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1

Introduction

This chapter presents a brief introduction to the project - its context and background, objectives
and scope of work to be done. It also summarizes the content of the chapters in the report.

1.1 Context and Background

The Ministry of Federal Affairs and Local Development (MoFALD) declared 753 local units
including 283 municipalities in 2017 A.D. These Municipalities were introduced to replace the
previous village development committee system that was in use since 1990. Rapti Municipality was
formed combining prior Birendranagar, Piple, Lothar, Bhandarra and Korak VDCs. These newly
designated municipalities are at the first 5 years tenure of infrastructure development and thus
require ample mentoring and moulding so that organized development occurs in due course of
time. This can only be achieved through planned transport network development.

The local governance act 2074 of Nepal provisions for the local government/institution to
formulate local development plans as deemed necessary according to needs-based, bottom-up
and participatory approach. The main objective of the planning efforts is to make the investments
for planned development within each of the local bodies' territory contributing to attaining
sustainable livelihood and improved well-being of the people. The people’s need for sustainable
livelihood and improved well-being are such that they require better access to information, markets
and opportunities; they need better access to health, education and other goods and services.
Accordingly, gradual investment from state-owned and private entities in physical infrastructure
development evolved urbanized and semi-urbanized settlements leading to improved access to
various services, opportunities and resources by interior communities. The access can be ensured
only with planned transport network as it supports all other infrastructures. Better transport facilities
and services provide better access to all other services and economic activities.

To achieve the above mentioned objectives, Rapti Municipality has hired consulting firm to
prepare the Municipality Transport Master Plan of Rapti Municipality.

1.2 Municipality Transport Master Plan

High quality development plans lie at the heart of a high quality planning system. Although
continuous planning (long term and short term) in every development and infrastructure area is not
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an established system in local authorities in Nepal, the ministry of federal affairs and local
development has envisioned the necessity of planned transport network. To achieve a planned
investment in transport sector for the overall development of the municipalities, MoFALD initiated
the formulation of Municipality Transport Master Plan (MTMP).

The main purpose of MTMP is to prepare the inventory of existing infrastructures and plan the
investments in transport sector for the overall sustainable development of the municipal economy
and environment. As the comprehensive municipal development plan has not been prepared, this
study also sets out the visionary city development plan to guide the planning of the transport
network. Based on the visionary development plan and existing and potential development areas,
the hierarchy of road networks will be planned and prioritized for investment. After a comprehensive
study of the available and potential sources of investments, an implementation plan will be prepared
for the proposed prioritized interventions.

Therefore, MTMP incorporates identification, mapping and classification of existing road
network in the municipality along with formulation of visionary city development plan; followed by
identification of required intervention (new construction/upgrading/rehabilitation/maintenance),
prioritization of the road sections and, realistic physical and financial allocation of the available and
potential resources.

1.3 Location of study area

Rapti Municipality lies in the North Eastern part of Chitwan district, Bagmati Province. Its name
has been inspired by the name of Rapti river. It was formed in 2015 by merging five existing village
development committees- Birendranagar VDC, Bhandara VDC, Piple VDC, Lothar VDC and Korak
VDC. Itis about 120km distance from Kathmandu via road and no direct air service is available and
the nearest airport is in Bharatpur Metropolitan City. It covers an area of 212.31 square kilometers.
It has a total of 13 wards and has boundary with Makwanpur to the east, Dhading to the north,
Khairahani and Kalika municipalities to the west and borders south to Chitwan National Park. It has
a population of 57,107 according to 2011 Nepal census.

1.4 Objectives

The prime objective of the study is to prepare the Municipality Transport Master Plan (MTMP)
of Rapti Municipality. The planning approach is participatory and bottom-up from the settlement
level. The specific objectives are listed below:

e Finalize visionary city development plan if Comprehensive Town Development Plan is not
prepared

e Analyze the accessibility situation.

e Identify and priorities the interventions based on the accessibility situation.

e Prepare Indicative Developmental Potential Plan

e Prepare the Municipality Inventory Map (MIM) of Road networks. Collection of demands for
new/rehabilitation transport linkages from ward offices to municipality office.

e Prepare the Perspective Plan of transport services and facilities;
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e Prepare feasibility study report of the roads project of municipality catchment area.

e Synchronize the draft Perspective Plans of adjoining Rural Municipalities/ Municipalities/
districts develop scoring criteria and its approval from Municipality. Prepare the five-year
Municipality Transport Master Plan (MTMP)

e Prepare a realistic physical and financial implementation plan of prioritized roads for the
MTMP period; and

e Prepare Municipal Transport Perspective Plan (MTPP)

To identify the present transportation system (eg. Prepare/ update an inventory of
present infrastructures within Municipality including the land use pattern road/ street length, width,
present condition, road category and the vehicular/ passenger traffic on those roads/streets etc.)
within which:

e To identify the major road and analyze the mobility of people and vehicles, condition of
road and transport infrastructures.

e To identify the different aspects of municipal transport and traffic management: Traffic
volume, Bus parks, Bus stops, Parking, Route and Taxation system etc.; Analyze the existing
situation of municipal transport and traffic management, study the feasibility of municipal
transport and traffic management and propose the municipal traffic and transport
management plan for the future.

To develop the present and future scenario considering development pattern and trend of
population, settlements and road traffic.

To propose the proper infrastructure requirement for active and passive modes of transport
including road size, road furniture, cycle lane and footpath requirements.

To propose the proper infrastructure requirement for active and passive modes for site assessment
and feasibility requirements.

1.1 Scope of work

The consultant shall provide high quality professional services for the preparation of MTMP/
MTPP. The scope of services to be carried out by the Consultant shall broadly include, but not be
limited to, the followings:

111 Assist in the Formulation of the Municipality Roads Coordination Committee
(MRCC)

The main task of the MRCC is to provide support to the municipality in formulating, managing
and monitoring Municipality Road transport infrastructure policies, rules and regulations. Generally,
the MRCC was composed of;

a Mayor Chairperson MRCC
a Deputy Mayor Member
a Chief Administrative Officer of municipality Member
a One elected or nominated Municipality members Member

& Representative from Women and ethnic minority groups Member
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& Account officer Member
& Planning section chief of municipality Member
a Technical Section Chief Member Secretary
Sub Engineer - Member

The consultant advised, assist and support the Municipality to form the MRCC. It ensured
involvement of the MRCC in the entire planning, decision-making, programming etc. processes in
the preparation of the MTMP. Initiating with one introduction/ orientation workshop to the various
stakeholders (MRCC, Ward representative and Tol Lane Organization representatives) about the
process and procedures and their respective roles during the Preparation of MTMP/ MTPP the
consultant continued preparation of MTMP.

11.2  Secondary Sources of Information and Review of the existing MTMP

The consultant collected secondary information from the various strict based line agencies,
project/ programs, INGOs/ NGOs, and other regional and central level organizations as required.

All the roads identified from secondary sources were assessed and considered seriously for the
forthcoming MTMP. The MTMP should be updated every 5 years.

11.3  Accessibility Data Collection and Analysis

Accessibility data was collected using GPS from settlement level involving enumerator/s. Proper
orientation training provided to the enumerator/s for efficient data collection within the prescribed
time period.

The collected information was stored on a computer. Primary analysis was done to find the
accessibility situation of the Municipality and identify the gaps with the reference to Comprehensive
City Development Plan/ Visionary City Development Plan.

