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Executive Summary

Proponent

The proponent of Telkot-Bhattedanda- Kattikevanjnyang Road (7.588 km) is the District Development
Committee (DDC) of Bhaktapur District. The project in district is supported by Rural Reconstruction and
Rehabilitation Sector Development Program, (RRRSDP).The DDC is the implementing agency for road
development under Ministry of Federal Affairs and Local Development/ Department of Local Infrastructure
Development and Agricultural Roads (DoLIDAR).

Project Description

The proposed Telkot-Bhattedanda- Kattikevanjhyang road is located in Bhaktapur District, Central
Development Region, Bagmati Zone. The road is 7.588 km long and width will be 5.25m (3.75m carriage
way and 0.75m shoulder on the either side). The designed RoW of the road is 10m from the center line of
the road. It starts from Telkot and ends at Bhattedanda of Nagarkot VDC (at present this VDC is converted
into Mahamanjushree- Nagarkot municipality), Bhaktapur. The road passes largely through the agricultural
land around the suburb of Kathmandu Valley.

Relevancy of the Proposal

The implementation this proposal will improve the access and bring an improvement of overall economic
and social status of people. It provides cheap, safe and fast transport of goods and services from rural
areas to urban centers. This road after upgrading will be a shortest alternate route to tourist centre
Nagarkot. |EE study for construction and operation of proposed road is also a legal requirement before its
implementation as per the provision of Government of Nepal (GoN), Schedule 1; Rule 3 of Environment
Protection Rules (EPR, 1997, with amendment).The approval of the IEE Report by the Ministry of Federal
Affairs and Local Development (MoFALD) is required before commencing the work. Thus, the IEE study of
the Proposal is mandatory as per this provision

Objectives of the IEE study

The main objective of the IEE study is to identify both positive and negative impacts of proposed project
implemented on physical, chemical, biological, socio-economic and cultural environment of the project area
and propose augmentation measures for beneficial impacts and mitigation measures for adverse impacts.

Methodology

This IEE Report has been prepared following the Rule 7 (1) of Environment Protection Rule, 1997 of the
GoN (Second Amendment 2007), and methodology described in approved ToR of the proposal. Relevant
literatures were reviewed and Zone of Influence of the Project was delineated. IEE Study team made the
field visit in Bhadra, 2071 for field survey, collection of necessary information and focused group
discussion and public consultation with local people and concerned stakeholders. A 15 days Public Notice
was published in Abhiyan, a national daily newspaper on 25st of Asar 2071.

Existing Environmental Condition

The proposed road alignment is located in Hill Physiographic Region, at an altitude of 1490 masl to 1793
masl. Climatic condition of the project area is sub-tropical climate with dry in summar and cold in winter.
The total mean annual precipitation of the area is 1400mm and average temperature is 20-25°C with
varying maximum and minimum annual temperature. The current land use within the RoW is agricultural
land (95.3%) surrounded by settlement area as dominant land use followed by forest (4.7%) with some
scattered barren land.
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The geological formation of the project area comes under Tistung, Markhu Khola and Sarung Khola
formation of Lesser Himalayan. The major rocks found at the sub-project area include Quartzite, Schist,
Marble, Limestone, Sandstone, and Phyllite. The surroundings area consists of forests, settlement area
and cultivable land. The climate of the area is sub-tropical with comparatively good water and air quality.
There are no industrial and business activities in the area contributing in good air and water quality.

Biological

The major vegetation of project area is Uttis (Alnus nepalensis), Chilaune (Schima wallichii,), Laligurans
(Rhododendron arboretum), Katus (Castanopsis indica), Kaphal (Myrica esculenta), Mayal (Pyrus pashia),
Bhalayo (Semecarpus anacardium), Paiyun (Prunus cerasoides), Lapsi (Choerospondias axillaris), Mauwa
(Engelhardia spicata) Paiyun (Prunus cerasoides), Lapsi (Choerospondias axillaris), Mauwa (Engelhardia
spicata) etc. Similary, some common herbs that can be collected from the project affected VDC includes
Titepati (Artemisia indica), Churto (Berberis asiatica), Simali (Vitex negundo) etc.

The mammals found in the area include Leopard (Panthera pardus), Mongoose (Herpestes auropunctatur),
Bat (Rousettus leschenaultia), Wild boar (Sus scrofa), Porcupine (Hystrix brachyuran) etc and birds include
Gauthali (Delichon spp.), Common Myna (Acridotheres tristis), Dhukar (Streptopelia spp.), Jureli
(Pycnonotus spp.) etc.

Social

The total population of the affected VDCs is 4571. Diverse ethnic groups such Tamang, Brahmin, Newar,
and Chettri etc. are inhabited within the project influence area. The literacy rate within the project influence
area is 75.5%. Agriculture is the major source of income followed by animal husbandry, services and labor
work. Agriculture (60.93%) is the main occupation followed by services (19.18%), labor work (10.96%),
business (8.24%) and industrial sector employer (0.69%).

Beneficial Impacts from Project Implementation

The immediate beneficial impacts from project in the construction phase are generation of employment
opportunities for the local population. For the implementation of the project 65593 unskilled md and 41118
skilled md are required. The poor vulnerable and socially excluded peoples of zone of influence will get the
priority in project related job through the contractors. Other advantages during this phase are increased
enterprise development opportunities in the area, opportunities to improve technical skills and knowhow by
participating in construction related works of the project.

Construction of road will provide all weather access. This will also increase the productivity of land due to
easier and cheaper availability agriculture inputs, which will improve income and food security of local
people and promote the establishment of agro-industries based on local products as raw material. This
road after upgrading will be a shortest alternate route to tourist centre Nagarkot. Following the increased
access and transport opportunities, other socio-economic development will follow including education,
health, communication, market and banking. This will, in overall improve the quality of life of people of the
area. The operation of road will also contribute to increase in land values that will be beneficial to local
landholders.

Adverse Impacts of Implementation of the Proposal

During construction phase, Influx of construction crew/day will exert some pressure on existing local social
service eg water supply. The work personnel may be exposed to various health risks such as respiration
and eye disease due to exposure to dust. Typical health hazards will be encountered during slope cutting,
machinery movement, graveled works, side casting, tree felling, slope stabilization etc.

Cutting new hill slopes and removal of vegetation will expose new surface area for erosion. Erosion from
stockpiled material will drain to water resources and cause water pollution, land value degradation, loss of
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agricultural productivity and nuisance. The common problems from inappropriate disposal of spoils are
contamination of water bodies, damage to public structures, and degradation of agricultural land especially
when combined with unmanaged surface water runoff.

The total number of tree to be cleared during the up-gradation of road sub-project is 115. Among these
tree species Uttis (Alnus nepalensis), Chilaune (Schima walichii), Lapsi (Choerospondias axillaris), etc are
dominant trees species that are needed to be cut down during widening of road alignment.

Adverse Impact Mitigation Measures

A number of adverse impacts mitigation measures have been proposed to offset the environmental
impacts, and make the project environmentally friendly. Project will give adequate attention to employ
affected people in the project activities through contractors. Due attention will be given during site clearing,
slope cutting, quarrying, spoil disposal and other construction activities to protect environmental integrity of
the project area.

During operation stage, the instabilities arising along the road will be regularly maintained. Proper
adequate measures will be taken to preserve wildlife and forest resources, and maintain social integrity of
the area.

Environmental Management Plan

Environmental Management Plan (EMP) has been proposed in the report with issues identified, possible
effects and impacts, measures for their mitigation, monitoring method and schedule. In addition, agencies
responsible for executing environmental mitigation measures and monitoring have been identified as a part
of EMP. Different monitoring indicators on physical, biological, socio-economic and cultural environment
have also been identified. The tentative cost for implementation of EMP is estimated at around NRs.8,
25,000/ (for mitigation and NRs. 3,23,000/- for monitoring cost. The cost of Cross drainage, side drains
and slope stabilization measures as civil engineering structure and bio engineering works are included in
separate Bill of quantities.

Conclusion

Most of the identified environmental adverse impacts are locally confined, and limited mainly to the period
of construction. The IEE study shows that the projects will not have severe impacts on physical, biological,
socio-economic and cultural environment of the project area. Most of the identified adverse impacts can be
minimized, compensated, or even set-off. The implementation this proposal is expected to bring a
substantial set of beneficial impacts that include the safe, cheap, reliable and year round transportation
service to the people, employment generation, wage income, increase in local economy and enhancement
of construction skills as well as tourism development.

The proposed project area does not fall under any environmentally sensitive area. It is expected that with
the set of proposed mitigation measures, most of the impacts can be minimized or mitigated. Similarly, the
proposed road construction work do not exceed any of the prescribed thresholds by EPA,1996 and
EPR,1997 (with amendments,) and other relevant Acts and Rules. Based on this IEE study, this project is
recommended for implementation with incorporation of the measures suggested in the EMP.
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Acronyms and Abbreviations

Affected Person

Building Group

Chainage

Community Based Organization

Compensation Determination Committee

Community Forest

Community Forest Users Group

Convention on International Trade in Endangered Species
District Agriculture Development Office

District Development Committee

District Forest Office

Department for International Development for the UK Government
Department of Local Infrastructure Development and Agricultural
Roads

District Road Coordination Committee

District Soil Conservation Office

District Technical Office

Environmental Impact Assessment

Environmental Management Plan

Environmental Management Section

Environment Protection Act

Environment Protection Rules

Focus Group Discussion

Government of Nepal

Hectare

Household
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|EE ; Initial Environmental Examination

Km ; Kilometer

LDO ; Local Development Officer

m ) meter

MoPE : Ministry of Population and Environment
MoFALD ; Ministry of Federal Affairs & Local Development
NGO ; Non-Governmental Organization

NRs : Nepali Rupees

NTFPs ; Non timber forest products

PCU : Project Coordination Unit

SM ; Social Mobilizer

SED ; Socio-economic Development

ToR ; Terms of Reference

VDC ; Village Development Committee

LRCC ; Local Road Construction Committee

Zol : Zone of Influence



IEE Report of Telkot -Bhattedanda- Kattikevanjhyang Road

Table of Contents

CHAPTER 1: INTRODUCTION ..ottt 1
1. Name and Address of the Institution Preparing the Report.............ccooevececeecccccceeee, 1
1.1, NamME Of PrOPOSAL ..ot 1

1.2.  Name and Address of the Proponent.............ccocoviiininissssssee e 1

1.3, The CONSUIANT ... 1
CHAPTER 2:  GENERAL INTRODUCTION OF PROJECT .....ccoiiriieirieiririnieeirieisi s 2
2.1, BACKGIOUNG ...ttt ettt et et b e et b s 2
2.2. RAtIONAIE OF IEE ...ttt 2
2.3. ODJECHVE OF IEE.......o it 2
CHAPTER 3:  PROJECT DESCRIPTION. ...ttt 3
3.1, ProOJECE LOCALION. ......veeieiictcie ettt b 3
3.2. Salient Features of the ProjECE ... 5
CHAPTER4:  DATA REQUIREMENT AND METHODS OF DATA COLLECTION ........ccccovvevvrriircrcinnn, 7
4.1. Influence and Impact Area 0f the ProjECt ..........ccoviiiiiiccec s 8
4.2. Desk study and Literature REVIEW ...........c.ceiiiiiceiiiiccecsee e 8
4.3. Data Requirement, Collection Methods and AnalysiS............cccceverereicececeiieereieeeee s 8
CHAPTER 5:  RELEVANT LEGAL MEASURES ........cooiiiceesiecee et 11
CHAPTER6:  ENVIRONMENTAL BASELINE .......cocooiiiiiceesctecce e 15
6.1. Physical ENVIFONMENT........c.oviiiiiii e 15
6.1.1. Physiography and GEOMOIPhOIOGY .......c.cceueueuiuererereieieeee et 15
6.1.2. Climate and HYdrology ............coviiiiiiiicicccee e 15
6.1.3. GEOIOGY AN SOl......coviiriiicie e 15
6.1.4. Erosion and Land Stability ...........ccooiiririiice s 15
B8.1.5. LANA USE.....eieiiiiiccieii sttt 15
B.1.6. AIr QUAIIY ....vvei ettt 16
B.1.7. Water QUANIY ..o 16
6.1.8. NOISE QUAIY. ... 16

6.2. Biological ENVIFONMENT ..ottt 16
B.2.1. FIOral DIVEISIEY .....c.cecveeiiriiiece et 16
B.2.2. WIIAIITE ...ttt 17
6.2.3. W0o0od Volume ESHMALION ... 17

6.3. Socio-economic and Cultural ENVIFONMENL...........c.cccceiiiriiiiei e 17
6.3.1. Demographic CharacteriStiCS ..o 17
6.3.2. Ethnicity, Religion and CURUIE ..........coveuerrrcceees s 17
6.3.3. Drinking Water Facility and Sanitation ...............ccoeeerniiinnriceeesrseeees s 17

0.3 4. BAUCATION ..ottt ettt et et et e et e e et e et e et e et e e et e e e e et eenee e eeeneeeneeannenaaens 17



IEE Report of Telkot -Bhattedanda- Kattikevanjhyang Road

B.3.0. TOUIISIM ..ttt bbbttt 17
B8.3.6. TraNSPOMALION ......c.ciiititiei ettt ettt sttt b et ee 17
B.3.7. OCCUPALION ......vvveeiereriee ettt e ettt ee sttt et e s esesnnenis 18
CHAPTER 7:  ENVIRONMENTAL IMPACTS ..ot 19
7.1, Beneficial IMPACES .......c.ciiiiiiiis et b e 19
7.1.1. Socio-economic and Cultural EnVIFONMENT ...........ceviiiirrrriee s 19

7.2, AAVEISE IMPACL ...ttt e et n e 21
7.2.1. Physical and Chemical ENVIFONMENL............c.coiiiriiiiiicerreeee e 21
7.2.2. Biological ENVIFONMENL.........oiuiiiiiiiciciriee s 23
7.2.3. Socio-economic and Cultural ENVIFONMENT ...........ceviiirrrrrcee s 24

7.3 IMPACE ANGIYSIS ...ttt ettt b et ee 25
CHAPTER 8:  ALTERNATIVE ANALYSIS ..ottt 28
8.1 ProJECt AIRBINALIVES .......eveiiiiciciei bbb 28
8.2 AREINALIVE ROULE.......eveeceecicicee ettt esesenenas 28
8.3 Alternative design and construction approach .............ccccovceeiiiieienscees e 28

8.4 AREINALIVE RESOUICES .....ouviiiiiririiiieirieisis sttt sttt nenenas 28
8.5 NO ACHON OPHON ...ttt esenenenes 28
CHAPTER 9:  MITIGATION MEASURES.........oo ettt 29
CHAPTER 10:  ENVIRONMENT MANAGEMENT PLAN ......coiiiiiiiceessteee st 31
10.1 Environment Management PIAN ..ot 31
10.1.1 Institutions and their ROIES ..o 31
10.1.2 Reporting and DOCUMENLAION ... 32
10.1.3 Implementation of Mitigation MEASUIES............coiririrrce e 33
10.1.4 Costs of Executing the Environmental Management Plan ..., 33
10.1.5 Specific COSt DELAIIS .......c.cvcvicececeecccccece e 33

10.2 Matters to be monitored while implementing the Proposal ..o 33
10.2.1. BaSeling MONIOIING.......cueviiiieieieirrice et 33
10.2.2. Compliance MONITOTING ......vvieieieiririi e 33
10.2.3. IMPACE MONITOTING ....veviiieteiieee et nnenas 33

10.3. Monitoring Activities and MEthOAS ..o 34

10.4. MONILOMING COSL ...ttt bbb 37
10.5 Summary Cost for Environment Management PIan ... 37
CHAPTER 11: CONCLUSION.......ocviiiiictiietets ettt 38

100 CONCIUSION. ..ttt ettt ettt et et e et e et et e et et e eaeeeeeeeeeeeeeeeeeeeeeeeeeeeeneseeeaneeneseneeeeaeeas 38



IEE Report of Telkot -Bhattedanda- Kattikevanjhyang Road

LIST OF TABLES
Table 3.1: Salient Features of Telkot-Bhattedanda-Kattikevanjhyang Road.............cccoeveeeeecccccccnnn, 5
Table 4.1: Categories of Project Influence and Impact Area............ccovirninnninnrn e 8
Table 4.2: Methodology Adopted for the Collection of Environmental Baseling...........c.cccoveeveencncnnnnns 8
Table 6.1:SUMaCe GEOIOGY .....cviiriiiiiieicieis ettt bea s b nenenis 15
Table 7.1: Impact EValuation MatriX............ccoierrreeieceeeee s 25
Table 10.1: Institutions and their roles in implementing EMP ..o, 31
Table 10.2: Compliance Monitoring for the Proposed Project...........coovvvviviiiivscccsscce e 35
Table 10.3: Environmental Monitoring COSE ..o 37
Table 10.4: COSETOr EMP ...t 37

LIST OF FIGURES
Figure 3.2: Topographical Map of ProjeCt SHE.........ceviriiiiciiecees s 4
Figure 3.3: Google Image of SUD-ProjECt SIHE.........c.cvcveuerceccccccee e 4
Figure 4.1: Basic Approached Adopted During IEE StUAY ..........cooviiiirniieeeees s 7
Figure 6.1: Land use along road alignment ... 16

Figure 10.1: Environment Management Organization ..............ccccceeeeecccceniieee e 32


file:///C:/Users/hp/Desktop/IEE%20Works%20ongoing/telkot%20bhattedanda%20Reviewed%20by%20TR%20Ashad%2015%202073/Telkot%20Last%20Final.docx%23_Toc477322560
file:///C:/Users/hp/Desktop/IEE%20Works%20ongoing/telkot%20bhattedanda%20Reviewed%20by%20TR%20Ashad%2015%202073/Telkot%20Last%20Final.docx%23_Toc477322562

IEE Report of Telkot -Bhattedanda- Kattikevanjhyang Road

CHAPTER1: INTRODUCTION

1. Name and Address of the Institution Preparing the Report

1.1.Name of Proposal

The name of proposal is ‘Initial Environmental Examination (IEE) study of Telkot-Bhattedanda-
Kattikevanjhyang Road (7.588 Km) in Bhaktapur district of Bagmati zone, Central Development Region of
Nepal.

