KOs BUfd il Z 0 e 72
Figure 23: Camera trap locations in CNP (Black dots: camera stations with no tiger capture;
Yellow dots: tiger capture locations) (Source: Dhakal et al.2014). ...........cccooveeeiieiiiiieeiiiinnnnn. 73
Figure 24: Overall estimated grid cell occupancy (green color indicates higher probability of
(o Tolo1U ] o= 1403 ) TR PPN 74
Figure 25: Predicted 24 Hourly NOx Concentrations from Project Road (Year 2016) .......... 86
Figure 26: Predicted 24 Hourly NOx Concentrations from Project Road (Year 2029) .......... 87
Figure 27: Predicted 24 Hourly NOx Concentrations from Project Road (Year 2039) .......... 87
Figure 28: Predicted 8 Hourly CO Concentrations from Project Road (Year 2016) .............. 88
Figure 29: Predicted 8 Hourly CO Concentrations from Project Road (Year 2029) .............. 89
Figure 30: Predicted 8 Hourly CO Concentrations from Project Road (Year 2039) .............. 89

Figure 31: Time Series of Mean Maximum Temperatures, Nepal ..........cccoooeeiiiiiiiiiiinneen.. 102



Figure 32: Pre-Monsoon mean of Mean Maximum Temperature Pofile............................. 103
Figure 33: Trends in Daily Climatic Extremes of Temperature and Precipitation in Nepal, 2008

......................................................................................................................................... 104
Figure 34: Estimated Extreme Maximum TeMPEratUIe .............ceuuuuuieiieeeeeeeeiiiiiae e eeeeeeannns 110
Figure 35: 1-day Extreme Precipitation Estimates under Stationarity ...............ccceeeeeeerennns 112
Figure 36: Extreme FIood EStIMALIONS ..........covviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e 115
Figure 37: Road-side consultations in Gaidakot, Devdaha and surrounding area of road
=11 10 0 T=T 0| USSP 118
Figure 38: Institutional Arrangement to Implement the EMP.............coovvvviiiiiiiiiiiiiiiiiiiinnn, 123

Figure 39: Grievance RedreSS SYSIEIM........couviiiiiiiiiiiiiiiiiiiiieeeee ettt 125



EXECUTIVE SUMMARY

1. The proposed SASEC Roads Improvement Project will finance improvements of two
strategic high-priority highways in the central and western region of Nepal: i) Narayanghat i
Butwal highway, and ii) Bhairahawa-Lumbini-Taulihawa feeder road. This Environmental Impact
Assessment (EIA) report is on the Narayanghat i Butwal road.

2. The Narayanghat 1T Butwal road is categorized as 6 Aién accordance with
Safeguard Policy Statement (SPS), 2009 requiring the conduction of an environmental impact
assessment (EIA) because:

i) the road is located adjacent to the buffer zone of the Chitwan National Park
(CNP) with the edge of the road on the left hand side forming the boundary of the
buffer zone for about 24km from km 7+000 to km 30+530";

i) the road encroaches on critical habitat of the Bengal Tiger (Panthera tigris tigris)
which is classied as endangered under the International Union for Conservation
of Nature (IUCN) and protected under the National Parks and Wildlife
Conservation Act (NPWCA), 1973. The existing road alignment intersects with
their movement at three locations, namely: 7+700, 8+215, 8.970, and 9+065 km
chainages. In addition many other wildlife species are found in the project area
such as the Asian one horned Rhino, Leopard, Hare and others that are NPWCA
protected but not classified as critically endangered or critically endangered
under IUCN.

3. Since a section of the project road falls near the buffer zone of the CNP, it also requires
a full Environmental Impact Assessment and approval from the Ministry of Science Technology
and Environment of Government of Nepal.

4, The Narayanghat-Butwal road is part of NH1 and AH2, the main lifeline of the western
and far western territories. It also links to the Sanauli Border the second largest trading post of
Nepal through the Bhairawa dryport. It is currently a bituminous surface with 7.0-8.0 meter
carriage width, crossing numerous rivers, community forests, and several large settlements.
Most pipe culverts are in poor condition and need to be maintained/rehabilitated/replaced.The
existing road will be upgraded to an Asian Highway Class I, 4-lane, double bituminous surface
treatment (DBST) pavement, 50 m right-of-way (ROW), 12 m formation width, 7m carriage way
width, and 2.5m shoulders. The upgrading involves widening of existing road width to 43m in
Urban section, 23m in Rural and Jungle section and 12m in Daunne Hill sections to meet the
design standards. Improvements will also include improvement in alignment, drainage,
construction of new bridges, bridge approaches, traffic signs and safety, retaining structures,
and junctions.

5. The project road traverses 29 community managed forests in Nandan, Kalikote,
Janajagaran, Pitauji, Laligurans, Durga, Hariyali, New Hariyali, Pitauji, and Mukundasen. A total
of 47.5 kms of the proposed road section passes through these community forests and National
Forest. A 24 km section shares the border of the Chitwan National Park Buffer Zone which has
its own community managed forest system or Community Forest User Groups (CFUGS). Forest
types existing along the road is mainly Sal (Shorea robusta) with smaller portions of moist
evergreen forest, dry deciduous forest.

! The road ROW falls outside the buffer zone of the CNP



6. There are about 12 species of mammals, 12 species of birds, 4 species of reptiles and 9
species of fishes in the project area. Of all the species it is only the Bengal Tiger which is
endangered under IUCN and protected under NPWCA. The Tigers move between CNP and
other forests/habitats located on the northern side of the road, hence crossing the road at a
number of locations (7+700, 8+215, 8.970, and 9+065 km).

7. In light of the above significant long term environmental risks of the project road are:
potential irreversible adverse impacts on the Bengal Tiger and other wildlife species through
road kills from future increased traffic; further habitat degradation and disturbance on wildlife
due to resultant increased population in the project area induced by economic development
brought about by the road; and increased risks of poaching due to improved access and
connectivity. Mitigation and enhancement measures proposed under the project to address
these risks and ensure no net loss of biodiversity are: i) construction of 3 wildlife underpasses to
facilitate wildlife movement across the road; ii) implementation of habitat enhancement activities
as part of the compensatory afforestation program; iii) identify further biodiversity conservation
activities to support conservation of CNP under the guidance of DNPWC, NGOs and wildlife
experts. The compensatory afforestation program includes planting of about 62,500 trees to
replace the 2500 trees that will need removal following the mandatory compensatory plantation
rate of 1:25.

8. To manage short term construction stage impacts on wildlife, CNP and the buffers zone

a number of requirements have been included in th
establishment of construction camps inside forests and the buffer zone of CNP and near wildlife

crossing points; no sourcing of construction material from CNP and its buffer zone; restriction of

construction to daylight hours to avoid conflicts with wildlife moving between dawn and dusk;

prohibition of any hunting or fishing; and protocols to immediately stop construction if any

wildlife (tigers, rhinos and others) come near the road construction site and resume only after

they have left the site.

9. It is anticipated that short-term deterioration of air quality will take place during
construction phase due to increase in fugitive dust emissions and noise level from earthmoving,
ground shaping, unpaved transport, and emissions from heavy equipment and other mobile
sources. Water suppression to control dust, use of clean fuels, changing the location and timing
of construction activities and equipment will minimize these impacts. All borrow areas will
comply with national laws and regulations. Impacts from the establishment and operation of the
construction camps like generation and disposal of solid wastes, sewage, potable water
requirements, health/ hygiene, and safety is part
need for compliance with applicable laws. Waste and material use minimization will be
promoted to decrease the volume of wastes that will be generated. Traffic safety to workers and
pedestrian, particularly to children is considered through the preparation and strict
implementation of a Traffic Control Plan to be prepared by the contractor prior to construction
activities and in consultation with the affected communities.

10. To manage long-term issues of increased noise levels due to increased traffic the
following mitigation measures will be implemented which will help to keep noise levels within
baseline levels: i) requirement for reduction in speed of traffic from 80km/hour to 30 km/hour in
sensitive locations, ii) existing fencing walls around the sensitive structure compound if any and
iii) wall of the house for residents staying inside the house. | n accordance with th
Traffic Noise Model (TNM) there will be a reduction of approximately 6dB of noise when speed
is reduced from 80km/hour to 30 km/hour. In addition walls such as boundary walls and the wall



of a house (for a resident sitting inside the house) can cause a reduction of noise of atleast 3
dB.

11. GHG emissions likely to be generated from the project roads have been computed using
the Transport Emissions Evaluation Model for Projects (TEEMP)? developed by Clean Air Asia®
was utilized to assess the CO2 gross emissions with and without the project improvements.
Total CO2 emissions at business-as-usual, with-project (excluding construction emissions) and
with project (including construction emissions) scenarios were estimated at 509,247 tons/year,
380,469 tons/year and 380,699 tons/year, respectively.

12. An Environmental Management Plan (EMP) with details on mitigation measures, timing
and location for implementing the mitigation measures, costs and responsible agencies for
implementing and supervising the mitigation measures has been prepared. In addition an
Environmental Monitoring Plan (EMOP) has been prepared to guide key monitoring activities to
ensure effectiveness of EMP implementation. The Department of Roads (DOR) under the
Ministry of Physical Infastructure and Transport (MOPIT) will be the implementing agency for
the project road and will be responsible for the overall implementation of environment
safeguards under the project. DOR will be supported by the Construction Supervision
Consultants (CSC) who will include an environmental specialist in their team to oversee
environment safeguard activities. A tree plantation agency or NGO will be recruited to
implement the afforestation program and/or implement additional biodiversity conservation
activities.

13. Several modes of consultation were conducted during prepration of the EIA, including
the following: i) through media; ii) focus group discussions; iii) roadside consultations; iv)
consultations with individual experts (such as wildlife experts); v) consultation with relevant
government agencies and non-governmental organizations (NGOs); and vi) general public
consultations. The public generally supported the project as the road will bring new livelihood
opportunities such as eco-tourism, improved agri-business, improved local industries and
others. Consultations were also carried out with wildlife experts from NGOs such as World
Wildlife Fund (WWF) Nepal and government departments (Department of National Parks and
Wildlife Conservation). They expressed concerns on deterioration of habitat for wildlife in the
project area and advised that wildlife underpasses be constructed under the project.

14. A time bound grievance redress mechanism (GRM) will be implemented under the
project to facilitate receiving and addressing complaints from local public and concerned
stakeholders. The GRM will allow for receiving complaints at four levels starting at the project
site specific level, local road project level, project management level and legal court level. A
grievance redress committee (GRC) will be established at the local road project level and
project management level to resolve complaints.

15. Key conclusions of this EIA is that significant adverse impacts on the tiger and wildlife
can be mitigated through construction of wildlife underpasses, implementation of habitat
enhancement activities and additional biodiversity conservation activities to support CNP.
Further consultation and guidance will need to be sought by the Construction Supervision

> TEEMP is an excel-based, free-of-charge spreadsheet models to evaluate emissions impacts of
transport projects.

®A network of 250 organizations in 31 countries established by the Asian Development Bank, World Bank,
and USAID to promote better air quality and livable cities by translating knowledge to policies and actions
that reduce air pollution and greenhouse gas emissions from transport, energy and other sectors.



Consultant Environmental Expert from CNP management, DNPWC and wildlife NGOs such as
WWEF to identify the additional biodiversity conservation measures for CNP. The Department of
Roads shall ensure that the EMP and EMoP is included in Bill of Quantities (BOQ) and forms
part of bid document and civil works contract. These same shall be revised if necessary during
project implementation or if there is any change in the project design and with approval of ADB.



l. INTRODUCTION
A. The SASEC Roads Improvement Project

1. The proposed SASEC Roads Improvement Project will finance improvements of two
strategic high-priority highways in the central and western region of Nepal: i) Narayanghat i
Butwal highway, and ii) Bhairahawa-Lumbini-Taulihawa feeder road. The Narayanghat-Butwal
highway is part of the Asian Highway 2 that passes through the eastern portion of Nepal and at
Kakarvitta and traverses Itahari, Dhalkebar, Pathlaiya, Hetauda, Narayanghat, Butwal,
Kohalpur, Attaria and Mahendranagar.

2. The Project is consistent with the Government's transport strategy and development
plans. Nepal's Three Year Interim Plan (TYIP) 2013/14-2015/16 emphasizes on continuous
development of SRN and strengthening EWH, while the proceeding plan, the Three Year Plan
Approach Paper (TYPAP) 2013/14-2015/16, aims to: (i) connect the regional centers and all 75
district headquarters (ii) complete the Mid-Hill East-West Corridor (MHC) and (iii) strengthen the
system of regular maintenance and management of road structures by providing regular
maintenance of 8,300 km. and periodic maintenance of 1,500 km. roads. The Sector Wide Road
Program (SWRP), Priority Investment Plan (PIP) and, SRN, currently calls for the expansion of
the countryds road i mprovement program fro
18,828 km, to 9,900 km by 2016.

3. The project roads are: (i) Narayanghat-Butwal (115 km 4 lane highway) Road, and (ii
Bhairahawa-Lumbini Road-Taulihawa (45 km i 4/2 lane feeder road). The Department of Roads
(DoR) intends to improve this Narayanghat-Butwal road to an all-weather bituminous four-lane
Asian Highway Standard. While the Bhairahawa-Lumbini-Taulihawa (68 km i 4/2 lane feeder
road) will b.e improved to 4-lane highway.

4, This Environmental Impact Assessment (EIA) report is on the Narayanghat i Butwal
road.

B. Narayanghat-Butwal Road Sub-Project

5. Narayanghat i Butwal section of East West Highway, designated as a National

Highway; HO1 as per SSRN/DoR and AHO02 as per Asian Highway network starts from
Pulchowk in Naraynghat of Chitwan District, Narayani Zone, Central Development Region at
about km 473+280 of East West Highway (189 m amsl) and passes through mostly plain and
rolling sections of Nawalparasi and Rupandehi Districts except Daunne hills of Nawalparasi
district and ends at Lakhan Chowk, Butwal, at about Km 587+280 (167amsl) in Rupandehi
district.

6. The Narayanghat-Butwal road is part of NH1 and AH2, the main lifeline of the western
and far western territories. It also links to the Sanauli Border the second largest trading post of
Nepal through the Bhairawa dryport. It is currently a bituminous surface with 7.0-8.0 meter
carriage width, crossing numerous rivers, community forests, and several large settlements.
Most pipe culverts are in poor condition and need to be maintained/rehabilitated/replaced.