114 Prepare the Indicative Municipality Development Potential Plan

The consultant prepared the Municipality's Indicative Development Potential Plan. The base
map will be prepared on a 1:25000 scale topographical map and digitized to prepare GIS Maps. The
identification and ranking process of existing/potential areas and services shall be carried. The
consultant validated the IDPM from the MRCC and Municipality.

11.5  Prepare the Municipality Inventory Map (MIM) of Urban Road, Main Trails and
Bridges

The consultant prepared Municipality Inventory Map (MIM) of the municipality linking to
existing strategic and local road network such as national highways, trunk roads, district core road
network (DRCN), main trails and main bridges, wherever pertinent and possible, by plotting one
1:25000 topo-base maps. The consultant carried out, by mobilizing enumerator/s,
reconnaissance/walk over surveys. MIM was prepared with reference to form annexed (Please refer
Annex-3). The consultant disseminated and discussed MIM with a wider audience through a
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municipality level workshop. Later, the MIM was discussed and verified through discussion with the
municipality technical team and finalized from the municipality.

116 Collection of Demands for New/ Upgrading/ Rehabilitation Transport Linkages
from Wards/ Settlements

The consultant collected formal requests for new construction or rehabilitation of different
linkages from wards and settlements, on their need’s basis. The demand was collected in the order
of priority increase of more than one transport linkage is demanded from each ward. The collected
demand was screened, synthesized, synchronized and harmonized at municipality level through a
workshop. Similarly, the consultant obtained the socio-economic data of all requested transport
linkages by involving enumerator. The consultant followed relevant annexes of DoLIDAR's simplified
approach manual for preparation of DTMP/ DTPP.

11.7  Developing Scoring Criteria and its Approval from Municipality

The Consultant mandatorily developed weight system for the scoring and prioritization criteria
for screening and prioritized demanded for all interventions. The scoring and prioritization criteria
was approved by the municipality. All demanded linkages were processed and undergo through
the screening and prioritization process.

11.8  Road classification and nomenclature

The consultant prepared road classification criteria, proposed metric system of road
nomenclature and accordingly applied the same during data collection and stock taking from field.

11.9  Preparation of Perspective Plan of Interventions of Services and Facilities

The consultant prepared perspective plan of interventions of services and facilities, which were
identified from the accessibility analysis and municipality level workshops. All the identified
interventions were screened and rated on the basis of approved criteria. The consultant discussed
with the municipality technical team and the MRCC relating to interventions of services and facilities
for improvement of the access situation and forwarded to Municipality Council meetings with
recommendation. Accordingly, the final perspective plan of municipality roads was developed. The
perspective plan is also shown in GIS maps.

1110 Analyze Fund Availability for Roads

The internal and external financial resources available in the municipality were reviewed by the
consultant discussing with the municipality authorities so that the financial resources available for
the transport interventions during the five-year MTMP period can be estimated. Sources of funding
include annual budget allocated in the municipality; the budget allocated through GoN central
agencies such as DoLIDAR/ MoFALD etc. Other possible sources of funds could be from road tolls,
royalties, land axes etc. Prospects of funding from other external sources, including possible and
committed funding from donors, are reviewed and taken into account.

1111 Preparation of the Municipality Transport Master Plan (MTMP)

Considering the Perspective Plan, the consultant has prioritized the Perspective Plan.
Subsequently, the consultant prepared and updated the five-year MTMP of the municipality by




Preparation of MTMP of Rapti Municipality

selecting transport interventions (maintenance, upgrading and new construction of main trails, trail
bridges and roads) from among top priority in the Perspective Plan starting from first and that could
be implemented in the next five years period. This was based on cost estimates of maintenance,
upgrading, rehabilitation and new construction of main trails, bridges and roads and available
financial resources.

The consultant presented the findings of the MTMP and MTPP to municipality and MRCC in a
workshop and incorporated the suggestions and recommendations from the Municipality and
MRCC in this final report. Subsequently, the municipality will present the final MTMP report to the
municipality council for formal approval that will be approved by municipality council with a strong
commitment not to invest in non- MTMP roads.

1112 Prepare a Realistic Physical and Financial Implementation Plan of Prioritized Roads
for the MTMP Period

The consultant collected information on existing resources spent on transport infrastructure
and possible available resources, and make a projection for the next five years period. From the
total projected resources, the consultant discussed with the municipality to find out the appropriate
proportion to be spent on on-going roads and new interventions (construction/ rehabilitation/
maintenance etc.) proposed. Based on the five year projected funds availability the financial
implementation plan was prepared. This step involved matching the estimated resources that were
expected to be available to the municipality over the plan period, with the Interventions for on-
going roads and proposed ones. The total numbers of road and interventions proposed for the
MTMP period matches with the projected available resources and was avoided proposing a long
list for the MTMP period.

1113 Conduct Meeting with stakeholders to provide/seek information:

The consultant at the beginning of the project commencement, conducted meeting with local
residents and concerned stakeholder agencies such as the Municipality, Department of Roads, Land
Revenue office, Department of Survey, Forestry office, Community forest users' committees, Land
development users’ committees, Tole Lane Organization, Traffic police office etc. to orient them
about the municipal transport study, and to seek information about the public land holdings within
the municipal area, and prepare maps of such at ward level.

The consultant collected and reviewed the existing reports on transport planning, Physical
development planning, road network planning, District transport master plan (DTMP) etc. and
proposed plans and programs of concerned agencies regarding municipal road network.

1114 Conduct Traffic count survey of major streets

The consultant conducted traffic count identifying major traffic count station considering
transit stations, vehicular flow of inside and surrounding study area, prepared traffic forecast and
prepared plan for sustainable traffic flow system.

1115 Conduct Origin-Destination survey and prepare Travel Demand Forecast:

The consultant prepared and conducted sample questionnaire survey for determining travel
origin and travel destination pattern within the municipal area, and to ascertain future travel pattern
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and travel demand. The consultant used both origin-based survey (household O-D survey,
Household member Trip Log etc) and Destination based survey methods to determine travel
behavior of residents within the municipality and to project future travel demand. The consultant
correlated trip distribution and traffic flow system to project future travel demand within the
municipality.

1116 Prepare Municipal Transport Master plan (MTMP) including listing of public
property:

The consultant prepared Municipal Transport Master Plan (MTMP) of Municipality with due
consideration to the existing situation of: vehicular parking, travel routes, modes of transport, travel
fares, taxation system etc and propose for future urban growth. The consultant prepared a base
scenario of the existing road and transport network and management based on the O-D survey
and traffic survey, and prepared road and transport infrastructure network and management plan
based on the travel demand forecast, population growth forecast, and growth rate of vehicular and
transport infrastructure.

The consultant also conducted a depth review of the existing transportation network and
management system, current situation of public property within the municipal area and proposed
and recommended land use plan and alternative transportation management system for the future
urban growth.

1.2 Approach and Study Method

The approach for the study is participatory bottom-up and differs from the conventional
practices of trickle-down approach. The techno-political interface is incorporated in the planning
process, where active participation of the stakeholders including the political parties, line agencies,
and municipality officials is ensured during the data collection and in the plan preparation and
endorsement process. To ensure such involvement a municipal road coordination committee was
formed incorporating all the stakeholders in the municipality.