1.2.Name and Address of the Proponent

The Office of the District Development Committee (DDC) is the implementing agencies in its respective
district of the upcoming Rural Reconstruction and Rehabilitation Sector Development Program, Phase-2
(RRRSDP-2), which is the follow-on of RRRSDP-1. Evidently as the proponent of the subprojects, DDC is
responsible for the Initial Environmental Examination (IEE) studies. Hence, the DDC of Bhaktapur is the
proponent being the implementing agency of the Telkot-Bhattedanda-Kattikevanjhyang Road. The detailed
address of the proponent is as follows:

District Development Committee, Bhaktapur
Phone Number: 01-6612241,

Fax: 0097-1-16613215

Email: info@ddcbhaktapur.gov.np

The Rural Reconstruction and Rehabilitation Sector Development Program, is coordinated by Project
Coordination Unit (PCU) of DoLIDAR, the address of which is as follows:

Project Coordination Unit (PCU)

Rural Reconstruction and Rehabilitation Sector Development Program (RRRSDP)
Department of Local Infrastructure Development and Agricultural Roads (DoLIDAR)
Shreemahal, Pulchowk, Lalitpur.

Phone No977-1-5530685;

Email: rrrsdp@dolidar.gov.np

1.3.The Consultant
The consultant for Initial Environmental Examination (IEE) study of this project is Environment and
Resource Management Consultant (ERMC) Pvt. Ltd. The address of consulting firm is as following:

Environment & Resource Management Consultant (ERMC) (P.) Ltd.
New Baneshwor, Kathmandu, Nepal

P. O. Box: 12419, Kathmandu

Tel.: 977-01-4483064, 4465863, Fax: 977-01-4479361

Email: safe@ermc.wlink.com.np, Web: www.ermcnepal.com
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CHAPTER2:  GENERAL INTRODUCTION OF PROJECT

2.1. Background

The economic upliftment of the Nepalese people is largely determined by the expansion and improvement
of rural road networks, which serves as bridge between the developmental needs and livelihood
improvement of rural people. As per the National Population Census of 2012, 83% of the total population
resides in rural areas, with large proportion deprived from basic developmental needs (CBS 2012). Hence,
planning and implementation of rural roads are very crucial for both upliftment of life standard of the rural
people and achievement of developmental goals of the country. Moreover, due to the high fragility of the
country’s geography and diverse bio-physical environment, planning and implementation of infrastructure
development is particularly sensitive as it might hamper the crucial environmental system, upon which
livelihood of the people and existence of overall biological diversity is dependent. Hence, mitigation of
adverse environmental impact, social safeguard and economic development should be incorporated in the
implementation of infrastructure development program.

The Rural Reconstruction and Rehabilitation Sector Development Program, (RRRSDP) phase 2 is a
proposed follow-on program of previous RRRSDP, the donor funded activities of which was successfully
completed in June 2013. Having implemented more than 97% of the total program with many valuable
significance and rewarding achievements, the Government of Nepal is planning to carry over the program
into its another phase.

2.2. Rationale of IEE

In order to assess the environmental issues of the proposed “Telkot-Bhattedanda-Kattikevanjhyang Road”,
IEE report is the fundamental requirement to suggest appropriate site specific and practical mitigation
measures. At present earthen track exists and this has been proposed to upgrade as gravel road with
extensive improvement of horizontal and vertical alignment. An IEE is a legal requirement as per the
provision of Schedule 1, Road sector, related to Rule 3 Environmental Protection Rules (EPR) and
pertaining to article 3 of EPA and its further requires to get approval from the concern ministry.

2.3. Objective of IEE

The primary objectives of the IEE study is to ensure sustainable development by avoiding or minimizing
any significant negative impacts of implementation of project on the existing physical, biological, socio-
economic and cultural environments, and their components. As per the Environmental Protection Act, 1996
and Environmental Protection Rules, 1997, the objectives of IEE study are:

e Prepare baseline on bio-physical, socio-economic and cultural environment of the project area.

o |dentify the major issues that may arise as a result of proposed works and their severity on bio-
physical, socio-economic and cultural environment of the project area.

o Identify easily implementable offsetting measures for the negative environmental and social
issues and suggest remedial plans in case of residual impacts if any identified.

e Recommend practical and site specific environmental mitigation and enhancement measures,

prepare and implement Environmental Monitoring Action Plan for the project.

Inform decision makers about the outcome of implementation of the project.
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CHAPTER 3: PROJECT DESCRIPTION

3.1. Project Location

The proposed upgrading works of the road subproject starts at Telkot area of Nagarkot VDC (at present
this VDC is converted into Mahamanjushree- Nagarkot municipality) and ends at Bhattedanda of Nagarkot
VDC. The proposed road alignment affects Nagarkot VDC. The road is t 7.588km in length. Figure (3.1)

shows the location map of the site.

Figure 3.1: Location map of the Project Site
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Figure 3.1: Topographical Map of Project Site

Figure 3.2: Google Image of Sub-project Site
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3.2. Salient Features of the Project

The salient features of Telkot-Bhattedanda-Kattikevanjhyang Road are presented in table 3.1.

Table 3.1: Salient Features of Telkot-Bhattedanda-Kattikevanjhyang Road

Description

Project Features

Name of the Project

Rural Reconstruction and Rehabilitation Sector Development
Program

Name of the Sub-project

Telkot-Bhattedada-Kattikevanjhyang

Location

Development Region Central Development Region

Zone Bagmati

Project District Bhaktapur

Start Point Telkot, Nagarkot VDC (at present this VDC is converted into
Mahamanjushree- Nagarkot municipality)

End Point Bhattedanda, Nagarkot VDC

Benefitted/ Affected VDCs Nagarkot municipality

Major Settlements Telkot, Bhattedanda,

Geographical Features

Terrain Hill

Elevation Lowest Elevation: 1490 masl
Highest Elevation: 1793 masl

Climate Sub-Tropical to Warm Temperate

Road Type / Design Parameters

Classification of Road District Road
Length of Road 7.588 km
Right of Way 20 m (10 meters on either side from centerline of the road)

Existing Road Width

About3.5m

Design Road Width for District Road

5.25 m (3.75 m carriage way and 0.75 m shoulder on either side).
To this drainage width to be added.

Nature of Road Lane Single lane
Type of Work Upgrading
Shoulder 1.5m(0.75m* 2)
Gradient

Limitation of Maximum Gradient | 300 m

Length above Average Gradient of

%

Ruling 7%

Limiting gradient 10%
Exceptional gradient for up to 100 m | 12%

length

Minimum gradient on hill roads (for | 0.5 % (max 1%)

better drainage)

Total Project Costs

NRs 153,635,993.5

Per kilometer costs

NRs 20,247,231.61

Others

Total Land Requirement for formation
width

3.15 ha (about 2.21 ha cultivation land and 0.94 ha forest area)
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Description Project Features

Additional Land Requirement for | 1.05 ha
formation width

Population Served 4571 (local population only)

Construction Period 3 years

The details of project components are given in Annex 6.

6|Page




IEE Report of Telkot -Bhattedanda- Kattikevanjhyang Road

CHAPTER4:  DATA REQUIREMENT AND METHODS OF DATA COLLECTION

Several tools and methods were adopted for the collection of baseline information on physical, biological,
socio-economic and cultural environment. The data were then sorted and prioritized using standard
technique for the identification, prediction and evaluation of significant impacts that the projects would pose
in the existing environment. This chapter deals with the tools and techniques adopted during the
completion of this IEE study. The basic approaches adopted to obtain the baseline information in this
report are presented in the flowchart below:

Figure 4.1: Basic Approached Adopted During IEE Study
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4.1. Influence and Impact Area of the Project

The project influence area and the impact area were identified during the preparation of ToR. Such areas
were delineated based on the field conditions and nature of project development using the similar past
experiences of the experts involved in the IEE process. Based on the environmental impacts of the project,
the project-affected areas are classified as the following table:

Table 4.1:

Categories of Project Influence and Impact Area

Category A (Directly Impact
Area)i.e. DIA

Construction areas of project activities. Such area includes the ancillary
structure sites camp facilities area, excavation area /quarry sites and
stock piling sites.

Category B (Indirectly Impact
Area)i.e. IIA

Immediate areas of construction with moderate and low impacts Such
area covers area beyond the DIA and within 100meters each side from
the centerline of road including a buffer area of about 100 meters from
the ancillary structure sites.

Category C (Influence Area)
i.e. Project Affected VDC

(PAVDC)

Project VDCs; especially focusing on 1.5 hours walk from the road within
the project VDCs (excluding zone of other influence similar or higher
category roads) through which the road traverse.

4.2. Desk study and Literature Review

Literatures related to physical, biological, socio-economic and cultural environmental resources of the
project area were collected from different sources and reviewed. The key sources of published and
unpublished information were Department of Topographic Survey, Department of Mines and Geology,
Department of Hydrology and Meteorology, Department of Forests, Department of Soil and Watershed
Conservation, Central Bureau Statistics, DDC Bhaktapur, DEO Bhaktapur, DFO Bhaktapur, etc.

4.3. Data Requirement, Collection Methods and Analysis

The methods adopted for the collection of environmental baseline information on physical, biological,
socio-economic, and cultural aspects are as follows:

Table 4.2: Methodology Adopted for the Collection of Environmental Baseline

Data Requirement Methodology

Physical Environment

Physiology, GIS (Arc GIS 9.3) analysis on the topographical maps published from the
Topography, Land use | Department of Survey, Google image.

type and land use
classification,

Hydrology - drainage | GIS (Arc GIS 9.3) analysis on the topographical maps published from the
network and drainage | Department of Survey, Google image.

density

Geology — rock types | Field

Investigation / Direct Observation, Analysis of geological map as

and rock classification | published by Department of Mine and Geology.
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Soil Type and soil | Field observation

condition

Air quality Direct field observation, available secondary information
Water Quality Direct Field observation, available secondary information
Sound / Noise | Field observation, available secondary information
conditions

Weather and Climate
conditions -
Temperature,
precipitation,  climatic
and bio-climatic
classifications

Secondary information from Department of Hydrology and Meteorology (DHM),
other published literatures.

Type, volume and
source of construction
material requirement

Feasibility study / detail design reports

Information on quarry
sites / tipping sites

Direct field observation / Interaction with design engineers, local stakeholders.

Information on muck
disposal sites and their
conditions

Direct field observation / Interaction with design engineers, local stakeholders.

Information on project

Direct field observation / Interaction with design engineers, local stakeholders.

camp sites, storage

sites and their

conditions

Traffic conditions Direct observation, information from the stakeholders
Biological

Environment

Trees and Poles, wood

volume estimation
within  the formation
width.

Field census survey, direct measurement, For wood volume estimation, the
gross tree volume was calculated by the relation; V=1/8 x rd2h (where V is the
gross volume of tree, d=diameter of the tree at breast height, and height =
gross height of tree covering the foliage using formula for the calculation of
volume of a parabolic cone) while, the merchantable timber volume for each
tree were calculated by the relation: v=0.42 x B x H (where v= merchantable
timber  volume, B= basal area, H= merchantable height,
http://www.fao.org/forestry/17109/en/) . The volume of such trees was
presented for each project affected VDC and their ward numbers for the private
trees and on each forest unit (like separate CF, GF) for non-private trees.
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Vegetation Analysis -
Forest classification (by

Field observation to determine the total number of species that occur along the
proposed road alignment.

management type), . _ _ . .

area of forest, | Interaction with local stakeholders was done for the information regarding the
dom|n.ar;t d gnd Secondary data from Range posts/ District Forest Offices was used for all
associaled ~ SPECIES, | 4y ailable relevant baseline information.

ethno-botanical  uses

etc.

Wildlife Study Key informant survey (key persons like Forest Rangers, District Forest Officers,

local knowledgeable having the wildlife status of the project area were asked
about the information of wildlife), secondary information from available
literatures.

Direct Observation

Socio-economic and
Cultural Environment

Demographic and
Economic Information,
Information on social
services and facilities
on three levels: a.
Project  District, b.
Project VDC/ Project
Influence  Area, c.
Project Affected
Families (PAF).

Secondary Information from CBS, District level offices like District Development
Committee (DDC), District Agricultural Office (DAO), District Health Office
(DHO), District Education Office (DEO) and other concerned offices, Village
Development Committee (VDC) office, Health posts / sub health posts, schools,
NGOs and CBOs working in the project area.

Primary information was obtained wherever the authentic secondary information
is not available or not sufficient for the project.

Rapid Rural Appraisal (RRA) was used for social mapping of project area. The
maps include the resources, settlements and services in the project area.

The information on project affected families (PAF) level was primarily obtained
from the field survey using a set of standard questionnaires, direct observation
etc.

The sample size for the household survey for socio-economic information was
determined as per the standard method and was not less than the large sample
size for statistical analysis.

Cultural  sites and
cultural activities,
historical ~ sites,  foot
trails etc.

Key informant survey, Direct observation of cultural and historical sites.
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CHAPTER &:

RELEVANT LEGAL MEASURES

The relevant legal measures and their related clauses/articles are presented in the following table.

SN

Environmental Acts,
Regulations and Guidelines

Description of Requirements

The Constitution of Nepal

Provision of right regarding environment: Every person
shall have the right to live in clean and healthy environment
.Policies relating to protection, promotion and use of
natural resources: to adopt appropriate measures to
abolish or mitigate existing or possible adverse
environmental impacts on the nature, environment or
biological ~ diversity, to pursue the principles of
environmentally sustainable development such as the
principles of polluter pays, of precaution in environmental
protection and of prior informed consent.