7. The existing road will be upgraded to an Asian Highway Class Il, 4-lane, double
bituminous surface treatment (DBST) pavement, 50 m right-of-way (ROW), 12 m formation
width, 7m carriage way width, and 2.5m shoulders. The project also includes improvements in
alignment, drainage, bridge approaches, traffic signs and safety, retaining structures, and
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junctions. A total of 47 new bridges will be constructed along the stretch crossing significant
rivers like Jayashree, Kichkini, Beldiya, Jharahi, Mukunde, Baulaha, Laukaha, Kawaswoti,
Murali, Girwari, Arun, Binai, Jyamire, Bhaluhi, Bhumahi, Somnath, Turiya, Kachrar, Ghodaha,
Bhalubai, Rohini, and Sukhaura.

8. The 115-km section of the AH-2 passes through the following political divisions:
Gaidakot Municipality, Rajahar VDC, Devchuli Municipality, Kawasoti Municipality, Parsauni
VDC, Madhyabindu Municipality, Naya Belhani VDC, Dumkibash VDC, Bardaghat Municipality,
Ramnagar VDC, Tilakpur VDC, Sunawal Municipality of Nawalparasi District and Devdaha
Municipality, and Butwal Sub Metropolitan City of Rupandehi District.

9. About 24.00 km of the existing road forms the boundary of the buffer zone of the
Chitwan National Park (CNP). However the road right of way (ROW) falls outside the buffer
zone. The Project road runs across a number of wild animal crossing points between
Mukundapur (km 07+00) and Kawasoti (km 31+100). The wild animals include the Bengal Tiger
(Panthera tigris tigris) which is classified as endangered under the IUCN red list and is listed as
protected under the National Parks and Wildlife Conservation Act of Nepal, 1973.

C. Environmental Categorization

10. The Narayanghat 1 But wal road i s cian egqerciozed naes WiAtDh
Safeguard Policy Statement (SPS), 2009 requiring the conduction of an environmental impact
assessment (EIA) because:

iii) the road is located adjacent to the buffer zone of the Chitwan National Park with the
edge of the road on the left hand side forming the boundary of the buffer zone for
about 24km from km 7+000 to km 30+530%

iv) the road encroaches on critical habitat of the Bengal Tiger (Panthera tigris tigris)
which is classied as endangered under the International Union for Conservation of
Nature (IUCN) and protected under the National Parks and Wildlife Conservation Act
(NPWCA), 1973. The existing road alignment intersects with their movement at three
locations, namely: 7+700, 8+215, 8.970, and 9+065 km chainages. In addition many
other wildlife species are found in the project area such as the Asian one horned
Rhino, Leopard, Hare and others that are NPWCA protected but not classified as
critically endangered or critically endangered under IUCN.

11. Since a section of the project road falls near the buffer zone of the CNP, it also requires
a full Environmental Impact Assessment and approval from the Ministry of Science Technology
and Environment of Government of Nepal.

D. Objectives of the Environmental Impact Assessment

12. The main objectives of this EIA is to identify the impacts and risks from the proposed
upgrading activities, ensure compliance to GoN environmental laws and regulations and the
ADB safeguard requirements, and recommend appropriate measures that will mitigate as well
as enhance the current condition of the environment in the project area. This report was
prepared in compliance to the ADB Safeguard Policy Statement, 2009 (SPS). A separate report
is being prepared by the DOR to comply with the requirements of the Ministry of Environment,
Science and Technology (MOEST).

* The road ROW falls outside the buffer zone of the CNP



13. The EIA covers the proposed upgrading of the 115 km Narayanghat-Butwal section of
the East-West Highway to comply with the Asian Highway standard. The EIA was prepared
during the feasibility stage and therefore some components and activities related to the project
like the locations of the borrow and quarry areas and construction method will be defined further
during detailed engineering design. The proposed alignment may slightly vary depending on
the findings of the more detailed survey to reduce the number of trees to be cleared, shifting of
physical cultural resources, and scale of human resettlement.

14. The study has considered a core zone of direct impact comprising 100 metres on either
side of the existing road and up to 7 km on either side of road alignment has been considered
for a broader analysis of potential indirect bio-physical, socio-economic and cultural impacts,
including induced and cumulative impacts.

15. Recognizing the project is located within the critical habitat of the Panthera tigris tigris,
the EIA examined the potential adverse impacts of road construction, carriage width widening,
and increase in traffic speed and volume against the movement of large mammals particular
Panthera tigris tigris. More specifically, the EIA will establish whether the proposed upgrading
will impair the degrade the critical habitat function and there is no reduction in the Panthera
tigris tigris population.



Figure 1: Location of Project Road
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E. Structure of the Report

16. Thi

s EI'A report has been presented adoligyer

Statement (SPS) 2009. The report is organised into following ten chapters, a brief of each
chapter is described below:

T
T

Executive Summary of the EIA report

Chapter | - Introduction: This section describes the background information
about the project and EIA study.
Chapter Il - Policy, Legal, and Administrative Frameworks: this section

summarizing the national and local legal and institutional frameworks that guided
the conduct of the assessment.

Chapter IIl - Project Description: This section presents the key features and
components of the proposed project.

Chapter IV - Description of the Environment: This section discussing the
relevant physical, biological, and socioeconomic features that may be affected by
the proposed project.

Chapter V - Analysis of Alternatives: This section covers analysis of various
alternatives considered to minimise the overall impacts of proposed development
and suggest most appropriate alternatives based of detailed analysis of impact
and risk associated with each alternative.

Chapter VI - 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 VII - Climate Change Risk Assessment: This section provides an
analysis of climate change impacts and risks due to the implementation of
proposed project.

Chapter VIl - Information Disclosure, Consultation, and Participation: 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 ADBG6s Publicati
Chapter IX - Environmental Management Plan and Grievance Redress
Mechanism: This section describes the institutional arrangements for
implementing the environment safeguards measures under the project. It also
covers the formal and informal redress procedures for registering, resolving, and
reporting complaints.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 X - Conclusion and Recommendation: This section states whether
there is a need for further detailed environmental studies / assessments and
highlights key findings and recommendations to be implemented by the borrower.

F. Methods in Conducting the EIA

17. The SPS was reviewed to frame the study and report. Relevant secondary data were
gathered and analyzed, and data gaps particularly on wild animals movements were solicited
from stakeholder meetings, and key person interviews including the CNP Wardens (both current

reqt

Pol i



and past), and CNP BZMC chairman, wildlife experts from WWF Nepal Office and from
Department of National Parks and Wildlife Conservation (DNPWC). The stepwise activities

comprise:
1
1
Consultants

Consultation with DOR, ADB Directorate, GESU/DOR, MoPIT officials
Consultation with Transport Project Preparatory Facility (TPPF) Engineering

i Consultations with government agencies such as DNPWC, CNP warden, DoF,
MoPE, BZMC and the local community people

NTNC)

=a = = =4 =4 =

feedback

Consultations with International NGOs (WWF and IUCN) and national NGOs

Conduction of vegetation surveys along the project road

Review of ADB and GoN policy including legal requirements

Sub-project visits and consultation with affected people and stakeholders
including primary data collection

Review of relevant documents for secondary information and data collection
Preparation of Draft EIA Report and submit to ADB and GoN for comments and

1 ADB Missions and field visits

G. Sources of Information and Data

18. Important sources of information have been presented in Table 1.

Table 1: Primary and Secondary Sources of Information and Data

Information

Source

Engineering Report: Project
technical details, Objectives, Present
road condition, Proposed
improvement activities and Other
technical aspects

TPPF Consultants, Inception Report - May, 2015,
Preliminary Report - April, 2016 and Draft Final Report -
Sept, 20160; Management Plan for CNP & Buffer Zone,
2013-2017.

Physical Environment: Climate,
Geology, Soil, Topography, River
Hydrology and Morphology, Drainage
and Flooding Patterns, Land Use, Sail
Erosion/Landslides, Sedimentation,
etc

DoHM, District Profiles, CBS/ Environmental Statistics of
Nepal, 2013, Nepal Biodiversity Strategy, NPC,
Topographic Maps of the respective districts, Sub-
project walkover survey/group discussions, Engineering
Report; Management Plan for CNP & Buffer Zone,
2013-2017.

Biological Environment: Flora
(trees, shrubs and herbs) and Fauna
(mammals, birds, butterflies, reptiles,
amphibians and fishes)

DoF, DFO, DNPWC, IUCN, WWF Nepal Office, The
National Trust for Nature Conservation (NTNC),
ICIMOD, CITES, Bird Conservation Nepal (BCN),
District Profiles, CBS/Environmental Statistics of Nepal,
Nepal Biodiversity Strategy, Field visits and consultation
including group discussions; Management Plan for CNP
& Buffer Zone, 2013-2017.

Socio-economic and Cultural
Environment: Economic
Characteristics, Industrial
Development, and Social and Cultural
Resources

NPC, CBS, ISRC, Environmental, Social and
Resettlement surveys, 2012; District profiles

CBS = Central Bureau of Statistics, CITES = Convention on International Trade in Endangered Species,
CNP = Chitwan National Park, DFO = District Forest Office, DoF = Department of Forest, ICIMOD =




International Center for Integrated Mountain Development, ISRC = Intensive Study and Research Center,
IUCN = International Union for the Conservation of Nature.
Sources: TPPF Feasibility Study, 2016; TPPF Detailed Engineering Design, 2016



I. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK

19. This section briefly presents the international, national, and local legal and institutional
requirements for environment safeguard issues. This section starts with a description of
environment safeguard requirements at the national level under the Government of Nepal and
sectoral laws governing the development of roads. This is followed by a description of specific
acts and rules requiring environmental impact assessment and sectoral laws prescribing
mitigation measures. The ADB environmental safeguards requirement is presented next as the
Narayanghat-Butwal Road is environmental Category A subproject posing potential significant
biodiversity impacts. Finally, the GoN is one of the leading countries supporting international
treaties, agreements, and covenants in the protection of biodiversity and these are briefly
examined.

A. Government of Nepal Environmental Policies, Laws, and Institutions
1. Constitution of Nepal, 2015 (with amendments)

20. The Constitution of Nepal provides the right for every person to live in a clean
environment. Article 30™ also provisions that the State shall make necessary arrangements to
maintain the natural environment. The State shall give priority to special protection of the
environment, and rare wildlife, and prevent further damage due to physical development
activities, by increasing awareness of the general public about environmental cleanliness.

2. The Thirteenth Plan (2013/14-2015/16) and Three-Year Plan, FY2014 i
FY2016

21. The Thirteenth Plan (2013/14-2015/16) has identified EIA as a priority area, and it
emphasizes on environmental monitoring of projects that are covered by the GoN EIA process.
The Plan focuses on the need for setting-up national environmental standards with the strategy
of internalizing environmental management into the development programmes. The Plan has
also realized to carry out Strategic Environmental Assessment (SEA) with the long term policy
of promoting environmental governance. The Plan emphasized on the local participation in
environment conservation, according to the Local Self Governance Act 2055, through the local
bodies and making them responsible and capable to manage local natural resources.

22. The objective -UdarPke (-é201di9Y2016)riseteachieve sustainable,
broad-based, inclusive economic growth. It has five priority areas. The plan aims to develop
energy, transport, and urban services infrastructure as a means to underpin growth and
inclusion. The plan aims to expand the strategic and rural road networks and air transport
capacity to increase connectivity, provide greater access to basic services and markets, and
promote tourism and trade. The plan addresses climate change adaptation and mitigation and
overall environmental protection.

23. The environmental strategies of the Interim Plan are to launch development programs by
internalizing environmental management; mobilize non-government private sector, local
agencies and the public in increasing public awareness on environment; determine and
implement additional by -laws on air, water, soil and sound pollution; and make action plans that
prioritize and implement Treaties and Conventions on environment, which Nepal has endorsed.

3. Environmental Impact Assessment System



a. Environment Protection Act (EPA), 1996; Environment Protection
Rule, 1997; and Road Sector Guidelines

24, The Act obliges the proponent to undertake IEE and EIA of proposals, plans or projects
which may cause changes in existing environmental condition and authorizes Ministry of
Population and Environment to clear all EIA and line Ministry for IEE study; and empowers
Ministry of Population and Environment to prohibit the use of any matter, fuel, equipment or
plant, which has adverse effects on the environment. Polluter-pay-principle is promoted by
requiring polluters to compensate DPs from polluting activities and empowers government to
provide additional incentives to any industry, occupation, technology or process, which has
positive impacts on environmental conservation. The Act empowers Ministry of Environment to
approve EIA report. Similarly, in case of IEE level study, line Ministry, which is Ministry of
Physical Infrastructure and Transport is authorized to approve the Final IEE Report.

25. The Environmental Protection Rule contains elaborate provisions prescribing the
process to be followed during the preparation and approval of projects requiring EIAs and IEEs.
This process includes scoping documents, terms of reference, public consultations and
hearings, and environmental monitoring and auditing. The coverage of the system was defined
in the EPR published lists of types of development activities requiring IEE or EIA study. It also
gives an outline of content of the terms of reference document for IEE and EIA report.

26. EIA sectoral guidelines were issued for proponents and preparers in conducting impact
assessments. Two of these guidelines are the draft EIA Guidelines for Road Sector, 1996 and
the DOR Environmental Management Guidelines (EMG), 1997. These guidelines provide
detailed environmental mitigation measures on the management of quarries, borrow pits,
stockpiling of materials and spoil disposal, earthworks and slope stabilization, and location of
stone crushing plant. Other guidelines regarding environmental management and road
development are: i) Reference Manual for Environmental and Social Aspects of Integrated Road
Development; MPPWD/DOR.HMGN,2003, ii) Environmental Management Guidelines for Roads
and Bridges, GEU/DoR,1997, iii) Public Work Directives, HMGN,2002, iv) Guide to Road Slope
Protection Works, DoR, and v) Environmental Guidelines for Local Development i Ministry of
Local Development.

27. The Ministry of Population and Environment (MoPE) requires an EIA report for the
proposed upgrading of the Narayanghat i Butwal road and the procedural and technical
requirements illustrated in Figure 2 must be followed. The approval of the EIA report by the
MoPE is a pre-requisite of GoN prior to the start of construction and ADB disbursement.
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Figure 2: EIA Report Approval Process

Proposal requiring ETA (Scheduls 2 of EPR. 1997

Issuance of 15 days public notice in the National
Newspaper for scoping, (Rule 4.1)

4

Preparation of scoping document and submission to
concerned body by the Prooenent (Rule 4.3)

Preparation and submussion of TOR. (in the format of
schadule 4) by the proponent (Rule 5.2)

y
Investization of Scoping Documeent and forward to
MeEST with opinions and suggestions (Rule 4.4)

!