121 Preliminary Study

Preliminary study and planning is the first step in the preparation of MTMP. It includes collection
and study of the available secondary data and reports on the study area. The sources of secondary
information include census report, DTMP reports, and online maps. During the preliminary planning,
detailed methodology and data collection method, instruments and administration process were
planned. The preliminary planning identified road inventory, socio-economic data in relation to trip
characteristics, traffic vehicle count, and demand survey as major surveys to be conducted. Other
necessary information on public transport routes and services, road safety and available budget
were collected as well.

1.2.2  Primary Data Collection

As mentioned above, the primary data collected were socio-economic and trip characteristics,
traffic vehicle count, demand, road inventory, public transport and safety, and sources of funding
and financing as major primary data to be collected during the field visit. The details of these surveys
are presented in detail in the later part of this section.
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1.2.3  Data Input, Tabulation and Management

The data collected were input in the Microsoft Excel spreadsheets and GIS database for further
use. The entered data was verified by the team members and cleaned for incomplete and
meaningless information. The collected datasheets were stored safely. To ensure easy access, they
were scanned and stored in electronic copy as well. The data entry was done in the predefined
template to ensure easy access of information, editing, and analysis.

1.2.4  Data Analysis and Planning

Data analysis was done to derive necessary information from the collected data. These included
calculation of central tendencies and range of different parameters at a preliminary level which
reflected the existing scenario of the study area. They were represented in graphs and charts. The
data in relation to available secondary data was used to forecast future scenario through models
and visionary plan. Based on the present and forecasted scenario, the planning of required road
hierarchy and its network was done. Need-based infrastructure planning was done to reflect the
need and demand of the local users.

12.5 Use of Software

As mentioned earlier, Microsoft Excel and GIS are the major software that have been used for
the storage, analysis, and mapping of the collected data. Microsoft Excel has been used to store,
manage and analyse mainly household data and road data. The preliminary analysis of collected
data has been done through Excel itself.

The use of GIS includes data entry (mainly road-related) and field verification, cartography and
preparation of different maps. The shape files for ward boundary, municipality boundary, and
development region were obtained from Department of Survey. Satellite image of the respective
municipality was obtained using Image Capture Software and Google Earth. The image was
captured in the spatial reference of WGS 1984. It was then transformed into Modified Universal
Transverse Mercator (MUTM) in three regions namely MUTM 18, MUTM 84 and MUTM 87. The data
from field were entered for roads, place name, other infrastructures, and verified in the field. The
details noted in GPS were converted using GPS Conversion Tool and used in ArcGlIS. All the maps
are prepared in ArcGIS version 10.5. MUTM 84 is used as a projected coordinate system. The
symbols for road classes etc. were used as per ToR for the final maps.

The transformation of datum was done form WGS 84 to Everest 1830, using the following
transformation values and the transformations were done using the Molodensky method.

Table 1-1Datum transformation values

From WGS 1984 to Everest 1830 From Everest 1830 to WGS 1984
Direction Transformation Direction Transformation
values values
X -295 X 295
Y -736 Y 736
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1.2.6  Presentation of Results

Presentation of results is crucial to communicate the obtained information and prepared plans
with all the stakeholders and locals. Therefore, the results are presented through charts, graphs,
maps, reports and power point presentation with discussions.

1.3 Fieldwork

Collection of data is one part of @ more comprehensive transport planning process...... It can be
seen that data collection is but one of the tasks leading towards the evaluation, selection and
implementation of a particular transport strategy. (Richardson, Ampt, & Meyburg, 1995). Practical
plans are prepared only on the base of reliable data that reflects the existing and possible scenario
and status of the study area. Such necessary data were collected through different secondary
sources and primarily on site. Primary data was collected during the field works based on the
preliminary study. The different meetings and surveys conducted during the field work are briefly
presented below:

1.3.1  Orientation Meeting

To formally begin the preparation of MTMP and its field works, an orientation meeting and
workshop was organized in the municipality office. It was participated by stakeholders from different
sectors including the political parties, line agencies, wardnagarikmanch, social mobilizers and
municipality officials.

lm# i!llll
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Figure 1-1 Conducting orientation meeting and workshop

During the workshop, the study team and the different stakeholder were introduced to each
other. The study team presented a power point slide informing the stakeholders on the study topic,
its objectives and scope of work, and detail work methodology. Different surveys to be administered
was described along with their need and use in the planning process. The road network hierarchy
and standards were also presented. The planning methodology and road standards were discussed,
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with a major focus on the road standard. After the discussion, road coordination committee (RCC)
was formulated.

13.2  Formulation of Road Coordination Committee (RCC)

Road coordination committee is the monitoring committee for the preparation of MTMP. The
committee was responsible for guiding, supporting and monitoring the MTMP preparation process.
Thus, RCC was formed during the orientation workshop. The committee was formed under the
chairmanship of the Executive Officer of Rapti Municipality. The list of members is given below:

Figure 1-2 Road Coordination Committee

Chairperson

Member
Member

Member Secretary

1.3.3  Household Survey

Household survey method was used to collect data on socio-economic status of the people in
relation to the trip making characteristics. The questionnaire was used as a survey instrument to
collect the required data. The questions were selected and the questionnaire was designed for
minimum write-up requirement while surveying for efficient and quick survey time. The
questionnaire consisted of questions related to socio-economic and demographic characteristics of
the individual household. The socio-economic data included vehicular ownership, monthly family
income, and expenditure on transport and occupation of the individual. It also included the trip
details of the reason for travel, use of vehicles, timetaken and destination of travel. The household
survey was conducted in 101 households and details of 518 individuals were collected.

The survey gives the overall scenario of socio-economic structure of the settlements, their
choice of vehicle for specific routine trips and preferred destinations for a different purpose.

1.3.4  Road Inventory Survey

Collection of information on the existing condition of roads and their mapping is one of the
major scopes of this study. For this, road inventory survey was done and details of all the roads were
collected. The details include total and carriageway width, length, surface type, cross drainage
structures, etc.
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Figure 1-3 Conducting road inventory survey

1.3.5 Demand Survey

To collect demand for interventions from the local people, demand survey was conducted in
each ward. The platform was used to share the information on the preparation process of MTMP,
the objectives and scope, and the road standards and its infrastructures with the local people. The
meeting was organized individually in each ward. The demand survey includes filling up a form by
the local ward representatives. The form includes demand for five major roads of the ward based
on priority and their details. It also includes details of other development plans and projects in the
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ward. The form also asks to highlight the possible involvement of the local people in developing the
demanded roads.

The demand form highlighted major roads and their necessity in terms of priority given by the
wards. The priority order resembles the necessity for immediate interventions in some roads as they
are in bad condition or some roads are for new construction. The form also asks to explain why the
road was prioritized with possible benefits from the proposed interventions. The map showing the
roads demanded by different wards in their priority order is shown in VOLUME IIl: MAPS.

1.3.6  Traffic Vehicle Count Survey

To assess the existing use of the major roads and their possible future demand, traffic vehicle
count at the station in major streets was done. Traffic vehicle count was done at two stations: one
at Khurkhure and the other at East-West Highway at Mahadevtar, near the border of Rapti
Municipality.

1.3.7  Other Survey

Other surveys were conducted to collect information on existing public transport service (formal
and informal), freight movement, road safety status, municipal budget, etc. Data on the public
transport were collected through discussion with the MRCC and with the service operators. Status
of the service provided were observed directly by the study team and also through interaction with
the local people and stakeholders during various level of data collection, meetings and workshops.
Similar method was used to observe and collect information on safety issues and incidents and
freight movement.