Environmental Protection Act,
2053 B.S (1997A.D)

Any development project, before implementation, to pass
through environmental assessment, which may be either
IEE or an EIA depending upon the location, type and size
of the projects

Forest Act, 2049 B.S. (1993
AD.)

Requires decision makers to take account of all forest
values, including environmental services and

Biodiversity, not just the production of timber and other
commodities.

Public Road Act, 2031 BS
(1977 AD)

Article 14 and 15 provisions the temporary acquisition
of land and other property adopting compensatory
measures during the construction, rehabilitation and
maintenance of the public road.  Article 17 highlights
on operation of quarries; borrow pits and other
facilities during road construction.

The Labor Act, 2048 BS
(1992 AD)

Regulates the working environment, deals with

Occupational health and safety.

Solid Waste Management Act,
2068 BS (2012 AD)

This act strongly prohibits the haphazard disposal of solid
waste. It further explains that the solid waste should be
managed at source with consideration of safe
environmental condition.

Local Self-Governance Act,
2056 BS

The Local Self-Governance Act, 2056 empowers the local
bodies for the conservation of soil, forest, and other natural
resources and implementation of environmental
conservation  activites. The Village Development
Committees  (VDCs),  Municipalites and  District
Development Committees (DDCs) are mandated to take
up the responsibilities for the formulation and
implementation of a programme relating to the protection
of the environment and biodiversity, and to give adequate
priority for the protection of the environment during the

11|Page




IEE Report of Telkot -Bhattedanda- Kattikevanjhyang Road

formulation of local level plans and programme.

Land Acquisition Act, 2034

Specifies procedural matters of land acquisition and
compensation.

8
B.S. (1977 AD.)
9 Ancient Monument Act, 2013 | Aims for the protection  and conservation of the
BS (1956 AD) ancient monuments, temples, arts, pilgrimage, etc. of
age older than 100 years.
Obliges the proponent to inform the public on the contents
, , of the proposal in order to ensure the Participation of
10 Environmental Protection stakeholders.
Rule 2054 B.S. (1997 AD.)
Elaborates legal measures for the conservation of forests
11 Forest RU|€S, 2051B.S. (1995 and wildlife
AD.))
The projects that may be planned for lands that are
Convention  on  Biological designated as UN Biosphere Reserves, national parks,
Diversity, 2049 BS (1992 Ag) nature reserves or conservation areas will be affected by
12 Y, this UN Charter. Besides, the convention emphasizes on
the conservation of biodiversity in any other sites.
Convention on International | This convention prohibited the trade of endangered
Trade in Endangered Species species as well as their organs and many more. The
of Wild Fauna and Flora | €ndangered species are classified based on the IUCN red
13 (CITES), 2053 BS, amended data list. The convention also tells that the national and
2059 BS (1973 AD. amended | international movement is also prohibited.
1979 AD)
One of the main objectives of the plan is the development
of Strategic Road Networks (SRN). The implementing
20 Year Road Plan, 2059 - | strategies of the Plan include all weather road connection
14 2079BS (2002-2022AD) to the District Headquarters (DHQ) and provision of road
linkages from the DHQ to the adjacent road network of the
neighboring districts and countries.
It establishes the resettlement and compensation
15 Ereasrﬁglfs?rﬁm Policy principles, organizational arrangements and design criteria

to be applied to meet the needs of the people who may be
affected by the project activities resulting due to land
acquisition, loss of shelter, assets or livelihoods, and/or
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loss of access to economic resources.

16

Safeguard Policy Statement,
ADB, 2009

ADB’s Safeguard Policy Framework consists of three
operational policies on the Environment, Indigenous people
and Involuntary resettlement. It requires that (i) impacts are
identified and assessed early in the project cycle, (i) plans
to avoid, minimize, mitigate or compensate for the potential
adverse impacts are developed and implemented and (iii)
affected people are informed and consulted during project
preparation and implementation.

17

Nepal Rural Road Standard
2055 ( 2nd Revision 2071)

Sets the design standard and geometric parameter for
rural and classification of rural roads.

18

APPROACH for the
Development of Agricultural
and Rural Roads, 1999

Emphasizes labor based technology and environmental
friendly, local resource oriented construction methods to be
incorporated actively in rural infrastructure process.

19

Environment Friendly Local
Governance Framework, 2013

Emphasizes on the local governance system to be
environment friendly towards sustainable development. It
also suggests increasing the local ownership by localizing
its different dimensions for the sustainable management of
environment.

20

National Environmental Impact
Assessment Guidelines, 1993

Provides guidance to project proponent on integrating
environmental mitigation measures, particularly on the
management of quarries, borrow pits, stockpiling of
materials and spoil disposal, operation of the work camps,
earthworks and slope stabilization, location of stone
crushing plants etc.

21

Guideline to Permit Forest
Land for Other purpose 2063
BS (2006 AD)

Guideline for the use of the forest area for development
projects reiterates the use of the forest area only if other
options are not available. The projects requiring the forest
land area have to make alternative studies to minimize the
forest land use areas. Development project national priority
will be allocated such lands on the discretion of the Ministry
of Forest. To compensate the forest area and resource lost
the project proponent should plant 25 trees for every lost
tree of above 30 cm DBH in areas designated by the
district forest office and look after the plantation for 5 years
to ensure their protection and growth of every planted tree.

22

Batabaraniya Nirdesika
(Nepali), 2057

The directive is focused in the practical implementation of
small rural infrastructures through the minimization of
environmental impacts. This directive includes the simple
methods of environmental management in the different
phases of the project cycle. More emphasis is given to
prevention rather than cure. So, the recommendations for
the mitigation measures are

Provided only when it is necessary.
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National Adaptation Program of

The NAPA has been instrumental in mainstreaming
Climate change in development planning. The NAPA has

23 . developed a framework for adaptation programme, and
Action, 2010 has identified key adaptation needs, existing adaptation
practices and options for developed projects including
infrastructures.
Reference Manual for | Suggests stepwise process of addressing environmental
Environmental and  Social | and social issues alongside the technical, financial and
24 :
Aspects of Integrated Road | other issues.
Development, 2003
Environment Examination, | Provides guidelines to prepare an Initial Environment
25 | Resource Book (MoFALD), | Examination (IEE) report by the proponent for the
2070 BS (2013 AD) consideration of environmental issues.
26 | Roadside Bio-engineering, | This reference manual provides a theoretical background
DoR, GoN, 2056 BS (1999AD) | for the use of vegetation in engineering.
27 | Guide to Road Slope Protection | Provides best suited technology for the road slope

Works, 2003 AD

protection.
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CHAPTER6: = ENVIRONMENTAL BASELINE

6.1. Physical Environment

6.1.1. Physiography and Geomorphology

The road alignment starts at Telkot and ends at Bhattedada of Bhaktapur district. The topography along
the road alignment is gentle slope to steep slope, passes through residual soil, colluvial deposits and rocky
terrain of the Lesser Himalaya passes nearly the ridge area. The elevation around the project alignment
ranges from 1490 masl to 1793 masl. The road alignment passes through cultivated land, settlements and
barren land.

6.1.2. Climate and Hydrology

The climate around the project area is largely dominated by annual monsoon system with total annual
rainfall of about 1400 mm. The project area has warm temperate climate with average temperature of 20-
250C. In the summer season the maximum temperature reaches up to 320C and in winter season the
temperature drops to about -20C.

The general hydrology of the project area is characterized by the occurrence many Dry Kholsi. The entire
cross drainages are proposed with proper crossing to make the road open even during the monsoon
seasons. The details of crossing structures are given in Annex 11.

6.1.3. Geology and Soil

This road follows the rocks of the Tistung, Markhu Khola and Sarung Khola Formations of the Lesser
Himalaya. Similarly, road alignment is covered by the residual soil with thick colluvial deposits as well as
rocks of weathered meta sandstone. There are no any geological structures like fault and thrust along the
road alignment. The detail of surface geology of the proposed road alignment is given in below table 6.1.

Table 6.1: Surface Geology

Chainage
S.N. From To Surface Geology Land Use
1 0+000 14159 Limestone, Sandstone Forest
2 1+159 14225 Residual soil Agricultural Land
3 1+225 1+974 Schist, metasandstone Settlement
4 1+974 2+815 Residual Soil Agricultural Land
5 2+815 3+165 Marble, Stretolities Settlement
6 3+165 3+227 Micaceous Quartzite Settlement
7 3+227 3+590 Quartzite, Phyllite Settlement
8 3+590 5+630 Residual Soil Agricultural Land

6.1.4. Erosion and Land Stability

The overall alignment of proposed road subproject runs over relatively stable land surface. None of the
landslide features are observed along the road alignment. Considering the erosion features project area
(Nagarkot) is one of the sites with high erosion rate within the district. Further, sheet and rill erosion mainly
predominate agricultural land in steep slopes, while gully erosion is present over barren slopes.

6.1.5. Land Use
The land use along the project alignment mainly comprises of agricultural land (95.3%) surrounded by
settlement area as dominant land use followed by forest (4.7%) with some scattered barren land. Among
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the cultivation land, rain fed farm land (Bari) with private ownership is the dominant. Land use type along
the RoW is presented in Annex 8A.

Figure 6.1: Land use along road alignment

6.1.6. Air Quality
The ambient air quality, as observed by the visual inspection was found to be generally good throughout
the project area. There are no potential sources of air pollution as the project area lies in rural area.

6.1.7. Water Quality
Several Kholsi were observed along the road section, mostly seasonal in nature. Some of these Kholsi
pass across the road alignment. The water quality of these Kholsi observed through the visual inspection
was found to be fair.

6.1.8. Noise Quality

The sound level as perceived by the experts was generally calm. Any significant sources that contribute to
noise pollution were not observed along the road alignment. However, the frequent movement of vehicles
along the road contributes to noise pollution to some extent.

6.2. Biological Environment

The variation in the flora and fauna around the project area is largely controlled by the physiographic,
altitudinal gradient, soil components, aspect and several other local abiotic factors.

6.2.1. Floral Diversity

Forest of the project area has diverse vegetation. The major vegetation that is dominant in the area
includes Chilaune (Schima wallichi), Uttis (Alnus nepalensis), Katus (Castanopsis indica), Laligurans
(Rhododendron arboretum), Paiyun (Prunus cerasoides), Lapsi (Choerospondias axillaris), Mauwa
(Engelhardia spicata) etc. Similary, some common herbs that can be collected from the project affected
VDC includes Titepati (Artemisia indica), Churto (Berberis asiatica), Simali (Vitex negundo) etc. The details
of the vegetation of project affected area are listed in Annex 8B.
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6.2.2. Wildlife

Mammals that are dominant in the project sites are leopard (Panthera pardus), deer (Muntiacus muntjak),
Wild Boar (Sus scrofa), Porcupine (Hystrix brachyura), Fox (Vulpes bengalensis), Mongoose (Herpestes
auropunctaur) etc. Similarly, bird species that can be frequently observed are Gauthali (Delichon sps.),
Common Myna (Acridotheres tristis), Dhukur (Streptopelia sps), Jureli (Pycnontus sps), etc. The details of
wildlife are given in Annex 8C.

6.2.3. Wood Volume Estimation

The total gross wood volume of the tree species to be removed along the formation width of the proposed
road subproject was 59.06m3. Similarly, the total merchantable wood volume of trees that needs to be
removed along the width of the proposed road subproject was 24.81m3.

6.3. Socio-economic and Cultural Environment

6.3.1. Demographic Characteristics

The total population of the project affected VDC is 4571 living in 973 households with average household
size of 4.70. The sex ratio of project affected VDC is 92.63. The ward level and age-wise distribution of the
population of project influence area is given in Annex 8D (I & II).

6.3.2. Ethnicity, Religion and Culture

Tamang community is the dominant ethnic group in the project influence area followed by Brahmin, Newar,
and Chettri community. The proportion of Tamang, Brahmin, Newar, and Chettri in total population is
96.3%. 24.3%, 8.7%, and 3.6% respectively. Similarly, Buddhism is the main religion followed by the
people of the project area. Likewise, people celebrate different festivals according to their religion. The
major festivals celebrated are Dashain, Tihar, Loshar, Buddha Jayanti etc. The list of religious sites of the
project area is presented in Annex 8F.

6.3.3. Drinking Water Facility and Sanitation

The project impact area has better facility of drinking water. In project affected VDC, 803 households out of
973 uses tap/piped water for drinking purposes followed by Spout water (145 households) and uncovered
well/Kuwa (16 households).

The sanitation facilities in Nagarkot VDC is fairly good. Out of 973 households 424 have flush toilet system
and 263 have ordinary type of toilet. There are 285 households without toilet facility in project affected
VDC.

6.3.4. Education
The education status of project affected VDC (Nagarkot) is very good as 67.3% of the total population is
literate. The detail of education status is enlisted in Annex 8I.

6.3.5. Tourism

Nagarkot is popular spot for the recreational purpose which provides spectacular view of natural scenery.
Being the famous hill station is short distance from city, it attracts lots of tourist. Similarly, during winter
season snowfall attract both local and international tourists.

6.3.6. Transportation

Nagarkot is connected by a 20 km black topped road from Kamalbinayak of Bhaktapur via Nayapati and
Telkot. The 7 km road south-east from Shankharapur municipality up the hill connects the Telkot. This
Shankharapur-Telkot road is also in the phase of up gradation. Similarly, the road from Sankhu to
Nagarkot connects Kattikevanjyang.
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6.3.7. Occupation

Agriculture is the main occupation followed by services, labor work, business and industrial sector
employer. The proportion of people involved in agriculture, services, labor work, business and industrial
sector is 60.93%, 19.18%, 10.96%, 8.24% and 0.69% respectively.
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CHAPTER7: ENVIRONMENTAL IMPACTS

The identification and assessment of impacts has been carried out by considering the proposed proposal
activities in terms of upgrading and operation stage. The impact of the activities will be on physical,
biological, socio-economic and cultural environment. The impacts due to the upgrading of the proposed
road will be both beneficial as well as adverse.

The potential impacts have been predicted in terms of their magnitude of significance (low, moderate and
high), extent (site specific, local and regional) and duration (short term, medium term and long term) as
well as their nature (reversible, irreversible).The possible impacts from the proposal during the upgrading
and operation stages are presented as following.

7.1. Beneficial Impacts

7.1.1. Socio-economic and Cultural Environment
Construction Phase

The proposed road passes through various settlements in the project influence area. The construction
works will attract many people of the nearby areas for different opportunities.

a. Employment and Income

The local people and communities will be benefited from job opportunities and source for income
generation at their door steps to enhance their livelihood conditions. The construction works for upgrading
of road will require a substantial number of skilled and unskilled workforces. The required workforce will be
employed from the local area as far as possible. This will be the direct benefit to the local area people
along the road corridor. Besides, the construction activities will increase the commercial activities in the
nearby area which will directly benefit to the local people. The magnitude, extent and duration of such
impact are envisaged to be medium, local, and short to medium term respectively.

b. Enhancement of technical skills

The underlying policy of the labor intensive approach is to employ local specifically poor (unskilled) labor
force, to the extent possible, for works that can be carried out manually. This strategy not only provides
employment opportunities for the local poor but also supports the transfer of skills and technical know-how
while working in construction work such as masonry, gabion works and roadside plantation. The
magnitude, extent and duration of such impact are envisaged to be medium, local, and long term
respectively.

c. Enterprise Development and Business Promotion

It is envisaged that there will be more people opening their business venture targeted to construction work
force. This shall open up new avenues for the development of the project area, people from the area will
take it as an opportunity to start a new business, different from the traditional business pattern and those
businesses include hardware, agricultural products, agricultural tools and machines etc.

