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Executive Summary

Transport facilities are vital for connecting rural and urban areas. Good road access reduces isolation,
enhances crop production and marketing, supports public services, and facilitates technologyRoauser.
often referred to as fAthe infrastructure for in
However, without proper planning and guidelines, road construction can lead to inefficient use of resources.
To address this, tHRuralMunicipality Transport Master Plan (MTMP) was designed to evaluate and plan

the road and transport facilitiesAathrai Tribeni RuraMunicipality and its surrounding areas.

Aathrai Tribeni Rural Municipality, located in the sowtstpart of TapalejungDistrict. It shares borders

with Yangwarak Rural Municipality and Panchthar Districtite east, Maiwakhola Rural Municipality to

the west, Phungling Municipality to the north, and Tehrathum District to the southThe municipality's
administrative centre is located in HangpaBgvering an area &8.83squarekilometres the municipality

has a population df2,296as per the 2021 census. It comprd@88households, with an average household
size of4.77. Ward3 has the highest household siz& &lmembers, while Ward 5 has the lowesb &t

A critical lifeline of Aathrai TribeniRural Total Total Road
Municipality is the Mechi Highway, which length length
connects the municipality located 6 Kar Total | ofroad in| inRural
from Limbuni Bridge Ward 1 .Aathrai Ward | Category| Length | ward(KM) | Municipality
Rurd municipality have total length of roadl A 8.45
network is 230Km , with 98% of roadsf ; |B 4.94| 507
consisting of earthen surface only 1.26 KM C 13.95
of black togped The municipality reliance D 8.73
on fragile earthen road underscores @an A 5.91
urgent need for strategic upgrade B 12.89
particularly paving priority routes like class 2 C 35.35 57.91
A to enhance resilience support lochql D 3.76
livelihood and stimulate regional economic A 13.62
growth. The roal is categorized into four B 11.94
class . Class A is a Province road whichlis 3 c 30.06 66.12 229.62
35.22 Km ,Class B are the priority road by 5 10'51
local level branch from class road and res :
are class C and Drhe table shows the A 725
length of road according to ward wise : 4 B 10.56 42.92
C 23.16
Aathrai Tribeni Rural Municipality has only D 1.94
one provincial road with a total length qf A 0.00
35.33 kilometers, which passes through fqur B 7.43
out of the five wards. This road i§ ° C 17.39 26.59
categorized as a Class A road, and the target D i.8
for the next five years is to blacktop it

maintaining a right of way (RoW) of 12 meters. The municipality also has 7 Class B roads with a combined
length of 47.768 kilometers, with a fhyear target to gravel these roads while ensuring a RoW of 10 meters.

In addition, there are 40 Class C roantsling 119.91 kilometers, with a designated RoW of 8 meters, and

10 Class D roads covering 26.7 kilometers, with a RoW of 6 meters. The goal for both Class C and D roads
is to carry out regular maintenance over the next five years.

StrengthEngineering Company Pvt. Ltd. 2
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Aathrai Tribeni Rural Municipality plans to upgrade 183 km of roads, with Class A roads requiring
blacktopping and others to be graveled. The total estimated cost is NPR 255.14 Crores, while the available
local budget is only NPR 89.29 Crores. This resulta significant funding gap of NPR 165.85 Crores
(approximately 65% of the total). External support from provincial and central governments is essential to
meet the municipalityés road devel opment gaal s.
Rural Muncipality 3

Summary of Road in Aathrai Rural Municipality, Taplejung
Road | Road Surface Remarks
No. Of RO | Lengt Tentative /
S.N Road Road W h B |G Budge{Nrs Rate
Classification M | (KM) |T |R |ER .Cr.)
Class A
(Province 1
Road) 4 Cr. Per
1 12 35.2 35.2 140.80 KM
7 2Cr. Per
2 | Class B Road 10 47.8 47.8 95.5 KM
43 1. 118. 2 Cr. Per
3 | Class C Road 8 1199 | 6 3 18.7 KM
4 | Class D Road 15 6 26.7 26.7
Total Road 228.
Length 66 229.6 0 255.08

To ensure sustainable road development in Aathrai Tribeni Rduaicipality. A phased
implementation approach focusing on environmentally sustaimabtgices, locatesource use ,

and community involvement is recommended to achieve durable and inclusive rural transport
infrastructure.
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SECTION 1. INTRODUCTION

This chapter briefly explains the background for preparation of transport master plan, objectives of
study, scope of work to be performed for preparation of master plan and limitations of the study
thereof.

1.1 Background

Rapid urbanization has led formation of rural areas to urban areas in short time. The presence of
goods, services and facilities attracts people from rural areas to live in urban areas. While in past
policy were made to encourage people to reside onrtaire area due to haphazard urbanization,
recent study from economics and market theories supports dense population over urban areas base
upon agglomeration and scale economies. Agglomeration economies are amplified by density and
attenuated by distanc®Vhile in rural areas accessibility has been focused as major criteria in
transportation, urban areas need better mobility with accessibility.

Transport facilities help in developing access with the furdadin linkages. Road accessibility can
reduce isolation, stimulate crop production and marketing activities, encourage public services and
help to transfer technology. Road building has been seen to bring about notable enthusiasm anc
visible changes i n rur al i fe. Road i nfra:
infrastructureo. However, i n ortale guidelimes e mad e o]
construction is carried out in adverse manner resulting in haphazard use and wastage of limited
reource

The centre of Aathrai Tribeni Rural Municipality is located in Hangpang. The municipality
comprisedive wards Nighuradin, Fulbari, Hangpang, Chaange (Ward 4), and Chaange (Ward 5).
According to the 2021 census, the total populatidi?i®96 and it covers an area 88.78 square
kilometers Geographically, the municipality shares @astern border with Pachthar Distrastd
southern border with Terhathuistrict. The Tamor Riveruns along the eastern boundary, while
Phungling Municipalitythe capital of Taplejng District, lies to the north.

In near futureAathrai Tribeni Riral Municipality will attract more population as sog@gonomic

growth and other infrastructure development will gain pace. Raral Municipality and its
surroundings will see a rapid increase in housing, infrastructure and urban services demand. In this
regard and as per the decision of Officdathrai Tribeni Riral Municipality and its technical and
Institutional support, is initiating the formulation of Municipal Transport Master Plan for assessing
the present road dntransport infrastructures and facilities within the Municipality and the
surrounding so it can be presented as proper municipality or a city in coming times. Thus, it must
have a very good mobility and accessibility by public and private means of tritispo

1.2 Obijectives

The prime objective of this study is to prepare the Municipality Transport Master Plan
(MTMP/MTPP) forAathrai Tribeni Riral Municipality. The planning approach is participatory and
bottomup from thesettlement level. It will include a constructive plan to incorporate all the
transportation needs and facilities for now and tomorrow. The specific objectives of the MTMP are
mentioned below:

1. Prepare th&®uralMunicipality Inventory Map IM) of all road networks.

StrengthEngineering Company Pvt. Ltd. 11
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Identify the major road networks linking the Municipality with the surrounding areas.

Prepare Indicative Development Potential Map (IDPM).

Prepare visionary development plan

Collection of demands for new/rehabilitation transparkdges from Municipality/

settlements based on city development plan.

Analyse the present mobility and accessibility situation.

Identify and prioritize the interventions based on mobility and accessibility situation.

Develop scoring criteria and its approval fréaral Municipality.

Prepare the Perspective Plan of transport services and faciities Kunicipal Transport

Perspective Plan)

10.Prepare physical and financial implementation plan of prioritized roads for the MTMP
period.

11.Prepare a five yeaRuralMunicipality Transport Master Plan (MTMP).

a bk o

©oNO

1.3 Scope of work

The scope of this work and service the consultant provided for the project is given below:

a. Accessibility data Collection and Analysis.
The accessibility situation is evaluated from gedtlement level and data is collected.
Various surveys carried out to gain such data including their travel patterns, questionnaire
surveys and orighalestination survey.

b. Analyze Mobility status of the Municipality
Mobility status is studied. This isnportant especially because the road network has not
provided accessibility to all the population. The question then arises on how efficiently;
economically and safely can the goods and passengers be transported, which is indicated by
mobility.

c. Assess the condition of public transportation
Data on different public transportation routes and their operation characteristics, which
operate within the municipal area and to other adjoining area, is collected and studied.

d. Assess safety status and issues
Road safety status and issues is accessed. For this, roadside condition survey during roac
inventory survey and other accident data is reviewed. Possible interventions to make the
roads safer are proposed and recommended.

e. Prepare the Indicative Development Potential Map (IDPM)
IDPM is prepared using topographical base maps and digitized GIS maps. In the IDPM,
potential areas for development are identified and prioritized through ranking.

f. Prepare Rural Municipality Inventory Map (MIM) of existing roads within Aathrai
Tribeni Rural Municipality.
Rural Municipality Inventory Map linking to strategic road networks such as national
highways, district core road network, main trails is prepared. The inventory map has
included the road names, total length and breadth of the roads, surface type, existing
condition, right of way, vehicular traffic and pedestrian traffic flow etc.

g. Collection of demands for New/Upgrading/Rehabilitation transport Linkages from
Wards/Settlements
Data regarding the construction, maintenance or rehabilitation of roads according to the
existing condition and demand is done. Such data was collected through ward meeting or

StrengthEngineering Company Pvt. Ltd. 12
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community level discussion. The demand data was collected in priority order for each ward.
The roadside conditions of all the linkages were noted during the road inventory survey.
Scoring criteria

Scoring criteria to screen and prioritize all interventions potential interventions for proper
allocation of limited budget is developed and approved by the municipality.

Road classification and Nomenclature

Metric system of nhomenclature is used and applied the same classification throughout the
data collection.

Preparation of perspective plan of interventions of services and facilities.

The data collected through accessibility survey, demand survey and inventory maps are used
to prepare a perspective plan of interventions of services and facilities. All the identified
interventions are screened and rated on the basis of approved en@rfarwarded to
Municipality council meetings. The final perspective plan has been shown in GIS maps.
Prepare a realistic physical and Financial Implementation Plan of Prioritised Roads

for the MTMP period

Resources required for the implementation of the MTMP is assessed and the financial plan
(required) for the next five years is prepared

Prepare Municipal Transport Master Plan (MTMP) of Aathrai Tribeni Rural
Municipality.

Municipal Transport Master Plan (MTMP) is prepared with due consideration to the existing
situation of: vehicular parking, travel routes, modes of transport, etc. and purpose for future
urban growth. A base scenario of the existing road and transport network and management
based on the @ survey and @ matrix, and prepare road inventory map and transport
infrastructure network and management plan based on the travel demand forecast,
population growth forecast, and growth rate of vehicular and transport infrastructure is
prepared.

. Medium term and long-term planning

The scope of work demands a detailed work plan for five a pesod (short term).
Forecast/estimate of the demand for medium term (10 years) and long term (20 years) is
done and recommended a framework to guide future interventions and planning processes.

1.4 Limitations

(0]

0

Lack of Comprehensive Town Development Plan, Proper Land Use Policy and Drainage
Network Master Plan, which could have affected the future overall development pattern,
and hence future development of these policy need to be based on the proposed MTMP.
Lack of base year data for traffic and the.trip

1.5 Study area

Aathrai TribeniRural Municipality is located in th&outhwespart of TaplejungDistrict in Nepal.
It was officially established on November 27, 201b 2073 BS by the Government of Nepal.
The municipality spans an area8®.83square kilometers and is divided ifgwvards:Nighuradn,
Fulbari, Hangpangzhaangdg4) andChaange(5)Its administrative centris located inrHangpang
The rural municipality is strategically positioned along t@apital city of the Taplejung which
coordinated with the boader of Aathrai Tribeni rural municipality of north part.

StrengthEngineering Company Pvt. Ltd. 13
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As of the 2021 censugathrai Tribeni Riral Municipality has a population df2,296with size

6066 males (49.3%) and 6230 females (50.7%). There are 2854 households, with an average
householdf 4.31 Therural municipality is bordered bffachtamistrict in the eastMaiwakhola

Rural Municipality west, PhunglingMunicipalities north, and’erhathumDistricts in the south.
Aathrai Tribeni experiences temperate climate with distinct seasonal variations, including a
monsoon season (June to September) that brings essential rainfall for agriculture but also poses
challenges like landslides and flooding. With its rich cultural heritage, natural berdistrategic
location,Aathrai Tribeni RuraMunicipality has significant potential for development, particularly

in agrobased industries, tourism, and transportation infrastructure.