1.4 Report outline

Chapter 1 of the report gives the brief introduction and background of the study under
consideration and the study area. The objectives and scope of the study are explained. This is
followed by brief methodology used to conduct the study and details of the field works done.
Chapter 2 describes the study area through the collected data and its analysis. Chapter 3 sets out
the basis for the municipal transport master plan through visionary city development plan,
population and traffic forecast and indicative development plan. This is followed by developed road
hierarchy and its network and prioritization criteria for investments to be made. The developed
hierarchy and corresponding development plan is explained by elaborating on the land use,
transport and infrastructure development. The last part of the section summarized the plans and
development process in long term, medium term and short term plan. Chapter 4 sets out the
potential sources for funding and financing investments and their role. The detail of projected
budget required and its year wise allocation to different class of road for different intervention is
presented. Chapter 5 elaborates on the recommendations for successful implementation of the
plans prepared through implementing framework and strategies.
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EXISTING SCENARIO OF RAPTI MUNICIPALITY

2.1

This section presents the existing scenario of Rapti Municipality based on different figures and
photographs collected and taken during the field works.
Location

Rapti Municipality lies in the North Eastern part of Chitwan district, Bagmati Province. Its name
has been inspired by the name of Rapti river. It was formed in 2015 by merging five existing village
development committees- Birendranagar VDC, Bhandara VDC, Piple VDC, Lothar VDC and Korak
VDC. Itis about 120km distance from Kathmandu via road and no direct air service is available and
the nearest airport is in Bharatpur Metropolitan City. It covers an area of 212.31 square kilometers.
It has a total of 13 wards and has boundary with Makwanpur to the east, Dhading to the north,
Khairahani and Kalika municipalities to the west and borders south to Chitwan National Park.

Figure 2-1 Location of Rapti Mun. in Chitwan Dstrict
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Figure 2-2 Administrative Map of Rapti Mun.
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2.2 Climate, Topography and Geology

As the municipality lies in the Chure region, it experiences Humid Tropical climate with dry
winters and hot summers. The annual temperature averages about 20-28 degree Celsius. The mean
annual rainfall is about 1500mm-3200mm.

The municipality ranges from south of Chure range to the plains of Terai in the south. From
Error! Reference source not found. we can see the texture of soils of the entire municipality. Most
of the area is consists of sandy loam and secondarily by loamy sand.

From Error! Reference source not found., it is clear that the elevation varies from high 1923m
to low 209m within the municipality. So, the northern and mid part of the municipality has mild
slopy areas which have rocks. The lower lands having plains have cultivable lands that are stable.
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Figure 2-3 Spatial Distribution of Soil Texture in Municipality
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Figure 2-4 Digital elevation model of Rapti Municipality
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2.3 Socio-economic and Demographic Status

2.3.1 Demography

Demographical Data has been taken from CBS 2068 where the total population is 58,107.
According to the Municipality Profile, 2075 BS, the total population of the municipality increased to
64,820 in 2075.Figure 2-5 shows the ward wise population distribution for the year 2068 and 2075.
As it can be seen from the figure, ward no. 1has the highest inhabitants in 2058 dropped to second,
while ward no. 7 which stood 5" in 2058 climbed to first in 2075. Likewise, ward no. 3 had the lowest
population in 2068 but climbed to 10" in 2075 and ward no.12 stood in 12 in 2068 but dropped to
bottom in 2075. Further, it is clear that the population increased in every ward except in ward no. 1.
The population distribution ward wise is presented in the table below.

Table 2-1 Wardwise Population of the municipality with road length

'Ward Households |Male Female |Total Area (Ha) |Length of

INumber Population Road (Km)
11,291 3,438 3,239 6,677 2,632.75 [59.72
2(1,198 3,271 2,980 6,251 2,632.75 [2.27
3[763 1,974 1,847 3,821 2,632.75 |16.25
41,223 3,181 2,926 6,107 2,632.75 2891
S1,117 2,845 2,625 5,470 2,632.75 27.02
6/1,084 2,843 2,599 5,442 2,632.75 532
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71,378 3,600 3,346 6,946 2,632.75  [30.32

81,313 3,325 3,135 6,460 2,632.75  {70.59

91893 2,210 2,229 4,439 2,632.75 [26.6
101593 1,676 1,581 3,257 2,632.75 [26.42
11565 1,728 1,540 3,268 2,632.75 303
12/539 1,478 1,340 2,818 2,632.75 8.38
13[574 1,973 1,891 3,864 2,632.75 [23.37

Total 12,531 33,542 31,278 64,820 34,225.75 ¥23.35

Figure 2-5 Ward Wise Population Distribution (2068 & 2075)
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According to CBS 2068, the male and female inhabitants constitute 51.75 and 48.25 respectively.
This shows the vital change as in 2068, female population was 52.3% and that of male was 47.7%.
Error! Reference source not found. demonstrates the distribution of males and females by their
different age groups. It shows that the number of males exceed that of the females for age group
0-19,30-44, 50-54, 60-69, 75-80+ and number of females exceeds all other age groups except that
exceeded by males.

The active population i.e. people from age group 15-59 constituted about 65.66% of the total
population of the region which is higher than the national average of 56.96%. Likewise, population
below 15 and above 59 accounted for about 25.2% and 9.1% against the national average of 34.91%
and 8.13% respectively. The large number of youths present in comparison to 48.2% in 2068 shows
the large increase in youths involved economically or for studies inside the municipality. Similarly
the percentage of people of age group 0-15 experienced a decrease while the older population
above 60 have experienced an increase.

The similarity in the proportion and distribution of the population according to age and gender
shows that the sample is representative of the population. Thus, any information drawn from the
sample represents the scenario of the population as a whole.
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Table 2-2 Population by age (2075)
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The settlements seem to more concentrated on the southern part of the municipality, the
reason being better road facility and plain terai. The population density map is presented below:
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Figure 2-6 Population Density of Rapti Municipality
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The settlement density in comparison to the available road length can be seen the table given
above. The distribution of population with respect to available road length in the municipality can
be clearly assessed.

2.3.2 Education

Figure 2-7 shows the education status of the municipality. 20% of the population have had
basic level of education, while only 2% have completed masters. Similarly, 18% have completed
secondary level and so on.

Figure 2-7 Literacy status of municipality
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2.3.3 Employment Pattern and Income

Employment is an important factor that governs the demand of road and public transport for
daily commute. The employment pattern dictates the economy of the area. Higher the number of
employee (people involved in service sector) and business generate higher number of daily
commuting trips along with educational trips.

Figure 2-8 Employment pattern of the municipality

M Student

M Housewife

m Agriculture and animal
husbandry

Foreign Employment

M Service Sector

On the other hand, lower number of such employment is connected with greater
unemployment and agricultural trips (generally local and short distance, made on foot).

The employment pattern obtained from the Rapti Municipality Profile is demonstrated in Figure
2-8 shows that students with 26% accounted for the highest portion of the residents. The people
involved in business is very low (<1%) while that of people involved in service sector is 6%. 16% of
the people are found to be involved in agriculture. The proportion of people involved in agriculture
is underestimated in the figure, as many people involved in other occupation are also involved in
agriculture as their secondary occupation, which is completely reasonable since agriculture is mostly
seasonal.