The locals of the project area will have opportunity to sell their agro products (such as milk, eggs, meat,
vegetables, fruits, etc.) on better price to the contractors and the construction workforce. This will promote
the production of local products in larger quantities than earlier. In addition to production of local products,
there are possibilities of opening new tea stalls, restaurants, and consumer good shops to meet the daily
demands of the contractors and construction workforce. The local community could be benefitted from
increased commercial and economic activity. The magnitude, extent and duration of such impact are
envisaged to be medium to high, regional and medium term respectively.
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d. Rent from Land Acquired Temporarily during Construction

During the construction period there is a need to acquire private land temporarily in order to set up
campsite, stockpile the construction materials, etc. Thus, the local people whose land has been acquired
for such purposes will be provided with the rent of their land. This will ultimately enhance their income and
serve positively to upgrade the economic status of their family. However, this positive impact will be of
short term and local in nature and thus insignificant.

Operation and Maintenance Stage

A number of beneficial impacts of the proposal have been anticipated during the operational stages which
are listed below:

a. Improved Access

The people in the project area and their adjoining areas will benefit from the improved access and reduced
travel costs. The travel time for the project area is envisaged to be reduced to almost one third on an
average. Currently, local people around the project have to travel for long time to reach other nearby
commercial centers. The local peoples will get quick, easy, safe and comfortable access to ride any kind of
vehicles that will comfort their livelihood. The magnitude, extent and duration of this beneficial impact are
envisaged to be high, local to regional and long term in nature.

b. Increased Land Value

During the operation phase of the project there is the highest possibility of increasing the value of land
along the road corridor. Increased land values also enhance farmers and local entrepreneurs’ capability for
borrowing loans on collaterals. High value lands are easily acceptable to banks and micro-finance
institutions to provide loans. Thus this will ultimately enhance the modern agricultural practices, rearing of
high yield livestock, cottage industries, etc. This impact will be an indirect, high magnitude, local and long
term in nature.

c. Employment for Local People

The new business, trade and industrial activities development require human resources which is indirect
employment opportunity created by the road operation. Likewise, with better access to market areas,
commercial agricultural system tends to expand around the project impact that will provide more
employment opportunities for laborers. The magnitude of such impact is envisaged to be medium to high,
the extent to be local, and the duration to be long term.

d. Opportunity for Small Scale Industrial and Market Development

Different activities, along with reduced travel cost and reduced travel time associated with the project
operation will enhance the peoples' mobility and activities in and around the project area. This will be
helpful to open up the avenues for starting and promoting the trade, business and industrial development
in and around the project area. The local products based on agriculture and forestry will receive better
access and hence trade on these products is envisaged to be promoted with the successful upgrading of
the project road. Moreover, almost all of the products produced around can be brought to several
commercial areas of Nagarkot and Bhaktpur. The magnitude of such impact is envisaged to be medium to
high, the extent to be regional, and the duration to be long term.

e. Gender and Social Empowerment

Road transportation will strengthen women in particular by providing better access to schools, health
centers, administrative bodies, market, and other institutions. Furthermore, the sub-project aims to develop
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and implement Gender Equality and Social Inclusion (GESI) Plan that is aimed at mainstreaming the
marginalized people, especially women, Dalits and other low income people. The impacts will be both
direct as well indirect in nature, medium in magnitude, local to regional in extent and long-term in duration.

f. Tourism Development

The road connects Telkot to Kattikevanjyang via Bhattedanda of Nagarkot municipality, which is one of the
famous hill station sites. The upgrading of road will help to promote an alternative route to reach hill
station. The improvement of the road will help to divert the inflow of tourists from old road route to this
newly upgraded road. This will indirectly increase the economic level of the local people and supports for
better livelihood. The impacts are of indirect, high significance, local and long-term in nature.

7.2. Adverse Impact

7.2.1. Physical and Chemical Environment
Construction Phase

A simple matrix was developed to identify the major project activities that are responsible for the adverse
impacts in the physical and chemical environment of the project area. The matrix is presented in Annex
9A. The resulting impacts of the project activities, both direct and indirect are presented in the following
sections.

a. Land Use Change

The development and expansion of transportation facilitates will bring change among various land use
practices along a road alignment and corridor. About 0.02 ha of forested area and 1.03 ha of cropland will
be permanently converted into the formation width of the proposed road. Similarly 5 ha of other land,
primarily bushes and bare land, mostly within RoW will be temporarily used for the project sub-components
like camp sites, quarry sites, material stockpiling sites and spoil disposal sites. The envisaged impact is
direct nature, medium term in duration, local in extent and low in magnitude.

b. Air Pollution

The project activities like excavation, material transport, operation of petroleum powered machines etc. will
contribute to some extent to the air pollution in the local area during the construction of the proposed road.
The air pollution will be mostly dust, however there will be vehicular emission consisting of by-products of
combustion like NOx, CO, CO2, and even hydrocarbons (generally VOCs). The envisaged impact is direct
nature, medium term in duration, site specific in extent and low in magnitude.

c. Water Pollution

Natural drainage may get blocked due to construction of road. The water quality in the project impact area
appears to be fairly clean and not polluted. During construction these water bodies may be polluted by
spoil and construction wastes. The envisaged impact is direct nature, short term in duration, local in extent
and low in magnitude.

d. Noise and Vibration

The project construction activities and mobility of people at construction sites and camps is the main
source of noise. The combination of labor and equipment based construction though greatly reduces the
noise level in the construction sites, during the construction period background noise level in and around
the site is expected to increase to about 50-60dBA. The envisaged impacts are direct, low, short term and
local.
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e. Solid Waste

The construction crew involved in project will produce solid waste mostly in the form of packaging materials
for foods, clothing, other consumables (like cigarettes, tobacco, water bottles, chewing gums, alcohols and
beverages etc.) and also as kitchen by-product. However, only few numbers workers are required for the
road construction; the amount of waste produce will not be significant. The envisaged impacts are indirect,
low, short term and site specific.

f. Loss of Top Soil

The construction works like widening and will result into loss of about 600 m? of top soil. That consists of
about 134.5 m3 from forest land and 465.5 m3 from cultivated land. The resulting impact will be direct, low
in magnitude, medium term and site specific.

g. Impact on Natural Drainage Erosion and Sedimentation

The excavated earth material during widening of the proposed alignment would be the potential source of
sediments, as runoff during first year of construction; the monsoon runoff transports them to the nearby
water bodies or agricultural land. However, the project will manage spoil at safe spoil disposal site so this
impact could be minimized. The resulting impact will be direct, medium in magnitude, medium term and
local.

h. Slope Instability

Several slope instabilities are observed along the proposed road alignment. All of them are of small scale
and are not of major concern. Widening the formation width on such slopes increases the risk of large
scale landslide and slope failures. However, the engineering structures and bioengineering works along
the alignment will ensure the stability of land. This is an impact of low magnitude, site specific in scale and
medium term in duration.

i. Accelerated Runoff and change in drainage/hydrological system

Gravelling of the road and Pakki side drains along the road will decrease the infiltration capacity of land
that ultimately results in change in runoff pattern of the area. Due to this downstream areas are likely to get
impact, due to accelerated runoff (flooding) during rainy season. The construction of side drains reduces
the impact significantly. This is an impact will be direct, low magnitude, site specific and medium term in
duration

Operation Phase

a. Air Pollution

In the operation phase of the proposed road alignment vehicles of several categories come into operation.
Those vehicles will be responsible for the emission of different kinds of air pollutants, mainly of comprised
of carbon dioxide, carbon monoxide, shoot particles, etc. This is an impact of low magnitude, local in scale
and medium term in duration.

b. Water Pollution

The proposed road alignment passes through many Kholsi. Washing vehicles in Kholsi or other fresh water
bodies could contribute to water pollution to some extent. This is an impact of low magnitude, site specific
in scale and medium term in duration.

c. Solid Waste Generation
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Upon the operation of the proposed road subproject, local people from the surrounding area will get
attracted to settle along the RoW. Hence, due to rapid rise in the human pressure along the road
alignment, there will be the generation of solid waste. This is an impact of low magnitude, site specific and
medium term in duration.

d. Change in local surface/subsurface drainage system/hydrology

Construction of artificial drainage along the side of road will ultimately result in change in the drainage
pattern of the area. Due to this downstream areas are likely to get impact, due to either flooding during
rainy season or due to shortage of irrigation water during farming period. This is an impact of low
magnitude, site specific and medium term in duration.

7.2.2. Biological Environment
Construction Phase

a. Vegetation clearing and tree cutting

The total number of tree species to be cleared during the up-gradation of road sub-project is 115. Among
these tree species uttis (Alnus nepalensis), chilaune (Schima walichii), lapsi (Choerospondias axillaris),
etc are dominant. The details of trees that needed to be cleared during road widening are given in Annex
B. The anticipated impact is direct, local, long term and medium magnitude.

b. Disturbance and Hunting of Wildlife

Though the project area do not passes through the significant biodiversity area and protected areas, it is
still rich in biodiversity. During construction, more vehicles will enter the area. Operation of these vehicles
can disturb animals. Labors camp, stockpiling of materials, quarrying of materials and other constructional
trafficking will effect on wildlife habitat. The anticipated impacts will be of low significance, locally confined
and short term.

c. Habit loss and Habitat Fragmentation

The proposed road alignment passes through forested areas, where it divides forest into two fragments.
Although that forest doesn’t fall within any protected areas, there could be the disturbance to the locally
available wildlife to some extent. This impact will be indirect, low significance, local and short term.

d. Pressure on Forest Resources

The construction crew will heavily rely on forest resources to obtain fuel wood. The diversity and density of
the forest resources will be directly affected by such activities. This impact will be direct, medium
significance, site specific and short term.

Operation and Maintenance Stage

a. Pressure on biodiversity, vegetation and forest resources

During the operation stage of the proposed road alignment will hamper the movement of wildlife, as
construction of the proposed road result in the fragmentation of existing forest resources. Furthermore, the
betterment of road facilities will ultimately enhance the illegal activities associated with forest destruction.
The overall impact will be direct, low in magnitude, site specific in extent and medium term in duration.

b. Disturbance/loss of wildlife

Due to the rapid flow of vehicles during the operation stage of the proposed road alignment, there would be
disturbance in the movement of wildlife. Because of either shrink in the size of habitat or rapid human
intervention associated with the frequent vehicular movement, there would be the rapid reduction in the
size of wildlife. This impact will be direct, low magnitude, local and short term in nature
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c. Wildlife hunting and poaching

Improved access and passage of road across the forested area enhances the risk of wildlife hunting and
poaching. Further, since the road alignment crosses forest at several chainages there is high risk of wildlife
hunting and poaching. The impact is indirect, low magnitude, site specific and medium term in duration.

d. Habitat degradation and habitat loss

Construction of proposed road alignment is responsible of the fragmentation of forest resources to some
extent and same impact persist till the operation stage. Moreover, rapid human intervention around the
natural habitat within the project areas is likely to bring habitat loss to some of the species. This impact is
direct, low magnitude, local and short term in nature.

7.2.3. Socio-economic and Cultural Environment
Construction Phase

a. Loss of Land and Property

The proposed subproject needs to acquire land, both private and public for its upgrading. The land use
along the project road alignment is dominated by settlement with agricultural land. In the hilly region of
Nepal no clear demarcation on settlement and cultivation land could be made, and the settlements remain
surrounded by the agricultural land. Thus, it is more likely that the project needs to acquire agricultural land
which will ultimately hamper the local agricultural production. However, since the track of the road
alignment was already opened and objective of the current project is to widen and upgrade the alignment,
significant impact on private land and properties is not anticipated. Moreover, the details of the impact on
private land and properties will be incorporated in separate resettiement plan. The magnitude of such
impact is envisaged to be low, the extent be site specific and duration to be medium term.

b. Occupational Health and Safety of Workers

During construction phase, the work personnel may be exposed to various health risks and hazards.
Typical health hazards will be encountered during rock cutting, slope cutting, machinery and vehicle
movement, graveling works, side casting, tree felling, slope stabilization etc. Other potential impacts to
health are respiration and eye disease due to exposure to dust and emissions due to graveled work.
Impact is direct, medium significance, site specific and short term in nature.

c. Social Conflicts

The influx of labors from outside will creates a dispute with in a constructional crew and among local
communities. The disputes will be seen for places, resources, relationship, behaviors, and attitude. There
will also be conflict while hiring local people in the Project. This may delay the project duration. These
impacts will be direct, low significance, local, and short-term in nature.

d. Obstruction to Social Services and Facilities
At present the use of proposed road alignment is not so significant. Similarly, there are very few public
facilities along the alignment, except some schools. Furthermore, the sources of water bodies, pipelines,

etc. are also not available along the alignment, thus the impact will be insignificant. This impact will be
direct, low significance, local, and short-term in nature.

e. Impact on cultural, religious and historical sites

No cultural, religious and historical sites fall within the RoW of the proposed road, and hence there will be
insignificant impact. This impact will be indirect, lohhyhnn w significance, local and short term in nature.
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f. Accidental Risk

The construction work of the proposed road subproject involves extensive mechanical activities. These
activities involve use of mechanized equipment etc. Thus, working under such circumstances ultimately
increases the risk of accidents. This impact will be direct, low, local and short-term in nature.

Operation and Maintenance Stage

a. Pressure on Social Services and Facilities

During the operation stage of the proposed road, large number of people gets attracted to settle along the
RoW of the road. This occurs mainly because of betterment in access to the local people. Hence rise in
population along the RoW of the proposed road alignment will ultimately enhances the pressure on social
services and facilities like school, heath centers, commercial centers, etc. As a result of this all the people
could not receive the advantages what they have been getting for years. This impact will be indirect, low
significance, local and short term in nature.

b. Road Safety/Traffic Accidents

Since the road passes through the hilly topography, there always remains the risk of accidents and the
question on road safety rises. The chances of accidents particularly rise near the sharp turnings, and steep
sloppy areas. This impact will be indirect, low significance, site specific and medium term in duration

c. Cultural Invasion

Inflow of people from around the surrounding area along the RoW of the proposed road alignment during
the operation stage will bring drastic differentiation on the local culture. Large number of local people would
change their culture and this cultural transformation is likely to bring conflict in the community. This impact
is indirect, low significance, local and short term in duration.

7.3 Impact Analysis
Numerical Scale mentioned in National EIA Guidelines (1993) is used to analyze the impact of the

proposed subproject. The numerical scale is presented in table below.

Table 7.1: Impact Evaluation Matrix

Magnitude Extend Duration

High (H) 60 Regional (R) 60 Long term(LT) 20

Medium 20 Local (L) 20 Medium Term (MT) 10

(M)

Low (L) 10 Site Specific | 10 Short Term (ST) 5
(SS)

The combine score below 40 shall be termed as insignificant impact (IS); scores ranging between 40 and
79 shall be termed as significant impact (S), scores ranging between 80 and 99 shall be termed as very
significant (VS) and the scores above 100 shall be termed as highly significant impact (HS).