1.6 Organization of Report

Sectionl: - Presents the concept and context of MTMP and lists out the objectives and scope of
the same.

Section2: - Briefly explains the method used to conduct the study, analyse the data and presentation
of the findings.

Section 3: - Presents the basic profile of the study area through the available census data and sample
data collected and the existing scenario of the study Municipality with reference to transport in the
Municipality.

Section4: - Gives thecomprehensive forecast of the population, transport and other development
scenario. It also gives the picture of the implications that may arise and the transport infrastructure
to meet the demand and accelerate the development. It also describes tteershoredium term

and longterm plan.

Section5: - Describes the formulation of road hierarchy and name and description of different
classes of roads.

Section6: - Is dedicated to the fivgear (short term) Municipality transport master plan (MTMP).
It gives the comprehensive strategic framework, perspective plan of the roads, budget expenditure,
financial institution, capital investment plan and the staging impleatientplan.

Section7: -summarizes the report and gives necessary recommendations.

StrengthEngineering Company Pvt. Ltd. 14
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SECTION 2. STUDY METHOD

Municipal roads are supposed to provide both access and mobility to all possible and potential areas
MTMP will helps to assist the planning of such roads to fulfil the stated objective. Better planning
is incomplete without relevant quality data and dyalata can only be acquired by use of properly
selected survey methods. The chapter deals with the methodological framework adopted for data
collection covering all used survey method, sampling techniques, quality and quantity of data along
with data proessing, analysis and presentation methods.

2.1 Approach

Municipality Transport Master Plan has been prepared using participatory hgitapproach and

differs from conventional practices of trickélown approach. Techr®olitical interface habeen
incorporated in the planning process, where active participation from representatives of political
parties, line agencies, municipality officials is crucial. The Municipality Road Coordination
Committee (MRCC) has been constituted as authorizeddégesbody of Municipality. This body,
comprising all political partiesd6é representa
policy decisions during the MTMP preparation and implementation process. Both primary and
secondary data were tatted.

2.2 Methodological framework

The study started with preliminary planning or desk study where basic background of municipality
is studied with help of secondary data including census data, GIS data. The study got acceleration
with formation of MRCC and inspection report. Various fisldveys have been carried out with
objective of collecting primary data on transportation network, trip characteristics and service
facilities. Along with the primary data, demands for various transportation projects
(construction/upgrading/maintenance)vléabeen obtained from each ward. Also, potential
areas/location for various facilities have also identified based on interaction with local people and
MRCC. The scoring criteria for prioritizing road network has been identified based on ToR and has
approvel by Municipality. Then, the hierarchy of road has been purposed and perspective plan of
various interventions has been purposed and has been analysed based on available fund and finall
physical and financial implementation plan of prioritized roads f6iM@ period. After analysis,

the study has been come up with potential roads, that need immediate intervention and roads tha
need to be given consideration for effective future planning.

2.3 Secondary Data Collection

Any sorts of data that are collected from secondary sources are called secondary data. These dat
has been collected from annual report published by district level offices and consultation with
various concerned stakeholders. Municipal Road Coordinatiomn@ibee (MRCC), which
compromises people from various fields and political parties, is the next source for various
secondary data. Field study was also carried out for generalemmiomic assessment of the
Municipality that includes collection of datagarding high development potential areas such as
extensive agriculture, horticulture, livestock farming, high value cash crops, cottage abdsagto
industries, centre for business/commerce/markets places, tourism area, service centres (hospital
health post, agriculture service suientre etc.). The information about demographic data of
Municipality, various maps showing service centres, transport infrastructure inventory, past plans

StrengthEngineering Company Pvt. Ltd. 15



RMTMP of Aathrai Tribeni Rural Municipality Draft Report

and sector study reports, sector standards and policy targets were collected from the secondary
sources, which includes Bureau of Statistics, Survey Department, Local NGOs, line agencies,
Municipality etc. Digitized topographic maps, administrative maMohicipality, strategic road
network map prepared by DoR, etc. were some other secondary data that were used during the
study.

2.4 Primary Data Collection

Primary information on present household and trip characteristics, traffic characteristics, existing
accessibility and mobility level of settlements, prioritized road network required for each wards has
been obtained via various reliable methods. Tracéfrige existing road network along with detail
information of its width, surface type and possible intervention required for the effectiveness of
services is also carried out.

The primary data collection methods carried out in the field were:

Origin and Destination (OD) Survey

Road Inventory Survey

Demand Survey

Classified Vehicle Count Survey

Public Transport and Services Study

Origin and Destination (OD) Surveyousehold questionnaire methodused to conduct OD
survey which gave number of information reflecting, personal, household and trip making
characteristics. This survey has also helped to visualize the accessibility and mobility scenario of
road network and to public transportation from the settlement/wardsl Asalh e househol
covered a realistic and statistically significant sample size was calculated based on probabilistic
method.

O¢ O¢ O¢ O¢ O«

Road inventory surveyas conducted to collect data on its condition of road, road linkage, road
safety status and issues that need to be highlight. It helped in field validation of base maps and alsc
assisted in the preparation of road inventory map, nomenclature and cbdiegroad linkages

and proposed various interventions.

Road Demand survegomprised of interaction session with the membersada karya samiti
followed by ward level workshop to fill up demand survey form, which included demand of new
facility or interventions to improve existing roads based on priority.

Classified vehicle counvas conducted so as to reflect the usage of various vehicles in the certain
route, especially where maximum volume occurs. Twalvar count has been done at required
location and the vehicles have been classified to different types and finally trafficevbave been
converted to passenger car unit (PCU) to visualize the exact condition.

Public Transport and Services Studvyighlighted the services provided by public transportation
and location of various services and facilities. It was carried out by directly interviewing the route
operators.

2.5 Data Processing and Analysis

Data collected at field were first entered at MS office tools (MS excel and word) and GIS database.
All the complete and reliable sets of data were transformed into useable information and the present
scenario of Municipality are shown through graphs,riégwand tables. Similarly, those which were
entered into GIS database provide various types of maps. Population and traffic were forecasted for
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the MTMP and MTPP time period. Various transportation models were used for interpretation and
forecasting. And, finally various intervention were purposed and their economic analysis were also
performed.

2.6 Preparation of Indicative Development Potential Map (IDPM)

IDPM is basically the indication of the existing and potential market/service centres (key growth
centres) and the areas having various development potentials such as high value cash crops, agrc
based industries and tourism. Thus, IDPM shows the areagtofvhlue cash crops, tourism
potential, extensive agriculture, extensive horticulture, livestock farming, fisheries, hydropower
location and the other social service centres areas such as hospital, post office, telecommunication
school, campus, market ridees, security offices and large settlements, important historic and
religious places. Finally, it has indicated the grading of various markets of the district thus providing
the basis of network planning.

2.7 Scoring Criteria for Prioritization

A network consists of several links. It is not possible to construct all roads at a time due to resource
and time constraint. Therefore, each link in a network needs to be prioritized. After developing a
Municipal level network, the cost estimate of thedtias been prepared. Existing population within

the zone of influence, priority of road demand, road class, width of road, road density, density of
settlement, type of service provided by the road and the service to minority were taken as the
indicators br prioritization. The scoring criteria has been finalized after rigorous study and set in
front of Municipality and MRCC for its approval. Scoring criteria has been discussed in detail and
appended in Volume Il of the report.

2.8 Presentation of results

The results obtained can only be perceived well by the readers if presented properly. Presentatior
tools such as charts, graphs, maps and reports have been used to present the analysis and restL
obtained. The specific presentations of results are sumeddelow:

0 Reports: The analysed results have been properly explained in the reports. Report of the
analysis hadeen presented at different levels as inception report, field report, draft report
and final report. Any questions raised or clarifications demanded after the submission of
draft report have been included in the final report.

0 Charts and graphs: Relevant type of charts, tables and graphs have been used in the report
to present the information. Charts are especially useful to deliver the information more
effectively.

0 Maps: As the ToR demands, maps of road inventory, indicative development potential map,
land use map and Municipality transport prospective plan map has been prepared.

0 In addition to the reports, the obtained results have been shared via presentation and
electronic copy of GIS maps.

The analysed data and obtained results in the form of numbers/ tables and maps have been collecte
in and presented as final report in two volumes. The results have been presented and discusse
among the municipality authorities and other stakeholdersépfeparing the final report.
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SECTION 3. STUDY AREA PROFILE

The method of data collection described in chapter two was adop#ethrai Tribeni Rural
Municipality. Traffic count has been conducted at various place&atirai Tribeni Rural
Municipality. Household data is collected from different wards. Based on the collected data,
study area profile has been mapped.

3.1 Location

Aathrai Tribeni Rural Minicipality is located in the southwest bankraplejung districtThis rural
municipality was established as per the Nepal Gazette dated 273 hgQfie Government of
Nepal.The local body was formed by merging faDCs namely Nidhuradin, Rulbari, Hangpang,
Changé4), Changé€5b). Currently, it has a total ofwards.The third higest peak MKanchenjung,

is located on this district. The municdtpal it
of the Taplejug.

The muni ci p aRhunglipgbnsarket, &/mch i the dagmtalcity of the Taplejugrthrai

Tribeni Ruralmunicipality is comprised 06 wards namelyNidhuradin, Phlbari, Hangpang,
Chaangét), Chaangés) and the population 62,296(2021). Its area i88.7&quare kmThe Rural
municipality is bordered by Pachtar District in the east, Maiwakhola Rural Municipality west,
Phungling Municipalities north, and Terhathum Districts in the south.

Aarthrai Tribeni Rural Municipality experiences a temperate climate with distinct seasonal
variations, heavily influenced by its topography. The lower regions enjoy a milder climate with
warm summers and cool winters, while the higher altitudes experience cooler temperatdres yea
round. Monsoon rains, occurring from June to September, are a critical climatic feature, providing
the muchneeded water for agriculture but also posing challenges such as landslides and flooding
in some area§.he postmonsoon andwinter seasons are marked by clear skies and cooler
temperatures. Aarthrai Tribeni Rural Municipality IB&182607N 87.363277E.

Aathrai Tribeni Rural Municipality has populationif,296with size 6066ales (49.3%) and 6230
females (50.7)The Rural Municipality consist2854households. The average household size of
RuralMunicipality is4.31. Thebrief pictorial descriptions of location, topography and district map

is presented below.

SSSSSSSSSSSS

Figure 2 Location Map ofathrai Tribeni Rural Municipality
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3.2 Socieeconomic and demographic status

ASoci oec o nsocal sciencéhasstudiels Boveconomic activityaffects and is shaped by
social processes. In general it analyses bogietiegprogressstagnateor regresdecause of their

local or regional economy, or ttgdobal econom§ According to Merriam Wester, demographics
refers to Athe statistical char act esedspsctallycs o
t o i dent iHopulatiommdatk weregaken from census data available at census CBS 2021.
Area data were obtained from GIS satellite image.

3.3 Population

Aathrai Tribeni Rural Municipality has population of 12,296. Out of total population, 6,066(49.3%)
are male whereas remaining 6,230 (50.7%) are femaleRua Municipality consists of 2,854
households. The average household sizRwH Municipality is 4.31 Ward 3 has the highest
household size with an average 351 members per household, while Wasdhas the lowest
household size &.75 members per household. The mle average household size fBural
Municipality is 4.31 memberger household. Additionally, the average sex ratio ofRReal
municipality is 97.37 indicating a lower proportion of males to females in the population
distribution.