Approval of TOR as proposad or in the revised form
{Rule 5.3)
v

Drafting of EIA Report in the format as indicated
in Schadule 6 (Rule 7.1)

v
Publx Heanng in the Project Site (Rule 7.2)
Preparation of Final ETA Report and Submission
of 13 copies to the Concemad Body (with proofs
as per Rules 7.2 and 10)
1
v
Investization and forward 10 copies of EIA report . —
0 MoExnv with opinions within 21 days from the Environmental Audsting after 2 years after the
date of its receipt (Rule 11.1) commencemsant of the services of the proposal
i (Rule 14)
t
Issuance of 30-days public notice in daily s orereY
L s o Environmental Monitoring and Inform MoEnv on
b inion: 5 £
neNCpper for pual;;l:p] 1.3)5 ] Sagpestion: directives 155uad to Proponent (Rule 13)
! |
Approval of EIA Report within 60 or 90 days upon Compliance of EIA Report and other conditions
Receipt (Rule 114, 11.5and 11.6) during proposal implementation (Rule 12)

EIA = environmental impact assessment, EPR = Environmental Protection Rules, MoPE = Ministry of Population and
Environment, TOR = terms of reference.
Source: Adapted from ESMF GESU (2007)

4, Protection of Wildlife and the Chitwan National Park
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a. National Parks and Wildlife Conservation Act (NPWCA), 1973 and
Rules

28. The NPWCA provides restrictions and requirements for: (i) any persons moving inside
the park or nature reserve, (ii) hunting, (iii) construction of houses and huts, and (iv) damage of
plants and animals. The Act also listed 26 species of mammals, 9 species of birds and 3
species of reptiles under protection.

b. The Chitwan National Park

29. The Chitwan National Park, designated in 1973, is the first protected area of the country
located in southern inner Terai of Central Nepal. The park is considered to be the last surviving
example of the natural ecosystems of the Terai region that provides critical habitat for significant
population of several globally threatened species, notably, the Greater One-horned Rhinoceros,
Royal Bengal Tiger and Gharial Crocodile. Chitwan National Park (CNP), a world heritage
property, is the hotspot for the biodiversity conservation in Nepal and among the best managed
parks in the world. It has Beeshazari Lake, a Ramsar enlisted site in its buffer zone (BZ). The
surrounding area of Chitwan National Park has been declared as buffer zone, incorporating
260,352 people, 45,616 household of 34 VDCs and 2 municipalities. There are 21 Buffer Zone
User Committees.

30. TheManagement Plan for Chitwan Nati-20d7awasaPar k an
culmination of government and people partnership to address the conservation issues of the
reserve. Current management plan (2013-2017) is the continuation of the previous management
plan (2006-2011) developed through numerous interactions and consultation meetings with
stakeholders and key organizations, field works and observations, central and local level
workshops followed by expert reviews. Policy guidance for the management plan is derived
from the National Biodiversity Strategy (2002), Three Year Interim Plan (2009-2012), and the
Terai Arc Landscape (TAL) Strategic Plan (2004-14). The plan is prepared for conservation,
management and utilization of the park and buffer zone resources in scientific and participatory
approach with due consideration of its significance and integrity for human well-being. The
management objectives are:

0] To protect and conserve biodiversity with special focus on nationally protected
and globally threatened wildlife species;

(i) To manage terrestrial and aquatic wildlife habitat to maintain ecological functions
and processes;

(iii) To regulate and promote sustainable eco-tourism maintaining wilderness and
cultural heritage;

(iv) To enhance public stewardship on biodiversity conservation by increasing
awareness, minimizing human-wildlife conflicts and improving livelihood of
people; and

(V) To strengthen institutional capacity through research, capacity building,
coordination and collaboration.

C. The Buffer Zone Management Regulation, 1996
31. This Regulation prohibits the following activities without permission from the Warden: (i)

squatting, (i) cutting of trees, clear forest or cultivate forestland, (iii) any activity that could
damage forest resources like setting fire, (iv) excavating stone, earth, sand, (v) use of harmful
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poison or explosive substances into the river, stream or source of water flowing in the buffer
zone, and (vi) hunting or any activity damaging to wildlife.

5. Sectoral Laws Requiring Environmental Management and the Conduct of
Impact Assessment

a. Public Roads Act, 1974

32. The Department of Roads may temporarily acquire the land and other property adopting
compensatory measures during the construction, rehabilitation and maintenance of the public
roads according to the Act (Article 14 &15). The Act also empowers the DOR to operate
quarries, borrow pits and other facilities during the road construction (Article 17). In sum, the Act
facilitates the acquisition of land and property for the extraction of construction materials and
development of other facilities as well as to maintain greenery along the roadside with adoption
of compensatory measures.

33. DOR has prepared key environmental and social policy papers and guidelines related to
road design and construction, these are: (i) Environmental Assessment in the Road Sector of
Nepal: A Policy Document, January 2000; (ii) Environmental Management Guidelines, July
1997; (iii) Reference Manual for Environmental and Social Aspects of Integrated Road
Development, 2003; (iv) The National Transport Policy, 2001; (v) Land Infrastructure
Development Policy, 2004; and (vi) GON Policies Supporting Vulnerable Communities.

34. The Environmental Management Guidelines (1997) was made part of operational
practices for all road maintenance, rehabilitation, and construction activities under DOR
including requirements for public participation and socio-economic considerations. The
environmental mitigation measures are broken down into twelve categories including: (i)
guarries, (ii) borrow pits, (iii) spoil and construction waste disposal, (iv) work camp location and
operation, (v) labor camp location and operation, (vi) earthwork/slope stabilization, (vii) use of
bitumen, (viii) stockpiling of materials, (ix) explosive, combustible and toxic materials
management, (x) setting up and operation of stone crushing plants, (xi) water management, and
(xii) air and water pollution. The Guideline suggests methods for determining how and when the
public should be included in the environmental analysis. The guidelines also advise on socio-
economic impacts and strategies for reducing or avoiding the potential negative impacts and for
maximizing the beneficial impacts to local residents. The socio-economic impacts include
important issues of land acquisition and compensation and other economic impacts with
markets for agriculture production, agriculture inputs, nutrition, extraction of natural resources
beyond replenishment, migration and influx of migrants, land speculation, illegal logging and
mining, and portering.

b. Forest Management (Forest Act, 1993; Forest Rule, 1995; and Forest
Products Collection and Sales Distribution Guidelines, 2001)

35. The Forest Act, 1993 (with amendment) contains several provisions ensuring the
development, conservation, management, and sustainable use of forest resources based on
approved work plan. The work plan contains a list of activities that needs to be implemented in
the different forest categories: (i) national forests, (i) community forests, (iii) leasehold forests,
(iv) private forests, and (v) religious forests. Section 49 of the Act prohibits reclaiming lands,
setting fires, grazing cattle, removing and damaging forest products, felling trees, wildlife
hunting, and extracting boulders, sand and soil from the National forest without prior approval.
However, the government may enforce Section 68 of the Forest Act to provide parts of any type
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of forest for the implementation of a national priority plan with the assurance that it does not
adversely affect the environment significantly. As provided under the Act, while clearing the
forest on the RoW of road, the implementing authority will co-ordinate with the District Forest
Office. If necessary, the compensatory re-plantation will also be carried out at the rate of 1:25.

36. The Forest Rules 1995 (with amendment) further elaborated legal measures for the
conservation of forests and wildlife. Based on forest legislation, thirteen plant species are
included in the protection list which banned the felling, transportation and export of Champ
(Michelia champaca), Khayar (Acacia catechu), and Sal (Shorea robusta). The Rule also
stipulates that the entire expenses for cutting and transporting the forest products in forest area
to be used by the approved project shall be borne by the proponents of the project.

35. Clauses 3 to 10 of the Guideline specified various procedures and formats for getting
approvals for vegetation clearance, delineation of lands for vegetation clearance, evaluation of
the wood volume. These also identified government offices and officials responsible for the
approval, delineation and valuation.

C. Land Acquisition

37. The Land Acquisition Act (1977, as amended 1993) guides the compulsory acquisition of
land. GON can acquire land at any place and in any quantity by giving compensation pursuant
to the Act for the land acquired for any public purpose(s) or for operation of any development
project initiated by GoN institutions.

d. Soil and Watershed Conservation Act, 1982

38. Soil and Watershed Conservation Act makes provision to control floods landslides
(Watershed Conservation Rules, 1985). The Watershed Conservation Office is the authority and
District Watershed Conservation Committee must implement watershed conservation practices
and promote public participation for soil and land protection.

Water Resources Act, 1992

39. Water Resources Act (1992) provides for the rational use of surface and underground
water. The Act seeks to prevent environmental and hazardous effects from the use of water and
prohibit water pollution from chemicals and industries wastes. Water may only be used in
manner that does not permit soil erosion, landslide, or flood. Pollution of drinking water is
prohibited under the Nepal Drinking Water Corporation Act (1989).

e. The Aquatic Animal Protection Act, 1961 (with amendment)

40. This Act indicates an early recognition of the value of wetlands and aquatic animals.
Section 3 renders punishment to any party introducing poisonous, noxious or explosive
materials into a water source, or destroying any dam, bridge or water system with the intent of
catching or killing aquatic life. Under Section 4 of the Act, Government is empowered to prohibit
catching, killing and harming of certain kinds of aquatic animals by notification in Nepal Gazette.

f. Motor Vehicle and Transportation Management Act, 1993

41. Sets standard for vehicles emission and mechanical condition for vehicle registration by
the Transport Management Office (TMO) and the TMO can deny a permit based on
environmental factor. Standards are set for petrol and diesel engine under the Nepal Vehicle
Mass Emission Standard 1999.
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B. ADB Safeguard Policy Statement, 2009 (SPS 2009)

42. The SPS 2009 aims to avoid, minimize or mitigate harmful environmental and social
impacts and help the borrower strengthen their safeguard system. It also provides a platform for
participation by affected community in project design and implementation. The two roads
proposed to be upgraded under the STTFSDP were screened and categorized using
appropriate Rapid Environmental Assessment (REA) checklist. The REA consist of questions
relating to: (i) the sensitivity and vulnerability of environmental resources in the project area, and
(i) the potential for the project to cause significant adverse environmental impacts. These roads
are then classified into one of the following categories:

1 Category A. Projects with potential for significant adverse environmental
impacts. An environmental Impact Assessment (EIA) is required to address
significant impacts.

1 Category B. Projects judged to have some adverse environmental impacts, but
of lesser degree and/or significance than those for category A projects. An IEE is
required to determine whether or not significant environmental impacts
warranting an EIA are likely. If an EIA is not needed, the IEE is regarded as the
final environmental assessment report.

1 Category C. Projects unlikely to have adverse environmental impacts. No EIA or
IEE is needed although environmental implications are still reviewed.

43. All ADB investments are subject to an environmental assessment to address
environmental impacts and risks. The environmental assessment starts with screening and
categorization; followed by baseline data collection, impact analysis, environmental
management planning, information disclosure, consultation and participation, grievance redress
mechanism development, EMP implementation, and reporting.

C. Key Environmental Institutions in Road Development
1. The Ministry of Physical Infrastructure and Transport (MOPIT)

44, The MoPIT coordinates with the National Planing Commission (NPC) and Ministry of
Finance (MoF) in the Strategic Road Network (SRN) prioritization and budget allocation. The
MoPIT undertakes planning and construction of these roads through the Department of Roads
(DoR). Integrate to planning and construction, is to ensure environmental management of road
construction which is being handled by the Geo-Environment and Social Unit, DOR.

2. The Department of Roads (DOR)

45, The DOR is the main implementing agency of the SRN Program, responsible for
planning, surveying, and supervision. The DOR has seven branches; Maintenance, Planning
and Design, Foreign Co-operation, Mechanical, Administrative, Financial, and the ADB Project
Directorate. Environmental management is handled in the Planning and Design Branch by
GESU.
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Figure 3: Organizational Chart of Department of Roads, Nepal
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3. GESU, DOR

46. GESU provides guidance to the DOR on the social and environmental safeguards of
road design and construction by increasing awareness through workshops and guidelines. It is
responsible for the preparation of IEE and EIA reports for all road projects undertaken by the
DOR, monitor compliance and conduct audits.

4. MOPE

47. The MoPE provides regulations ad policies on environmental protection and
management. Under the EPA (1996), the MoPE will review and approve or reject environmental
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assessment reports from proponents that are required to conduct an EIA. The MoPE has
reserve supervision and enforcement authorities for project that are deemed critical posing
severe social and environmental impacts and at its discretion conduct environment and socio-
economic audits 2 years after project completion to verify fidelity with planned safeguard
measures.

5. Ministry of Forest and Soil Conservation (MoFSC)

48. All roads that pass through forestland, conservation area, national park, wetland, buffer
zone, or sensitive ecological habitats will be scrutinized by the MoFSC during the EIA or IEE
reviews. All trees to be felled will seek clearance from the MoFSC to determine consistency with
management plans and prescribe required compensatory measures.

6. DNPWC

49, Under the MOFSC, the DNPWC is tasked with the following: (i) conservation of
endangered and other wildlife species; (ii) scientific management of habitat for wildlife species,
(iii) creation of buffer zones in and around parks and reserves for the sustainable management
of forest resources, (iv) regulation of eco-tourism to improve socio-economic condition of local
communities, and (v) creating awareness of the importance of wildlife conservation through
conservation education. The Department presently works with a network of nine national parks,
three wildlife reserves, three conservation areas, 1 hunting reserve including 11 buffer zones
around national parks and wildlife reserves, covering a total of 28,998.67 sq.km or 19.70 % of
the countrybs total |l and.

7. CNP Warden/Chief Conservation Officer

The Chief Conservation Officer (Chief Warden) heads CNP administration with the
headquarters at Kasara. To date, 22 Chief Conservation Officers have been deployed (from
2029 BS to 2070 BS) for handling administration and management of the park. There are four
sectors in CNP each headed by Assistant Conservation Officer except at Kasara, which is under
the direct supervision of the Chief Conservation Officer. The organization of the park comprises
of the multi-disciplinary staff from several fields like forestry, veterinary, engineering,
administration, accounts, elephant stable (Hattisar), etc. Existing organizational composition of
the staffs of CNP is in Annex X. With the realization of the changed scenario and dimension in
the execution of the park activities, new organizational structure has been proposed and
forwarded for approval. Total five-year required budget for the implementation of the plan is
NRs. 77,63,09,118 (US$ 97,03,864) excluding CNP operation costs. Allocation of NPR
24,41,16,387 (US$ 30,51,455) for buffer zone management programme (excluding awareness
costs) for five years has been included in this total budget.