Beneficial Impacts

Aspect | Impact | Nature | Magnitude | Extent [ Duration | Rating
o © Construction Stage

'S & -2 | Employment opportunity

S SE -

&S of local peoples Direct M 20 L 20 ST 05 S45
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Skill Enhancement Indirect | M 20 L 20 LT 20 S 60
Enterprise Development
and Business Promotion | Direct M 20 R 60 MT 10 HS 90

Rent from land acquired
temporarily during | Direct L10 L20 ST05 IS 35
construction

Operation Stage

Improved Access

Direct H 60 L 20 LT 20 HS 100
- Increase land value Indirect | H 60 L 20 LT 20 HS 100
o
S Opportunity for small
] scale industrial and | Indirect H 60 R 60 LT 20 HS140
2 market development
3 Employment for Local .
Indirect H 20 L 20 LT 20 S60
Se”der and  Social | | wect | M20 R 60 LT 20 HS 100
mpowerment
Tourism Development | |ndirect | H 60 L 20 LT 20 HS 100
Adverse Impacts
Aspect | Impact Nature | Magnitude | Extent Duration Rating
Construction stage
Loss of land and property Direct | L10 SS 10 MT 10 IS 30
Occupational health and safety of | Direct | M 20 SS10 STS IS 35
workers
Social Conflicts Direct | L10 L 20 ST5 IS 35
Obstruction of social services and | Direct | L 10 L 20 ST5 IS 35
facilities
Impact on cultural, religious and | Indirect | L 10 L 20 ST5 IS 35
- historical sites
c
§ Accidental Risk Direct | L10 L 20 ST5 IS 35
o
E Operational stage
Ll
K] Pressure on social services and | Indirect | L 10 L 20 ST5 IS 35
5 facilities
S
u".j Road Safety/Traffic Accidents Indirect | L 10 SS10 MT 10 1S 30
K=
;6; Cultural Invasion Indirect | L 10 L 20 ST5 IS 35
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Construction stage

Change in land use Direct | L10 L 20 MT 10 S 40
Air pollution Direct | L 10 SS10 MT 10 IS 30
Water Pollution Direct | L10 L 20 ST5 IS 35
Solid waste Indirect | L 10 SS 10 ST5 IS 25
Loss of top soil Direct | L 10 SS10 MT 10 IS 30
Impact on Natural Drainage | Direct | M20 L 20 MT 10 S50
Erosion and Sedimentation
Slope Instability Direct | L 10 SS10 MT 10 IS 30
< Accelerated Runoff and Change | Direct | L 10 SS10 MT 10 1S 30
% in drainage/hydrological system
E Operational stage
-
3 Air pollution Direct | L10 L 20 MT 10 S 40
£
g Water pollution Indirect | L 10 SS10 MT 10 IS 40
E Solid waste generation Indirect | L 10 SS10 MT 10 1S 30
®
= Change in local | Direct | L 10 SS10 | MT10 IS 30
a=>_‘ surface/subsurface hydrology
Construction stage
Vegetation clearing and cutting Direct | M 20 L 20 LT 20 S 60
Disturbance and hunting of | Direct | L 10 L 20 STS IS 35
wildlife
Habitat fragmentation Indirect | L 10 L 20 STS IS 35
Pressure on forest resources Direct | M20 SS 10 ST5 IS 35
Operation stage
é Pressure on biodiversity and | Direct | L 10 SS10 MT 10 IS 30
S forest resources
E Disturbance/loss of wildlife Direct | L 10 L 20 STS IS 35
g Wildlife hunting and poaching Indirect | L 10 SS 10 MT 10 IS 30
[e)
S Indirect
i)
Habitat degradation and loss Direct | L 10 L 20 STS IS 35
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CHAPTER 8:  ALTERNATIVE ANALYSIS

8.1 Project Alternatives

The proposed road is to be upgraded to enhance the access of local people and has minimum adverse
impacts on the environment. Therefore, the proposed road, which would provide improved access to
market centers through safe mode of transportation goods and services produced within the area, would
be the best option to serve the purposes of transportation requirement, and environmental conservation.

8.2 Alternative Route

As there is already a motorable track existing from starting point to the end point, the proposed works will
incur the least environmental damage as compared to other alternatives that include opening of new
tracks. Hence, the proposed alignment is preferred over other ones for providing the desired services while
having a minimal environmental consequence.

8.3 Alternative design and construction approach

The proposed design and construction approach is appropriate as it considers combination of works
possible through manual labor (bio-engineering, retaining structures, side drains and cross drainage
structures), and equipment-based approaches for works that require mechanized applications for
earthwork and gravelling works.

8.4 Alternative Resources

The materials required to upgrade a propose road will mainly include boulders for gabions and stone for
masonry wall, gabion wires, aggregates of different sizes for sub-base materials. Other local resources will
be sand retrieved from local river beds and banks. Moreover, Reinforcement bars and cement will also be
used in upgrading activities. The proposed upgrading will emphasize on the use of local materials as far as
possible. There are no cost-effective alternatives to the selected materials.

8.5 No Action Option

The no action option alternative prevents the implementation of the proposal and it deprives the beneficial
impacts to the local peoples. In absence of this proposal, the travel time from Kattikevanjyang to district
headquarters and to other places takes longer time and transportation of materials is much difficult. So, do-
nothing situation limit the access of local people, make community remote and isolated from a main stream
of the country. This will deprive the project areas from the benefits of modern transportation facilities.
Hence, no action option is irrelevant.
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CHAPTER 9:

MITIGATION MEASURES

This chapter presents the measures and actions proposed for augmenting the identified beneficial aspects
of the road development project, as well as proposing a set of mitigation and precautionary measures to
minimize or set off the potential adverse impacts.

Impact

Enhancement/Mitigation Measure

Enhancement/
Responsibility

Cost (Remarks
if any)

Construction Stage
Employment Involve local people to the extent possible to | Project No  additional
opportunities  to | implement works that can be carried out manually cost
local people through labor-based approach
Enterprise Project activities will facilitate to start new business | Project  Office; | No  additional
development and | and enterprises Organize training | cost
Business programs.
Promotion
Skill e Organize skill enhancement training targeting the | @  Project e 50,000(for
Enhancement local youths Office; the people
e Skill Enhancement of Project Workers Organize of  direct
training influence
programs. area)
e Project, e No
Abide additional
Contractor in Cost
Agreement
Rent from land | Promote land owners with win-win understanding | Project, Project
acquired during rental negotiation, the project will consider some | Contractor, local | contractor  will
temporarily during | high rate than existing rate for rental charge people bear the cost
construction which  will be
fixed on mutual
understanding
Operation Stage
Improved access | Fixing the minimum transportation cost with the | DDC, Transport | No  additional
agreement  between DAO, DDC, transport | entrepreneurs cost
entrepreneurs and local people and local people
Increased  land | Identify the projects DIZ, 1IZ and ZOI so that local | Project, local | No  additional
value peoples will get benefit from the land values and | people cost
important
Opportunity ~ for | Creating the suitable environment to promote business | DDC/municipality, | No  additional
small scale | and industries based on local resources local people cost
industrial and
market
development
Employment  for | Prioritizing local people in employment opportunities at | DDC, local | No  additional
Local industries, services at local level business cost
entrepreneur,
local people
Gender and | Project will serve to mainstream women, Dalit, and | Project, No additional
social other marginalized people by providing them | Contractor, local | cost
empowerment opportunities to get involved in the project related | people

activities and facilitating them to initiate several
economy generating activities
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Impact Enhancement/Mitigation Measure Enhancement/ Cost (Remarks
Responsibility if any)
Tourism Project will create opportunities to locals in the field of | DDC,Nepal No  additional
Development tourism and income generation activities. tourism  board | cost
local  business
entrepreneur,
local people
Following are the adverse impact mitigation measures:
Impact Mitigation Measure Mitigation Cost
Mechanism/ (Remarks if
Responsibility any)

Physical and Chemical Environment

Construction Stage

Land use change Improving  agricultural ~ extension  services, | Project, Contractor Included in
applying additional protective measures that the the  project
remaining land will not be lost due to erosion. The detail cost
sites will be stabilized with bio-engineering
technologies

Impact on Natural | Bioengineering work  and civil engineering | Project, Contractor Included in

Drainage, Erosion and | structures will be deployed to protect slope from the  project

Sedimentation erosion. detail cost

Change in hydrological | Project will construct crossing structures at | Project, Contractor Include in

system different location across theKholis. Besides side project detail
drains will be constructed along the edge of the design
road (Annex 11).

Slope instability Al masonry walls, gabion walls and | Contractor Included in
bioengineering will be done for to reduce slope the project
instability. The location of such structures is detail cost
presented in Annex 10.

Biological Environment

Construction Stage

Vegetation clearing Compensatory plantation will be done for trees in | Project NRs.
the ratio of 1:25 5,75,000
Maintenance cost (@200/tree

Sps)
NRs.
2,00,000 for
maintenance
cost
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CHAPTER 10:

ENVIRONMENT MANAGEMENT PLAN

10.1 Environment Management Plan

The Environment Management Plan (EMP) is a management tool and the issues are accordingly
addressed with regard to the sequence of operations, i.e. those activities that apply to pre-construction,
construction and operation. Hence, it identifies key issues likely to arise from project implementation, and
proposes mitigation measures, including monitoring schedule and responsibility. Taking into account these
considerations, the EMP guides the project management in such a way that environment protection
measures are adequately implemented.

10.1.1 Institutions and their Roles
Different institutions involved in IEE and EMP implementation and their roles are given in table below:

Table 10.1: Institutions and their roles in implementing EMP

Institution

Role

Responsibility in The
Project

Remarks

Ministry ~ of  Federal
Affairs  and  Local
Development

Executive agency and
concerned |EE approval
authority as per
EPA/EPR.

To review and approve TOR
for IEE and IEE report,
Conduct environmental
monitoring from central level.

Executing agency

Department of Local

Responsible to execute
infrastructure  projects

Overall  coordination and
supervision of the RRRSDP-

Executing Agency

llgér\?;toruﬂzﬁ and under MoFALD. | 2 in central level.
clop Provides backup support | It also supports DDCs
Agricultural Roads DD . mnical | throuah DT ol
(DOLIDAR) to Cs in technical | t rough O§ ltc.) implement
matters through DTO. the project activities.
RRRSDP- Project | Project specific unit. Technical Unit to support and

Coordination Unit

coordinate all activities for
implementation of RRRSDP.
Review, comment, and
forward IEE ToR and Report
for review and approval to
MoFALD through DDCs.

Project unit at
national level

District Development
Committee (DDC) /
District Technical Office
(DTO)

DDC/DTO is  Project
Implementing Agency.

Prepare IEE ToR and submit
for approval to MoFALD
Conduct IEE Study, Public
Consultation, and prepare
|EE Report

Receive comments  from
PCU/ /MoFALD and modify
accordingly. Get final
approval from MoFALD.
Conduct environmental
safeguard monitoring
Reporting

unit

Implementation

Contractor

Subproject road
construction

Responsible  for  overall
activities related to the

Construction
Agency

31|Page




IEE Report of Telkot -Bhattedanda- Kattikevanjhyang Road

Responsibility in The Remarks

Institution Role .
Project

construction of road

Support DTO, LRCC and | Environment and  Social [Consultant
Contractor for ensuring | Safety Monitoring  during
Environment and Social | environment and social | construction phase

Safeguards Unit safeguards
Local Road Coordination | Corridor level | Coordinate infrastructure |Local group
Committee (LRCC) Coordination committee | issues among beneficiaries

and institutions at corridor

level.

(Ministry of Federal Affairs and Local

Development) MoFALD
\ 4
DoLIDAR
A\ 4
A 4 A 4
District Development Committee (DDC) RRRSDP I/ Project Co-ordination
Unit (PCU)
VL A\ 4
Y
District Technical Office
A 4
A 4 A 4 \ 4
Environment Contractor Local Road Coordination
Safeguard Units Committee (LRCC) /Local
(ESU) Road Users Committee
(LRUC)

Figure 10.1: Environment Management Organization

10.1.2 Reporting and Documentation
As part of EMP, reports are needed to be produced at regular time intervals by the EMP compliance
monitoring team (Supervision Consultant). The trimester EMP compliance reports will be prepared and
submitted by the consultant to the client.

The agreement/contract document will categorically include provision of environmental protection, health
and safety, waste management and other environmental mitigation measures identified during the |IEE
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Study. It will spell out clearly that measures that will be taken in case on non-compliance. This will make
them comply with the provisions. Supervision team of proponent will regularly monitor the construction
activities and RRRSDP will conduct Environmental Audit of the sub-project.

This EMP also makes the provision of for a set of monitoring activities that are designed to ensure the
effectiveness of the proposed management. The monitoring activities will also help to improve/maintain an
environmentally and socially sound and acceptable level once the project has been constructed and
becomes fully operational.

10.1.3 Implementation of Mitigation Measures

The mitigation measures are integrated into project design and the agreements/contract documents. Using
this approach, the mitigation measures will automatically become part of the project construction and
operation phase. By including mitigation measures in the contract or in specific items in the Bill of
Quantities (BoQ), monitoring and supervision of mitigation implementation could be covered under the
normal engineering supervision provision of the contract.

10.1.4 Costs of Executing the Environmental Management Plan

The cost estimate for the suggested mitigation measures such as slope stabilization, awareness, spoil
management, bioengineering measures and tree plantation, etc. shall be incorporated. Most of the
mitigation measures suggested will be a part of road design and construction without additional cost. Most
of the proposed mitigation measures are integrated in the project design so that these measures may
automatically form part of the construction and operational phases of the project.

10.1.5 Specific Cost Details
Cost for Mitigation Measures

The cost includes cost of slope stabilization, awareness, spoil management, bioengineering measures and
tree plantation, etc. under the mitigation measures of the project.

10.2 Matters to be monitored while implementing the Proposal

Environmental monitoring involves the systematic collection of data to determine the actual environment
effects of the project, compliance of the project with regulatory standards, and the degree of
implementation and effectiveness of the environmental protection.

10.2.1. Baseline Monitoring

Baseline report details the information on the pre-project conditions of physical, biological, socio-economic
and cultural resources. Since the proposed sub-project implementation period is immediately after the
approval of IEE, there will have no any significant changes in the baseline condition. Hence the baseline
monitoring will not be carried out; rather the information in the IEE report and baseline report will be treated
as baseline data of the project.

10.2.2. Compliance Monitoring
This monitoring is carried out to know the implementation status of environmental requirements as
documented in EA report.

10.2.3. Impact Monitoring

This monitoring detects environmental changes and estimates inherent variation within the environment,
establishes long term trends in the natural system, and derives conclusions by making comparison against
a standard or target. The impact monitoring will be carried out once after two years of project completion.
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Table 10.2: Selected Monitoring Indicators

Monitoring Sector

Parameters selected

Soils,  Landslides,
Cut slope failures

Number, location and extent of slope failures.

Cause analysis for such failure: natural/man-made
Area (ha) of land, forest and properties affected

Nos and extent of gully erosions and graveled failures

Bio- . . . . .
. Nos and plant species selected for bio-engineering, disaggregated by
engineering/Slope protective function,
protection Effectiveness of slope protection works
, Nos and extent of water related problems at operative and construction
Water Pollution,

Water resources and
their use: Drinking
water

sites

Water pollution incidents due to unsafe disposal of waste and spoil
analyzing effects on adjoining agricultural land

Use of field kit for drinking water quality, determining pH, particulates,
turbidity, etc.