Table 1 Demographic features of Aathrai Tribeni Rural Municipality

Ward Population Avg.
Household Household Sex Ratio

No Female | Male Total Size
1 455 1023 1129 2152 6.28 90.61
5 701 1482 1506 2988 4.08 98.41
3 814 1755 | 1723 3478 3.51 98.18
4 461 928 931 1859 6.19 99.8
5 423 878 941 1819 6.74 93.31L
2854 6066 6230 12296 4.31 97.37

TOTAL

3.3.1 Household structure

Out of totalpopulation, 6,06@19.3%)are male whereas remaini6g230 (50.7%are female. The

Rural Municipality consists 08830householdsvhereResidentiahouse 75.8%%6), Businesand

trading (0.63%)Government@.39%),Educationg2.19%), Health(0.37%), Industrial(0%), Hotel

and Loges building(0.03%),Institutional(0.37%), Shed and Storage(12.3%),0ther (1.02%),vacant
(6.79%) . Ward3 stands out with the largest average household s&tihembers, while Ward5

has the smallest average household size& 7t members. The average household siz&wrfal
Municipality is4.31

3.3.2 Education Status

The total population of Municipality i$22960f which the population above age 5 year81s2

Nearly 2778 members of the Municipality have completed or are perusing only primary level

education. Abou204are enrolled or are having completed secondary 1888&have completed
SLC,743intermediatel56b ac hel or 6 s @ldhave legher edacdtioBbFOpepple are
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literate and remainin@,73people are illiterate. As such, literacy rate8is26. The details are
shown in the chart below.

Education Status

156 61

743

= Primary

= Secondary
SLC&Equivalent

= [Inter&equiv

= Graduate&equiv

Post Grad &Equiv

Chart 2 Education Status of Aathrai Tribeni Rural Municipality

3.3.3 Employment pattern and income

Data from the national household survey 2021 showsAtatiirai TribeniRural Municipality has
a population ofi2,2960ut of which8,24458.9%)are economically active populatiout of them
275766.6% male and 2096(51.1%) female

The majority of employment of théathrai Tribeni RuralMunicipality is seen asSkilled
agriculture forestry and fishery workers which accounts 7151 @j @pulation out of them 3547
were male and 3604 were femdiadlowed by BEementary Workers which is 481(84) out of them
209 were male and 272 werearfale 217 people (2%) are professionals of some sort falkd by
managerial level works 74 (0.91%gimilarly, 62 (0.8%) people are involveih craft and trade
works and 94 people (24) are involvedn some sd of sales services works. 33 people )4
are in plantand machines operation while 49 ped@i€’o) are involved in technigns as a mode
of employment. 28 people (0.3%) are office assistants and 12 peopkg @i involved as armed
forces.

Most of the respondents with higher education are involved in service sector. llliteracy is highest
among unemployed people whikgricultural, forestryand fisheryworkers dominate all other
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occupation. A majority of the household have monthly family income of less than NRs. 30000. The
employment pattern of Municipality is presented in Chart 3 below.

Occupation Distribution
38

. 1.9 = Armed forces
/ SRR = Managers
= Professionals
2. 7/‘

= Technicians and associate
5.6/

professionals

= Office assistants

Service sale workers

50.1

= Skilled agri.forestry & fishery
workers

Chart 3 Occupation distribution éfathrai Tribeni RuralMunicipality

3.4 Land cover pattern

Aathrai Tribeni RuraMunicipality is divided into 5 wards armbvers is88.78 square km in area.
The land use pattern iAathrai Tribeni Rural Municipality is primarily agricultural, covering
18.02% of the land. Forests oqay 69.9P4, contributing significantly to the ecological balance.
Residatial and urban areas take up 3&4wvhile watetbodies and rivers account for 0.16%. The
remaining 1.45% grass land and 7.42% wooden land.

Land cover pattern

1.45 0.16
0.01

18.01

69.91

H Water Body ®Forest m Built-up area ®m Cropland m Bare Soil m Grass land ®mWooded land

Chart 4 Land cover pattern Afthrai Tribeni RuraMunicipality
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3.5 Road and traffic

Surface transport is the major and only mode of transpa@aithrai Tribeni RuraMunicipality.

Several roadipgrading project have beeénitiated within municipalitypovan Hangpang Juketar
Dhodre Aathrai Tribeni Road project focused on upgrading the road spanning wards 1,2,and 3
covering a distance from 8+000 to 20+000 kilometer . Limbuni Pul MiguDhakre Road is ward

1 is under upgrading. Ward connectivity Road are underway to improve to road connecting the
ward 5 office to Nesum Gairi, extending to the ward no.4 office. Surketar Airport closure since
Dec.9,2024 has further compounded travel chgks for esidents offaplejun and neighbouring
areaincluding AathraiThe lack of flight services has increased reliance on n@a$portation,
underscoringhe importance of maintaining and upgrading road network in the region.

3.5.1 Road inventory

Road inventory swey was done and details of all the roads and cross structures were collected.

Length of Road

70
60
66.60
E 50
9 55.58
(@]
= v 43.43
"'5 .
o 30
‘? 34.16
Q 20 26.58¢
10
0
1 2 3 4 5

Ward No.
m | ength of Road

Chart 5 Ward wise composition of roads

At present, road density is about 2.548r km for Municipality. Similarly, the road density per
thousand populations is nearly 18 ¥m. From the given chart below it is clear that road density
per unit area is maximum Ward 3whereas that is lowest at Ward 5

3.5.2 Traffic vehicle composition

The composition of vehicle shows that the major vehicle that motorcycles have the largest
composition tht plies on the roads of Aathrai Tribeni Ruvalnicipality i.e. 83%. Other than this,
car/jeep has a share around 10%, buses around 1% and tractors 4% (Vehicle Count Survey)
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Vehicle Composition
Others_Bus/Truck _ Tractor

2% 9 4%
Car/Jeep
10%
m Bus/Truck
H Tractor
m Car/Jeep

m Motorcycle

m Others

Chart 7 Vehicle composition éfathrai Tribeni RuraMunicipality

3.5.3 Vehicle ownership

Motorcycle owners in the Aathrai Tribeni Rulunicipality are 4.16% whereas household having
Tractor and car/jeep are 0.25% and 1.52% respectively. 94.02% people own no vehicle as shown
in the following chart.

Vehicle Ownership

H Vehicle Ownership

100.000% 94.0200%
90.000%
80.000%
70.000%
60.000%
50.000%
40.000%
30.000%
20.000%
10.000% 4-160% 0.250% 1520% 0.0500%

0.000% - e— , , .

Motorcycles Tractors Car / Jeep No vehicles  Bus/ Truck

Chart 8 Vehicle ownership in Aathrai Tribeni RuMunicipality

3.5.4 Origin and destination survey

From the origin and destination survey carried out the following places are foundmajdre
destination pointSangapur Bazar.
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3.6 Accessibility and mobility

Ward 1the most in terms of accessibility to public vehicles i.e. 45 minutes. The population of ward 1 have
more easy access to public transportation service. The access of public vehicle on those wards with more
time to reach bus stop needs a consideration.ntiglity of more accessible wards for public vehicles
needs consideration as well

Average travel time taken to travel to destination follows dissimilar trend to time to budvimekor less
peopletravel 60minutes to get to transport. The proportion of trips of specific length (in minutes) made by
different means is shown in the figure below.

The figure below shows majority of trips made on foot (86%) followed by public transport (7%).
Out of the total trips, motorcycle and private vehicles share (5%). This shows walking is the most
used means of transportation which shows huge reliabilityimalm power. Although people do

not prefer walking, they are compelled to walk due to absence of transport linkage in the
Municipality. Even if it is connected by road, low availability of public vehicles linking to various
parts of Municipality is also aatise which leads to more people walking. Distance of travel is
variable based on the mode of transportation and the destination. Motorcycles are the best mean o
mechanical transportation.

Due to the bad condition of the existing roads and insufficient number of public vehicles people are
compelled to walk greater distance on foot. This has been identified as major problem in mobility
and access. So identifying the most used destination@grdding the road standard to imply more
public ~ vehicles is  recommended in  order to faciltate the  people.

Trip Proportion according to transportation mode

100% 86%
80%
60%
40% |
20% 50 7% _— ] ;\I’/lrgg:portanon
0% |+ " - . : .
Motorcycle & Public Vehicle Walking Others

private Vehicles

Chart 11 Trip Proportion according to transportation mode

3.7 Active and passive transport users

Active transport (also called nanotorized transport, NMT and human powered transport) refers

to walking, cycling, and variants such as wheelchair, scooter and handcart use. It includes both
utilitarian and recreational travel activity, plus stationary uses of pedestrian environments such as
standing on sidewalks and sitting at bus stops (Litman, 2015). The sample household survey shows
that nearly 91% of the daily trips are done via activelenof transport. Active mode of transport

is beneficial in many aspects: this mode can be used by people of any age group irrespective of
gender and economic status, it consumes human energy and does not depend on fossil fuel, and
is environment friengi and provides many health benefits to the user.
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The passive mode or the motorised mode of travel is about 9% which is vaguely below than the
active mode users. Huge portion of Municipalitglesivedfrom road access and only a few roads

are used for public transportation. This has remained as a huge problem to the people who are
compell ed to walk great di stances ranging
Municipality to introduce variogimeasures to subside this problem. People are denied not only of
amenities but also basic necessitiks health care, education due to absence of transport linkages.
People are compelled to walk hours to fulfil their primary needs. So we can conclude that the
condition of transportation is very deterioratingNathrai TribeniMunicipality.

Public Transport and Road Safety

The use of public transportation for daily trips is limited to only a few areas. There is no public
transport in many road sections of the Municipality. Also many areBsirall Municipality is yet

to be connected through transportation linkages.

For the areas connected by road linkages, mobility relies on the privately owned vehicles or
walking. It is prime time to implement interventions to introduce proper public transport routes and
services so that a sustainable proper public transportatidrecastablished and increase in number

of private vehicles can be controlled.

The Municipal roads are mainly used by motorcycle users and pedestrians. Use of motorized
vehicles is very limited as the ownership of motor vehicles is low. Thus, large amount of pedestrians
use the main Municipal roads in a large scale. This adds tedengad safety.

The existing Municipal roads are not maintained periodically and vehicles face difficulties. Also,
during the rainy seasons, the movement is restrictedtord few roads. Hence Aathraéribeni
RuralMunicipality faces an acute problem in public transportation.

Locaton of market area inlangpandias exacerbated the risk. There are no proper footpaths in the
main market and main residential area. Due to the low volume of trathe iRuralMunicipality

and lack of proper safety measures, pedestrians may face a risk of meeting accidents in the nea
future when the traffic flow increases.

3.8 Summary and findings

Unemployment among the na@tudent sample is very high only about one fourth of the sample
population are involved in earning jobs of business and service. Most of the population are involved
in agriculture. As the monthly income level of households is@gathe proportion of family
members pursuing education is seen to increase and so does the proportion of individuals involved
in business and service.

Road transport is major transport mode for movemeaitmrai Tribeni RuraMunicipality and
facilitated only through Class A roads. Built up area is very low with about one fmatite area.

There is high probability for settlement expansion inRlel Municipality. Vehicle ownership is

very low among the people of thRRural Municipality. Almost all roads are earthen with
intermediate carriageway. The vehicle composition shows that most of the vehicles that ply along
the roads are motorbikes.
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SECTION 4. PERSPECTIVE PLANNING

This section discusses about the future anticipated population and the traffic and the planning road
infrastructure to cater this traffic in short, medium and long term.

4.1 Projection of population

The underlying assumption for the preparation of MTMP is that, the recently designated Municipal
area has a growing population and has also capacity to fulfil the population criteria torbe a
municipality in coming days. As such tRaral Municipality is a fastgrowing area. One of the
characteristics to be an urban area is higher population densities and corresponding higher demand
for services and facilities all of which directly demands proper transport infrastructure. For
sustainable quply of trarsport infrastructure, it is pertinent to forecast the population in the future

so that the infrastructures can be planned and constructed accordingly.

A population forecast requires certain information on historic population counts, births, deaths,
other rates which affect population change. Population forecasting is essentially a matter of
judgment in selecting the kind of forecast to present, in detergithe procedures for making it,

and in appraising effects of the factors that induce population changes. The problem, of course, is
much simpler for areas which have shown marked stability in the size of their populations for
several decades, and fohieh no great change in the economic and social conditions of the locality
seems likely. On the other hand, it may be extremely difficult and complex for areas which have
had sharp fluctuations in the direction or rate of population change in the pasthiahdnay
continue to have them.