8. Buffer Zone Management

50. A Buffer Zone Management Committee was organized pursuant to the Buffer Zone
Management Regulation (1996) and Buffer Zone Management Guidelines (1999) to foster
participatory conservation by preparing and implementing the Buffer Zone Management Plan.
Through the DNPWC, participatory approach to buffer zone management and income sharing of
30-50% of park income is allowed to support communities implement development activities.
The Committee is headed by a Chairperson with the Chief Conservation Officer serving as
Member Secretary, and joined by the chairpersons of the 21 buffer zone user committees and
representatives of DDCs.
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51. I n order to ensure peoplebs participati
National Parks and Wildlife Conservation Act, 1973 brought forth the concept of buffer zone
management in 1993. Buffer zone is an area surrounding a park or a reserve encompassing
forests, agricultural lands, settlements, village open spaces and any other land use. The buffer
zone programme in Nepal is a major strategy to protect the core area of the park through
community-based natural resource management in its periphery. The National Parks and
Wildlife Conservation Act, 1973 (Fourth amendment in 1993), Buffer Zone Regulations 1996
and Buffer Zone Guidelines 1999, provide policy and legal framework for buffer zone
management programme. An area of 750 km?® around the national park has been declared as
the buffer zone of CNP in 1996. The buffer zone of Chitwan comprises of the population of over
260,352 spread over 34 village development committees and 2 municipalities of 4 districts
(Chitwan, Nawalparasi, Parsa and Makwanpur). The buffer zone communities are the principal
stakeholders. CNP has institutionalized mechanisms in buffer zone to mobilize funds, minimize
biotic pressures in the park resources and motivate communities in the participatory
management of forest resources to fulfill their needs of forest products. The buffer zone
management committee (BZMC) is an apex body under which 21 buffer zone use committees
(BZUC), 1 sub-committee and 1779 user groups (UG), including male (850), female (856) and
mixed (73) are formed and institutionalized.

52. The long-term objective of buffer zone programme is to motivate local people and to win
their support to involve them in nature and wildlife conservation. The legislation has made a
provision of channeling 30-50% of the park revenue to the communities for the implementation
of conservation and community development programmes. BZ programmes are aimed at
institutional development (social capital), alternative natural resource development (natural
capital), capacity/skill building (human capital), financial management (financial capital),
conservation education and awareness, gender and special target group mainstreaming. In fact,
BZ programme is a benefit sharing mechanism which involves sustainable development,
landscape level conservation, tourism promotion and reconciliation of park people conflict. The
buffer zone management programme also provides relief to the victims of wildlife, flood and
other natural disasters.

53. The buffer zone of CNP receives 50% of the revenue generated by park for conservation
and socioeconomic development. The government has disbursed NRs. 26,37,87,584.90 since
FY 1996 to FY 2009/2010 for implementing various programmes in the buffer zone of Chitwan
National Park (DNPWC, 2010). Besides, the buffer zone generates large amount of money by
tourism in the BZ through resource mobilization. The BZMC, the Users Committees/Sub
committees and User groups have to allocate 30% of their budget for conservation, 30% for
community development, 20% for income generation and skill development, 10% for
conservation education and 10% administration.

9. Local District Development Committees/Village Development Committees
and Ministry of Local Development (MOLD)

54, The Local Self-Governance Act, 1999 empowers the local bodies for the conservation of
soil, forest, and other natural resources and implementation of environmental conservation
activities. The Village Development Committees (VDCs), Municipalities and District
Development Committees (DDCs) are mandated to take up the responsibilities for the
formulation and implementation of a program relating to the protection of the environment and
biodiversity, and to give adequate priority for the protection of the environment during the
formulation of local level plans and program.

on
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55. Authorities vested to the local communities related to STTFSDP are: i) coordinate the
use of public lands for quarry/borrow, spoil disposal, relocation of utilities; ii) facilitate
employment of project DPs; iii) monitor and report progress and impact to higher authorities,
and; iv) participate in environmental audits.

10. Nepal Army Protection Unit

56. The concept of protection was started with Rhino Patrol (Gaida Gasti) in 1960s whereas
the Government has deployed Nepal Army for park protection since 1975. There are 50 park
security (guard) posts (National Park, Army and combined) at present located in core and buffer
zone of the park to ensure protection of wild animals and their habitat (Figure 4). In addition,
there are 15 elephant stables (Hattisars) established at different places of the park. Out of these
posts, 18 are posts with army only, 15 are with national park staff only and the 17 are combined.

57. A battalion and a company of Nepal Army have been deployed for the protection of the
park. The battalion, headed by lieutenant colonel, has its headquarters at Kasara. There are
altogether 27 posts under this battalion established throughout the park area. Similarly, a
separate company under the command of Major is stationed at Amaltari, Nawalparasi. There
are altogether 8 posts under this company established at different places of Amaltari sector.
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Figure 4: Location of Security and Guard Posts in Chitwan National Park
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D. International Agreements Nepal is a Party

1. The Agreement on the Network of Aquaculture Centers in Asia and the
Pacific (NACA), 1988.

58. NACA is an intergovernmental organisation that promotes rural development through
sustainable aquaculture. NACA seeks to improve rural income, increase food production and
foreign exchange earnings and to diversify farm production. The ultimate beneficiaries of NACA
activities are farmers and rural communities. NACA conducts development assistance projects
throughout the region in partnership with governments, donor foundations, development
agencies, universities and a range of non-government organisations and farmers. NACA
supports institutional strengthening, technical exchange and the development of policies for
sustainable aquaculture and aquatic resource management. Current member governments are
Australia, Bangladesh, Cambodia, China, Hong Kong SAR, India, Indonesia, I.R. Iran, Korea
(DPR), Lao PDR, Malaysia, Myanmar, Nepal, Pakistan, Philippines, Sri Lanka, Thailand,
Vietnam.

2. The Plant Protection Agreement for the South East Asia and the Pacific (as
amended), 1956.

59. Formerly the Plant Protection Agreement for South-East Asia and Pacific Region was
approved by the 23rd Session of the FAO Council in November 1955 and entered into force on
2 July 1956. Principally, it provides regional implementation of the International Plant Protection
Convention (IPPC), the Agreement on the Application of Sanitary and Phytosanitary Measures,
and the modern requirements for plant protection, and to strengthen the Asia and Pacific Plant
Protection Commission.

3. The Convention on International Trade in Endangered Species of Wild
Fauna and Flora, (CITES), 1973.

60. Nepal became party to CITES in 1975. CITES has facilitated international co-operation
to regulate international trade in endangered wild flora and fauna with the aim of reducing or
eliminating trade in species whose numbers or conditions suggest that further removal from
their natural habitat would lead to their extinction. The National Parks and Wildlife Conservation
(NPWC) Act, 1973 regulates the trade of faunal species listed in CITES appendices. The
Government has designated the Natural History Museum (Tribhuvan University) and the
Department of Plant Resources (DPR) as the scientific authorities for wild fauna and wild flora
respectively. Similarly, the Government has designated the Department of National Parks and
Wildlife Conservation and the Department of Forest as the management authorities for wild
fauna and flora respectively. The Convention urges Parties not to allow trade in specimens of
species included in the CITES Appendices |, Il and Ill except in accordance with the provisions
of the Convention.

4. The Ramsar Convention (Convention on Wetlands of International
Importance Especially as Water Fowl Habitat), 1971.

61. The Convention on Wetlands of International Importance especially as Waterfowl
Habitat, known as the Ramsar Convention, has entered into forces in 1975. It aims to protect
the wetland ecosystems from further destruction. It urges the Parties to conserve the wetlands,
promote their sustainable utilization, and set aside special areas as wildlife reserve. Every
country is required to designate at least one wetland for inclusion on the list of wetlands to
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become party to the convention. The Government of Nepal accessed the Ramsar Convention in
1987, and designated Koshi Tappu Wildlife Reserve (KTWR) for inclusion in the Ramsar list.

KTWR is an important habitat f orldwdterpufalo (Bubdluast sur

bubalis arnee). Similarly Beesh Hazar Lake (3200 ha in Chitwan, Jagdishpur Reservoir (225 ha)
in Kapilvastu, and Ghodhaghodi Lake (2500 ha) in Kailali have also been listed as Ramsar sites
in lowlands of Nepal. Altogether, 10 wetland areas has been listed as Ramsar sites in Nepal as
of Feb.2016 The Strategic Plan of the Ramsar Convention has emphasized on the
conservation of the wetlands and urges Parties to conduct EIA of the development proposals
that are likely to have significant impacts on the wetlands.

5. The Convention for Protection of the World Cultural and Natural Heritage,
1972.

62. The United States initiated the idea of cultural conservation with nature conservation. A
White House conference in 1965 called for a Wierld Her i t age Tr ust to
superb natural and scenic areas and historic sites for the present and the future of the entire
world citizenry." The International Union for Conservation of Nature (IUCN) developed similar
proposals in 1968, and they were presented in 1972 to the United Nations Conference on
Human Environment in Stockholm. Under the World Heritage Committee signatory countries are
required to produce and submit periodic data reporting providing the World Heritage Committee
with an overview of each participating nation's implementation of the World Heritage Convention
and a "snapshot" of current conditions at World Heritage properties. A single text was agreed on
by all parties, and the Convention Concerning the Protection of the World Cultural and Natural
Heritage was adopted by the General Conference of UNESCO on 16 November 1972. Nepal
has listed two protected areas, Chitwan National Park and Sagarmatha (Mt.Everest) National
Park as world heritage sites from its outstanding natural properties.

E. Permissions and Clearances Required for the Project

63. The list of required environmental clearances and permissions for the Narayanghat-
Butwal Road are as follows:

Table 2: Permissions and Clearance Required

preser

S.N.| Clearance |Act/Rule/Notification /Guideline|Concerned Agency | Responsibility

A. Pre-construction Stage

Environmental Environment Protection Act Ministry of Physical |Department of
Clearance 1996 and Environment Planning and Roads / PD,
1 | (categorized as Protection Rules, 1997 (with Works DoR (ADB)
ABo wi t h | amendments).
requirement)

Land Acquisition | Land Acquisition Act , 1977(with | Ministry of Physical |Department of

2 |and amendments) Planning and Roads / PD,
Compensation Works DoR (ADB)
Forest clearance | Forest Act, 1993 (with Ministry of Forests |Department of
for felling of amendment), Forest Rule, and Soil Roads / PD,
Trees 1995, Forest Products Conservation DoR (ADB)

3 Collection and Sales

Distribution Guidelines, 2001
and Local Self-Governance Act,
1999
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S.N.| Clearance  |Act/Rule/Notification /Guideline]/Concerned Agency | Responsibility
B. Implementation Stage

Permission for Local Self-Governance Act, Concerned Project |Contractor

construction 1999 and Soil and Watershed and

material Conservation Act, 1982 and Concerned VDC,
4 | quarrying (stone, | Watershed Conservation Rule, | DDC and

cobble, sand, 1985. Municipality

gravel, soil etc) PA,1996 and EPR, 1997 (with

amendments)

Consent to Local Self-Governance Act, 1999 Concerned Project |Contractor
5 operate Hot mix and Concerned

plant, Crushers, VDC, DDC and

Batching Plant Municipality

Consent for Water Resource Act, 1992 Concerned Project |Contractor
6 disposal of

sewage from

labour camps

Pollution Under Motor Vehicle and Department of Contractor
7 | Control Transportation Management Act,| Transport

Certificate 1993

ADB = Asian Development Bank, DDC = District Development Office, DFO = District Forest Office, DOR
= Department of Roads, PD = Project Director.
Source: TPPF Detailed Engineering Design, 2016




Figure 5: Map showing Asian Highway Network
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[l DESCRIPTION OF PROJECT
A. The Narayanghati Butwal Sub-Road

64. At an elevation of 120 m to 550 m from mean sea level the Narayanghat - Butwal Road
a part of EWH is located in Nawalparasi and Rupandehi districts in the Narayani and Lumbini
Zone, Central and Western Development Region of Nepal respectively. The road alignment
passes two Sub-Metropolitan Cities, seven municipalities and six VDCs in three districts as
listed in Table 3 below. The road provides connectivity to major settlements, market centres and
agriculture production pockets and crosses the various forest areas as well as touches the
Buffer Zone of Chitwan National Park. Total length of the project road section is 115 km. Figure
6 presents the project road alignment.

Table3:Li st of Di strics, Municipalities and
Districts Municipality VDCs

1. Chitwan 1. Bharatpur (Sub-metropolitan city)

2. Nawalparasi | 1. Gaidakot 1. Rajahar
2. Devchuli 2. Parsauni
3. Kawasoti 3. Naya Belhani
4. Madhyabindu 4. Dumkibash
5. Bardaghat 5. Ramnagar
6. Sunawal 6. Tilakpur

3. Rupandehi 1. Devdaha
2. Butwal (Sub-metropolitan city)

B. Characteristics of the Existing Road

65. Narayanghat i Butwal Section of East West Highway, designated as a National
Highway; HO1 as per SSRN/DoR and AHO02 as per Asian Highway network starts from
Pulchowk in Naraynghat of Chitwan District, Narayani Zone, Central Development Region at
about km 473+280 of East West Highway (189 m amsl) and passes through mostly plain and
rolling sections of Nawalparasi and Rupandehi Districts except Daunne hills of Nawalparasi
district and ends at Lakhan Chowk, Butwal, at about Km 587+280 (167amsl) in Rupandehi
district. This section of East West Highway was constructed with UK Assistance in 1972 as
bituminous road. The project road crosses twenty one major rivers excluding Narayani River
and 26 minor rivers. Under the present scope, road upgrading work starts from right bank of
Narayani River (km. 00+650).

66. Section 1: Gaidakot i Jyamirekhola Bridge Section (Km 0+650 to Km 60+500).
The road section was opened as bituminous paved surface with the width of 7m. The alignment
initially traverses from the right bank of Narayani Bridge passing through Gaidakot Bazaar up to
Km 4 + 000. Then the road passes through rural settlement up to km 07+200 and enters into
forest area and continues up to km 11+300. After km 11+300 road passes through Mukundpur
Bazaar, Beldhiya Bazaar, Rajahar etc up to km 20+260 and again road passes through rural
settlement up to km 22+050. From km 22+050, road traverses through Daldale bazaar up to km
25+900.