Socio-economic
development in road
alignment and Zol

Number of employment opportunities created

Number of workers received training on enhancement of technical skill
Change in transportation cost and time

Number and type of enterprises, cottage industries established

Change in status of basic services and utilities in the Zol for e.g.
education institutions, access to health infrastructures, water supply,
energy status, trade and commerce ventures, shift in livelihood
strategies among the populace from the Zol

Condition of affected infrastructures

Occupational health and safety measures provided to workers

Increase in number of people receiving social service facilities (school,
health post)

Increase in land value

No. of accidents related to road

State of settlement condition (no. of houses, shops, sanitation condition)
Number and status of porter’s livelihood

10.3. Monitoring Activities and Methods

The following Table 9 identifies the specific compliance monitoring activities. Phase-wise/chronological details are
provided for the methods, schedules, responsible implementing agency and the responsible monitoring agency. The
compliance monitoring refers primarily to the pre-construction and construction stage of the project.
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Table 10.3: Impacts/Effects Monitoring for the Proposed Project

Monitorin Responsible
SN Parameters Verifiable Indicators Verification methods Iocationsg Schedule monitoring
agency
. . Continuously
ChangeinLand | Changing Agricultural land, forest land, settlement area Site ol‘:)serva.t on, . D.IZ, IIZ and during
1 photos, discussion with project affected . Proponent
Use and barren land o construction
communities VDCs )
and operation
_ Drainage facilities such as side drains and . , At specific ,
Change in Natural functionality of cross drainage structures; Fresh Sf'te ob_serva’uon and locations where Durlng. Proponent
2| Drainage, Erosion ullies and erosion; Success/failure of bio- interviews, photos, i construction
and sedimentation : i geo-referencing sites | SUCh sites occur
engineering
Total Suspended Solid, Particulates Visual inspection, At construction During
, measurement, and sites and at construction
3 Dust pollution . . o . Proponent
comparison with sensitive spots and operation
baseline data, tests
Numbers of trees, presence of ground vegetation, signs Observations, DFO In and around the During Proponent/Cont
4 Loss of forest of illicit logging and extraction of NTFPs records, photos, stake- project sites construction ractor
holder interviews and CFUG, DFO
operation
Table 10.2: Compliance Monitoring for the Proposed Project
Responsible Verifiable Responsible | Reportin | Reporting
S.N. | Parameters Implementing . Verification Methods Schedule | Monitoring | g Authority
Indicators
agency Agency Schedule
e Number of MoFALD
local people /DoLIDAR
Compliance with the engaged in | Visual observation,
P "®1 Db/ LRUC construction | routine  /  regular | . DDC/ DTO!/
benefit augmentation o . During the .
, . .| Contractor / activities supervision, record .~ | Environment .
1. | and impact mitigation . . . — | constructio Trimester
. .| Environmental e Use of | books,  questionnaire al Safeguard
measures listed out in . . . n Phase .
Safeguard Unit occupation survey from respective Unit
Chapter IX
safety stakeholders etc.
measures
e  Compensator
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Responsible Verifiable Responsible | Reportin | Reporting
S.N. | Parameters Implementing Indicators Verification Methods Schedule | Monitoring | g Authority
agency Agency Schedule
y plantation
in the ratio
1:25
; i e Project Visual observation, MoFALD
rCe‘l’gfa"r']?“"e W'thlethj DDC/  LRUC/ actities as | foutine | regular | 5 . . | DDC/ DO/ IDOLIDAR
9811 Contractor / per the | supervision, record 9 | Environment ,
2. | measures as | £ | . book . . | constructio | Saf q Trimester
discussed in Chapter nwronmenta. prevailing 00ks, quest|onna_|re n Phase al Safeguar
v Safeguard Unit legal survey from respective Unit
requirements | stakeholders etc.
Compliance with ¢ Acti(\j/itiets d Visual observation, %)%FL%ER
directives from | DDC/  LRUC/ conducte routine  /  regular | . o | DDC/ DTO/
3 MoFALD/ DoLIDAR in | Contractor / as dat per supervision, record const?uctio Environment Trimester
" | matters concerned | Environmental ;nan ae books,  questionnaire 1 Phase al Safeguard
with the environmental | Safeguard Unit IZ;OTID AR/ survey from respective Unit
safeguard R%RSDP stakeholders efc.
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10.4. Monitoring Cost

According to EPR, 1997, the MoFALD/DoLIDAR is responsible for monitoring the impact of proposal
implementation. The MoFALD/DoLIDAR checks whether the proponent is carrying out monitoring
activities as per the EMP, and if the prescribed mitigation measures are being implemented.

Total cost of environmental monitoring (field visits, observation, review of reports and report
preparation) is estimated NRs. 323,000 as given in table below

Table 10.3: Environmental Monitoring Cost

Manpower requirement Duration (days) Rate (NRs) Amount (NRs)
Team Leader/Environmental Specialist 7 5,000 35,000
Engineer 6 3,000 18,000
Forestry expert 6 3,000 18,000
Socio-economist 6 3,000 18,000
Support staff 6 1,500 9,000
Transportation cost LS 75,000
Report preparation LS 25,000
Central level monitoring LS 75,000
Instrumentation cost One time 50,000
Total 323,000

10.5 Summary Cost for Environment Management Plan
The total cost of environment management plan is summarized in the table below

Table 10.4: Cost for EMP

S.N Activities/Measure Total Cost (NRs.)
1 Environment Mitigation 8,25,000.00
2 Environment Monitoring 3,23,000.00
Total 11,48,000.00

The cost of Cross drainage, side drains and slope stabilization measures as civil engineering structure
and bio engineering works are included in separate Bill of quantities.
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CHAPTER 11: CONCLUSION

11.1. Conclusion

The proposed road project is likely to have insignificant adverse environmental impact. Most of the
adverse impacts identified and predicted are of moderate significant and of short term in nature. The
beneficial impacts with the, improved access and reduced transport cost and enhancement of social
services in the area are more significant and are long lasting. The implementation of enhancement and
mitigations measures listed in EMP will help to reduce the negative impacts on physical, biological,
socio-economic and cultural aspects respectively.

The IEE has shown that none of the anticipated environmental impacts of constructing the proposed
road is significant enough to need a detailed follow-up EIA or special environmental study. Therefore,
this IEE is sufficient for approval of the sub-project.
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ANNEX 4: RECOMMENDATION






ANNEX 5: RECORDS OF PUBLIC CONSULTATION

S.N. Name O(l:acupa}tlonl Address Contact
osition
1 Mr. Ram Bahadur Farmer Nagarkot-5,
' Tamang Bhaktapur
2. Mr. Kumar Lama Businness Lamatol-4, Bhaktapur
Mr. Shankar Nagarkot-1,
3 Lamichane Bhaktapur 9841285401
4 Mr. Dhan Bahadur Nagarkot-5, 9803997622
Tamang Bhaktapur
5.
6. Mr. Ram Singh Semvice Gairi Gaun,-5 9813323641
Tamang Bhaktapur
7 Mr. Jaya Bahadur Service Lamtatol-4,
' Lama Bhaktapur
8. Mr. Tulku Lama Contractor Lamatol-4, Bhaktapur
9. Mrs. Kanchhi Lama Housewife Lamatol-4, Bhaktapur
10 Mrs. Sanu Maya Farmer Gairi Gaun-5,
' Tamang Bhaktapur
, , Gairi Gaun-5,
1. Ms. Rajina Lama Business Bhakiapur
12| Mr. Om Prasad Bastola Farmer Nagarkot-2,

Bhaktapur













A. Land Requirement
The project shall ensure the deed transfer within RoW. The legal entity of the land within RoW shall be
transferred to the project prior to the construction works. A separate report entitled ‘Resettlement Action
Plan’ has been prepared for land acquisition, especially for the private land. The land within RoW of the
project shall be permanently acquired by the project. While, the land required for the ancillary facilities
of the project shall be temporary in nature. The land management for different components of the
project is tabulated below:

ANNEX 6: DETAILS OF PROJECT

S.

No.

Sub-project
Component

No. of
Components

Land Area
Requirement
(ha)

Nature of
Land use

Remarks

Formation width of
Road

3.15

Permanent

About 2.1 ha are already
occupied by existing
Road. Additional 1.05 ha
includes about 0.02 ha in
forested area and 1.03 ha
in agricultural area.

Right  of
(excluding
Formation width)

Way

142

Permanent

During Construction
Phase, most of the
project ancillary facilities
shall be placed here and
spoil disposal shall be
also confined to the RoW.
Any trees in this area
shall not be cut down for
the proposed construction
purpose.

Construction
Camps / Workers
Camp

2.5

Temporary

About 2 ha of the camp
area will be place within
the RoW, and 0.5 ha shall
be beyond RoW in bare
land. Prior  written
consent from the
respective land owners
shall be obtained for the
use of land beyond RoW.

Quarry Site

1.5

Temporary

About 0.5 ha shall be
beyond RoW in bare
land. Prior written
consent from the
respective land owners
shall be obtained for the
use of land beyond RoW.

Spoil
Sites

Disposal

1.0

Temporary

Within RoW only.




Construction
Material
Stockpiling Sites

Temporary

Within Construction
Camp Premises.

Source: Field Survey, A@014

B. Camp Site
Chainage (km) Side of the Road | Distance from Center of Remarks
Road
14577 Left 5m Bushes
3+648 Right 2m Bushes
4+528 Left 1.5m Bushes
5+647 Right 2m Barren Land

C. Machines Management Plan
The probable requirement of machine during the construction of the proposed road subproject is given

in table below:
S. No. Name / Type of Machine | Numbers Average Working Period
(Operating 8 hours/day)
1. Tippers 8 9 months
2. Excavators 2 6 months
3. Still Rollers 2 2 months
4. Pneumatic Rollers 2 2 months
d. Vibratory Still Rollers 1 2 months
6. Walkers ~ Compactor  / 2 2 months
Monkey Jumper
7. Water Tanker / Bowser 1 2 months
Source: Interaction with Project Engineers
D. Construction Activities of the project
ItNe(;n Description of works Unit Quantity
1 GENERAL ITEMS
Insurance of works, plants, materials, loss and damage to equipments,
1.1 Contractor's workmen and employees and third party insurance against damage to
other persons and property as per GCC clause 13. L.S.
Provide site office at mid-section of the road with minimum 4 Room with Kitchen (
1.2 | rooms size: 3m*4m each) at location acceptable to the project manager within the
contract package with accommodation, utilities and operation costs facilities as Month
specified in special provision.
Carry out additional tests for material and works as required and instructed by the PS
1.3 Engineer.(GCC Clause No. 33.1)
1.4 Relocation of the utilities (water supply, telephone, etc,) and services as
instructed by the Engineer as per DoLIDAR-Technical Specifications for Labour PS
Based Construction Work of Agricultural & Rural Roads (Tech. Spec. for
LBCWARR Clause No. G-10.




Carry out maintenance of the existing road to keep the road serviceable
throughout the contract period. Also provide and maintain traffic safety, control
measures and temporary diversions during construction including water spraying
thrice a week to avoid dust pollution as per DoLIDAR-Tech. Spec. for LBCWARR
Clause No. G-12.

Month

12.00

Supply and provide rental Four Wheel Drive Double cap Pickup Vehicle with full
option including fuel, driver'wages, major & minor maintenances etc for the
Engineer for supervision works as specified

Month

12.00

Provide and installation of project information board of size 1.80 mx1.2 m along
with iron posts including excavation, concreting, backfilling etc all complete as per
DoR Standard Specification for Road and Bridge Works (SSRBW) July
2001,Section-108

No.

3.00

Provision and maintenance of labour camps payable monthly in equal instalments
as per DoR Standard Specification for Road and Bridge Works (SSRBW) July
2001,Section-109 (3)

Month

12.00

Establish, maintain and operate labaratory at the site with equipments furnishing
required for testing specified quality of the materials as per DoR-SSRBW, Section-
511

Month

12.00

1.10

Environmental Mitigation Works as Instructed by the Engineer (DOR Section 109)

PS

1.00

Social compliance and safeguards as instructed by the Engineer (DOR Section
109)

PS

1.00

Sub Total

SITE CLEARANCE WORKS

Site Clearance : Clearing and Grubbing including cutting of all types of plants as
per DoLIDAR-Technical Specifcations for Labour Based Construction of
Agricultural and Rural Raods (Tech. Spec. for LBCWARR) Clause No.: 1-1.5(a), 1-
1.5(b) & 1-1.6

Sgm

4,552.80

Sub Total

EARTHWORKS

Excavation in roadway and drain in all types of soil materials including removal
and satisfactory disposal of all materials at approved environmentally safe tipping
area as per DoLIDAR-Tech. Spec. for LBCWARR Clause No. 2-1

cum

53,959.90

Excavation in foundation in structure in all types of soil materials including
removal and satisfactory disposal of all materials at approved environmentally safe
tipping area as per DoLldar-Tech. Spec, for LBCWARR Clause No. 2-5

cum

8,645.56

Construction of embankments, shoulders and other miscellaneous filling and
backfilling in structure with approved materials as per design and drawing as per
DoLIDAR-Tech. Spec. for LBCWARR Clause No.2-5

cum

32,325.00

Sub Total

STRUCTURAL/ SIDE DRAIN/ CROSS DRAINAGE WORKS




|+

4.1

Supply machine made fabrication of gabion boxes of different sizes with
hexagonal mesh size of 100 mm x 120 mm including rolling, cutting and weaving
(mesh wire 3.0 mm, selvedge wire 3.9 mm, binding wire 2.4 mm, all heavy zinc cum
coated wires),assembling, placing in position, packing and filling of gabion create 7,630.46
with rubble stone and tying by 2.4 mm binding wires all complete as per DoLIDAR-
Tech. Spec. for LBCWARR Clause No. 17-1.4, 17-5 & 17-6

4.2 Provide and place Geo-textile all complete as per drawing and specifications as sg.m
per (DOR-SSRBW Section No.: 2404,3110) 5,615.00

4.3
Stone masonry work including full compensation for all labour, materials and other

incidentals required to complete the work as per the specifications and drawings. It
includes full compensation for using specially dressed stones on the face of wall
with batter and provisions for weep hole as necessary as per DoLIDAR-Tech.
Spec. for LBCWARR Clause No. 8

4.3.1 | Supply & place un-coursed random rubble stone masonry works in M 5 cement

sand mortar in the line & level all complete Cu.m. 2,620.61
4.4 Supply and Place stone Soling as per DoLIDAR-Tech. Spec. for LBCWARR cu.m
Clause No. 17-1.4,17-5 & 17-6 Tl 1,307.13
4.5
o ) _ Cu.m.
Supply & place approved coarse sand filling with 150 mm layer compaction 52.98
4.6
Supply & place P.C.C. works M 10 as per DoLIDAR-Tech. Spec. for LBCWARR Ccu.m.
Clause No. 11 111.68
4.7
Supply & place P.C.C. works M 15 as per DoLIDAR-Tech. Spec. for LBCWARR Ccu.m.
Clause No. 11 615.50
48 Supply & place P.C.C. works M 20 as per DoLIDAR-Tech. Spec. for LBCWARR cu.m.
Clause No. 11 91.62
4.9 Supply & place local wood formwork as per DoLIDAR-Tech. Spec. for LBCWARR Sq.m
Clause No. 9 43.19

4.10 | Supply & place TMT high tensile strength steel reinforcement of specified grade (
Fe 500) for RCC works including bending, centring & binding in position as per

DoLIDAR-Tech. Spec. for LBCWARR Clause No. 10 Kg 7.601.37
4.11
Supply, Laying, fitting and fixing of hume pipe class NP3. It includes all operations
required to complete the work and the jointing of pipes with 1:2 cement sand
mortar as per DoLIDAR-Tech. Spec. for LBCWARR Clause No. 15-5 and 15-6
4.11.1 RM
600mm 57.50
4.11.2 -
900mm 157.50
412
Supply & place100 mm Dia. HDPE Pipe for weep hole as per Nepal Standard & RmM
directed by Engineer 40.02
413 Supply & place Heavy Duty Gl pipe (Dia 40 mm) for railing as per Nepal Standard RmM
& directed by the Engineer 16.00
4.14
Preparation of bedding with granular materials (coarse sand) as per DoLIDAR- Cu.m 29.29

Tech. Spec. for LBCWARR Clause No0.17-2.2,17-2.3,17-5 and 17-6




4.15

Backfilling works with approved soil materials with compaction as per DoLIDAR-
Tech. Spec. for LBCWARR Clause No-2.5

Cu.m

594.22

4.16

Supply & instal steel reiforcement (Fe 500) of size 50 cm*30 cm (main bar 16 mm
dia and dist" bar 12mm dia @5 cm c/c bothways) with gutter as per DoLIDAR-
Tech. Spec. for LBCW clause No. 10

No.

20.00

Sub Total
PAVEMENT WORKS

Preparation of subgrade for rehabilitation works as per DoR-SSRBW (Standard
Specification for Road & Bridge Works, 2001) SECTION No. 1003

Sgm

46,506.67

Providing, laying, spreading, watering, leveling and compaction of natural sand
gravel sub base grading as specified and according to the designed camber all
complete as per DoR-SSRBW SECTION No. 1201

Cu.m.