The main factors affecting the population projection are birth rate, death rate and migration to the
city/town concerned. Out of these factors, the migration is chief factor. The factors for migration
may be the desire for better economic opportunitiesreléor better living or housing conditions

(this applies particularly to short distance migration within the same general locality), movement
for reasons of health, education, or retirement etc. The level of national economic activity also
affects the diection of migration. When employment is high or rising, the movement is generally
from rural areas and small towns to the medaire and larger cities, because of the relatively
larger rate of wages and economic opportunities in urban areas.

In the present time the urban population is increasing in high rate although the proportion of it is
very small. To forecast the population in the Municipality for the preparation of MTMP the
geometric method have been used considering the rapid urbamipétthe area. For this the
following formula is used:
Pn=P (1+ &/100)"
Where, |g = geometric mean (%)

P = Present population

n = no. of decades.

Pr=population at the end of nth decade

By using this method, we found that the average growth rate of population imRuhés
Municipality is on average negative 7.84% as shown in table 3 which indicates rapid out migration
from Municipality. This may be due inter district migration and migration from other districts out
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of Baglung. Based on this trend, the minimum projected population of this Municipality on the
year 2026 will be 16858.

Table 2 Population forecasting of Aathrai Trbeni Rurali Municipality

Population of Year Present Yeal Remarks
Rural .
Municinalit Growth | Population
PEIY | 2021 AD 2026AD | Rate (%) | (2025AD)
Avg. growth rate
Aathrai Tribeni | 12296 11747 -8.930 | 11967 is negative
Projected Population
12,500
12,000
< 11,500
S
< 11,000
o
(o]
Q- 10,500
10,000
9,500
2021 2026 2031
| HYea 12,296 11747 10649

Chart 13 Projected population éfathrai Tribeni RuraMunicipality

4.2 Projection of road traffic

Transportation forecasting is the process of estimating the number of people or vehicles that will
use a specific transportation facility in the future. Forecasts explain what the needs of the future
might be and provide benchmarks for from developingavé&ansportation policy, to planning
studies, to the engineering design of specific projects, and efficient transportation system operation.
At the same time, the transport infrastructure and facilities paves the path for the development of
the area. Ths the existing trend in the development of the economy and change in land use along
with the planned development and land use are considered to plan the transport facilities
requirements in the future. In the planning process of the transport infrasts,qitojection of

the traffic is the most crucial factor. Traffic forecasting for planning projects determines the
required number of lanes and road width to meet the future anticipated traffic demands. Future
transportation demand will depend upon dermapbic and geographic factors, including
population size and age, economic and employment growth, transportation network and operating
conditions and transportation and land use policy, including cost of travel.

In case ofAathrai Tribeni Riral Municipality, there is no traffic data from past. Lack of proper
city development plan and land use plan further restricts the use of complex models for reliable
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traffic forecast. Thus, the use of primary data collected during the study is used to forecast the
traffic.

4.3 Indicative development potential

IDP is basically the indication of the existing and potential market céseerice centers (key

growth centers) and the areas having various development potentials suchtesadrodustries,

high value cash crops and tourism. Thus, IDP shows high value cash crops, tourism area, and ares
of service centers such as hospitaktpffice, telecommunication, school, campus, security offices

and large settlements, important historic and religious pl&deally, it prepares the ranking of

the markets of the Municipality as the basis of network planning.

4.3.1 Gap Analysis

The planning norms and standards prepared by DUDBC published in 2013 has set the planning
guideline for the urban area of different population size. As per the planning norms and standard,
the Sub @y area with a population between 10000 and 40,000 is consideedity. Thus the
Aathra Tribeni Rural Municipality is considered to be a city on the basis of population also. There
are several criteria mentioned in the standards varying from the size of road, water supply and
sanitary measures, electric plyp waste management, educational institutions, health institutions,
stadiums, university, public library and so on.

4.3.1.1 Educational Sector

As per Planning norms and standards, it is stated that there should be 1 primary school for 3000
populationswithin the distance of 0.4 to 0.8 kifd.2ha per site and 1 higher secondary school per
7500populationswithin a distance of 30 minutes by public vehi¢l€s65 ha per siteSimilarly,

there should be at least 1 Campus per 25@@Qilationsvithin a distance of 45 minutes by public
vehicles and 1 University per 40,0p0pulationsshould be within distance of 1 hour by Public
Vehicles.

4.3.1.2 Health Institutions

As per Planning Norms, there should be 1 Sub health post per 1 00@tmn (0.04 ha per site),

and 1 Health post per 5000 populat{0rl5 per site)

4.2.1.3 Open Space

There should be 5% of open space of the total city area. Accordingly, there should be 1
neighbourhoogark with play equipment @f.4-hectarearea for 80@opulations1neighbourhood

park with play equipment df-hectarearea for 1000@opulations 1 local park ofl-hectarearea

for 10,000populations

4.2.1.4 Community Services

According to the standards for a city,eooommunity level Library per 708 populationsof 0.5
hectarearea. Accordingly, therghould be one fire station for 3 tkeh radius 00.5-hectarearea

In case of religious institution, incineration / Crematorium area / Burial ground should be of 0.5
hectare pesite.For the security, there should be 1 police post per 1@6p0lationsand 1 polie

station perof 0.1 ha/site and 0.5 ha/site respectively. And there should be one Exhibition Centre
of National Level foi50,000 population of 4 ha/site.

4.3.2 Indicative development plan
Aathrai Tribeni Rural Municipality has immense potential for development in various aspects. The
major economic sectors of the municipality are education, tourism and health services. The
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presence of colleges for studies sucKalikaa Primary Secondary School,Jal kanya Primary
School, Santi Primary School ,Phuguwa Primary School, Namuna Primary School , Singa Devi
Primary School,Devi Primary School , Guptashwor Secondachml|, Sarashwoti Secondary
schoolpresents the high potential of the municipality to grow. Similarly, the municipality also has
its strength in terms of tourism. The preseof@ttracts the tourists in a large number every year.

In addition, Tamor River bounded murmpality from Northen side and Eastern side which had
higher potential of developing the agricultupbducts,one of the major destinations of both
domestic and foreign tourists is also located within the mundigip&athavara templean,
therefore, be developed in terms of both religious as well as recreational tourism.

4.4 Visionary city development plan
Lead sectors for visionary developmeniaithrai Tribeni RuraMunicipality are:

a) Health/Sanitation

b) Environmental Concern

c) lIrrigation

d) Employment Training

e) Tourist and Religious Destination

f) Business/Trade

g) Agriculture
a) Health/sanitation
Access to qualityealth services and education for everyone in Municipdlipgrading of every
Health Posts in the MunicipalitiEstablishment of a well facilitated Health Office in every ward.
Strict rules to be implemented on Tobacco and Alcohol prodDetsy consumption of Alcohol
and Smoking in public placeBuilding Public Toilets in various places within the Municipality.
Ensuring good services in Health Posts in the Municipadiggng location of Dumping Site in the
Municipality. Community clinics and free vacmtion programsDrainage management in
different wards of Municipality.
b) Environmental Concern
Strict rules and programs to be implemented to conserve the ForestRurddéviunicipality.
Conserving the drinking water sources within Bweal Municipality.
Forestation and Plantation programs in various wantioduction of various kinds of programs
to protect the biodiversity.
c) lIrrigation and Drinking Water
Providing drinking water facility in every house of fRaralMunicipality in near futureFacilitate
the agricultural lands within thieural Municipality with irrigation. Establishing Drinking Water
facilities inRuralMunicipality. Encouraging cleanliness by rewarding the cleanest tole committee.
Conserving all the water sources within Bgral Municipality.
d) Employment Training
SelFEmployment programs to be conducted focussing the yo@ieating a Medium grade
Technical Manpower in thBural Municipality. Vocational Trainings to the unemployed youths
within theRuralMunicipality.
e) Tourist and Religious Destination
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Recognizing the places with tourist, religious and cultural import&stablishing the recognised
sites as major tourist destinatidestablishing cabperation among various Sector to develop the
Rural Municipality as an important touristic destination in the distriRecognizing and
Establishing Home Stays within tiRural Municipality. Develop Tourism activities of thReural
Municipality.

f) Business/Trade

Market Management within thRural Municipality. Expand the Taxable areas to increase the
internal income of th&ural Municipality. Development and management of the madesitres
within the Rural Municipality. Request the Provincial Government to extract the various mineral
ore in theRuralMunicipality. Encouragement programs in establishing Small and Medium Cottage
Industries in thé&kural Municipality.

g) Transport

To enforce the traffic laws and regulations in Bweal Municipality. Regulating programs aiding
Periodic maintenance and upgrading of the Municipal rdaegelopment and implementation of
Municipal Transport Master Pla@ross Drainage Structure and Bridges to be built in different
transport linkages.

h) Agriculture

Encouraging agricultural activities bytroducing various programs regarding non seasonal
agricultural products, commercializing agriculture and upgrading the agriculture sector.
Establishing Organic farming area within tReral Municipality and rebate of 50% on organic
composts to discourage increasing use of chemical fertili2exselop and implement Agriculture
programs to attract the foreign returnees and involve them in agricultural sector.

4.5 Transport and land use

Land-use potential is a measure of the scale of socioeconomic activity that takes place on a given
area of land. A unique property of land use is its ability to generate traffic. The connection between
transportation and land use is a fundamental conodpnsportation. Everything that happens to

land use has transportation implications and every transportation action affects land use. Actions
by transportation agencies shape land use by providing infrastructure to improve accessibility and
mobility.

Planning of any landise and transportation system is to ensure that there is an efficient balance
between landise activity and transportation capability. Trip generation provides the linkage
between land use and travel as depicted in the below cycle.

Changed
Land-use
Increased Increased
land value trip generation
Increased
Accessibility

Greater traffic
needs

Added Transport
facilties

Figure3 Land use and Transportation Interaction
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4.6 Accessibility and mobility scenario

Transportation system most often needs to taftibetween accessibility and mobility. Need of
travel is a derived demand, not being end in itself m¢ans. Accessibility is the ease with which
goods, services, people and opportunities can behesl. In the context of Aathrai Rural
Municipality with core market centres as epicentre of all goods, services and facilities, people lying
on the peripheral regions need accessibility.

Mobility is efficient movement of goods and people. Mobility is more focused on trips and distance
covered. Mobility values transportation as end rather than means, but still in outlying areas
accessibility requires a lot of mobility, while central popolatheed smaller trip lengths. While

we provide space for active mode users and public transits as a means of enhancing accessibility,
we are trading a part of road space from the mobility sector, and when we provide more road space
for private vehicles tonove efficiently, we trade part of road space associated with accessibility.

Present scenario of Aathrai RuMlnicipality reflects the access to bus stop on an average about

45 minutes, Class AC0O and ADO roads that ar
reduce this time to within 30 minutes Clags f ut
AAO0O roads designed for more mobility within

designed for greater mobility. Planning work has focused on reducing access directly to highways,
subsequent developments are recommended for nationhbrityitto develop required
infrastructures.

4.7 Perspective Plan of Transport hfrastructure

Perspective plan of transportation is long term strategic plachvggts the lonterm objectives
target and milestone for a focused direction of betterdinationguidance and harmonization of
the investment for the prosperity of municipality and development in the regionggdxt. The
MTPP gives a basitamework for period of 2@ears a broad outline on how the transport sector
should evolve and look like so thiacal and regional harmony on accessibility and mobility is
achievedThe long term prspective plan of Aathrai TribenuiRal Municipality involves widening

of the narrow road whose ROW have already been fixed by the Municipality builgiagvs and
implementation of traffic managemesstrategies for safe, effectivesfficient and reliable
transportation infrastructure asérvicesThe long term perspective plansegregated into short
term plan medium term plan and long term plan. The MTMP and MTPP should be revised every
five years to updates the plans based on changing scenario.

Land use and transport, developed road hierarchy, accessibility and mobility scenario are the policy
level guidelines for development and planning of transport infrastructures.

Nearly every household do not own any type of vehicle, whereas a few people own motorcycle.
Thus, from the perspective of sustainable tr
of motorcycle and cycle in planning works.

While 91% of the trips made as of today is on foot, the planning works has incorporated footpaths
for pedestrians segregated from carriaggy width.

With projection of population at present negative growth rate of 9.25%, population would fall in
upcoming years which will certainly affect economic size and income scenario. People will aspire
to have private vehicles of their own to increase mobilitylireng greater road space width which
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will be Provinceby class A and class B roads but the aim of sustainable transport and accessibility
policy will be to check private ownership of vehicles under control.