VDC



Figure 6: Location Map of Project Road

Narayanghat Butawal Road (115 KM)
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67. From km 25+500 the road traverses through forest up to km 30+530. From this km
theroad passes through settlement area and again starts passing through forest from km 44+100
up to Arun Khola at Km 50+290. After crossing around 700m settlement area than again road
passes through Forest section up to km 59+500. And then the road traverses through settlement
area and ends at Dumkibas about km 60+500 just after the Jyamire Khola Bridge. Throughout
the section the alignment runs along the west side from start point. In this section there are 121
number of Hume pipe culverts, 87 number of Slab and Box Culverts, 7 numbers of minor bridge
and 12 numbers of major bridge. The road in this section passes through six forest patches, of
which two patches are only towards northside of the road (5.8 km) whereas rest four patches
(27.12 km) along the both sides of the road.

68. Section 2: Daunne Section (km 60+500 to Km 75+000). The road section was opened
as bituminous paved surface with the width of 7.0 m. Due to the drainage problems in many short
stretches the road has been rehabilitated with concrete pavement in most critical sections by
DoR. The alignment starts ascending towards Daunne hill with average gradient of 6.5% up to
Km 67+800 and then starts descending with average gradient of 6.0% and ends at km 75+000.
In this section the alignment crosses Siwalik Hills with two sharp curves with mild grades.
Throughout the section the alignment runs along the west side from start point. In this section
there are 10 nos. of Hume pipe culverts, 105 nos. of Slab and Box Culvert, 4 nos. of minor
bridge.Almost whole section of the road passes through the forest (about 15 km ) except short
span in Daunne area.

69. Section 3: Bardhaghat - Butwal Section (Km 75+000 to Km 113+550), the road
section was opened as bituminous paved surface with the width of 7.0m. This section starts from
the junction at Triveni, Susta and the alignment traverses through the Bardhaghat Bazaar up to
km 77+000 and then passes through the rural section up to km 83+400 along the paddy field and
rural settlements and reaching to Bhumahi Bazaar and meets the Junction to Sunauli Boarder at
km. 85+500. After km 87+500, the road traverses through forest section up to km 91+000 and
enter into Sunwal Bazaar, Nawalparasi. After Sunwal, the alignment crosses the rural settlement
and mostly forest section up to km 98+500 and reaches to Bhaluhi Bazaar at km 105+000. After
Km 105+000 to 110+400 road passes through forest section and reaches the Butwal Bazaar at
Km 110+400 and the section of road ends at Lakhan Chowk of Butwal at km 115+000.
Throughout the section the alignment runs along the west side from start point. In this section
there are 159 nos. of Hume pipe culverts, 30 nos. of Slab and Box Culvert, 15 nos. of minor
bridge and 9 nos. of major bridge.

70. The alignment passes through a number of built-up areas as listed below in Table 4.

Table 4: Major Settlements along the Road Corridor

Number Location Chainage
From To
1 Gaidakot, Bijayanagar, Suryanagar 00+000 07+000
2 Mukundapur (Previously) 07+000 11+400
3 Muserni, Harkapur 11+400 15+300
4 Dibyapuri, Rajahar, Pragatinagar 15+500 26+000
5 Kawasoti Area 31+000 36+400
6 Naya Belhani and Dumkibaas 50+400 59+300
7 Panchanagar, Tilakpur area 75+000 87+500
8 Rampur, Sunwal 91+000 95+000
9 Pipaldada, Sitalnagar 98+500 100+500
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Number Location Chainage
From To
10 Bhedani 105+000 106+000
11 Butwal area 106+300 112+300
12 Core Bazar area 112+300 115+000

Source: Consultant Report, 2016

The detailed characteristics of the road are presented in the succeeding Table 5.
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Table 5 : Identification of Upgrading Requirements (Km. 0+000 i Km. 115+000)

Section and Description of Existing Situation Identification of Type of Upgrading Works
Chainage Upgrading Requirements
Gaidakot - The existing condition of pavement of this Geometry: Improvement and Earthworks for widening including alignment

Jyamire Khola
Bridge Section
(Km 0+650 to

section is fairly good having average width
of 7m excluding shoulder. The most pipe
culverts are in poor condition and need to

Widening to Four Lane as
per :Asian Highway
Standard and relevant Nepal

improvement and formation
widening, raising, reshaping, grade
adjustment as needed; Completion/improvement,

Km 60+500) be maintained/rehabilitated/replaced. This Road Standard, replacement of existing pipe culverts by box
section comprised of 22.24km urban culverts, construction of New Slab culverts, box
section, 4.99km rural section and 32.62km | Drainage culverts to fit for the extended width including
Jungle Section having the inadequate extension and replacement of existing drainage
drainage system in urban sections. In this Pavement (side drain) at selected markets/built-up areas on
section there are 121 nos. of Hume pipe urban section; Junctions improvement at various
culverts, 87 nos. of Slab and Box Culvert, Junctions/ Intersections locations and AC surfacing on Main Carriage way
7 nos. of minor bridge and 12 nos. of and Shoulder, DBST surfacing on Service lane
major bridge which includes Jaya Shree for Urban section with provision of footpaths,
Khola, Beldiya Bridge, Jharahi Khola, Bridges Traffic signs and provision of adequate safety
Mukunde Bridge, Baulaha Khola, Lokaha measures; Construction of New Double Lane
Khola, Kawashoti, Murali Khola, Patthar Animal Passage Structures Bridge across major bridges adjacent to existing
Khola, Girwari Bridge, Arun Khola, Binai bridge.(15n0.) Replacement of existing minor
Khola, Jyamire Khola bridge by New 2 nos. Double Lane Bridge to

serve four lane highway (12n0.), 3nos. of Animal
Passes Structure in between section (7+000 to
11+000)

Daunne The existing condition of pavement of this Geometry: Improvement and Earthworks for widening including alignment

Section (Km section is fairly good having average width | Widening to Double Lane as | improvement and formation

60+500 to Km of 8m excluding shoulder. The most pipe per Asian Highway Standard widening to fit the double lane standard of Asian

75+000) culverts are in poor condition and need to and relevant Nepal Road Highway; raising, reshaping, grade

be maintained/rehabilitated/replaced. This
section comprised of 14.50 km hilly/steep
forest section. In this section there are 10
nos. of Hume pipe culverts, 105 nos. of
Slab and Box Culvert, 4 nos. of minor
bridge.

Standard,
Drainage
Pavement

Slope Stabilization

adjustment as needed;
Completion/improvement/replacement of existing
pipe culverts by box culverts, construction of New
Slab culverts, box culverts to fit for the extended
width including extension and replacement of
existing drainage (side drain) on hill slopes and
valley side on selected sections; AC surfacing on
Main Carriage way and Shoulder, Traffic signs
and provision of adequate safety measures;
Adequate bio-engineering measures for slope
stabilization works.
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Section and Description of Existing Situation Identification of Type of Upgrading Works
Chainage Upgrading Requirements
Bardhaghat - The existing condition of pavement of this Geometry: Improvement and Earthworks for widening including alignment

Butwal Section
(Km 75+000 to
Km 113+550)

section is fairly good having average width
of 8m excluding shoulder. The most pipe
culverts are in poor condition and need to
be maintained/rehabilitated/replaced. This
section comprised of 15.75km urban
section, 8.90km rural section and 13.90
km Jungle Section having the inadequate
drainage system in urban sections. In this
section there are 159 nos. of Hume pipe
culverts, 30 nos. of Slab and Box Culvert,
15 nos. of minor bridge and 9 nos. of
major bridge which includes Somnath,
Turiya Khola, Kacharar Khola, Ghodaha
Khola, Bhalubai Khola, Rohini Khola and
Sukhaura Khola.

Widening to Four Lane as
per Asian Highway Standard
and relevant Nepal Road
Standard,

Drainage

Pavement

Junctions/ Intersections

Bridge

improvement and formation,

widening, raising, reshaping, grade adjustment as
needed; Completion/improvement, replacement
of existing pipe culverts by box culverts,
construction of New Slab culverts, box culverts to
fit for the extended width including extension and
replacement of existing drainage (side drain) at
selected markets/built-up areas on urban section;
Junctions improvement at various locations and
AC surfacing on Main Carriage way and
Shoulder, DBST surfacing on Service lane for
Urban section with provision of footpaths, Traffic
signs and provision of adequate safety measures;
Construction of New Double Lane Bridge across
major bridges adjacent to existing bridge.(9no.)
Replacement of existing minor bridge by New 2
nos. Double Lane Bridge to serve four lane
highway (15n0.)
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72.

The summary of existing and proposed drainage and retaining structures of the
proposed project are presented in the succeeding Table 6.

Table 6: Summary of Existing and Proposed Works

Particulars Gaidakot - Daunne Bardhaghat - Total
No. Jyamire Khola | Section (Km Butwal
Bridge Section |60+500 to Km | Section (Km
(Km 0+650 to 75+000) 75+000 to Km
Km 60+500) 113+550)
Existing Road Details
1 Side Drains 5630 16500 1905 24,035
2 Cross Drainage Structures
Pipe Culverts, (no) 121 10 159 290
Slab/Box Culvert, (no) 87 105 30 222
Minor Bridge,(no) 7 4 15 26
Major Bridge 12 0 9 21
3 Retaining Structures
Retaining Structures (all 2,500 5,851 200 8551

types), (m)

Proposed Works for Road Widening and upgrading including extension, replacement, new
construction of drain and cross drainage structure

1 Side Drains,(m) 51,950 14,500 31,500 112,450
Side Drains in Service 44,480 31,500 75,980
Lane, (m)

2 Cross Drainage Structures
Pipe Culvert, (no) 50 4 36 90
Box/Slab Culvert, (no) 228 114 207 549

3 Bridge
Minor Bridge,(no) 7 4 15 26
Major Bridge 12 0 9 21

4 Retaining Structures
Retaining Structures (all 2,000 14,500 500 17,000

types), (m)

m = meter, no = number
C. Key Upgrading Activities

73. The key upgrading activities include widening and improvement of existing double lane
highway to four lane highway as per Asian Highway Standard including geometry improvement
to suit the standard, pavement construction drainage system improvement, retaining
structures, slope protection/stabilization, other off-road works, and works on traffic
management and road safety measures. The road pavement activities involve strengthening
and new construction throughout the sections with AC surfacing on Carriageway with sealed
Shoulder. Drainage improvement comprises construction of side drains, improvement of existing
natural drainage systems, Maintenance/Replacement/Rehabilitation and addition of culverts
(including new construction), and side drains along service lane in urban section. The typical
cross-sections of the road are shown in Figure 7 below for different sections.
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NARAYANGHAT BUTWAL ROAD (EXCEPT DAUNNE SECTION)

FOUR LANE IN BUILT UP AREA WITH FOOTPATH

(SCALE —1:200)
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Figure 7: Typical Cross-Section for 4-Lane in Built-up area with Footpath
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74. The upgrading involves widening of existing road width to 43m in Urban section, 23m in
Rural and Jungle section and 12m in Daunne Hill sections to meet the design standards. These

proposed location and length of widening are shown in the table below.

Table 7: Details of Road Section and List of Road Widening at Markets and Built-up Area
SN Chainage Description of Length Pavement Top Width Remarks
From To Sections including Median
1 0+000 0+650
2 0+650 4+000 Gaidakot 3,350.00 23m Main Road and 6m | Median 3m
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SN Chainage Description of Length Pavement Top Width Remarks
From To Sections including Median
Bazaar Service Lane both side
3 4+000 74200 Rural Side 3,200.00 23m
4 7+200 11+300 Jungle 4,100.00 23m
5 11+300 20+260 Bhedhabari, 8,960.00 23m Main Road and 6m
Beldhiya, Service Lane both side
Amarapuri,
Rajhar
6 20+260 22+050 Rural Side 1,790.00 23m
7 22+050 25+900 Daldale 3,850.00 23m Main Road and 6m
Service Lane both side
8 25+900 30+530 Jungle 4,630.00 23m
9 30+530 33+900 Kawasoti 3,370.00 23m Main Road and 6m
Service Lane both side
10 33+900 43+000 Jungle 9,100.00 23m
11 43+000 44+100 | Chormara area | 1,100.00 23m Main Road and 6m
Service Lane both side
12 44+100 50+290 Jungle 6,190.00 23m
13 50+290 50+900 Arun Khola 610.00 23m Main Road and 6m
area Service Lane both side
14 50+900 59+500 Jungle 8,600.00 23m
15 59+500 60+500 Dumkibas 1,000.00 23m Main Road and 6m
Service Lane both side
16 60+500 75+000 | Jungle Daunne | 14,500.00 12m
17 75+000 77+000 | Bardaghat Area | 2,000.00 23m Main Road and 6m
Service Lane both side
18 77+000 83+400 Rural Side 6,400.00 23m
19 83+400 87+500 Harkatta, 4,100.00 23m Main Road and 6m
Shanti Tole Service Lane both side
20 87+500 91+000 Jungle 3,500.00 23m
21 91+000 93+000 Sunwal, 2,000.00 23m Main Road and 6m
Rampur Service Lane both side
22 93+000 95+500 Rural 2,500.00
Side/Jungle
23 95+500 98+500 Jungle 3,000.00 23m
24 98+500 102+000 Khaireni 3,500.00 23m Main Road and 6m
Service Lane both side
25 102+000 105+000 Jungle 3,000.00 23m
26 105+000 106+000 Bhaluhi 1,000.00 23m Main Road and 6m
Service Lane both side
27 106+000 110+400 Jungle 4,400.00 23m
28 110+400 113+550 Butwal Area 3,150.00 23m Main Road and 6m
Service Lane both side
75. Road safety measures include provision of signs, delineators, crash barriers, Jersy

Barriers and pavement markings, minor realignment at identified black spots including
pedestrian foot paths in urban section. The project has proposed for installation of 1940 traffic
signs posts and 2000no. Delineators, 200m Crash barrier for this road section.

76.

21 major bridges (2 lane single in number in addition to the existing one) and 25 minor

bridges (2 nos double lane side by side) will be constructed under the project. Minor bridges are
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those that are 6 T 25m in length while major bridges are those that are longer than 25m.
Existing minor bridges will be fully dismantled.