11,185.97

Sub Total
ROAD FURNITURE / TRAFFIC SIGN BOARD

Supplying and placing standard RCC kilometer post (place at each km) all

complete including painting, and writing etc. all complete as per specification and
drawings (DOR-SSRBW SECTION No. 1501)

Nos

6.00

Supplying and placing standard RCC kilometer post (place at 5km interval ) all
complete including painting, and writing etc. all complete as per specification and
drawings (DOR-SSRBW SECTIONNo. 1501)

Nos

2.00

Supplying and fixing in place R.C.C.delineater and guard post including
excavation,paintng,and erectionetc. all complete as final drawing (DOR-SSRBW
SECTION No. 1504)

Nos

158.00

Supplying and erecting traffic sign in place including 50 mm dia steel tube, 2mm
thick steel plate, cement concrete, painting, writing and supporting steel angle nut
and bolt etc complete as per DOR-SSRBW SECTION No. 1501)

6.4.1

60 cm dia circular, 60 cm equilateral triangle and 60 x 45 cm rectangular shaped
sign (Single post)

Nos

10.00

6.4.2

1.2m x 0.75 m size bigger traffic sign with back support and two or more post

Nos

8.00

Sub Total

7 BIO ENGINEERING

Slope trimming work (DoLIDAR Norms Serial No: 4 Spec.Clause No.: 2-1.3.2,2-
1.8 and 2-1.95)

sgm

2,000.00

Construction of Rip-rap drain with the stone pitching work of 20 cm thick and 1.2
m wide. (DoLIDAR Norms Serial No: 49)

Rm

100.00

Dry stone check/toe walls for segmentation and support of slopes DoLIDAR
Norms Serial No: 38, Tech. Spec. clause No. 8

cum

145.60

Gabion check / toe wall for slope protection (DoLIDAR Norms Serial No: 45)

cum

218.19

Brush layering work: including preparation of terraces of 30 - 40 cm wide and
laying live cuttings of selected Species along the terrace @ 5 cm c/c with 2/3 of
cuttings in to terrace and leaving one bud and up to 1/3 of the cuttings sticking
beyond the terrace edge

( Cutting can be of assuro,simali etc of 45 - 60 m length) DoLIDAR Spec.Clause
no.70-6.7 b

Rm

1,000.00




7.6 Planting rooted grass slips on slopes < 45° including preparation of slips on site.
Operation includes digging planting holes to a maximum of 5 cm depth with metal
or hardwood peg, depending on nature of soil. The planting drills should be sgm
spaced 10 cm apart.( DoLIDAR Norms Serial No: 68) 2,000.00
7.7 Planting containerised tree and shrub seedlings, including pitting, transplanting,
composting and placing tree guards, on toe of embankment slopes in plain areas,
not less than 8 m from the road centre line. Pit size 30 cm diameterx30 cm depth.
Compost volume x f the volume of pit, mixed with original soil. (DoLIDAR Norms | NosS 100.00
Serial No: 69)
Sub-Total
8 DAY WORKS
8.1 . . :
Supply of labour as required as per preamble and as instructed by the Engineer.
8.1.1 .
Unskilled labour | m/d 300.00
8.1.2 .
Skilled Labour | m/d 100.00
8.2 Supply of excavator as required and instructed by engineer hrs 100.00
8.3 | Provide Built up Drawing as completed L.S.

Source: Project detail design, 201




ANNEX 7: FINDINGS OF PUBLIC CONSULTATION

The findings of public consultations are mentioned below:

The construction of the road should cause minimum damage on the public land and properties.
The public structures damaged during the construction phase of the proposed road alignment
should be relocated as soon as possible.

The compensation should include the compensation on losses on standing crops as well.

The compensation amount should be fixed on mutual understanding between the project and
the local people.

The project should provide funding to upgrade the drinking water supply facilities.

Proper mitigation measures should be deployed in vulnerable slopes.



ANNEX 8: ADDEDUM ON PROJECT BASELINE
A. Land Use Along The Row

S.No | From chainage | To Chainage | Settlement Name | Land Use Pattern VDC
1 0+000 0+420 Telkot Settlement Nagarkot
2 0+420 1+550 Telkot Settlement Nagarkot
3 14550 1+655 Dhunganagaun Forest (Private) Nagarkot
4 14699 1+735 Dhunganagaun Bari Nagarkot
4] 14735 1+800 Dhunganagaun Pakho Nagarkot
6 1+800 3+760 Byasi aun Settlement Nagarkot
7 3+760 4+360 Gairigaun Settlement Nagarkot
8 4+360 6+030 Bakharigaun Settlement Nagarkot
B. Tree Species Along the Road Alignment That Fall Within Formation Width
i. Left
Local Name Scientific Name Ownership Measurement Remarks
CBH*height)m2
Chilaune Schima wallichii Private 0.34x3.7 (Road/RoW)
Chilaune Schima wallichii Private 0.24x6 Road
Chilaune Schima wallichii Private 0.31x4.1 Road
Bilaune Mysa chisia Private 0.46x4 Road
Uttis Alnus nepalensis Private 1.18x14 Road
Uttis Alnus nepalensis Private 1.15%14.2 Road
Uttis Alnus nepalensis Private 0.63x11 Road
Angeri Osbeckia stellata Private 0.46x4.3 Road
Uttis Alnus nepalensis Private 1.54x14.3 Road
Uttis Alnus nepalensis Private 1.84x15 Road
Uttis Alnus nepalensis Private 1.19x15 Road
Sallo Pinus roxburgii Private 1.12x14.5 Road
Sallo Pinus roxburgii Private 1.49x15.2 Road
Naspati Pyrus commums Private 0.46x4.6 Road
Uttis Alnus nepalensis Private 0.65x8.5 Road
Kutmero Litsea monopetala Private 0.87x9.5 Road
Uttis Alnus nepalensis Private 0.71x12 Road
Kutmero Litsea monopetala Private 0.26x4.5 Road
Kutmero Litsea monopetala Private 0.29x3.9 Road
Maleto Macaranga pustulata Private 1.03x9.8 Road
Maleto Macaranga pustulata Private 1.06x11.5 Road
Chilaune Schima wallichii Private 0.46%8.7 Road
Bilaune Mysa chisia Private 0.66%3 Road
Uttis Alnus nepalensis Private 0.97x13.4 Road
Uttis Alnus nepalensis Private 0.78x14 Road
Uttis Alnus nepalensis Private 1.01x15 Road




Uttis Alnus nepalensis Private 0.63x7.8 Road
Uttis Alnus nepalensis Private 0.63%6.2 Road
Maleto Macaranga pustulata Private 0.32x4 Road
Hingu Ferula assafoetida Private 0.29x3.5 Road
Chilaune Schima wallichii Private 0.34x5.1 Road
Uttis Alnus nepalensis Private 0.34x5.8 Road
Chilaune Schima wallichii Private 0.81x10 Road
Uttis Alnus nepalensis Private 0.79x6 Road
Chilaune Schima wallichii Private 0.56%2 Road
Uttis Alnus nepalensis Private 0.67x7.2 Road
Hingu Ferula assafoetida Private 0.40x3.8 Road
Uttis Alnus nepalensis Private 0.22x3 Road
Chilaune Schima wallichii Private 0.39x3 Road
Uttis Alnus nepalensis Private 0.87x13 Road
Tuni Toona ciliata Private 0.93x7.5 Road
Uttis Alnus nepalensis Private 0.53x3.1 Road
Uttis Alnus nepalensis Private 0.26x3 Road
Uttis Alnus nepalensis Private 0.32x4.5 Road
Lapsi Choerospondias axillaris Private 1.02x9.5 Road
Uttis Alnus nepalensis Private 0.23x3.2 Road
Chilaune Schima wallichii Private 0.30x3.2 Road
Uttis Alnus nepalensis Private 0.19x3 Road
Uttis Alnus nepalensis Private 0.31x4.5 Road
Uttis Alnus nepalensis Private 0.92x10.3 Road
Uttis Alnus nepalensis Private 0.92x9.3 Road
Chilaune Schima wallichii Private 0.66x7.3 Road
Chilaune Schima wallichii Private 0.80x10.1 Road
Uttis Alnus nepalensis Private 0.83x11 Road
Chilaune Schima wallichii Private 0.36x3.4 Road
Chilaune Schima wallichii Private 0.35x3.5 Road
Chilaune Schima wallichii Private 0.41x3 Road
Kade Cirsium arvense Private 1.07x3.2 Road
Uttis Alnus nepalensis Private 0.58x4.2 Road
Uttis Alnus nepalensis Private 0.60x3.3 Road
Chilaune Schima wallichii Private 0.67%6.3 Road
Chilaune Schima wallichii Private 0.23x3.2 Road
Chilaune Schima wallichii Private 0.36v4.2 Road
Hingu Ferula assafoetida Private 0.62x4.5 Road
Chuletro Brassiopsis Private 0.48x2 Road
Hingu Ferula assafoetida Private 0.25x1.6 Road
Chilaune Schima wallichii Private 0.57x7.8 Road
Chilaune Schima wallichii Private 0.92x4.9 Road
Uttis Alnus nepalensis Private 0.38x7 Road
Tuni Toona ciliata Private 0.53x4.2 Road




Lakhure Fraxinus floribunda Private 0.87x11.8 Road
Lakhure Fraxinus floribunda Private 0.81x12 Road
Lakhure Fraxinus floribunda Private 0.51x10.5 Road
Lakhure Fraxinus floribunda Private 0.34x10 Road
Lakhure Fraxinus floribunda Private 0.78x11 Road
Unkown1 Private 0.53x4.8 Road
Unkown?2 Private 0.65x3.6 Road
Chilaune Schima wallichii Private 0.84x12.8 Road
Chilaune Schima wallichii Private 1.31x9.4 Road
Chilaune Schima wallichii Private 0.34x3.5 Road
Chilaune Schima wallichii Private 0.31x4.5 Road
Uttis Alnus nepalensis Private 0.30x4.5 Road
Kaulo Machilus gamblei Private 0.87x9.3 Road
Chilaune Schima wallichii Private 0.37x3.3 Road
Chilaune Schima wallichii Private 0.49x7.2 Road
Uttis Alnus nepalensis Private 0.49x7.5 Road
Bilaune Mysa chisia Private 0.45x4.6 Road
Kaulo Machilus gamblei Private 0.31x5.7 Road
Uttis Alnus nepalensis Private 0.38x6.3 Road
Payuoo Prumus cerasoides Private 0.87x11.5 Road
Chilaune Schima wallichii Private 0.61x10.5 Road
Chilaune Schima wallichii Private 0.57x9.2 Road
Chilaune Schima wallichii Private 0.56%9 Road
Angeri Osbeckia stellata Private 0.30x3 Road
Unkown6 Private 1.10x4.9 Road
Hingu Ferula assafoetida Private 0.36x4.6 Road
Unknown7 Private 0.37x3.6 Road
Uttis Alnus nepalensis Private 0.97x5 Road
Uttis Alnus nepalensis Private 0.47x8.9 Road
Uttis Alnus nepalensis Private 0.40x7.5 Road
Uttis Alnus nepalensis Private 0.57x7.6 Road
Uttis Alnus nepalensis Private 0.51x7.5 Road
Uttis Alnus nepalensis Private 0.96x9.3 Road
Uttis Alnus nepalensis Private 0.86x9 Road
Uttis Alnus nepalensis Private 0.41x7.5 Road
Uttis Alnus nepalensis Private 1.23x10.5 Road
Uttis Alnus nepalensis Private 0.65%9.2 Road
Uttis Alnus nepalensis Private 0.71x10.7 Road
Uttis Alnus nepalensis Private 1.06x16.5 Road
Uttis Alnus nepalensis Private 0.91x16.5 Road
Uttis Alnus nepalensis Private 0.88x16.6 Road
Uttis Alnus nepalensis Private 0.36%7 Road
Uttis Alnus nepalensis Private 0.86x16.9 Road
Kade Cirsium arvense Private 0.42x7.3 Road




i.  Right

Local Name | Scientific Name Ownership | Measurement (CBH*height)m2 | Remarks
Chilaune Schima wallichii Private 0.83x4.5 Road
Lapsi Choerospondias axillaris | Private 0.74x4 Road
Saur Betulaalnoides Private 0.44x6 Road
Uttish Alnus nepalensis Private 0.24x4.5 Road
Uttish Alnus nepalensis Private 0.35x6 Road
Chilaune Schima wallichii Private 0.84x7.5 Road
Chilaune Schima wallichii Private 0.67x7.2 Road
Chilaune Schima wallichii Private 0.65x7.2 Road
Chilaune Schima wallichii Private 0.33x3 Road
Chilaune Schima wallichii Private 0.34x2.9 Road
Chilaune Schima wallichii Private 0.87x6.3 Road
Chilaune Schima wallichii Private 0.49x4.5 Road
Chilaune Schima wallichii Private 0.71x6 Road
Chilaune Schima wallichii Private 0.23x3.2 Road
Chilaune Schima wallichii Private 0.46x4.7 Road
Uttish Alnus nepalensis Private 0.87x12.4 Road
Uttish Alnus nepalensis Private 0.87x15.5 Road
Uttish Alnus nepalensis Private 0.97x15 Road
Uttish Alnus nepalensis Private 0.71x12 Road
Uttish Alnus nepalensis Private 0.64x12 Road
Chilaune Schima wallichii Private 0.29x2.5 Road
Uttish Alnus nepalensis Private 0.44x7.6 Road
Chilaune Schima wallichii Private 0.66x7 Road
Uttish Alnus nepalensis Private 0.26x3.2 Road
Uttish Alnus nepalensis Private 0.26x3.6 Road
Uttish Alnus nepalensis Private 0.29x3.5 Road
Kutmero Litsea monopetala Private 0.84x6.2 Road
Uttish Alnus nepalensis Private 1.18x7 Road
Uttish Alnus nepalensis Private 0.21x4.5 Road
Katus Castanopsis indica Private 0.47x5 Road
Kutmero Litsea monopetala Private 0.34x4.5 Road
Chilaune Schima wallichii Private 0.67%6 Road
Uttish Alnus nepalensis Private 0.78x6.2 Road
Aarubakhada | Prunus domestica Private 0.39x4.4 Road
Aarubakhada | Prunus domestica Private 0.54x3.4 Road
Uttish Alnus nepalensis Private 0.61x7.5 Road
Uttish Alnus nepalensis Private 0.66x6 Road
Bakaino Melia azederach Private 0.46%6.5 Road
Uttish Alnus nepalensis Private 1.54x7 Road
Kutmero Litsea monopetala Private 0.35x3.4 Road
Uttish Alnus nepalensis Private 0.43x6.4 Road
Kutmero Litsea monopetala Private 0.46x3.9 Road




Katus Castanopsis indica Private 0.34x5.6 Road
Uttish Alnus nepalensis Private 0.34x4.8 Road
Chilaune Schima wallichii Private 0.29x3.5 Road
Chilaune Schima wallichii Private 0.29x3.6 Road
Uttish Alnus nepalensis Private 0.66x10.5 Road
Angeri Osbeckia stellata Private 0.57x3 Road
Uttish Alnus nepalensis Private 0.89x11.6 Road
Katus Castanopsis indica Private 0.97x11.5 Road
Chilaune Schima wallichii Private 0.31x4.7 Road
Kutmero Litsea monopetala Private 0.36x3 Road
Kutmero Litsea monopetala Private 0.61v5.8 Road
Uttish Alnus nepalensis Private 0.79%x9.1 Road
Uttish Alnus nepalensis Private 0.93x9.4 Road
Uttish Alnus nepalensis Private 0.42x3 Road
Chilaune Schima wallichii Private 0.46x3.1 Road
Chilaune Schima wallichii Private 0.47%5.8 Road
Chilaune Schima wallichii Private 0.35x3.5 Road
Chilaune Schima wallichii Private 0.79%6.2 Road
Lapsi Choerospondias axillaris | Private 1.09x7.9 Road
Aarubakhada | Prunus domestica Private 0.77x3.8 Road
Lapsi Choerospondias axillaris | Private 1.10%6.8 Road
Lapsi Choerospondias axillaris | Private 0.93x7.9 Road
Aarubakhada | Prunus domestica Private 0.63x3.2 Road
Aarubakhada | Prunus domestica Private 0.31x3 Road
Unkown Private 0.65x3.5 Road
Uttish Alnus nepalensis Private 1.13x5.8 Road
Uttish Alnus nepalensis Private 0.16x4.5 Road
Uttish Alnus nepalensis Private 0.15x4.5 Road
Uttish Alnus nepalensis Private 0.19x3.5 Road
Bhalayo Buchanania latifolia Private 0.61x7 Road
Tardam Private 0.36x3.5 Road
Okhar Juglans regia Private 1.03x13 Road
Lapsi Choerospondias axillaris | Private 1.59x13.5 Road
Chilaune Schima wallichii Private 0.28x1.7 Road
Tejpatta Cinnamomum tamala Private 0.39x5.8 Road
Chilaune Schima wallichii Private 0.31x3.1 Road
Uttish Alnus nepalensis Private 0.36x4.7 Road
Uttish Alnus nepalensis Private 0.21x3 Road
Uttish Alnus nepalensis Private 0.36x3.2 Road
Uttish Alnus nepalensis Private 0.60%3.1 Road
Payuoo Prumus cerasoides Private 0.31x6.4 Road
Uttish Alnus nepalensis Private 0.56x8.7 Road
Uttish Alnus nepalensis Private 0.51x8 Road
Uttish Alnus nepalensis Private 0.57x8 Road