Class A and Class B Road would h#&revinceof busbay to facilitate public transit riders. Green
belts would be developed for aesthetic purpose and noise reduction purpose as well as segregatior
of pedestrians from road traffic. Road side furniture would be installed as deemed necessary.

4.8 Short term Municipality Transport Master Plan (Five years)

The shortterm Municipality transport master plan has been developed to guide the municipal
investments on road infrastructure through 2@224. This shofterm plan will mainly focus on
the demand by the people and for the accessibility of the peofie iiirst step. The plan will
advance the Municipality towards the mediand longterm plan as outlined in the later topics.

Short term planning elements generally known as transportation system management (TSM) are
basically meant for efficient use of existing and proposed infrastructure (Verma & Ramanayya,
2015). Short term MTMP refers to maintenance and upgrading of thimgxisad networks to the
proposed standards to support the present and future (5 years) transport demand paving the deman
for the implementation of medium term and lelegm plan. It also includes construction of new

road linkages which are necessary tpmort the current road network and the envisaged road
network for the future. The interventions are applied to the road sections based on their priorities
(based on the developed scoring criteria) and the annual budget. The transport infrastructure
envisaged at the end of fivg e aplam & for the development and maintenance of access road
linkages and collector roads that maintains a road hierarchy (as formulated above) and justifies the
construction and development of higher hierarchy roads in theumeaind long term (in short

term if justified).

As such, short term plan focuses on the accessibility of all the settlements, moving towards
mobility to increase the access to wider services, thus paving the way for development of proper
sustainable public transport services within and around the Nbatitgi The strategy and

investment plans for short term Municipality transport master plan is elaborated in the next section.

4.9 Medium term Municipality Transport Master Plan (Ten years)

The development of the road network in medium term plan includes opening of the track and
clearing the right of way (ROW) along the Class B roads. The period oftshmrplan controls
the encroachment and urban sprawl growth along the ROW of the Claad 8

Medium term and longerm Municipality transport plan gives the layout for the development of
higher hierarchy road corridors with higher mobility and limited direct access. During the short
term (first five years) development of local access roads alettmiroads develops the concept

and culture of wide roads among the locals. This facilitates in creating the demand for expansion
of the roads to their designated class width during the medium term (five to ten years). Medium
term plan continues the ddgpment and maintenance of the access roads and, expansion and
mai ntenance of <collector roads to their res
constructed and expanded during the medierm plan depending upon the necessity/demand of
roadhierarchy.

All the roads of Class ACo0 and ADo will be ¢
layout at the end of mediume r m pl an. Class B0 and Cl ass i
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wi de enough to address the demand generated
constructed to their full width with design
mediumterm time period will allow opening of the track by shiftithige existing structures and
stopping further construction of other structures within the designated ROW.

4.10Long term Municipality Transport Master Plan (Twenty years)

The development of Class A roads is necessary in the long run of the Municipality for the structured
development of the road network hierarchy and thus the proper development of the trips and the
municipality as a whole. The period of short term and medarmm plan controls the encroachment
and urban sprawl growth along the ROW of the

Long term Municipality transport master plan envisages the development of the roads of all
hierarchy within the Municipality as depicted by the perspective plan whose demand is set out by
the indicative potential development of the Municipality.

Short term period (first five years) identifies the higher hierarchy roads necessary for the
Municipality in the long run and set necessary bylaws. It also implements those higher hierarchy
roads in the policy level by controlling the development of osftrerctures within the proposed
ROW and shifting of the existing structure away. It will facilitate clearing of the ROW and track
opening during the mediwterm time period (five to ten years). During medium term plan, these
roads will be developed to ceridevel as per the existing demand.

This time period (first ten years) is critical in developing proper implementation policies, tools and
plans for the construction and implementation of the standards of these roads in-teenfoinge

period of ten to twenty years. Plans to integraterasiervice facilities such as electricity, drainage

and drinking water pipes should be developed during this period. Other plans such as land use plan,
city development plan (if not developed), drainage network master plan should be developed in
compliancewith the Municipality transport master plan. Depending upon these plans, MTMP may
also be revised. During the lotgrm plan of ten years to twenty years, the higher hierarchy roads
will be constructed in full phase.
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SECTION 5. FORMULATION OF ROAD HIERARCHY

Roadways serve a variety of functions, including but not limited tB'tbeinceof direct access to
properties, pedestrian and bicycle paths, bus routes and catering for through traffic that is not
related to immediate land uses. Many roads serve more than one function and to varying degrees,
but it is clear that the mixing of incorafible functions can lead to problems. Thus it is important

to distinguish road in different class or type based on various criteria. A road hierarchy is a means
of defining eah roadway in terms of its function such that appropriate objectives for that roadway
can be set and appropriate design criteria can be implemented. It is an important tool of road
network and land use planning to asset management.

Road hierarchy restricts or reduces direct connections between certain types of links, for example
residential streets aratterial roads, and allows connections between similar order streets (e.qg.
arterial to arterial) or between street types that araratsdl by one level in the hierarchy (e.qg.
arterial to highway and collector to arterial.) These hierarchical distinctions of road types become
clearer when considering the recommended design specifications for the number of through lanes,
design speed, farsection spacing and driveway access.

A well-formed road hierarchy will reduce overall impact of traffic by concentrating longer distance
flow onto routes in less sensitive locations, ensuring land uses and activities that are incompatible
with traffic flow are restricted from routes whereffi@ movement should predominate and
preserving areas where through traffic is discouraged.

The road hierarchy principles will assist planning agencies via orderly plannirgrevidceof

public transport routes, pedestrian routes. It also identifies the effects of development decisions in
and on surrounding areas and roadways within the hierarchy and also facilitates urban design
principles such as accessibility, connectivity, efficienamenity and safety. Further, it also
identifies treatments such as barriers, buffers and landscaping to preserve amenity for adjacent land
uses.

This study also formulates the road hierarchy for the various roads. After going through large
number of literature, the study has proposed four level hierarchy roads namely Class A, B, C and
D. Class A, B and C basically deals with access while Classiodbg deals with mobility and
accessibility to higher services.

Table 3 Classification factors of Road

Criteria Class A& B Class C Class D

Mobility and control
access

Purpose Mobility Access and mobility

Connection between
Class A and C roads;
Through and long | and also Provide
distance movement| alternative connection
routes between Class
A

Connects higher orde
roads and mobility to
local trips

Function
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Criteria Class A& B Class C Class D

High network Support through
coverage movement of traffic

Segregated NMT | Segregated NMT
facilities and Bus | facilities and Bus lay

Access to property

Segregated NMT

facilities
lay byes byes
Complete access tg High access to public | Limited access to
public transport transport public transport
Maintenance Rural Municipality &

Rural Municipality | Rural Municipality

Responsibility Local people
Speed (Kmph) | 80-100 60-80 50-60

Capacity 40004800 24003600 15002400
(PCU/hr)

Access Control | Full Control Partial Control No

Public transport| Mass Transit Mass Transit, Local | Limited access to
services facilities Public transport public transport
Right of Way Minimum 15m 12m 10m

* The roads fulfilling the minimum width of road criteria set by the municipality

5.1 Road Classification

Road Network with in th&®uralMunicipality lies under the twievel of governmeniThere isoad

of Limbuni-JuketarHanpangPabhekSanoPhedKattike | SobuwaLungsungwangPhungthapleSanghu
(Province Strategic Road) which connect two local level government centers. All the Other roads
apart from these two roads are underAhéhrai Tribeni RuralMunicipality.

Aathrai TribeniRural Municipality has already classified &ovinceSadak which is the Major

Road to connedour ward (1,2,3,4)similarly there is another Krishi sadak which move along the
farm area connecting different wamfsRuralMunicipality. RuralMunicipality has proposed Road
Tamor Corridor Along with above mentioned road and remaining roads are classified in different
Class Class A to Class D.

5.1.1 ProvinceRoad (Strategic Road Network)

Having ROW 12m, Class Aall ProvinceHighway Total length of road with in the Municipality
is 226.36. The proposderovincesadak in Aartari Tribeni Rurdflunicipality. The Provinceroad
will cover four ward of Aathrai Tribeni Rurdunicipality. Every pad network within thalong
with their length, ROW, places through and new construction is given in tabular form below.
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In Aathrai TribeniMunicipality, Class A roads haveRight of Way (ROW) of 12 meters. The
road includes:

6 Two carriageways, each 5.5 meters wide, separated byetekwide median.

6 Sidewalks for pedestrians;neterwide on each side, with drainage below them.

52 Cl ass OAO06 Road

Class A roads are the main roads that connect key areas like markets, tourism centers, industries,
or several wards. These roads are directly linked to the National Strategic Road Network or district
roads. A list of Class A roads is provided, and theiaited map is shown in the accompanying
figures. The typical crossection of a Class A road is shown in Figure 4.
In Aathrai TribeniRural Municipality, Class A roads haveRight of Way (ROW) of 12 meters.
The road includes:

6 Two carriageways, each 5.5 meters wide, separated byetekwide median.

6 Sidewalks for pedestrians;meterwide on each side, with drainage below them.

o A setback distance of 2 meters on both sides of the road.
This design ensures smooth traffic flow and safety for pedestrians.

Figure 4 Typical cross section of Class A road
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Table 4 Class A Roads

Draft Report

- Length (km) Road
Name of Transport | Ward | ClI RO Lengt | Surfac EX|$t|n Pavgmen Setbac Condmc_)n
Linkage No | ass w h (km) e g Width | t Width Kk (m) (Upgrading
Muncipal 9 (m) (m) (m) Blac Earthe and Repairs
Code Kk Gravel | n New needed)
Limbuni -Juketa¥r
HanpangPabhek
Sano Phedi 1,2,3,
M10105 “Kattike -Sobuwa 4 A 12 35.22| ER 4.5 3 35.22
Lungsungwang
PhungthapleSanghu
Table A Class Road Alignment
S.N. Road Alignment Ward No. Length (kM)
Limbuni-DhandeAmale-NighuradinKachure 1 8.45
KachureDanabarJuketar Arubote-DandagausKhuwakholagaun 2 5.91
KhuwakholagaussimbuBalangHampangChungwaMeheleYaksePabhek 3 13.62
Sano PhedKattika-SubuwaseleleLungsungwang 4 7.25
Total Length 35.23
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53 Cl assoad B6 R

Class B roads are those that connect to majormeadlorks and other roads of similar hierarchy.
They link major growth centers within the same ward or neighboring wards and provide access
between Class A and Class C roads. A list of Class B roads is provided, and their detailed map can
be found in the ammpanying figures. The typical cressction of a Class B Road is shown in
Figure 5.
In Aathrai TribeniMunicipality, Class B roads haveRight of Way (ROW) of 10 meters. The
design includes:
A carriageway of Tme t avidth. 6
Shoulders, each 0.5 meters wide, on both sides.
Footpaths on both sides, edcmeterwide, with drainage below them.

o A setback of 1.5 meters on either side of the road.
This layout ensures efficient connectivity and access while accommodating both vehicles and
pedestrians.

O« O« O«

Figure 5 Typical cross section of Class B Road
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Table 5 Class B roads

Draft Report

Length (km) Roa_c!
RO | Len Existi | Paveme Conndltlo
Name of Transport | War | Cla W th 9 | surfa ng nt Setba (Upgradi
Linkage dNo| ss ce |width | width |ck (m) Pg
(m) [ (km) (m) (m) ng ar_1d
Muncipal Blac | Grav | Earth | Ne | Repairs
Code k el en w needed)
M10105 JuketarNagi Danda 1,2 B 10 4.94| ER 4 2 4.94
Ward 2Danaban 5
M10105 Chokpur B 10 891| ER 4.5 2 8.91
M10105 Dandagaun Ambote 2 B 10 3.99] ER 4 2 3.99
PaalikaSobuwakhola 35
M10105 Dobhan ' B 10 8.28| ER 4.25 2 8.28
M10105 PaalikaCharaane 3,4 B 10 7.14| ER 5 2 7.14
M10105 Kattike - Mehele 3,4 B 10 561| ER 3.5 2 5.61
DobhanSobuwa W4 45
M10105 W5 ' B 10 8.87 ER 5 2 8.87
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54 Cl assoadCb6 R

Class C roads are those that connect to highser roads and include agricultural roads that link
farms with minimarketcentresor agrebased productionentres These roads primarily support
local trips and the mobility of goods and people within the municipality. A list of Class C roads is
provided, and their detailed map can be found in the accompanying figures. The typical cross
section of a Class C Road isosvn in Figure 6.
In Aathrai Tribeni RuraMunicipality, Class C roads haveraght of Way (ROW) of 8 meters.
The design includes:
A carriageway of 5.5 meters width with no additional shoulders.
Footpaths on both sides, each 1.2 meters wide, with drainage underneath.

o A setback of 1.5 meters on either side of the road.
This design ensures these roads effectively serve local transportation and agricultural needs while
providing safe access for pedestrians.