2.3.4 Vehicle Ownership

The ownership and use of privately owned vehicles also dictate the level of economic activity
taking place in the study area. As per the household survey, only two households do not possess
either bicycle or motorcycle, and 40 households own both motorcycle and bicycle. Figure 2-9and
Figure 2-10illustrates the ownership of vehicles by the households. 43% households do not own a
single motorcycle. Similarly, households owning one bicycle and one motorcycle are 47% and 40%
respectively. Moreover, only 15% households have multiple motorcycles, while 46% households
have multiple bicycles.

Furthermore, to investigate the impact of household income on bicycle ownership, household
income has been superposed with bicycle ownership, which is shown in figure. As can be observed,
11% of the households earning below 20,000 do not have a bicycle. On the other hand, as income
increases, the tendency of households owning multiple bicycles increases which arevindicated by
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the ownership of two or more bicycle by more than 70% of the households having income 30,000
and more. Thus, bicycle ownership and household income have a very high correlation.

Figure 2-9 Bicycle and Motorcycle Figure 2-10 Income and Bicycle
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2.4 Land Use Pattern

The land use pattern of Rapti municipality is depicted in Error! Reference source not found.
which shows that nearly 36% of the land is cultivable. Forest take up the most area covering upto
56% of the available area. About 4% built-up area is present while 3% is covered up by river bed.
Water bodies and bush take up area less than 1%.

Figure 2-11 Land use Distribution
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Similarly, the landuse pattern according to wards is presented below. It can be seen that
cultivation is most in ward no. 13 followed by ward no 12 and 6. Similarly the forest covers the most
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areas in almost all the wards. Ward no. 7 & 8 have minimum forests while ward no. 13 has the
maximum coverage of forests.

Table 2-3 Ward-wise Land use Pattern

Ward Built |Cultivation |Bush Forest |Riverbed  |River/W |Grass |Total (ha)
Number yp aterbod
Y

195.78  685.52 - 1,739.47 93.14 18.43 - 2,632.34
2(80.02 [210.40 - 332.27 - 0.65 - 623.33
32146 1413.88 0.81 534.77 15.95 3.32 - 990.19
473.01 229.71 1.83 174.25 16.04 2.37 - 497.22
5667.14 |184.06 - 320.19 1.76 27.05 - 600.20
671.86  {790.18 1.33 105.30 112.49 23.75 0.09 [1,105.00
7170.62  239.99 1.34 5.06 31.72 0.98 - 349.71
8142.88 1699.73 0.91 394.57 35.67 1.60 - 1,275.37
938.95 [244.14 57.66 | 1,445.03 53.20 - - 1,838.99
102242 1614.77 - 1,583.74 12.34 - - 2,233.28
11j11.64 [701.22 - 1,273.29 46.53 6.33 - 2,039.01
1220.12 994.71 22.00 | 1,516.83 53.27 - - 2,612.95
1325.22  |1,674.56 113.18 | 2,482.35 61.26 - 8.56 ©4,365.13

Total 741.13(7,682.88 199.07 |11,907.10 533.36 90.52 8.65 21,162.71

The overall land-use of the municipality is presented in the map given below:
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Table 2-4 Land-use Pattern of the municipality
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2.5 Trip Characteristics

Any trips made can be directly or indirectly linked to economic activity. Trips are generally
made to go to educational institutions, workplace, markets and shopping centers and other places.
They directly or indirectly contribute to barter of information, knowledge, goods,and money.
Transport is demanded to fulfill other needs and services. Transport is a service rarely in demand for
its own characteristics(Development Plans, Guidelines for planning authorities, 2007). Most individuals
travel because they wish to benefit from the social, recreational, educational, employment and other
opportunities which become accessible with movement. Similarly, freight transport opens up
opportunities for greater efficiency in production and permits extensive geographical specialization
with the accompanying benefits of increased division of labour(Cole, 2005). The demand depends on
the spatial distribution and location of various infrastructures such as educational institutions, market
and business centers, customer service outlets, industries etc. The trips are characterized by the
reason for which it is made, trip distance, the choice of available mode options, etc.

According to the household survey, the trip rate in Rapti Municipality is 1.1 trips per capita; 7.16
trips per household. Nearly 50% of the people do not make a trip each day. This shows a low level
of economic activity. The main reasons may be developing market centers, lack of proper
infrastructures and unemployment. The trip making characteristics such as the reason for travel, the
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vehicle used, etc. dictates the number of trips generated and the demand for proper road space.
The details of the trip characteristics are elaborated below.

2.5.1 Reason for Travel

Table 2-5 demonstrates the distribution of trips for different purpose purposes by male and
female. The table shows that education trips with more than 40 % comprise the maximum amount
of trips. Due to the agrarian economy of the region, work trips were segregated into farm trips and
work trips to offices. Unsurprisingly, trips to farmland with 21.9% outnumber work trips, which shares
just 6.57%. Furthermore, shopping trips and other trips both comprising 2.55% of the total trips are
least produced trips. Other trips include trips other than mentioned in the table.

Apparently, the male seems to make significantly higher trips compared to female, as male
shares almost 65% of the trips. Moreover, male dominate in all categories of trips. The share of work
and business trips by male above 90% depicts that female contribution in income generating trips
is significantly less. Likewise, 6% difference in education trips by male and female shows that female
are less privileged when it comes to getting enrolled in school or college. Unsurprisingly, male and
female shares almost identical proportion of trips to farmland.

Table 2-5 Reason for travel

Trip Purpose | All Trips % | Trips by Male% Trips by Female%
Work 6.57 94.44 5.56
Business 18.61 90.20 9.80
Education 4270 52.99 47.01
Shopping 2.55 71.43 28.57
Leisure 5.11 7143 28.57
Farm 21.90 51.67 4833
Others 2.55 85.71 14.29
Total 100% 64.60 35.40

2.5.2 Mode Sharing

Another important aspect of transportation is the use of different modes and means of
transportation for the daily commute. The household survey shows that of the total trips made daily,
about 44% are made on foot and more than a quarter on a bicycle as shown in. Motorcycle shares
only about 15% of the daily trip, and public transport has 4% of the share. Since most of the trip
makers are students, it is not unexpected that school bus also has a presence in the region — about
6% make their trips on the school bus. Public transport, which operates on Khurkhure-Mahadevtar
stretch only shares meager 4% which is less than by school bus. It is clear that the active mode of
transport (walking and cycling) dominates the mode share of daily trips. But, the current
infrastructure and their development do not support these users.
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Figure 2-12 Use of different vehicles for daily trips
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2.5.3 Trip Duration

Figure 2-13 Cumulative preparation of trips for specified durations demonstrates the cumulative
proportion of trips of specific duration. The distribution of trip duration of all trips shows that more
than 90% of all the trips made are of duration 30 minutes or less. The breakdown according to the
vehicle used shows a similar trend. Almost 100% of the trips made by walking and more than 80%
of the trips mad by remaining modes are below 30 minutes. The curve seems to steady as travel
time exceeds 30 minutes for all modes, which shows 30 minutes is the preferred travel time budget
of the people.

Figure 2-13 Cumulative preparation of trips for specified durations
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2.6 Road and Traffic

2.6.1  Inventory of Roads

The inventory of roads of Rapti Municipality shows that more than 53% of the roads is gravel,
32% roads are earthen, 13% roads are metalled and about 2% roads are PCC. The East-West
Highway consists of 15.32 km of the metalled road followed by Amrit Dharapani Marga and Lothar-
Chuniyadhara-Malekhu roads. Lothar-Chuniyadhara-Malekhu, khurkure-Samitar-Thakurivanjyang
are the longest earthen roads and consists of few potholes and filled with water requires

rehabilitation.