Table 8: Proposed Bridges to be Constructed and Upgraded
SN | Chainage | Name of River Type of Bridge Length Span District

1 477+271 Jaya Shree Steel Truss and RCC Deck 32 1 Nawalparasi
Khola (composite )

2 478+971 | Kichkini Khola RCC Slab Bridge 7.2 1 Nawalparasi

3 483+671 Smriti Bridge RCC Slab Bridge 12 2 Nawalparasi

4 487+593 | Beldiya Bridge | Steel Truss and RCC Deck 32 1 Nawalparasi
(composite )

5 489+919 Jharahi Khola RCC Bridge. 100.8 5 Nawalparasi

6 492+691 Mukunde Steel Truss and RCC Deck 32 1 Nawalparasi
Bridge (composite )

7 495+101 | Baulaha Khola | Steel Truss and RCC Deck 66.05 2 Nawalparasi
(composite )

8 498+091 Lokaha Khola | Steel Truss and RCC Deck 32.8 1 Nawalparasi
(composite )

9 506+001 Kawashoti RCC Bridge. 103.95 4 Nawalparasi

10 | 507+817 Murali Khola RCC Slab Bridge 32 1 Nawalparasi

11 | 514+749 Patthar Khola | Steel Truss and RCC Deck 12.07 2 Nawalparasi
(composite )

12 | 515+049 | Girwari Bridge | Steel Truss and RCC Deck 184.25 2 Nawalparasi
(composite )

13 | 518+389 Gadar Khola RCC Slab Bridge 20 3 Nawalparasi
14 | 521+713 Arun Khola Steel Truss and RCC Deck 216 4 Nawalparasi
(composite )

15 | 522+713 | Sanu Khahare RCC Bridge. 12.45 1 Nawalparasi
16 51+500 Khahare Khola RCC Bridge. 8.3 1 Nawalparasi
17 | 523+216 | Thulo Khahare RCC Bridge. 14 1 Nawalparasi
18 | 530+656 Binai Khola Steel Truss and RCC Deck 245 4 Nawalparasi
(composite )

19 | 5314547 | Jyamire Khola RCC Bridge. 47.4 4 Nawalparasi
20 | 543+263 Khorsani -1 RCC Bridge. 15.3 1 Nawalparasi
21 | 543+232 Khorsani -2 RCC Bridge. 10.7 1 Nawalparasi
22 | 546+094 T.C.N Khola RCC Bridge. 15.2 1 Nawalparasi
23 | 546+384 Bisaya RCC Bridge. 15.4 1 Nawalparasi
24 | 547+437 | Khahare Khola RCC Slab Bridge 10.6 2 Nawalparasi

1 (Marcha
Khola)
25 | 548+175 | Khahare Khola RCC Slab Bridge 9 2 Nawalparasi
2 (Chisapani)
26 | 549+266 Alaulia Khola, RCC Bridge 15.3 1 Nawalparasi
London bridge
27 | 554+261 Bhaluhi Khola | Steel Truss and RCC Deck 63 2 Nawalparasi
(composite )
28 | 556+685 Bhumabhi Steel Truss and RCC Deck 65 2 Nawalparasi
(composite )
29 | 557+340 | Hardiya Khola RCC Bridge. 15.3 1 Nawalparasi
3 (Badera
Khola)
30 | 558+680 | Hardiya Khola RCC Bridge. 15.2 1 Nawalparasi

2 (Bridge No.
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SN [ Chainage | Name of River Type of Bridge Length Span District
14, Badera 2)

31 | 558+858 | Hardia Khola 1 RCC Bridge. 15.2 1 Nawalparasi
(Kirtipur
Bridge,)

32 | 561+519 Somnath RCC Bridge. 57.31 4 Nawalparasi

33 | 563+847 Turiya Khola RCC Bridge. 68.4 5 Nawalparasi

34 | 565+712 Dry Nala RCC Slab Bridge 9.2 2 Nawalparasi

(Badkatta)
35 | 566+375 Nala (Andheri RCC Slab Bridge 12 2 Nawalparasi
/Tapahu Khola)

36 | 567+551 Nala(Bridge RCC Slab Bridge 11.2 1 Nawalparasi
No. 12)

37 | 568+115 | Nala(Samaitola RCC Slab Bridge 10.3 2 Nawalparasi
Khola)

38 | 568+658 | Dry nala(Sanu RCC Slab Bridge 10.3 2 Nawalparasi
Khola)

39 | 568+864 | Kacharar Khola RCC Bridge. 46.6 3 Nawalparasi

40 | 570+457 Nala (khaireni RCC Bridge. 10.7 2 Rupandehi
Khola)

41 | 571+453 | Ghodaha Khola RCC Bridge. 61.4 4 Rupandehi

42 | 572+601 Jaluke Khola RCC Bridge. 10.3 2 Rupandehi

43 | 574+024 5 No. Khola RCC Bridge. 15.3 1 Rupandehi

44 | 575+350 | Bhalubai Khola RCC Bridge. 62.45 4 Rupandehi

45 | 576+270 Rohini Khola RCC Bridge. 31.4 1 Rupandehi

46 | 579+542 Unknown RCC Bridge 15.2 1 Rupandehi

47 | 580+547 Sukhaura RCC Bridge 26.1 2 Rupandehi
Khola

D. Materials Required and Sourcing
77. Engineering survey has identified the following sources of construction materials:

Table 9: Location of Quarry Sites

S.No. Chainage

Type of material

1 Danda Khola(36+000)

Danda Khola Bank,Alluvial deposit comprised of boulder,
cobble, gravel and sand of predominantly gneiss, quartzite and
Schist.

Total Qty.= 112,500m?

i.Boulder

i.Sand and Course Aggregate

iii.Sub-base

iv.Base Course(CSB)

v.Pavement sealing Aggregate

2 | Girwari Khola( ch. 42+000)

Girwari Khola Bank, Alluvial deposit comprised of boulder,
cobble, gravel and sand of predominantly gneiss, quartzite and
Schist.

Total Qty.=205000m*

i.Boulder

ii. Sand and Coarse Aggregate

iii. Sub-base

iv. Base Course (CSB)

i. Pavement Aggregate

3 | Arun Khola(50+000)

Arun Khola Bank, Alluvial deposit comprised of boulder, cobble,
gravel and sand of predominantly gneiss, quartzite and Schist.
Total Qty.= 155475m*®

i. Boulder

ii. Sand and Course Aggregate

iii. Sub-base

iv. Base Course (CSB)

v. Pavement sealing Aggregate
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S.No. Chainage Type of material

4 Binaya Khola (57+000)

Binaya Khola Bank, Alluvial deposit comprised of boulder, i. Boulder

cobble, gravel and sand of predominantly gneiss, quartzite and ii. Sand and Coarse Aggregate
Schist. iii. Sub-base

_ 3
Total Qty.=118500m iv. Base Course(CSB)

v. Pavement sealing Aggregate

5 | Elsewhere Quarry (Tinau Khola)

Tinau Khola, Alluvial deposit of boulder,cobble,gravel and sand i. Boulder

qurtzit and Schist with Sandy River gravel,away about 12 km ii. Sand and Coarse Aggregate
from project end point Butwal. Total Qty.= 329375m3 ii. Sub-base

iv. Base Course
v. Pavement Aggregate

E. Traffic

78. The project road was divided into the following five homogenous sections to refine traffic
analysis and be consistent with the varying traffic levels.

Section A: Gaidakot urban section (KM 0+000 ~ 7+200+)

Section B: Gaidakot West- Dandabazar (KM 7+200+ ~ 39+900%)

Section C: Dandabazar Westi Daune Forest section (KM 39+900+ ~ 75+000%)
Section D: Bardhaghat i Ramnagar section (KM 75+000+ ~ 110+400%)
Section E: Ramnagar i Butwal section (KM 110+400+ ~KM 113+550%)

=A =4 =8 -4 =9

79. Baseline traffic data recorded in 4 count stations during traffic surveys are provided in
Table 10 below. The traffic included a range of vehicles including multi-axle trucks, heavy trucks,
light trucks, buses, mini buses, cars, taxis, vans, four wheel drive, farm tractors, utility vehicles,
motor cycles, power tillers, rickshaws, bullock carts and bicycles.

Table 10: Baseline Traffic (2016)

Vehicle Gaidakot Pragatinagar | Bardhaghat West Butwal East
(KM 0+856) | (KM 22+720) (KM 75+500) (KM 113+050)
Total 17,988 8,552 11,862 28,724

80. The traffic forecast involved projection of the normal and generated traffic over 10, 15 and
20 years of operation of the widened highway section and derivation of the total traffic applicable
for the different period. Traffic forecasts on the main carriageway for the 5 homogenous sections
are provided in Table 11.



Table 11: Traffic Forecast on the Main Carriageway (vehicles per day)
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Section A _Section B Section C Section D Dandabazar West - Daune
. Gaidakot (KM 0+000~ Gaidakot West - Dandabazar West - Bardhaghat- Ramnagar Forest (KM 33+900+ ~
Vehicle 742004) Dandabazar (KM 7+200+ Daune Forest (KM (KM 75+000+ ~ KM 75+000%)
~ 33+900+ 33+900+ ~ 75+000+) 110+400+)
2030 2035 2040 2030 2035 2040 2030 2035 2040 2030 2035 2040 2030 2035 2040
MaT 930 1,043 1,157 479 537 596 1,012 1,136 1,259 756 848 940 582 653 724
HT 1,613 1,810 2,007 1,847 2,072 2,297 2,182 | 2,448 2,714 1,693 1,900 2,106 1,773 1,989 2,205
LT 461 517 573 415 466 516 318 357 396 325 364 404 189 212 235
B 1,143 1,538 2,013 1,466 1,971 2,580 1,636 | 2,200 2,879 1,193 1,604 2,099 1,242 1,670 2,186
MB 1,575 2,119 2,773 1,883 2,533 3,316 | 4,343 | 5,842 7,646 1,413 1,901 2,488 1,251 1,683 2,203
MiB 462 558 661 943 1,138 1,348 606 731 866 442 533 632 422 509 603
C 1,207 1,583 2,004 2,235 2,931 3,711 | 3,860 | 5,062 6,410 1,573 2,063 2,612 1,939 2,543 3,220
4WD 4,497 5,897 7,467 1,281 1,680 2,128 2,371 | 3,110 3,938 2,786 3,654 4,626 1,076 1,410 1,786
TRA 238 270 298 570 645 713 388 439 486 243 275 304 248 281 311
uv 968 1,094 1,210 1,104 1,248 1,381 1,816 | 2,053 2,271 838 947 1,047 708 800 885
MC 30,063 | 42,418 | 58,150 | 13,291 | 18,752 | 25,707 | 28,891 | 40,764 | 55,883 | 12,974 | 18,305 | 25,094 | 12,974 | 18,305 | 25,094
3WH 2,788 3,366 3,988 68 82 98 1,113 1,344 1,592 1,403 1,693 2,006 17 21 24
PT 72 81 89 7 8 9 5 5 6 39 44 49 6 7 8
RICK - - - - - - - - - - - - -
BUC - - - - - - - - - - - - -
BC - - - - - - - - - -
Total= | 46,018 | 62,293 | 82,389 | 25,589 | 34,064 | 44,399 | 48,543 | 65,492 | 86,347 | 25,677 | 34,132 | 44,409 | 22,427 | 30,084 | 39,484
MVs= | 46,018 | 62,293 | 82,389 | 25589 | 34,064 | 44,399 | 48,543 | 65,492 | 86,347 | 25,677 | 34,132 | 44,409 | 22,427 | 30,084 | 39,484

CNP 2012, 2013. Annual Progress report of Chitwan National Park for Fiscal years 2068/69 and 2069/70 BS. Chitwan National Park, Kasara,
Chitwan. Dhakal, Maheshwar; Karki (Thapa), Madhuri; Jnawali, Shant Raj; Subedi, Naresh; Pradhan, Narendra Man Babu; Malla, Sabita;
Lamichhane, Babu Ram; Pokheral, Chiranjibi Prasad; Thapa, Gokarna Jung; Oglethorpe, Judy; Subba, Samundra Ambuhang; Bajracharya,
Pankaj Ratna and Yadav, Hemanta (2014). Status of Tigers and Prey in Nepal. Department of National Parks and Wildlife Conservation,
Kathmandu, Nepal
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V. DESCRIPTION OF THE ENVIRONMENT
A. Physical Environment
1. Political Boundries of the Project District

81. The project road is located in Nawalparasi and Rupandehi districts. Nawalparasi district
covers an area of 2,162 sgq.km, which is 1.5 % of total area of Nepal. Its altitude ranges from
91m to 1,936 m. The north-south length of district is approximately 85 km whereas breadth is 10
to 37 km. About 16% of the total area comprises Himalayan region and the remaining land
include Churia, Terai, and Inner Terai. Hilly region comprises of the Mahabharata range from
the south of which, the Churia range starts and end up-to the bank of Narayani River.The latter
two regions have gentle slopes up to 15° while the Mahabharata and Churia range has steep
slopes of 15-50°. Of the total area of 20,1587 ha forest coverage is 110,785 ha and cultivated
land coverage is 70,149 ha.

82. Rupandehi district lies on the southern and western part of Nepal. It shares border
with Nawalparasi District in the east, with Kapilvastu in the west and with India in the south. The
elevation of the district lies between 100 m to 1,229 m above mean sea level. The total area of
the district is 1,360 km? with 16.1% in Churia Range and rest in the Terai region. Most of the
area in Rupandehi has loamy soil. Area near Chure area is made up of highly sensitive and
easily erodible sandstone, siltstone, shell and conglomerates. None of these unstable areas
exist along proposed road alignment.

2. Climate and Precipitation

83. The altitude of these project districts varies from 91 meter to 1,936 meters hence the
micro-climate varies along the project road alignment. Climatologically, Nawalparasi district can
be divided into lower tropical (56.2%), upper tropical (34.9%) and subtropical (5.7%). Rupandehi
district can be divided into lower tropical (89.3%), upper tropical (10.5%) and subtropical (0.2%).
Most of the road length passes through tropical climate particularly along the rivers and streams
with some subtropical climate in the section falling inside the Dunanne and Chure region.

84. Precipitation in Rupandehi and Nawalparasi district is predominantly led by monsoon
(80%) and western disturbances (20%). As per the Department of Hydro Meterology (DoHM)
the average annual precipitation of the Nawalparasi district is 2,145 mm and Rupandehi is
1,808.33 mm. Lowest precipitation is 1081.6 mm which occurred in 2005-2006 and a maximum
of 2,797.4mm in 1998 for Rupandehi. The monsoon generally starts from June and ends in
August which accounts for about 80% of the total monsoon precipitation creating floods along
the seasonal rivers and streams that cross the road alignment.

85. The average annual rainfall recored in different meteorological stations under DoHM
from the year 1995 to 2014 is presented in the suceeding Figure.


https://en.wikipedia.org/wiki/Nawalparasi_District
https://en.wikipedia.org/wiki/Kapilvastu_District
https://en.wikipedia.org/wiki/Churia_Range
https://en.wikipedia.org/wiki/Terai
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Figure 10: Average annual rainfall for different stations recorded between 1995-2014
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3. Temperature and Humidity
86. According DoHM records, April to July are the months with hot temperature, whereas
November to February are the colder months. The average temperature in the project area
ranges from 15.22 °C to 29.90 °C.