O¢ O«

Figure 6 Typical Cross Section of Class C roads
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Table 6 Class C roads

Draft Report

Length (km) Road
- Conditio
RO | Lengt Existi | Paveme n
Name of Transport | War | Cla W h Surfa ng nt Setba (Upgradi
Linkage dNo| ss ce |width | width |ck (m) P9
(m) | (km) ng and
Munci (m) (m) -
uncipal Blac | Grav | Earth | Ne | Repairs
Code k el en w needed)
Khari Vir -Khaltea 1
M1010503C | Phunguwa C 8 3.06| ER 4 15 3.06
1,2,3
M1010504C | Krishi Sadak ,5 C 8 15.36] ER 3 15 0.85
M1010506C | PaalikaKachure 1 C 8 0.87| ER 4.25 15 0.87
M1010507C | Phunguwa 1 C 8 1.58| ER 3.75 15 1.58
Phunguwa kholdalla
raj Pomu GhaBheralo 1
M1010509C | vir(Part 1) C 8 249| ER 3.75 1.5 2.49
Sukamerworvadaue 1
M1010511C | yuwaDhungasaagu C 8 3.31] ER 4 1.5 3.31
M1010512C | Wardl- Malbanse 1 C 8 1.79| ER 4 15 1.79
M1010513C | AruboteDandagaun 2 C 8 1.71| ER 3.5 15 1.71
Arubote Juketar >
M1010514C | MahabirDandagaun C 8 244 ER 4 1.5 2.44
Ward 2 officeRamite
Ambote Tamor 2
M10105 Corridor C 8 1.80| ER 4 15 1.80
Hangpang Mulchowk
Dandakharka 5
MahabirDandagaau
M1010517C | Nagi Danda C 8 5.27 ER 3.2 15 5.27
M1010518C | JuketarNagi Danda 2 C 8 277 ER 4 1.5 2.77
M1010519C | JuketarWard Offce 2 2 C 8 1.18| ER 3 1.5 1.18
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Kaabeli Mandir

Draft Report

M1010520C | Corridor C 8 0.81| ER 2.75 1.5 0.81

M10105 Pathivara Temple C 8 1.32]| ER 3.5 15 1.32

M10105 Ward 2 Office-Paire C 8 551| ER 4 15 5.51
PaalikaPamgra
jhamatKhuwakhola

M10105 ward 2 C 8 424 ER 3 15 4.24
Bagdwar Primary

M10105 School C 8 1.11| ER 3.75 1.5 1.11

M10105 Chungwa Road C 8 1.81| ER 3 15 1.81
Daurali Bhanjyan

M10105 ShyamChowk C 8 3.63| ER 4.5 15 3.63
DhungeaOsalea

M10105 Titeani C 8 0.98| ER 4.5 15 0.98
Kalika Primary Schoel
Chuwo KholaTar

M10105 GaauDandaKharka C 8 215| ER 4.5 15 2.15
Kanxi Chowk
Makarjung ko ghar

M10105 thultar C 8 239| ER 3.75 1.5 2.39
Tek Raj ko Ghar

M10105 Bhangtar-Tityane C 8 1.02| ER 3 15 1.02
Ward 3 officeBalang
BismureKhuwa

M10105 (Kirshi Sadak) C 8 3.58| ER 4 15 3.58
Charaane Chowk
NesumHealthPost

M10105 Road C 8 1.97| ER 2.75 1.5 1.97
GufaaBhuja-gojar

M10105 Lungsungwangselele C 8 257 ER 3.2 15 2.57
Kamal Danda
Lungsungwang
Bhandari Dand®khre

M10105 Road C 8 1.89] ER 3.75 15 1.89
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Draft Report

LungsungwangDevi
ThanKattike-Poudel 4
M10105 GaauMijar GaauRoad C 8 3.36| ER 3.75 15 3.36
M10105 Nesum 4 C 8 3.01| ER 4.75 15 3.01
NesumBanjhogare 4
M10105 Sobuwa Dovan Ghat C 8 0.12] ER 4.75 15 0.12
M10105 SobuwaSelele 4 C 8 1.73] ER 4 15 1.73
Sobuwaselele 4
M10105 Phungthaple C 8 1.97| ER 3.75 1.5 1.97
M10105 Ward 5Tellabung 4 C 8 0.51| ER 3.5 15 0.51
DandagaurBasinala 5
M10105 Road C 8 1.26| BT 6 1.5 1.26
M10105 DobhanSasinala 5 C 8 2.87| ER 6 15 2.87
NesumBanjhogare 5
M10105 Sobuwa Dovan Ghat C 8 5.14| ER 4.75 1.5 5.14
M10105 NesumChangeWard5 5 C 8 0.80] ER 4.2 15 0.80
M10105 Ward 5Tellabung 5 C 8 1.10| ER 3.5 15 1.10
M10105 Ward5Dandagaun 5 C 8 1.31] ER 4 1.5 1.31
Ward5Lungdharn 5
M10105 Dandagaun C 8 1.77| ER 5.75 15 1.77
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55 Cl assoad D6 R

Class D roads are smaller roads that connect to haglder roads and serve local purposes, such
as linking farms tanini-market centers or agitmased production centers. These roads support the
mobility of people and goods within local areas. A list of Class D roads is provided, and their
detailed map can be found in the accompanying figures. The typicalsacssn ¢ a Class D

Road is shown in Figure 6.

In Aathrai Tribeni RuraMunicipality, Class D roads haveRight of Way (ROW) of 6 meters.

The design includes:

A carriageway of 3.8 metersd width.
Shoulders on both sides, each 0.5 meters wide.

A footpath on one side, 1.2 meters wide, with drainage underneath.

A setback of 1.5 meters on both sides of the road.

This design ensures Class D roads effectively support local travel and agricultural activities while
maintaining safety for pedestrians.

O« O« O¢ O«

NS /N /=N e
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Figure 7: Typical Cross Section of Class D roads
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Pave Length (km) Road
- Conditio
War RO | Leng Existi | men n
Name of Transport Cla Surfa ng t Setbac .
. d W th . . (Upgradi
Linkage SS ce | Width | Wid | k(m)
No (m) [ (km) (m) h ng and
Muncipal (m) Gra | Earth | Ne | Repairs
Code Black | vel |[en w needed)
M1010501 | BanpaleGaire gaau 1
C Phoktang D 6 1.68| ER 4 1.5 1.68
M1010505 | Oli DandaBhota Tar 1
C Dhodra D 6 260 ER 3.75 15 2.60
Phunguwa Khola
M1010508 | Janakalyan School 1
C Paalikaa D 6 240| ER 4 1.5 2.40
M10105010| Phunguwa to Pathivaral 1
C mati jangule D 6 2.04| ER 3 1.5 2.04
M10105 Maata/MitlaaCorridor 2 D 6 1.34| ER 3.25 1.5 1.34
Tamor Corridor
AmboteMajhagaun 2
M10105 Ward 2 office D 6 242| ER 3.75 1.5 2.42
Connector of paalika
road and Khuwo khola | 3
M10105 road D 6 0.90| ER 4 1.5 0.90
Paalika-Sirjaag
Secondary Schod¥ill - 3
M10105 Kanchi Chowk D 6 1.95| ER 3.25 15 1.95
PabhekNewokham 3
M10105 Sobuwa Khola D 6 1.01| ER 4 15 1.01
Shree Santi Basic
SchootMicherigha 3
M10105 Krishi Sadak D 6 0.73| ER 3 1.5 0.73
Gai ThunrChuwaa
Khola-Thuti-Sobuwa 3
M10105 Khola D 6 2.49| ER 4 15 2.49
M10105 Gaurab SadaiSimbu 3 D 6 1.90| ER 3 1.5 1.90

StrengthEngineering Company Pvt. Ltd.
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Health PosPaalika 3
M10105 Charaane D 6 1.52| ER 3.25 15 1.52
Sobuwa KholaGairi- 4
M10105 Nesum D 6 1.94| ER 4 15 1.94
Ward5 Lungdarn 5
M10105 Dandagaun D 6 1.45| ER 4 15 1.45

StrengthEngineering Company Pvt. Ltd.
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SECTION 6. FIVE YEARS MUNICIPAL TRANSPORT
MASTER PLAN

6.1 Strategic framework

The framework adopted during the entire planning and how it is compatible with long term vision
of transportation planning andconomiesocial development is described in the underlying
headings.

6.1.1 Hierarchy of road

In any urban aredrovinceof proper hierarchy of roads at proper spacing helps to reduce traffic
congestions and increase the mobility along the roads. Aferelled road hierarchy and its
network of roads will reduce overall impact of traffic on the land use and at the sangiittee

the planned change of the land use. Thus, a proper hierarchy of road networks should be provided
at proper spacing so that their purpose and functions can be justified.

Hierarchy should be maintained according to the major SRN road (national highway, feeder road)
that passes through tiural Municipality or is closest to the municipal area. Urban/municipal
roads that open into these SRN should be have proper ROW and spacing so that the traffic that
enters the SRN is justified and the purpose of the road is also preserved. The NRS (20%® gives
Provinceof parallel service (frontage roads) at the spacing of at least 750 meters. Larger spacing
creates bottlenecks whiléoser spacing may be unnecessary.

Awell-f or med network of Class fAA0O and fABO roads
urban area and bigger blocks in the rural areas. The hierarchy also provides well connected
pedestrian way.

6.1.2 Rural roads

Rural roads are used by all sorts of users including pedestrians, motorists and pubic vehicles. Their
speed of travel varies significantly. Pedestrians move slowly while other motorized vehicles travel
at greater speed&haring of common roadway by all these users is very unsafe and unpleasant,
especially for the active users. Their volume is also quite significant and thus cannot be ignored.
Thus, proper road infrastructure should be provided to ensure their safetydyaded pedestrian
facilities.

6.1.3 Public transport

Public transport is a means for enhancing mobility of local people. High proportion of active
transport users justifies the necessity of public transport to increase their mobility and thus access
to wider services and facilities within the perceived travee budget. Proper structured public
transport routes are vital for sustainable transport development. The existing economy and travel
pattern may not sustain on its own. Development of proper roads to facilitate access and (through
access) mobility twarious services and facilities will create more trips and thus demand. Strategic
development of such roads will not only create demand for public transport (greater mobility) but
also develop proper road network where public transport vehiclgdayan
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As the demand increases, before veéilictured and formal transport is justified economically, the

local government should introdupeiblic transport. They are government run public vehicles.

Their sole purpose is to provide greater mobility to the local people even when the demand is not
economically justified. SucRrovinceadds fuel to the overall development of the local economy.

It also captures the potenti al public transcg
to increase public ansport users in the future and creates an environment to introduce formal
public transport services.

6.1.4 Principle guideline of road planning

Change in land use and transport are cause and effect of each other, as depicted by the land us:
cycle in previous chapter. Thus, current land use and the predicted/planned change in land use in
the future is the basic guideline for transport planning.elg@ment of compact settlements and
corresponding development scenario has been considered for road planning. The Municipality is
urbanizing area whose population is expected to rise in the coming years. As the population is
added, the settlements grow Ibdtorizontally and vertically. Horizontal expansion increases the
built up area while vertical expansion increases the population density. With higher road densities,
the required width of the transport facilities also increases locally and along therozajer
Increase in built up area demands bigger network of local and collector roads which ultimately
demand wider roads of higher hierarchy.