Figure 2-14 Proportion of roads of different surface type
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Figure 2-15 Distribution of roads of different Right of Way
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Figure 2-15 illustrates the distribution of roads with different Right of Way (RoW). It shows that
the majority of roads have width below 5m., i.e intermediate lane road. The roads of width more

than 5m are very few.
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2.6.2 Road Demand

The demanded roads from different wards form an interconnected road network with varying
priority order in different wards. Most of the demand seek upgrading of the existing road surface
as most of the roads are earthen or graveled. The roads that provide people the access to the
municipal building office, agricultural products to major markets and to the highway are prioritized
by all wards. All the prioritized roads link the major settlement of each ward to the school/college,
hospital, and other facilities. The discussion with the locals highlighted the need for cross drainage
structures along with many road segments as the overflowing water during monsoon renders the
road unfit for use. The map showing the roads demanded according to the priority placed is given
in the Volume IlI-Maps.

Apart from roads, other development plans and need as indicated in the ward forms are
bridges, drinking water supply and drainage system, agro-based farm and industries, etc.

To support the development process of the demanded roads, wards 1, 2 and 4 suggested that
they are willing to contribute 20%, 10%and5% of the total costs, while remaining wards did not
confirm their contribution. Likewise, wards 3, 4, 5, 6, 7, and 8 agreed to offer local labour investment
ranging from 5%to 10%.

2.6.3 Road Traffic

The roads are used by different users. It includes the pedestrians, truck, Bus, Car/Jeep/Taxi,
Rickshaw, Tractor etc. The development of road and roadside infrastructure should consider the
users demanding the road space. As seen as in the figure below, bus dominates the vehicle share
because of the east west highway extending 15.32km through the municipality. The animal cart,
tractor and rickshaw have a very low composition. The reason might be the rise in use of Auto
rickshaw and jeep in the municipality. Truck, utility have also a considerable composition which
shows the status of materials transportation.

Table 2-6 Vehicle and PCU composition at the municipality
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2.6.4 Road Safety

Road Safety is one of the burning issues in the transport sector of Nepal and the globe as well.
Lack of infrastructure for a different type of road users is one of the reasons the most vulnerable
users- pedestrians and cyclists are caught in accidents. The increasing density of vehicles is of
concern to maintain the safety of travel in the municipality. The situation, however, is not as
favorable in the East-West Highway section that passes through the municipality. The highway has
a paved road surface and supports large number of motorized vehicles that run at high speeds.
The road width limited to the blacktopped carriageway width has forced the pedestrians and cyclists
to share the common road space.

The unsafe situation also arises from unlawful acts such as overloading of vehicles and
ignorance of rules and regulations. Unregulated parking, overloading of buses and freight vehicles,
ignorance of signs and markings, and helmet are a most common violation of rules and regulations
which increases the risk of accident and fatality.

2.6.5 Public Transport

Figure 2-16 depicts the time required to access the nearest public transport of the municipality.
The highest time required to reach the local transport is seen in ward 12 which is about 22 minutes.
Similarly, wards 2,4,6 require 5 minutes in average which is the lowest value among the different
wards.

Figure 2-16 Time to reach nearest bus stop as perceived by the people of different wards
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Service by different means of public transport are as follows:

e Bus (for means of public transport)
e Van/taxi (non-formal means of transport)
e Electric three wheelers (Safari)
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The services by these means are elaborated below:

Bus

Formal Public transport service is operational in T other route except East-West Highway in
Rapti Municipality. It runs through Bhandarra which covers ward no. 5,11,12,13 and leads to
Lothar. Similarly, the bus runs in the East-West Highway from Bharatpur through Khurkhure
in ward. 8 and leads beyond Mahadevtar that is total 13.52km within the municipality. On
an average, one bus operates per 5 minutes in the Highway and runs two times between
9-Tlam and 2-3pm from Bhandara to Lothar. Another potential route to be developed is
Birendra Chowk-Barpak.

/
/
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o Jeep

There are emerging services of jeep in the municipality. The jeep are reserved and used to
travel from Bhandarra to Lothar and beyond the municipality, all the way upto Malekhu. The
road section within the municipality is 4.755km metalled and rest 48.25 km earthen.
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Auto

Auto is a very common and increasing use mode of transformation. The access to auto has
become very common and can be ordered by call anywhere in the municipality. The auto
are found running in the highway as well as in ward no. 5 and simaltadi ward no. 10, as long
as through bhandarra to Lothar and south to Pyaridhan. The access is very expanded and
they can be found all over the municipality.

Magic/Mini
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The magic run locally in the East-West Highway and targets the passengers for the shorter
travel, although many run from Narayanghat too. The routes like Birendra Chowk to
Mahadevtar, Bhandarra to Narayanghat etc are within the range of mini in the highway.
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3

Forecast and Planning

This section elaborates on the planning tools and process. The guiding plans and development
potential of the municipality is presented in the beginning; followed by projected population and
traffic for the period of five years, ten years and twenty years. The indicative development potential
has been outlined. The later part of the section presents the proposed road hierarchy and its
network. The proposed and finalized prioritization criteria has been introduced. The resulting land
use, transport and infrastructure/service condition has been elaborated in the end of the section
along with the framework for long term, short term and medium term period.

3.1 Visionary city development plan

City development plan is the guiding plan for the preparation of all other development plans.
The plan sets out the vision of the people and spread out the necessary infrastructures and services
in space. It considers the existing land use, development potential, social, physical, economic and
environmental infrastructural requirement to plan the potential land use and other parameter
consideration for the overall development of the municipality. As the comprehensive city
development of Rapti Municipality has not been prepared, the visionary plan to guide the MTMP
and other plans (prepared before the comprehensive plan is prepared) has been developed. The
existing scenario and, plans proposed and discussed with the MRCC and the municipality has been
summarized below.

3.1.1 Existing Land Cover and Land Use

Among 21,162 hectares. area of Rapti Municipality, built up area constitutes about 741.13 ha of
the total land area which is 3.5% of the municipality. Furthermore, settlement seems to be developed
along the roads giving a ribbon-like pattern. This seems to impede the authorities to provide basic
infrastructures to the inhabitants. Birendra Chowk , some areas of Dadhuwa along the highway belt
and Bhandara Chowk appears to show mixed land use — commercial and residential use. While
remaining settlement areas are predominantly residential.

Cultivation area covers about 36.3% of the total land area. Considering the current haphazard
sprawl of the settlement, it is highly likely that the already depleted cultivated land will decrease
more in the future. The southern parts of the municipality belongs to the protected region of
forest, this in the event of keeping the impeachment to the minimum, no more land will get
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delpleted. Similarly, the northern part is hilly, so the cultivable land in between need to be preserved
controlling the haphazard settlements.

Rapti river flooding induced by the monsoon rains is scouring hectares of land every year,
jeopardising the forest area near Rapti river. The wards 6,3 and 1 seem to be largely affected every
year. River training works is crucial to contain the Rapti river.