Figure 11: Mean monthly temperature of Narayanghat-Butwal Road Corridor, (°C)

Mean monthly temperature (Degree celsus)
40

» WH B E—‘ﬁ\%‘\%\
20 i

M’ %

10

Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Dec

Source: TPPF, Hydrogical Study Report, 2016

87. Both project districts have high humidity year-round, often reaching 100% in the early
morning during the monsoon, and during December-January when heavy fog covers the lower
half of the region for several days. Warm dry winds from the west and southwest cause a rapid
decrease in humidity from February through March, when humidity reaches a low level of about
45%. Humidity and cloudy weather increases rapidly as the monsoon approaches with the
change to easterly and south-easterly winds. Humidity reaches its peak in July and remains
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fairly steady during the monsoon season near about 85%, which declines slightly through
January.

4. Air Quality and Noise Level

88. Limited secondary information is available on the air quality of the sub-project road.
There are no major industries and the current traffic volume is not very high through most of the
road alignment. However, there are many commercial and residential built up areas. Hence the
ambient air quality is exceeds the National Ambient Air Quality Standards (NAAQS) of Nepal for
TSP, PM10 and SO2. The main source of pollution in the built up area is dust from the road.
Outside the built up areas, the land use is dominantly agricultural with associated residential
land use and forest land use where the air quality is pristine.

Table 12: Baseline Ambient Air Quality ( € g/ m3)

Narayanghat (Project | 658.5 572.93 81.02 17.61

road starting point)

Butwal (Project road 1,158.83 1,066.89 133.1 23.96

ending point)

Bhairahawa (~28km 840.76 776.59 106.8 22.68

from Butwal)

NAAQS 230 (24 hr ave) | 120 (24 hr ave) 70 (24 hr ave) | 80 (24 hr

ave)

WB Guideline Values none Interim target Interim target Guideline:
75 - 150 (24 hr 50 - 125 (24 hr | 200 (1 hr
ave) ave) ave)
Guideline: 50 Guideline: 20
(24 hr ave) (24 hr ave)

Note: The baseline values are for 8-hour average concentrations.
Source: Country synthesis report on urban air quality management, IUCN (2004).

89. Noise level measured along the project road is provided in the suceeding Table 13. The
standards for noise under the World Bank Environmental Health and Safety (WB-EHS)
Guidelines and national standards are provided in the Table 14.

Table 13: Noise level recorded at different locations along the road alignment

. Noise Level dB (A) Remarks

Location — -
Minimum Maximum | Average

Start Point (Gaidakot) 61 83 67 Settlement
Buffer Zone Area (Forest area) 39 79 61 Sensitive Area
Pragatinagar (Kawasoti) 46 79 54 Settlement Area
Daunne Area 41 74 56 Forest Area
Bardaghat 54 79 64 Settlement Area
Butwal Bazaar (End Point) 58 83 66 Commercial Area

® It was not possible to collect primary data on air, noise and water quality due to lack of expertise in
Nepal.
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Table 14: Noise standards

Receptor World Bank GON Receptor
Daytime Nightime Daytime
7:00-22:00 | 22:00-7:00 (average)
Ldn, dBA
Residential 55 45 74.36 High Traffic Area
Institutional; educational 66.28 Old Residential Area
Industrial 70 70 62 New Residential Area
Commercial Commercial Cum
72.75 Residential Area
Silence Zone Commercial Cum
None None 69.25 Tourist Area

5. Topography and Soils

90. The road alignment passes through the Siwaliks and Terai regions. Elevations of the
Terai region range from 60 to 330 metres, with general slope gradients of 2 to 10 metres per
kilometre. Whereas the Siwaliks region has undulating to steep slopes with weak consolidated
layered bedrock, which tend to invite severe surface erosion in spite of the generally thick
vegetative cover. A wide range of colors of soils is found in the Siwaliks, reflecting parent
material mineralogy. As a whole, the Terai region has flat terrain and hence there is a gentle
slope from Siwaliks in the north to Terai in the south. The highest peak in Nepal's Churia range,
Mt. Devchuli 1,937 metres (6,355 ft), is in this district.

91. Elevation of the project affected districts ranges from 91m at Butwal to 1937 m at
Devchili. Daunedanda has divided the district into two parts lies at Terai and inner valley. Both
the parts are almost equal in area. Nawalparasi district is divided into three physiographic areas:
hilly, mountain, and terai regions. However, all the road alignment at Rupandehi lies in the terai
plains.

0] Hilly Region: Altitude of this region varies from 500m to 1936m a.m.s.| and
mostly includes the Chure range. The major peaks located in these regions are
Devchuli, Budchuli, Mhalpokhari and others. This region mostly comprises
deposits of clay soil as well as soil with lime concentration. Most of the road
alignment is surrounded by forests however the land mass at Daunedanda is
guite unstable and has small and large scars created by land movements even
though it has good coverage of forest.

(i) Inner Valley Region: The region is located at an elevation of 300m to 500m
a.m.s.| surrounded by the Churiya remains at foothill of Chure. This land area is
almost plain area covered with forest, agricultural land and settlements.

(iii) Terai Region: The region is located from 91m to 300 m from msl. All parts of
Rupandehi district lies in Terai region from Sitalnagar area to Barghat. This range
also includes some rivers originating from Churiya which carry heavy sediment
loads like the Danda and Arunkhola Rivers.

6. Land Use Patterns

92. Nawalparasi is known for its rich variety of agricultural products dictating the following
land uses.



https://en.wikipedia.org/wiki/Sivalik_Hills
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(i)

(ii)

(iii)

Inner Valley is famous for the production of orange and livestock. However the
lack of infrastructures like road and irrigation facilities has limited the population
to subsistence farming. There is a potential for the valley to develop maize and
paddy particularly in the tar area.

Churiya Region is well known for sugarcane, paddy, maize, wheat, pulses,
oilseeds, and vegetables. This region includes 20 VDCs out of the 73 VDCs and
one municipality is located in the district. The major settlements of the region are
Gaindakot, Rajhar, Pragatinagar, Kowasoti, Shivwasti, Arunkhola, Chormaraand
Dumkibas.

Terai Region is well known for sugarcane, paddy, maize, wheat, pulses,
oilseeds, and vegetables. The region includes 20 VDCs out of 73 VDCs and one
municipality present in the district. Theregion includes 36 VDCs including
Ramgram Municipality.

93. Land use patterns of the direct corridor of impact (Col) i.e 50 meter (25m on either side
from the centerline of the road) was observed and noted during alignment walkover survey. The
major land use patterns include forests, cultivated land, and settlements/bazaar including river,
stream and rivulet channels. The corridor is rich in low land ecological resources. There is
dense Sal (Shorea robusta) forests along the road intersected by scattered as well as dense
settlements including cultivated land and barren bagar areas. Details of the landuse with
chainage of the road alignment has provided in Table 15 below.

Table 15: Land Use Pattern along the Road Corridor

Fro?nhamage To Land Use Type Remarks
00+000 07+000 | Settlement area Gaidakot, Bijayanagar, Suryanagar
07+000 11+400 | Forest Area + Agricultural Land Mukundapur (Previously)
11+400 15+300 | Settlement Area +Agricultural Lands Muserni, Harkapur

15+300 15+500 | Baldiya Khola

15+500 26+000 | Agricultural Land+Settlemet Dibyapuri, Rajahar, Pragatinagar
26+000 31+000 | Forest Area, Community Forest Community Forest
31+000 36+400 | Settlement Area Kawasoti Area
36+400 36+700 | Danda Khola Bridge
36+700 43+300 | Forest Area Tamsariya Forest area
43+300 44+200 | Gadar Khola Bridge
44+200 50+000 | Forest Prasauni Community Forest
50+000 50+400 | Arun Khola Bridge
50+400 59+300 | Forest Area Naya Belhani and Dumkibaas
59+300 59+800 | Binai Khola Bridge
59+800 75+000 | Dense Forest area Dumkibaas forest ae\rea
75+000 87+500 | Settlement and Agriculture land Panchanagar, Tilakpur area
87+500 91+000 | Forest area Small patch of forest
91+000 95+000 | Settlement Area Rampur, Sunwal
95+000 98+500 | Forest area Sal Wood Forest
98+500 100+500 | Settlement Area Pipaldada, Sitalnagar
100+500 105+000 | Agricultural Land Khet land (Paddy-wheat/pulses)
105+000 106+000 | Settlement Area Bhedani
106+000 106+300 | Rohini Khola Bridge
106+300 112+300 | Settlement area Agricultural Land Butwal area
112+300 115+000 | Settlement Area Core Bazar area start

Source: Field survey, 2016
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7. Landslides and Slope Stability

94, Slope stability depends on the existing geological structures, lithology of the rock units,
soil type, topography, and hydrological condition (active seepage and spring). The active gully
and rills in the colluvium surface exhibits high mass waste phenomena because these deposits
are very loose with no calcareous materials. The slope with loose colluvium soil is highly
susceptible to sliding due to increased driving force exerted by the pore water.

95. Failures have occurred in the in the colluvial deposits because of the highly active
seepage seen from Dumkibas to Barghat areas specifically along the 20 km stretch of the
project road. Furthermore, there several springs along the project area that are responsible for
land movement. The road project alignment is highly susceptible to landslides.

8. Quarry Sites\
96. Construction materials like stones, sands and boulders are sufficiently available nearby

the project sites since there are several rivers like Narayani, Danda, Arun khola, Tinau, and
Danav river. The succeeding Table enumerates the potential sources of construction materials.

Table 16: Location of Quarry Sites

S.No. Chainage

Type of material

1 Danda Khola(36+000)

Danda Khola Bank,Alluvial deposit comprised of boulder,
cobble, gravel and sand of predominantly gneiss, quartzite and
Schist.

Total Qty.= 112,500m*

i.Boulder

i.Sand and Course Aggregate

iii.Sub-base

iv.Base Course(CSB)

v.Pavement sealing Aggregate

2 | Girwari Khola( ch. 42+000)

Girwari Khola Bank, Alluvial deposit comprised of boulder,
cobble, gravel and sand of predominantly gneiss, quartzite and
Schist.

Total Qty.=205000m*

i.Boulder

ii. Sand and Coarse Aggregate

iii. Sub-base

iv. Base Course (CSB)

v. Pavement Aggregate

3 | Arun Khola(50+000)

gravel and sand of predominantly gneiss, quartzite and Schist.
Total Qty.= 155475m*®

Arun Khola Bank, Alluvial deposit comprised of boulder, cobble,

i. Boulder

ii. Sand and Course Aggregate

iii. Sub-base

iv. Base Course (CSB)

v. Pavement sealing Aggregate

4 | Binaya Khola (57+000)

Binaya Khola Bank, Alluvial deposit comprised of boulder,
cobble, gravel and sand of predominantly gneiss, quartzite and
Schist.

Total Qty.=118500m®

i. Boulder

ii. Sand and Coarse Aggregate

iii. Sub-base

iv. Base Course(CSB)

v. Pavement sealing Aggregate

5 | Elsewhere Quarry (Tinau Khola)

Tinau Khola, Alluvial deposit of boulder,cobble,gravel and sand
qurtzit and Schist with Sandy River gravel,away about 12 km
from project end point Butwal. Total Qty.= 329375m3

i. Boulder

ii. Sand and Coarse Aggregate

iii. Sub-base

iv. Base Course

v. Pavement Aggregate
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9. Hydrology and Drainage

97. Surface Water. Surface water of the project area includes rivers, streams and lakes.
Major rivers in Nawalparasi district are Narayani, Turiya, Jharahi, Vinayi, Arunkhola, and
Dhanewa. There are presence of some of the major lakes and include Nandan, Gaidatal, Thulo
Ghol, Piparpati Nala, Butaha Tal and Sushihawa Tal. Major rivers of Rupandehi districts are
Tinau, Rohini, Daanav, Kothi, Mahav, Baghela, Danda, Ghagara, Koyilijhang. The rivers flow
through 52 VDCs providing access to some forms of irrigation to the farmers while also putting
them at the risk of flooding.

98. Irrigation infrastructure is developed in the district through various projects. Currently,
more than 180 km of irrigation channels provide irrigation facilities to 13406 ha of land in 25
VDCs. List of major rivers and rivulets (Kholas and Kholsies) crossed by the road alignment
enumerated below.

Table 17: Major Rivers and Streams along the Road Alighment

SN | Chainage Name of River SN Chainage Name of River
1 | 477+271 | Jaya Shree Khola 25 548+175 | Khahare Khola 2 (Chisapani)
2 | 478+971 | Kichkini Khola 26 549+266 | Alaulia Khola
3 483+671 | Smriti Bridge 27 554+261 Bhaluhi Khola
4 | 487+593 | Beldiya Khola 28 556+685 | Bhumahi
5 | 489+919 [ Jharahi Khola 29 557+340 | 1-lardiya Khola 3(Badera Khola)
1-1ardiya Khola 2 (Bridge No.
6 | 492+691 | Mukunde Khola 30 558+680
14, Badera 2)
7 | 495+101 | Baulaha Khola 31 558+858 | 1-lardia Khola 1(Kirtipur Bridge,)
8 | 498+091 | Lokaha Khola 32 561+519 | Somnath
9 | 506+001 [ Kawashoti 33 563+847 | Turiya Khola
10 | 507+817 | Murali Khola 34 565+712 | Dry Nala (Badkatta)
11 | 514+749 | Patthar Khola 35 566+375 | Nala (Andheri /Tapahu Khola)
12 | 515+049 | Girwari Bridge 36 567+551 | Nala(Bridge No. 12)
13 | 518+389 | Gadar Khola 37 568+115 | Nala(Samaitola Khola)
14 | 521+713 | Arun Khola 38 568+658 | Dry nala(Sanu Khola)
15 | 522+713 | Sanu Khahare 39 568+864 Kacharar Khola
16 51+500 | Khahare Khola 40 570+457 Nala(khaireni Khola)
17 | 523+216 | Thulo Khahare 41 571+453 | Ghodaha Khola
18 | 530+656 | Binai Khola 42 572+601 | Jaluke Khola
19 | 531+547 | Jyamire Khola 43 574+024 | 5 No. Khola
20 | 543+263 | Khorsani -1 44 575+350 Bhalubai Khola
21 | 543+232 | Khorsani -2 45 576+270 Rohini Khola
22 | 546+094 | T.C.N Khola 46 579+542 | Unknown
23 | 546+384 | Bisaya 47 580+547 | Sukhaura Khola
oa | 5474437 Khahare Khola 1 (Marcha
Khola)

Source: Field survey, 2016

99. Although secondary information on water quality of these rivers and rivulets are not
available, it is assumed that the quality is up to the prescribed standards as there are no major
industries or sources of pollution along the river courses. The important physico-chemical
characteristics of water samples from 12 locations in between Sikrauli to Bhosarghat of western
branch of Narayani River along the Nawalparasi district were determined to establish the status
of river water quality and presented in the succeeding table. From the table it can be seen that
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the water quality is good and well within the national standards for aquatic ecosystems and
irrigation.