Bakaino Melia azederach Private 0.41x5.8 Road
Uttish Alnus nepalensis Private 0.27%6.1 Road
Uttish Alnus nepalensis Private 0.34x6.9 Road
Kaulo Machilus gamblei Private 0.51x6.2 Road
Chilaune Schima wallichii Private 0.72x6.7 Road
Sitikat Private 0.33x4.5 Road
Payuoo Prumus cerasoides Private 0.32x7 Road
Chilaune Schima wallichii Private 0.62%6.3 Road
Chilaune Schima wallichii Private 0.63x7.8 Road
Dudhelo Ficus rosenberggi Private 0.46x4.5 Road
Aarubakhada | Prunus domestica Private 0.26x3 Road
Sitikat Private 0.41x6 Road
Kutmero Litsea monopetala Private 0.24x3.6 Road
Chilaune Schima wallichii Private 0.36v3.7 Road
Sitikat Private 0.46%6 Road
Chilaune Schima wallichii Private 0.43x3.7 Road
Kutmero Litsea monopetala Private 0.30x3.7 Road
Kaulo Machilus gamblei Private 0.30x3 Road
Chilaune Schima wallichii Private 0.60%9.1 Road
Uttish Alnus nepalensis Private 0.27x5.2 Road
Uttish Alnus nepalensis Private 0.47x7.1 Road
Uttish Alnus nepalensis Private 0.49x4.5 Road
Uttish Alnus nepalensis Private 0.23x2.7 Road
Uttish Alnus nepalensis Private 0.43x2.9 Road
Uttish Alnus nepalensis Private 0.21x2.5 Road
Uttish Alnus nepalensis Private 0.19x2.8 Road
Uttish Alnus nepalensis Private 0.23x2.1 Road
Uttish Alnus nepalensis Private 0.31x4.3 Road
Payuoo Prumus cerasoides Private 0.35x2.5 Road
Uttish Alnus nepalensis Private 0.93x7.8 Road
Uttish Alnus nepalensis Private 0.42x7.4 Road
Payuoo Prumus cerasoides Private 1.02x9.7 Road
Uttish Alnus nepalensis Private 0.85x12.5 Road
Uttish Alnus nepalensis Private 0.46x8.2 Road
Uttish Alnus nepalensis Private 0.34x6.6 Road
Uttish Alnus nepalensis Private 0.47x6.9 Road
Uttish Alnus nepalensis Private 0.56x4.6 Road
C. Tree Species In The Project Area
SN. Scientific name Local name Conservation Status
1 Alnus nepalensis Uttis -
2 Castanopsis spp. Katush -
3 Schima wallichi Chilaune -
4 Rhododdendron arboretum Gurans -




5 Pyrus pashia Mayal -
6 Choerospondias axillaris Lapsi -
7 Engelhardia spicata Mauwa -
8 Myrica esculenta Kaphal -
9 Myrsine capitellata Seti Kath -
10 Semecarpus anacardium Bhalayo -
11 Prunus cerasoides Paiyun -
Shrubs and Herbs
1 Artemisia indica Titepati -
2 Berberis asiatica Chutro -
3 Camellia kissi Hinguwa -
4 Colebrookea oppositifolia Dhusure -
5 Luculia gratissima Ban Kangiyo -
6 Rubus ellipticus Ainselu -
7 Vitex negundo Simali -

D. Wildlife Of Project Area

SN. | Scientific Name Common Name | Conservation Status
Mammals
1 Panthera spp. Leopard Vulnerable
2 Herpestes auropunctatur Mongoose -
3 Vulpes bengalensis Fox -
4 Martes flavigula Yellow throated marten -
5 Rousettus leschenaulti Bat -
6 Mus musculus Mouse -
7 Soriculus leucops Shrew -
8 Callosciurus pygerythrus Palm squirrel -
9 Hystrix brachyuran Porcupine -
10 Muntiacus muntjak Barking Deer -
11 Sus scrofa Wild boar -
12 Snake -
Birds
1 Delichon spp. Gauthali -
2 Acridotheres tristis Sarau (Common Myna) -
3 Vanellus spp. Huteteu (Lapwing) -
4 Megalaima spp. Kuthurka (Barbet) -
6 Streptopelia spp. Dhukur (Dove) -
7 Pycnonotus spp. Jureli (Bulbul) -
8 Upupa epops Fapre (Common Hoope) -
9 - Gajali bird -
10 Dinopium spp. Sunaulo lahache (Flameback) -
11 Dicrurus spp. Chibhe (Drongo) -
12 Urocissa spp. Lampuchre (Magpie) -
13 Halcyon spp. Matekore (Kingfisher) -

E. Population Distribution Of Project Area
Age wise distribution of population of Nagarkot VDC




Age group Nagarkot VDC
Female Male Total
0-4 166 169 335
5-9 184 192 376
10-14 255 299 554
15-19 269 272 541
20-24 279 228 507
25-29 228 178 406
30-34 188 141 329
35-39 143 125 268
40-44 131 114 245
45.49 121 102 223
50-54 110 116 225
55-59 29 60 129
60-64 74 62 136
65-69 52 49 101
70-74 39 38 77
75+ 65 53 118
Total 2373 2198 4571
ii. Ward level population of Nagarkot VDC
Ward Household Population
Total Male Female
1 221 943 451 492
2 59 284 135 149
3 144 755 369 386
4 103 488 246 242
5 94 434 220 214
6 26 147 62 85
7 116 562 262 300
8 140 626 302 324
9 70 332 151 181
Total 973 4,571 2,198 2,273




F. Ethnicity And Religion

E Hindu
B Buddhist
Christian

B Others

Figure: Population distribution of Nagarkot VDC by Religion (%)
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Figure: Ethnicity/Caste of Nagarkot VDC
G. Religious Sites
SN. Name of Temples/Gumba Ward
1 Mahadevsthan 7
2 Mahankal 8
3 Kalika 6
4 Panchakanya 6




) Jalpadevi 2
6 Shree Krishna 1
7 Lhodim Khasyor Gumba 5
H. Drinking Water Facilities
B Tap/Piped water
B Spout water
B Uncovered
well/Kuwa
H Others
|. Education Status
Nagarkot | Population that have completed educational level of
VDC Beginner | Primary | Lower S.L.C. | Intermediate | Graduate | Post
(1-5) Secondary | & & equiv. & equiv. Graduate
(6-8) equiv. & equiv.
Male 66 528 382 182 105 44 17
Female 75 399 311 123 105 52 11
J. Occupation
70 -
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Agriculture Business Services Labour Industry

Figure: Major occupation of people in Nagarkot VDC




ANNEX 9 A: IMPACT IDENTIFICATION MATRIX
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ANNEX 10: LIST OF POTENTIAL TOE WALLS FOR SLOPE
STABLIZATION AND SPOIL DISPOSAL

A. Gabion Structure

Chaina Length Height Area uantit Geo-

S.No. e 9 (m)g (m)g (mz) 8n3) y textile Remarks
1 840 20 2 2.5 50 60 Right
2 880 20 2 2.5 50 50 Right
3 900 20 2 2.5 50 60 Right
4 920 20 2 2.5 50 50 Right
5 940 20 2 2.5 50 50 Right
6 980 20 2 2.5 50 50 Right
7 1040 20 2 2.5 50 50 Right
8 1060 20 2 2.5 50 50 Right
9 160 20 2 2.5 50 50 Right
10 180 20 2 2.5 50 55 Left
11 280 20 4 6.5 130 90 Left
12 300 20 3 45 90 70 Left
13 360 20 2 2.5 50 50 Left
14 540 20 2 2.5 50 55 Left
15 600 20 2 2.5 50 50 Left
16 840 20 2 2.5 50 50 Left
17 940 20 3 45 90 70 Left
18 1000 20 2 2.5 50 50 Left
19 1020 20 4 6.5 130 90 Left
20 1200 20 3 45 90 75 Left
21 1220 20 3 45 90 70 Left
22 1240 20 4 6.5 130 90 Left
23 1260 20 6 11.5 230 130 Left
24 1280 20 6 115 230 130 Left
25 1360 20 2 2.5 50 50 Left
26 1400 20 3 45 90 70 Left
27 1440 20 2 2.5 50 50 Left
28 1620 20 2 2.5 50 50 Left
29 1640 20 2 2.5 50 50 Left
30 1740 20 4 6.5 130 90 Left
31 1860 20 3 45 90 70 Left
32 1940 20 2 2.5 50 50 Left
33 1960 20 2 2.5 50 50 Left
34 2200 20 2 2.5 50 50 Left
35 2400 20 2 2.5 50 50 Left
36 2460 20 6 11.5 230 130 Left
37 2540 20 5 9 180 110 Left
38 2560 20 5 9 180 110 Left
39 2580 20 2 2.5 50 55 Left
40 2680 20 4 6.5 130 90 Left
41 3020 20 2 2.5 50 55 Left
42 3300 20 2 2.5 50 50 Left
43 3320 20 3 4.5 90 70 Left




44 3340 20 5 9 180 115 Left
45 3440 20 2 2.5 50 50 Left
46 4460 20 2 2.5 50 50 Left
47 4480 20 3 4.5 90 70 Left
48 4560 20 3 4.5 90 70 Left
49 4580 20 3 4.5 90 70 Left
50 4600 20 6 11.5 230 130 Left
51 4620 20 4 6.5 130 90 Left
52 4740 20 2 2.5 50 50 Left
53 4780 20 4 6.5 130 90 Left
54 4880 20 5 9 180 110 Left
55 4900 20 5 9 180 115 Left
56 4920 20 4 6.5 130 100 Left
57 4940 20 3 4.5 90 80 Left
58 4980 20 4 6.5 130 100 Left
59 5000 20 3 4.5 90 70 Left
60 5060 20 3 4.5 90 80 Left
61 5080 20 3 4.5 90 70 Left
62 5100 20 4 6.5 130 90 Left
63 5120 20 2 25 50 50 Left
64 5260 20 3 4.5 90 70 Left
65 5300 20 2 2.5 50 50 Left
66 5320 20 2 2.5 50 50 Left
67 5440 20 4 6.5 130 90 Left
68 5580 20 3 4.5 90 70 Left
69 5600 20 4 6.5 130 90 Left
70 5620 20 4 6.5 130 90 Left
71 5640 20 4 6.5 130 90 Left
72 5660 20 4 6.5 130 90 Left
73 5740 20 2 25 50 50 Left
74 6220 20 2 2.5 50 50 Right
75 6260 20 2 2.5 50 50 Right
76 6280 20 2 25 50 50 Right
77 6440 20 2 25 50 50 Left
78 7420 20 6 11.5 230 130 Left
7290 5615




B. CEMENT MASONRY WALL

Length Height Area Quantity
S.No. | Chainage (m) (m) (m?) (m) Remarks

1 2280 20 2.5 2.88 57.6 left

2 2340 20 2 1.976 39.52 left

3 2480 20 1.5 1.236 24.72 left

4 5560 20 2.5 2.88 57.6 left

5 6380 20 3 3.949 78.98 Right
6 20 20 2 1.976 39.52 Right
7 40 20 2 1.976 39.52 Right
8 60 20 2 1.976 39.52 Right
9 100 20 2 1.976 39.52 Right
10 120 20 2 1.976 39.52 Right
11 1280 20 1.5 1.236 24.72 Right
12 1320 20 1.5 1.236 24.72 Right
13 1340 20 2 1.976 39.52 Right
14 1360 20 2 1.976 39.52 Right
15 1460 20 2 1.976 39.52 Right
16 1480 20 2 1.976 39.52 Right
17 1640 20 2 1.976 39.52 Right
18 1660 20 2 1.976 39.52 Right

742.58




ANNEX 11: CAUSEWAYS AND CULVERT

Diameter /
S.N | Chainage Span Type of Structure Remarks
(m)
1 237 0.9 Proposed Pipe culvert
2 417 12 Existing Causeway replaced with new Causeway
3 605 12 Existing Causeway replaced with new Causeway
4 733 12 Proposed Causeway
Provide Outlet
5 781 0.9 Proposed Pipe culvert 900mm dia. Protection Type |
Provide Outlet
6 851 0.9 Proposed Pipe culvert 900mm dia. Protection Type |
7 951 12 Existing Causeway replaced with new Causeway
8 977 0.9 Proposed Pipe culvert 900mm dia.
Provide Outlet
9 1120 0.6 Replace existing pipe culvert with Proposed Pipe culvert Protection Type |
Provide Outlet
10 1272 0.9 Replace existing pipe culvert with Proposed Pipe culvert Protection Type |
11 1410 1 Proposed Box culvert
12 1529 0.9 Existing Pipe culvert
13 1537 1 Proposed Box culvert
Provide Outlet
14 1646 0.9 Proposed Pipe culvert 900mm dia. Protection Type |
Provide Outlet
15 1730 0.9 Proposed Pipe culvert 900mm dia. Protection Type |
Provide Outlet
16 1997 0.9 Proposed Pipe culvert 900mm dia. Protection Type |
17 2082 Proposed Box culvert
18 2253 Proposed Box culvert
Provide Outlet
19 2467 0.9 Proposed Pipe culvert 900mm dia. Protection Type |
20 2726 0.9 Replace existing pipe culvert with Proposed Pipe culvert
Provide Outlet
21 3115 0.9 Replace existing pipe culvert with Proposed Pipe culvert Protection Type |
22 3175 0.6 Proposed Pipe culvert 600mm dia.
Provide Outlet
23 3212 0.6 Replace existing pipe culvert with Proposed Pipe culvert Protection Type |
24 3292 12 Proposed Causeway
25 3753 12 Existing Causeway replaced with new Causeway
Provide Outlet
26 4025 0.6 Replace existing pipe culvert with Proposed Pipe culvert Protection Type |
Provide Outlet
27 4225 0.6 Replace existing pipe culvert with Proposed Pipe culvert Protection Type |
28 4294 12 Existing Causeway replaced with new Causeway
proposed additional 3m slab culvert in existing slab
29 4402 3 culvert
30 4591 0.9 Proposed Pipe culvert 900mm dia.
Provide Outlet
31 4728 0.9 Proposed Pipe culvert 900mm dia. Protection Type |




Provide Outlet

32 5018 0.9 Replace existing causeway with Pipe culvert Protection Type |
33 5128 12 Proposed Causeway

Provide Outlet
34 5219 0.9 Proposed Pipe culvert Protection Type |
35 5655 12 Proposed Causeway

Provide Outlet
36 6063 0.9 Proposed Pipe culvert Protection Type |
37 6200 12 Proposed Causeway

Provide Outlet
38 6350 0.9 Proposed Pipe culvert Protection Type |
39 6418 0.9 Proposed Pipe culvert

Provide Outlet
40 6865 0.9 Proposed Pipe culvert Protection Type |

Provide Outlet
41 7340 0.9 Proposed Pipe culvert Protection Type |




ANNEX 12: PHOTOGRAPHS

Starting point of the project road

Instability along the project road

Proposed Road

Agricultural Land along the Proposed Road