3.1.2 Carrying Capacity

Carrying capacity refers to maximum number of individuals who can be sustained in a given region
without permanently inhibiting the productivity of that region (Elgar, 2002; Rees & Wackernagel,
1996). Municipality has limited resources and land therefore it can withstand certain population with
adequate facilities and quality of life, based on its carrying capacity. Carrying capacity of the
municipality has been analyzed on the basis of existing land cover, natural resources and topology,
and desired maximum population density for each municipality has been assigned.

80 % of land is identified for natural resources while 20 % are settlement promoted area as per
Planning Norms and Standards, 2015 by DUDBC. Available settlement area is distributed in 30% and
70% for medium and low density. Population density for medium and low density is assumed as
200 and 100 Ppha respectively.

Table 3-1 Carrying Capacity

Rapti Natural Settlement High Medium Low density|
resource promoted density(400 density (200(100 Ppha)
Ppha) Ppha)
Percentage 80 % 20 % 0% 30% 70%
Area in ha 16,994.20 4,248.55 - 1,274.57 | 2,973.99
Carrying capacity - 254,913.00 | 297,398.50
Total carrying capacity 552,311.50

This shows that carrying capacity of Rapti municipality is five lakhs and fifty-two thousand.

3.1.3 Settlement System

Few remarkable settlements in the municipality are Jhurjhure, Bajarhattu, Dadhuwa,
Bandevi, Simara Chowk, Sainikgaun, Bhandara chowk, Kupantol, Pragatipur, MiniBajar, Chitrakot
and Deurali Chowk that have high population. The settlements are scattered throughout the
municipality with Jhurjhure holding the highest population whereas Dangaldanda is the
settlement with the least population.

The settlements are with 20 to 150 pph with maximum people residing in Jhurjhure, which
holds a population of about 1250. The areas around Khurkhure, Bhandara and Simara chowk
are some of the areas holding large population.
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Bhandara and Birendranagar, being the junction for East-West highway with the feeder
roads heading north are expected to be some of the locations with high future growth potential.

Table 3-2 Population density of each wards

Wards Area (Ha) Population PPH
1 2,632.75 7,105 12.26%
2 623.33 6,107 27.55%
3 990.19 2,243 4.93%
4 497.22 5,588 24.12%
5 600.96 4,905 26.73%
6 1,106.94 5,628 8.34%
7 35112 5,486 22.74%
8 1,28133 5,669 16.96%
9 1,863.64 3,779 13.76%
10 2,234.56 2,735 3.52%
11 2,042.09 2,958 163%
12 2,613.06 2,702 1.98%
13 4,393.41 3,202 1.48%

Total 21,230.60 58,107 1.66

Birendranagar Chowk and Bhandara Chowk is expected is to grow further both ways and could
meet each other in the future. With the location of the municipality office it is anticipated that the
region between Bhandara and Sikhardanda witness further development in the future. Likewise,
settlements such as Rampur, Nauke danda, Bhawanipur could grow considerably with the
upgradation of the road network. Rapti river, which is infamous for its destruction of the land, if
tamed could propel the development of forest areas in the region.

Other than these larger settlements other settlements are intended to retain their identity and
remain with fewer population to maintain the agricultural area.

3.1.4 Land Use Plan, Existing Infrastructure and Potential Resources

Major physical infrastructure in the municipality enlisted are stretch of East-West Highway,
Bhandara-Lothar road which provides the gateway to the Chure Hills. Other remarkable potential
resources are the bulk of forest with religious and recreation importance, the famous Rapti river and
old settlements of indigenous communities.

These existing natural and physical infrastructure behave as the guiding principle for the
proposed land use. Cultivable land in the Northern and Southern part of the municipality, is to be
preserved as the agriculture land with low density area. The Southern part of the Highway is to be
conserved as the tourism zone as it is already flourished with dense forest and, religious and picnic
spots. Southern belt of the highway, at least till the depth of a kilometer, is to be controlled as the
low residential density but high rise development for the city level commercial and institutional use.
Bhandara-Lothar Road is intended to behave as the main skeletal framework for the development
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of the municipality. All along the road, five-hundred-meter depth on each side, is expected to carry
the high density low rise development with commercial cum residential use.

3.1.5 Zoning, Proposed Population Density and Urban Containment

Considering the dominant landuse the municipality can be grouped into the three zones,
exclusive of the forest and river conservation area:

+ High density residential Sub-Zone (Area between Pampha khola and Dongaha Nala)

* Medium density residential Sub-Zone (Area to the West of Pampha khola; Area along
Dongaha Nala along the E-W highway)

+ Remaining area as Agriculture Zone with low residential density (The southern part of the
municipality and all the rural northern areas)

The FAR of the above mentioned zone should be limited to 0.5 to result 5pph in low density
zone, 1.75 to result 20 pph in the medium density zone and and 2.5 to result 50 pph in high density
zone.

The municipality is to be strengthened with the required urban physical, social and economic
infrastructure to contain more than 1 lakh population. The zoning map has been presented in
volume IlI-Map No. 10.

3.1.6  Lead Sectors

The field observation and discussion with the municipality, RCC and other stakeholders
confirmed the major lead sectors for the Rapti Municipality as (in sequence of relative importance):

e Agriculture
e Tourism
e Industry

Agriculture is the leading sector of Rapti Municipality as majority of the people earn their bread
from it. Agricultural products are the major exports of the municipality; they are exported to nearby
big market places and even to Kathmandu and India. However, facilities such as cold storage,
perennial supply of water for irrigation, necessary seeds and fertilizers seems to be limited which as
a result has inhibited the growth of agriculture in the region. Furthermore, agro-based industry and
technical education on agriculture are highly demanded by the locals.

Secondly, the possibility of developing the municipality into a tourism hub needs to be
exploited. The municipality provides a gateway connecting the lower plains and river basin to the
steadily rising Chure hills. The proximity of Chitwan National Park offers the major attraction
potential for tourism. The vivid cultures present can be of significant attraction as well. The adequate
infrastructures essential for the tourism industry to flourish needs to be addressed and developed
accordingly according to the locals.

Thirdly, although not significant, few industries are running in the proximity of the municipality
which if extended to within the municipality could change the life of the local residents. The close
distance to Hetauda, Tandi, Bharatpur etc has been providing the employment to the residents. The
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abundance of the agricultural products has increased the need of rice mills and agro-based
industries.

3.2 Population Projection

Any planning process begins with the estimation and forecasting of the population. It is the
estimated population that demands for and should be provided with infrastructure and services.
The demand for transport depends on the population, its density and the distribution of other
services and facilities. Therefore, it is necessary to estimate the population and the corresponding
level of demand for the infrastructure, facility and services. Based on the known facts and figures,
possible scenarios of the future are predicted so that the required infrastructures can be planned
and built based on the worst case scenario and the available resources to address the predicted
demand.