6.1.5 Hierarchy of settlement

A proper hierarchy of settlement should be developed to segregate the commercial and business
centres from settlement areas and industrial arelierarchy of the market centres should be
developed as main market centre and local market centres. Promotiomuafidar or multi

nuclear city is necessary for even development of the settlements within the municipality. These
bring many services anddities closer to the demand and reduce the need to travel to the main
market centre.

6.1.6 Introduction of basic road and road side infrastructure

There is a need to redefine the term Aroad v
road surface for motorized vehicles as proper road way. Although, the proportion of active
transport users is very high, the road infrastructure necessaryprstyese users do not fit within

the defined road by the locals. Such perception and construction of road infrastructure accordingly
will lead to high rate of motorization which creates problem to manage the generated traffic,
pollution and other extertiaes.

In the present context, with very high active users, proper networks of pedestrian way and cycle
tracks should fit in the basic road width. It should be planned and implemented as basic road side
infrastructure. Similarly, the landscaping of the road sastwith proper greenbelt increases the
greenery in the city, provides shade to the active users, segregate different users and a pleasan
travelling environment for all the users.

Proper lay by s are necessary elements for proper public transport system. Bus stops should have
proper sheltering furniture, seating benches, lighting system, trash boxes, information boards and
displays of routes and schedule of buses and proper codpectestrian ways and zebra crossings.
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6.1.7 Urban road discipline

Obeying of proper discipline and enforcement of it is equally important aBrdwnceof the

urban road infrastructure itself. Proper discipline not only makes the use of the facility efficient, it
also creates a sense of comfort and safety. Segregation of the pedestrian way and cycle track from
the main carriageway enforces certain lefaliscipline among the useRtovinceof proper NMT

crossing facilities and control of jay walkers is necessary to maintain proper flow of traffic in the
Main Street ad safety.

6.1.8 Integrated service planning

Integrated service planning is a very important factor for damage minimization during construction
and expansion of various facilities. As the road follows, settlement also expands which demands
other facilities such as electricity, drainage and drinkigew All these facilities are provided
along with road infrastructure, mostly within the ROW of road. Proper integration of these services
with road planning is necessary to minimize multiple investments in the individual infrastructure
and the damage tther infrastructure during maintenance and/or expansion.

6.1.9 Development phase of roads

The proposed roads cannot be directly implemented at a glance. Proper phases of development of
roads of all hierarchy should be envisaged and planned. The first phase is simply the formulation
of necessary hierarchy and identification of road sectionssiates/ can serve as different
hierarchy roads. During this phase, bylaws as demanded by the formulated road hierarchy along
the identified roads should be enforced. The next phase is to develop necessary policy and
implementation plan for expansion armhstruction of the road. The phases of construction total
road width should also be worked out as development of full road width as demanded by the
respective road hierarchy may not be possible. As such, implementation of road hierarchy starts
from roadsm lowest hierarchy and stage wise expansion of the roads according to the demand and
necessity of wider roads and facilities to the higher hierarchy roads.

6.1.10 Grass root institutions

The grass root institutions/committees should be empowered wiidkieceof local technicians
in such institutions. Such institutions incl
and others.

6.2 Prospective plan of Municipal road network

Perspective plan of Municipal road network includes the maintenance of the access and collector
roads and development of higher hierarchy road corridors supporting mobility of the roads. First
five years should focus on development of existing access epattheir maintenance. It also
incorporates construction of new road linkages to provide basic access to the settlements. Roads
of Class ACo wil/l al so be widened to its fun
permitted by the available rdaspace. During this period formulated road hierarchy will be
implemented in terms of policy and enforcement of bylaws. Within 2 years other complementary
plans of land use and city development will be developed. In the third year, the MTMP and its
perspetive plan should be revised in coordination with the other plans formulated and changes
captured during this period.
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Year five to ten will then implement the higher hierarchy roads in stages of clearing of the required
ROW road space and construction of necessary infrastructure. Proper development stages of roads
should be planned (constsrtuacntd aornd so fo fCl QGlsass sfi AC
upgrading to Class fiBo0 and then to Class AA
developed and finalized at the end of this period. The road network developed during this period
shall complete constructio of Cl ass ACO roads. This will de
local road networks. Gradual upgrading of the higher hierarchy road networks during year ten to
twenty will be justified by the traffic generated and level of mobility demanded fooduine
emerging economy.

6.3 Financial institution and capital investment plan

To determine how much of the proposed work can be carried out iryiwr BATMP period, it is
necessary to estimate the budget available in this period. This is done by estimating the amount of
money available from different sources based on the actualrasof the current or last financial

year, assuming certain growth rates for each funding source.

It is recommended that the planning section of Municipality should incorporate funding source
from different |l ine agencies as well as NGC
management, infrastructure development and maintenance of road within thogpislitp.

6.4.1 Budget Trend

Municipality has been established which has not adequate internal resources. Majority of budget
is provided by the Government of Nepal in different headings. The budget of the municipality is
given belows

6.4.2 Allocated Budget on Road Development

Municipality has allocated budget for the development of urban roads mainly on the upgrading
and maintenance of roads. The budget allocated on the annual plan of municipality is given

Tablel Last five year budget of Aathrai Rural Municipality

SNO Budget. _ Total Bu_dgets for R_oad and Percentage
Year(Fisical year) Budget(NRs.) Bridge(NRs.) in Lakhs Increment
1| 76/77 324530000 132 0
2| 77178 391681678 136 4%
3| 78/79 443093980 550 41.10%
41 79/80 435588980 757.5 20.75%
51 80/81 502290200 833.25 10%
6 | 81/82 999.9 20%
7 |82/83 1199.88 20%
8 | 83/84 1439.86 20%
9 | 84/85 1727.83 20%
10 | 85/86 2073.39 20%
11| 86/87 2488.07
Total add five year 8929.03
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The rural municipal budget for road and road side infrastructures has been rapidly increasing in

Draft Report

the pasyears. The budget hasciore32 Lakhin the fiscal yeaR076/77 to lwore 36 lakh in the
fiscal year 2077/78After that,the budget has increased by 4n the fiscal year 2076/7The
budget ha® crore50Lakh in the fiscal yea2078/79 to ¢rore57lakhin the fiscal year79/80he
total budget required in the MTMP for @eriod of 5 years is 24 cores 88 lakMWgith this
requirementaind assuming a growth rate of 20% for the efispal yearwith a steady growth rate
of 20% per annum thereatfter, the total budgetired in the fiscal year of 2086/8@r road and
road side ifrastructuredor the first five years is R24 cores 88 lakhd he trend for the budget
dissemination is shown in the figure below

Table2 Budget Trend and Projection

- Budgets for Road and Time period
BudgetYear(Fisical year) Bridge(NRs.) in Lakhs
76/77 132 Past Year
77178 136
78/79 550
79/80 757.5
80/81 833.25
81/82 999.9 Present Year
82/83 1199.88 Forecasted Budget
83/84 1439.856
84/85 1727.8272
85/86 2073.392
86/87 2488.071168
Budget Trend and Projection
Forecasted Budget
3000 I
2500 [ |

%

_C, 2000 PastBudget

2

£ 1500 A Present

g ( \ Year Budget

3 1000 °

m

N
76/77 77/78  78/79 79/80 80/81 81/82 82/83 83/84 84/85 85/86  86/87
Fiscal Year

Figure : Budget Trend and Projection.
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6.5 Five-year budget expenditure

One of the final outcomes of this study is to provide annual budget expenditure for proposed
intervention (new construction, upgrading, maintenance and rehabilitation).

For the allocation of yearly budget, the total cost required for twenty years is first calculated and
this amount is distributed to twenty year assuming that budget spending capacity of Municipality
is expected to grow at the rate A% per year. Total budget acquired for the 5 years was found to
be approximatelyNRs. 892.9Million.

The estimate of budget required for the five years is prepared based on the assumption that the
Class A road is to be made two lane, Class B road is to be made intermedi@aiaieoadand

Class C and road is to be maintenaneed lane considered are assumed to be metalled. Due to
limitation of budget, the roads are assumed to have simple cross drainage structures within this
period whereas cross drainage structures such as Bridges are not included in this budget and
expected tde completed withithis time period by external sources. For approximate costing, the
construction rate of road appurtenances is assumed to be equal to that of gravelling cost and for
short term the minimum width of 2m is assume

MTMP mainly deals with all Class roads. Interventions on those roads need to be incorporated in
annual budget pl an. I ntervention that need ¢
next priority in coming year. If a certain road, which wage#ed to complete in first year could

not be finished in first year, need to be given first priority in next year expenditure plan. If there is
deficit in annual expenditure, Municipality need to incorporate that particular heading in next year
at any costThey can look for grant, assistance from province and central level or they can
incorporate them by shifting budget from less importance item/heading.

Total budget is first broken down to 70% for road construction and 30% for maintenance. Of the
total budgetvailable for construction of roads, 40% are allocated for construction of class A roads
and 30% is allocated for Class B and 30% for Class C and D roads.

Total budget

Construction
(70%)

Maintenance (30%

E— Class A (40%)

E— Class B (30%)

——  Class C& D(30%)

Figure 8: Budget Distribution
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5 Years MTMP Budget Budgets for Road and Bridge
m Construction cost

m Maintenance Cost
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Chart 14: Five years MTMP Budget

From fund available for construction of A, B, C roads, each year for the next five years from
preparation of MTMP, Rs. 1,000,000.00 shall be allocated for study and advocacy of development
of road corridor through major road class for clearance of rightagf from maintenance fund.

Total cost for the required interventions proposed is calculated based on the rates of ToR and was
found to beapproximately NRs 892.9 Million

The details of budget with roads along with their length, rank and interventions for five years have
been presented ANNEX II.

6.6 Scoring Criteria and Priorities

A network consists of several links. It is not possible to construct all roads at a time due to resource
and time constraint. Therefore, each link in a network needs to be prioritized and various
interventions need to be taken based on the prioritizaAifder. developing a municipal level road
network, the cost estimate of the road is prepared and benefit of each link in the network is assessed.
There might be various criteria of prioritization, which may differ from place to place The basic
criteria thatis used for prioritization includes existing population within the zone of influence,
present road demand, future potential route, accessibility situation, land use pattern, proximity to
the market/service centres, religious and tourism places, existgwith and surface type.
These criteria are given various weightage and weightage average of all the criteria is summed up
to come with a priority of intervention. All type of intervention is provided with same scoring
criteria. The finalized scoring ¢erion based on rigorous study is set in front of municipality and
MRCC for its approval.
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Each road link is allocated the number of points corresponding to the fulfilment of the particular
criteria. The weighted average of score that each intervention receives leads to a
ranking/prioritization of the intervention options. Short descriptiormmefihdicators used is given
below and detail discussion is giverMolume Il of the report.

w

0 Demand priority of wards indicates higher the priority order of the road by ward, higher
the weightage the road gains.

0 Proposed road classhigher the road class, higher number of people it serves and it should
get more priority.

0 Total existing width: the road with more width should get higher priority because it
indicates the necessity of road and the p

0 Population served:the main purpose of the road is to serve people and more a road serves
for population it should be given high priority.

0 Road surface condition:from the point of view of accessibility to mobility, more priority
should be given to road of poor surface condition to upgrade to higher condition.

0 Road density:it may be defined in two ways. In one way it is the length of road per unit
area of the settlement and in another way it indicates the length of road per 1000 population
it serve.

0 Settlement density:higher the settlement density, higher will be the road users and hence

such area should be given more priority.

Service provided by the road such as Recreational(R), Agricultural (A), Market (M)

and Service centre(S) (RAMS)if a road provides more service than another then this

road should be given higher priority.

Access to poor and minorif a road serves for poor and marginalised people then it should

be given higher priority.

O«

O«

6.7 Staging Implementation
Mid period review

In light of present context without proper land use and city development plans of the municipality,
the formulated Municipal transport plan for five years and long term perspective plan cannot be
complete. Comprehensive drainage plan and layout also ghielggacement of cross drainage
structures along the roads. Therefore, a mid period review is necessary. This review follows the
formulation of comprehensive city development plan and land use plan. These plans will bolster
the transport master plan antba suggest necessary deviations and revisions. The surveys
conducted to prepare this MTMP are baseline survey for future planning. In reference to these
surveys, the mid period review will track the changes and its effect on the formulated five year
plan and long term perspective plan. Based on the recommendations of land use and city
development plan, and the changes during the first two years in the road infrastructure and road
traffic the mid period review will guide MTMP in the later stages.