Table 18: Water Quality Parameters in the Narayani River (March 2012)

Parameters Unit Average Standard (for protection of Standard (for
Value aguatic ecosystem) irrigation)

Temperature °Cc 24.83

pH 8.05 6.5-8.5 6.51 85

Electrical Conductivity puS/cm | 211.33 1500

Turbidity NTU 60.67 5(10)

Total Suspended Solid | mg/l 193.33 1500 (or less than 10% of the | 1000 (dissolved
background TSS | solids)
concentration)

Dissolved Oxygen mg/l 7.26 80-120% of saturation value
(9.17) at 20°C (7.336-11)

Chloride mg/l 5.33 250

Ammonia mg/l 0.13 <7 15

Nitrate mg/l 1.23 50

Orthophosphate mg/l 0.06

Biochemical ~ Oxygen | mg/l 7.50

Demand (BODs)

Chemical Oxygen | mg/l 21.70

Demand (COD)

Source: Investigation of Population Status and Habitats of Lutrogale perspicillata in Narayani River,
Chitwan National Park, The Rufford Small Grants Foundation, UK

100. Ground Water. The project road lies in the Siwalik and Terai regions. The Siwaliks
region is known to have limited groundwater availability due to fast movement of surface runoff
during rain. However, the Terai region has bountiful ground water resources to supply for
drinking and other domestic purposes. The seasonal range of depth to water table in the Terai
varies from 0 to 10 meter below ground surface. Ground water contamination due to presence
of arsenic and other minerals have caused restriction of ground water use for drinking and
domestic purpose.

10. Geology/Seismology/Lithology

101. Geologically Nepal can be divided into the following five major tectonic zones from south
to north, each zone characterized by their own lithology, tectonics, structures and history. The
geological map presented in the succeeding Figure shows the following zones: Terai, Churia
zone/Siwaliks (Sub Himalaya), Midland and Mahabharat zone (Lesser Himalaya), Higher
Himalayan zone, and Tethys zone.

102. Geologically, Nepal can also be divided into four transverse zones: Eastern, Central,
Western, and Far-western Nepal each of them separated by a major river. These transverse
zones have distinct stratigraphy, structures, and tectonics. While dealing with the detail geology
of Nepal, this study focuses on the Terai and the Sub Himalaya where the project road is
located.

103. The project area is comprised of recent alluvial and colluvial deposits and sedimentary
rocks of the Siwaliks. The road alignment encounters siwaliks from Dumkibas and extends to
Barghat at Terai region of Nawalparasi district. In the south bordering the Gangetic Plain, the
Siwalik rocks form a distinct foothill zone containing conglomerates, soft mudstones, and
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sandstones. Generally, the Main Frontal Thrust (MFT) marks the southern boundary of the
Siwaliks. The northern border of the Siwalik Range is sharply marked by the Main Boundary
Thrust (MBT) separating it from the Lesser Himalayan Zone.

104. About 85% of the Narayanghat-Butwal road section passes through recent deposits
followed by the rocks of Lower Siwaliks (7%) and 7% of the road section lies on Middle Siwaliks
(MS1=4% and MS2 = 3%) and less than 1% of the section runs through the rocks of Upper
Siwaliks (US) .

105. The Siwalik Group is divided into three major units, viz. the Upper, Middle, and the
Lower Siwaliks (Figure 12). The Lower Siwaliks (LS) consist of irregularly alternating beds of
fine-grained, grey-coloured sandstones, variegated mudstones, and pseudo-conglomerates.
Sandstones are moderately indurated, and cemented mostly by calcite. The upper part of this
unit is composed of sandstones and variegated mudstones in roughly equal amounts.
Thickness of individual beds of sandstones and mudstones varies from 1-10 m and 1-2 m,
respectively. The Middle Siwaliks is further subdivided into two subunits - the Lower Member
(MS1) and the Upper Member (MS2). The Lower Member (MS1) is represented by fine- to

medium-grained thick-bedded compact fairly hard, greenish grey to light brownish grey
micaceous sandstones interbedded with greenish grey or brownish yellow to purplish grey
mudstones and shales. At places thin lenses of pseudo-conglomerates are recorded, especially
in the upper horizons. The size of the pebbles varies from 5-20 cm. Plant and animal fossils are
preserved in mudstones as well as in sandstones. The Upper Member (MS2) is composed of

medium- to coarse-grained pebbly sandstones with rare grey to dark grey mudstones and
occasionally silty sandstones and conglomerates. Thickness of individual beds varies from 1-15
m. The Upper Siwaliks (US) are composed predominantly of gravel and conglomerate beds.
Individual conglomerate beds of 2-8 m thick lie in between the medium- to coarse-grained
brownish grey sandstones and occasionally silt-stones. The size of the pebbles varies from
several millimeters to ten centimeters. The rock is loosely packed and consists of pebbles of
guartzite, dolomite, marble, limestone, granite and Lower Siwalik sandstone and shale. The
matrix is calcareous or clayey.
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Figure 12: Geological map of the Narayanghat-Butwal highway area
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Figure 13: Geological map of Nepal
11. Seismicity

106. Nepal is a seismically active country lying between collisions of the Indian and Eurasian
plates and moving continuously resulting in frequent and often devastating earthquakes within
the region. Nepal experienced catastrophic earthquake damages in 1934, 1988 and recently in
2015. The epicentre of the earthquake that occurred in 1988 was in the Udaypur district (project
district) that killed thousands of lives and damaged infrastructure in the Eastern Development
Region. Similarly tremor of earthquake having epicenter at Barpak Gorkha and Sindhupalchok
in 2015 and its aftershock has cause loss of several thousands of peoples and damaged
tremendous value of infrastructures. The GON has issued specific guidelines in constructing
earthquake resistant buildings, however, there are no such guidelines for earthquake resistant
roads and bridges. In lieu, the Indian Code IRC:6 1966 was applied on the assumption that the
project area is under Indian Seismic Zone V, denoting the highest risks zone that suffers
earthquakes of intensity MSK IX or greater and referred to as the Very High Damage Risk Zone.
Most part of the proposed road crosses through the sismic zones of IV that suffers earthquake
intensity MSK IX.
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1

Seismic Zone Modified Mercalli Intensityy Peak ground acceleration (g

Zone =0 MMI=V <3

Zone =1 MMI = VI 3-10
. Zone =2 MMI = VI 10 - 20
e Zone =3 MMI = VI 20 - 35
e Zone =4 MMI = IX = 35

Source: Global Seismic Hazard Assessment Program (GSHAP), http://www.seismo.ethz.ch/GSHAP/
Figure 14: Seismic hazard map of Nepal

B. Ecological Resources
1. Forests

107. The project road traverses several community managed forests in Nandan, Kalikote,
Janajagaran, Pitauji, Laligurans, Durga, Hariyali, New Hariyali, Pitauji, and Mukundasen as
listed in Table 20. A total of 47.5 kms of the proposed road section passes through these
community forests and National Forest. A 24 km section shares the border of the Chitwan
National Park Buffer Zone which has its own community managed forest system or Community
Forest User Groups (CFUGS). Forest types existing along the road is mainly Sal (Shorea
robusta) with smaller portions of moist evergreen forest, dry deciduous forest and Khair - Sisoo
(Acacia catechu-Dalbergia sisoo) Simal-Bhellar (Bombax ceiba-Trewia nudiflora), Satisal
(Dalbergia latifolia), Botdhayero (Anogeissus latifolia), Panchphal (Dillenia indica) and Dabdabe
(Garuga pinnata). Khair-Sissoo (Acacia catechu-Dalbergia sissoo) associations predominate on
recent alluvium deposited during floods and in lowland areas that escape the most serious
flooding, with under storey shrubs Dhaichamla (Callicarpa macrophylla), Bhanti (Clerodendrum
viscosum) and Amala (Phyllanthus emblica), represent a later stage in succession. Three
species namely, Shorea robusta, Bombax ceiba are protected plant species and felling,
transportation and export are subject to strict rules under the Forest Regulations, 1995
(amended in 2001). Further, Acacia catechu falls under the threatened category of [IUCN status.
The vegetation along the road-right-of particularly in Ruphanedi have already been cleared as
part of road maintenance activities. Major tree species found along the road corridor is
presented in Table 19 below. Within the project area are the following community managed
forests.



Table 19: List of Major Tree Species Found Along the Project Road Corridor
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Local name Scientific Name Family
Amala Phyllanthus emblica
Aanp Mangifera indica L. Anacardiaceae
Badahar Artocarpus lakoocha Wall Moraceae
Bakenu Melia azederach L. Meliaceae
Dhaichamla Callicarpa macrophylla Poaceae
Banjh Quercus lanata Sm. Fagaceae
Bar Ficus bengalensis L. Moraceae
Bel Aegle marmelos(L) Rutaceae
Bhalayo Rhus javanica L. Anacardiaceae
Bot Dhayaro Lagerstroemia parviflora Roxb. Lythraceae
Narival Cocos nucifera L. Palmae
Dabdabe Garuga Pinanata Roxb. Burseraceae
Dhaiyaro Woodfordia fruticosa (L) Lythraceae
Gidari Premna integrifolia L. Verbenaceae
Haade Lagerstroemia parviflora Roxb. Lythraceae
Hallunde Lannea coromandelica (Houtt.)Merr Anacardiaceae
Jamun Syzigium cumini Myrtaceae
Karma Adina cordifolia Rubiaceae
Kabro Ficus lacor Moraceae
Kadam Anthocephalus chinensis Rubiaceae
Kumbi Cochlospermum religiosum Cochlospermaceae
Kusum Carthamus tinctorius Compositae
Kyamun Hedychium ellipticum Zingiberaceae
Oghal Abelmoschus pungens Malvaceae
Pipal Ficus religiousa Moraceae
Pithari Trewia nudiflora Euphorbiaceae
Sal Shorea robusta Gaerth Dipterocarpaceae
Saj Terminalia alata Heyne ex. Roth Combretaceae
Simal Bombax ceiba L. Bombacaceae
Sakhuva Shorea robusta Gaerth Dipterocarpaceae
Siris Albizia lebbeck Mimosaceae
Sissau Dalbergia sissoo Leguminosae
Sami Ficus benjamina L. Moraceae
Tatari Dillenia pentagyna Roxb. Dilleniaceae
Sagvan Tectona grandis L.f Verbenaceae
Thakal Argemone maxicana L. Papaveraceae
Tuna Tuni Toona ciliate Meliaceae

Source: Field Study, 2016

Table 20: Community Forest in the Project area

SN Name of the Community Forest VDC

1 Mukundasen Community Forest Gaidakot-10, Nawalparasi
2 Pitauji Community Forest Gaidakot-10, Nawalparasi
3 Nandan Community Forest Gaidakot-9, Nawalparasi

4 Kalikote Community Forest area Prasauni, 6, Nawalparasi

5 Janajagaran Community Forest Prasauni, 6, Nawalparasi




SN Name of the Community Forest VDC

6 Lali Gurans Community Forest Area Madhyabindu -7, Nawalparasi

7 Durga Community Forest Area Madhyabindu -6, Nawalparasi

8 Haruyali Community Forest Area Madhyabindu -5, Nawalparasi

9 New hariyali Community Forest Area Madhyabindu-5, Nawalparasi

10 Bijaya Community Forest Area Madhyabindu -7, Nawalparasi

11 Jana Pratibhan Community Forest Area Madhyabindu -8, Nawalparasi

12 Lwasedhara Community Forest Area Madhyabindu -8, Nawalparasi

13 Ranitar Community Forest Area Madhyabindu -8, Nawalparasi

14 Janaudaya Community Forest area Sunwal-3, Nawalparasi

15 Kharkatti Community Forest Area Sunwal-4, Nawalparasi

16 Janajagaran Community Forest Naya Belhani-7, Nawalparasi

17 Arun Khola Community Forest Naya Belhani-8, Nawalparasi

18 Sayapatri Community Forest area Bardaghat , Nawalparasi

19 Parijat Community Forest area Bardaghat I\(Iumupahty, 4
Nawalparasi

20 Banshakti Community Forest area Bardaghat , Nawalparasi

21 Hariyali Community Forest area Bardaghat Mun|C|paI|ty,9,
Nawalparasi

22 Paheli Bhitta Community Forest Dumkibaas, , Nawalparasi

23 Ghyukhola Community Forest Dumkibaas,5, Nawalparasi

24 Hariyali Community Forest Tilakpur, 1,3,7, Nawalparasi

25 Ridhuwaba Shristi Community Forest Tilakpur, 2,4, Nawalparasi

26 Shivanagar Community Forest , Butwal-9, Rupandehi

27 Sristi Community Forest Devdaha Devdaha,8, Rupandehi

28 Buddnagar Community Forest Devdaha Devdaha,10, Rupandehi

29 Pragati Community Forest Devdaha Devdaha, 9, Rupandehi

Source: Field Survey, 2016

2. Wildlife

108. Significant wildlife are found around the project area and the Buffer Zone of Chitwan
National Park. Some of these species were the Royal Bengal Tiger, Rhinoceros, Spotted deer
and Hog deer and slopes with Sal supports Sambar, Gaur and Barking deer, Monkey, and
Jackal. The forest north of Gaidakot town is contiguous to the forest that joins with Barandabhar
corridor forest from north-east, joins with Narayani river and continues with the forest of Chitwan
district towards Nagarban area in south-east. Both the forests support tiger and one-horned
rhinoceros. The list of mammals that are found in and around the project corridor is presented in
Table 21.

Table 21: Mammals found around the sub-project area
Name Forest
Local English Scientific CITES IUCN Act
Bhagh Tiger Panthera tigris tigris | Appendix 1 | Endangered (EN) | Protected
Gaida On_e horned Rh|r_10cer_os Appendix 1 Vulnerable (VU) | Protected
rhinoceros unicornis

Harin Barking Deer | Muntiacus muntjak - - -
Jungali Wild Boar Sus scrofa - - -
Bandel