The next MTMP will be prepared in the sixth year which will create a void in continuity of transport
infrastructure development during the sixth year. The mid period year shall also formulate
implementation and investment plan for that period which wittdreéed over the next MTMP.

Yearly maintenance plan
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According to the yearly progress of transport infrastructure development and construction, yearly
maintenance plan should be prepared. This maintenance plan addresses the recurrent maintenance
specific maintenance and emergency maintenance requireméimesnofinicipal roads.

Stages of development of roads

Visualization of stages of development of roads is very important aspect of long term Municipality
transport master plan (perspective plan). Current land use and road side development may not allow
immediate implementation of wider roads. These restriststiould be addressed in various stages.

The stages can be visualized in reference to various variables.

The prime stage is the formulation of policy and plans. This stage formulates the hierarchy and
their geometric and physical characteristics, purpose and functions along with necessary ROW.
With the formulation of road hierarchy, road bylaws will be erddrdt should be followed by
formulation of proper implementation strategies for/and use of various tools for land acquisition
and compensation, method and stages of construction of roads and road side infrastructures and
enforcement of road discipline amjht of users. Development of such policies will support
continuous development of the roads. The next stage is to clear the total right of way so that other
infrastructures integrated with road can be developed. Until the end of clearing of propef right
way, the policies should be strong and welbrmed. This will mark the entry to the next stage
which is construction of full phase of all hierarchy roads.

Construction of higher hierarchy roads should be done in stages according to the necessity as
guided by the developed lower hierarchy roads and corresponding demand of higher hierarchy
roads they generate. The first stage should connect the pedestriangatitle tracks along with
doubl e I ane carriageway for all higher hiera
follow construction of road space to the ste
ABO0O and finallagst @aBGl asadB8A&dhoCGl d also foll
Construction of welconnected pedestrian way and green belt along the edges of the ROW restricts
any possible encroachment of the road space. For detail, #emer Il of this repord

6.8 Gap Analysis
In this method used to compare the current state with a desired future state in order to identify the
gaps that need to be addressed.

Gap Analysis
Total
Projecte
d Rate Target
Budget Construction(70%) Total | Existin Per meet by
Lengt g Target local
(NRsCr. h Surfac | Km(Cr. | bugget(Km
) (Km) | Surface e )
89.29 Class A (40%) NRs.Cr 352 ER BT 4 6.95
25
NRs62 5 ClassB (30%) NRs.Cr 478 ER GR 2 9375
Cr. 18.75
ClassC&D (30%)
NRs.Cr 146.6 ER 2 9.375
18.75 GR
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Maintenance(30%)

NRs. 26.787 Cr.
Table3 Gap Analysis Target according to present budget trend.

The above table provided presents the Syear total projected budget of Nrs 89.29 crores will be
utilized for raad construction and maintenancaut of the total, 70% (NPR 62.5 Crores) is
allocated for construction and the remaining 30% (NPR 26.787 Crores) for maintenance. The
construction budges further divided amongpad classes: Class A, Class B, and Class C&D. Class

A roads receive 40% of the construction budget (NPR 25 Crores) to upgrade 35.2 km of existing
earthen roads (ER) to bituminous stad@T), but with a cost of NPR @rores per km, onlg.25

km can be upgraded, indicating a significant gap. Class B roads, which involve upgradiki

of ER to gravel roads (GR), are allocated 30% of the construction budget (NPR 18.75 @&tores).
the rate of NPR Erore ger km, only target9.375km can be achieved. Similarly, Class C&D roads
have the same allocation of NPR 18.75 Crores for upgrading 146.6 km of ER to GR. However, at
the same rate, ony.37%km can be addressed, leaving a large portion unmet. The remaining 30%
of the total budget, NPR 26.787 Crores, is dedicated to maintenance works, though specific details
are not provided in the table. Overall, the analysis highlights a budgetary shestatially in

the Class A and Class C&D road categories, pointing to the need for eitheradditnding or a
prioritization strategy.

Municipal Demand and Expectation
Types Rate Total
of Length per Cost(C|Cost(Cr|Local Budget demand frorRrovince
Road |Of RoaqSurface of Road |KM r.) ) Budget(Cr.)| And Central government (Cr)
Class
A
/Provi
nce 255.14
Road 35.2BT 4 140.8
Class 1665.85
B 47.8GR 2 95.6
Class
C&D 9.37GR 2 18.74 89.2¢

Table4 Municipal Demand and Expectation

The table illustrates the municipal demand and expectation for road construction based on three
road categories: Class RiovinceRoads), Class B, and Class C&D. It presents the total length of
roads, surface type, cost per kilometer, total cost required, available local budget, and the budget
shortfall expected to be covered by the provincial and central governments.

Overall, the total length of roads to be upgraded is 183 km, with Class A roads requiring bituminous
surfacing and the remaining roads planned for gravel surfacing. The total estimated cost for
upgrading all roads stands at NP55.14Crores, whereas the available local budget is only NPR
89.29 Crores, resulting in a funding gap of NFgR.85 Crores
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Looking at the details, Class A roads span 35.2 km and are expected to be upgradednousitumi
standard at a rate of NPRC4ores per km. This results in the highest individual cost of NPR 105.6
Crores. On the other hand, Class B roads, whicd@gkm long and to be surfacedth gravel

at a rate of NPR Erores per km, require NPE8.74 Crores. Class C&D roads co®37km and

also need gravel surfacing, amounting to NEBR74Crores in total.

When the total projected cost of NPR5.14Crores is compared with the local budget of NPR
89.29 Crores, a clear gap of NB65.85Crores is observed. This shortfall represents approximately
37.6% of the total financial requirement and is expected to be fulfilled through support from the
provincial and central governments.

In summary, the data highlights a significant funding gap, especially in Class A roads, and

emphasi zes the importance of external fundi
goals.
300 Gap Analysis
255.14
250
200 165.85
150 Target
100 89.29 ClasA BT 35.2 Km
Class B GR 47.87Km
o0 Class C&D GR 9.37KM
0
Total Cost(Cr.) Local Budget(Cr.) Budget demand from
Provision
And Central

government (Cr)

Figure 1.6-1 Gap Analysis
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7/  CONCLUSION AND RECOMMENDATION

The country has undergone restructuring and the way of planning and implementing development
activities has changed as compared to the past practices, giving more power and budget to the local
levels. The new formed local levels are required to providermaw input for implementation of

the prepared plans and support the development of the municipality and its infrastructures. The
institutional capacity of the Municipality needs to be strengthened with technical experts such as
urban planner, GIS expertsdiothers to effectively understand and implement the plans prepared.

To make the transport sector sustainable, a more rigorous study that prepares plans at local level
for the management of traffic at local level should be done. Further, the coorderatmy the
stakeholders for different kind of development activities need to be strengthened to ensure effective
implementation of such plans prepared.

Municipality Transport Master Plan has been prepare@dothrai Tribeni RuraMunicipality. A

series surveys for data collection, series of different level interaction with the locals and various
authorities was conducted. The study has identified all the roads RuthEMunicipality, their

status and interventions required. The map of IDPM, MIM, MTPP and other maps has been
prepared. Detail implementation strategy and budged expenditure plans have been prepared. The
inventory shows that majority of ads are narrow and needs maintenance and upgrading. This is
in line with the demand by the wards. The accessibility of roads has addressed most of the
settlements but their mobility is very low. Access to facilities is hindered due unavailability of
transprt linkage and also due to lack of reliable and safe public transport services within the
Municipality. Introduction of proper city buses and public transport is pertinent to fuel the
development process at earliest.

Although local government budgets are crucial for development at the grassroots level, relying
solely on them is often not sufficient to achieve the desired outcome wiflvéxygearperiod. For
instance, iocal governmentas only been able to blacktop 6KdBmetresof road ,which falls
significantly short of the total requirement. The municipaktymprses approximately 35
kilometresof Provinceroad indicatinga substantial gap between the planned and gutogiess.

This shortfall highlights the need for additional financial support beyond the governments regular
budget. Without adequatesourcesessential infrastructure such as road cannot be development
to meet the growing need pbpulation. Thereforgo ensure the effective implementation of the
road networlplan and tdulfil the five year development goals, inescessary to allocate a separate
Provincebudget dedicated specifically to the construction of these roads .

Overall, while local government efforts are commendable, they are not enough to address the scale
of infrastructure development required within the planned timeframe. To bridge the gap between
plans and outcomes, a dedicaB®dvincebudget should be allocated for road construction. This

will ensure timely progress, enhance connectivity, and contribute to the overatesooiemic
development of the municipality

The study has formulated hierarchy of roads which is necessary for long term rapid development
of the Municipality area. The report presents the necessary functions of the roads and their
characteristics. Possible cross sections are also recommendediudiizehas shown high
proportion of active road users which have been addressed thoRvagimce of pedestrian
facilities and bicycle tracks is all roads except access roads. This is necessary to be implemented
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as the developed cities are having trouble to address the demand of active mode user freendly urb
road infrastructures, Aathrai Tribeni Rural Municipalitgs the opportunity to sustain the road
users and create a sustainable and-platined urban road network and infrastructure. As the
implementation strategy suggests, the Municipality needs to develop proper framework and
policies for the implementatioof the perspective plans, built the capacity of the municipality and
the local organizations and camttees and proper stages of development of the roads.

This study, being first of its type for this Municipality, should be revised and integrated with other
plans that will be developed in coming years. Periodic review and update of the plans is necessary
according to the change in land use and traffic thetis in the future. A mid period review in the

third year and five yearly MTMP should be prepared every five years.
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SECTION 7. Glossary

Active transport

user

Capacity

Collector road

Emergency
maintenance

Forecasting

Local road

Maintenance

MTMP

Network

New
construction

Active transport(also called nomotorized transport, NMT an
human powered transport) refers to walking, cycling, and vari
such as wheelchair, scooter and handcart use. It includes
utilitarian and recreational travel activity, plus stationary use
pedestriarenvironments such as standing on sidewalks and si
at bus stops

The maximum number of vehicles that can pass over a given st
of a lane or roadway in one direction (or in both directions fi
two-lane or thredane highway) during conditions.

Collector roads provide both access and movement w
residential, commercial and industrial areas. They are typi
discontinuous between residential areas, so as to avoid t
infiltration through neighbourhoods. Lower density developm:
and conmunity land uses such as schools and convenience
are often located on collector streets.

Maintenance works that are to be carried out due to unexpecte
sudden blockage of roads that steghicular movement due t
natural disaster

The process of determining the future values of land
socioeconomic, and trip making variables within the study are.

Local roads provide direct property access in residential, indus
commercial and downtown areas. With local streets conne
primarily to collector roads, travel distances are short, speed
relatively low and volumes are modest, as their priffiamgtion of
accommodating traffic from adjacent lands.

The process of preserving the original condition or function o
asset

The MTMP is a strategic planning document designed to ide
and address the Municipalit)
The MTMP is the documents that identify, classify and priori
the municipal roads; identify possible sources of funds

materials for the construction of the prioritized roads accordin
their respective standards and scientific mobilization of

available resource.

Set of nodes and connecting links that represent transpor
facilities in an area.

The work of building
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Origin
The location of the beginning of a trip or the zone in which a
begins.

Periodic Maintenance works to bearried out in intervals of years and

maintenance largescale

Recurrent Small maintenance works not falling under routine mainten:

maintenance that are carried out a few times a year in all roads to repair n
damage resulting from traffic and rainfall

Routine Small maintenance works that are to be carried out in all the se

maintenance on all roads on a regular basis

Specific Spot treatments and repairs that do not occur every year or in

maintenance road, and which are very specificnature and location.

Trip A onedirection movement which begins at the origin at the ¢
time, ends at the destination at the arrival time, and is conductt

. a specific purpose.
Upgrading P parp

The process of addition or change that makes something bette
it was before.
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ANNEX |-A
ROAD CROSS SECTIONS
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Typical Cross Section of Class A Road
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Typical Cross Section of Class B Road
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Typical Cross Section of Class C Road
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MAPS
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