3.2.1 Contextual Clustering and Population Projection

Wards within Rapti Municipality has huge difference in terms of population, geographical
setting, infrastructure, present land use. Thus, municipality has been categorized as Peri Urban 1,
Peri Urban 2 and Rural cluster according to population density, existing infrastructure, land use,
topography for study purpose. Ward 1,2,3,4 is categorized as Peri urban 1 cluster while Ward 5,6,7,8
is categorized in Peri Urban 2. Similarly, ward 9,10,11,12 and 13 are categorized as Rural cluster.
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Figure 3-1 Conceptual Clustering

_ Cluster
2 | I Peri-Urban-1
5 Peri-Urban-2
Rural

Considering the character of the clusters, the population distribution can also be projected on
the basis of population growth rate and population density of the cluster to be achieved. The
population of Rapti municipality is projected according to the population growth rate of cluster and
according to population density to be achieved. Since the population of Peri urban 2 cluster have
similar character of adjoining Kharahani Municipality, hence population growth rate of Kharahani
Municipality is considered. Peri urban 1 cluster will tend to develop characteristics of Peri urban
cluster 2 Pouplation growth rate and population density of peri urban 2 is considered. Similarly,
rural cluster will develop having characteristics of Peri urban 1 cluster so population growth rate and
population density of Peri urban cluster is considered. Population projection of cluster has been
considered as analysis. Population is projected in cluster wise in two scenarios: a) present case
scenario and b) considering future change scenario c¢) Considering carrying capacity

a) Present case scenario
Table 3-3 Population Projection according to cluster (Source CBS 2001,2011)

Cluster  |Wards Population Population PROJECTED TOTAL POPULATION
growth rate
2058 2068 2075 2080 2085 2090
Peri- 1,2,3,4 17923 21043 0.016f 23545 25512 25511 27643
Urban 1
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Peri - 5,6,7,8 19183 21688 0.012273 23634 25129 25129 26720
Urban 2
Rural 9,10,11,12,13 13634 15376 0.012024 16726 17763 17762 18863
Cluster
Grand 50740 58107 63905 68404 68402 73226
Total

b) Considering future change scenario

For the Peri urban 1 cluster, up to 2080 B.S. growth rate of Peri urban cluster1 is considered
and up to 2090 B.S. growth rate of Kharahani has been considered as it has similar population
growth dynamics. For Peri urban 2 cluster, Population growth rate of peri urban 2 cluster is
considered till 2085 B.S. while population growth rate of peri urban 1is considered for 2090 BS. In
case of Rural Cluster Population growth rate of rural cluster is considered.

Table 3-4 Population Projection according to cluster considering future change scenario

luster Vards Population opulation PROJECTED TOTAL POPULATION
growth rate

2058 2068 2075 2080 2085 2090
Peri-Urban|1,2,3,4 17923 | 21043 0.016 | 23545 | 25512 | 29019 {3008
1
Peri -Urbar5,6,7,8 19183 | 21688 0.012273 | 23634 | 25129 | 25129 (7229
2
Rural 9,10,11,12,13 13634 | 15376 0.012024 | 16726 | 17763 | 17763 (8863
Cluster
Grand Tota 50740 | 58107 63905 | 68404 | 71911 | 79100

3.3

Indicative Development Potential

Although a newly designated municipal area, the municipality already attracts large number of
migrants and other floating population. There are two major market centers — Bhandara Chowk and
Birendranagar Chowk. The market in Bhandara chowk comparatively seems to grow bigger as it lies
almost at the middle of the municipality; and East-West Highway and Bhandara-Lothar road
intersects at Bhandara Chowk. There are different bank branches like Janata Bikas Bank, Century
Bank, Alpine Development Bank etc at Bhandara Chowk. The population projection shows a
population growth potential to cross 79000 within next twenty years. The rapid population growth
requires provision of different infrastructures, services and facilities.

The existing major physical infrastructure are the East-West Highway, and Bhandara-Lothar
Road. The details of the existing infrastructures is given below.

3.3.1

Physical Infrastructures

a. Major roads: The main five roads of Rapti Municipality are:
e Khurkhure — Samitar — Thakurivanjyang
e Uttarkhanda Marga
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e Agriculture Road
e Bramhanagar-Darbesthan Road
e Rapti Nadi River Corridor

Most of these roads are in bad shape. Some are undergoing maintenance through the
combined investment of the locals and the municipality.

b.

Settlement area: Few remarkable settlements in the municipality are Jhurjhure, Bajarhattu,
Dadhuwa, Bandevi, Simara Chowk, Sainikgaun, Bhandara chowk, Kupantol, Pragatipur,
MiniBajar, Chitrakot and Deurali Chowk that have high population. The settlements are
scattered throughout the municipality with Jhurjhure holding the highest population
whereas Dangaldanda is the settlement with the least population.

Irrigation: There are 47 irrigation projects running in the municipality. Out of which, 15
provide water 12 months and the rest provide facility only during monsoon. There are about
901 households benefitting from these irrigation projects. The biggest project present in the
municipality is located in ward no. 6 that irrigates 300ha land.

Drinking water projects:;. Most of the families seem to be dependent on the
Tubewell/Handpump as the major source of drinking water. Similarly, other major sources
are Tap water. Deep Boring and Spring Water. There are other sources like
covered/uncovered well and about 0.81% families are dependent on the River as the direct
source of drinking water.

Table 3-5 Table Drinking water supply Rapti Municipality

Tap/piped| Tubewell/ Deep Spring Covered |Uncovere| River | Others
water] Handpump | Boring Water well d well
2828 4558 2091 1104 201 135 102 91

Electricity Supply System: About 85.81% of the families have access to electricity connection
and there are about 408 families dependent on alternative sources and the remaining 1370
families don't seem to have access to electricity supply.

Information and Communication: About 110.3% of the existing population has an access to
mobile phones. Similarly, 88% have access to Radio and 46.5% have access to internet.

Physical infrastructures such as landfill site, Bus Park, and proper drainage are lacking.
Location for these infrastructures is not identified yet.
Social Infrastructures

School/colleges: There are about 60 schools in the municipality considering primary,
secondary and higher secondary governmental institutions which have in total 163 school
buildings and 403 classrooms that are made from RCC and 59 school buildings and 126
classrooms lack the RCC structure.
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b. Health centers: There are 8 health centers which provide the service through 39 doctors.
Bhandara hospital is the single hospital in the municipality while there are health posts in
piple, korak etc.

c. There are different municipal level buildings in the municipality apart from the municipality
office. There are Irrigation Office, Community Building, Model Training Centre etc. and
about 45 cooperatives out of which 21 are agricultural and 15 a re saving cooperatives.

d. Religious and tourist attraction places: There are about 82 religious, historical and tourist
attraction places in the municipality. There is the access of roads in all those sites and they
seem to be situated Tkm to 14km distant from nearest market centers.

3.3.3  Economic Infrastructures

a. Major market area: Birendranagar Chowk and Bhandara Chowk are two main marketplaces
of Rapti Municipality.. Further, different places along the East-West Highway have the
potential to grow into market places in the future.

b. Tourism: There are many religious sites that attract many devotees yearly internally and from
neighboring places like sangchhethar gumba, akaladevi mandir etc. similarly, owing to the
location of Chitwan National Park, Panisaradhao People's Park, Parewakot, Bagh Devi
Cultural Museum, Shikhar Eco-tourism, Bishal Nag Pokhari etc. Sauraha is famous among
tourists for jungle safari and there is also such possibility in the municipality.

c. Agriculture pocket area: There are many fish farming and bee farming centers in the
municipality. The municipality produces about 2,97,290 kg fishes every year and about
54,698 liters of honey yearly. Similarly, 60.3% families are involved in animal husbandry and
contribute to large municipal production of milk, meat etc.

d. Factory and industry: There are 54 industries registered in the municipality out of which most
are hen farms, furniture industry and different mills.

e. Export: Rice is the largest produced crop in the municipality followed by maize, wheat and
barley. Similarly, vegetables like potato, Cauliflower, beans, cucumber, pumpkin etc, as well
as fruits like mango, litchi, banana, jackfruit are consecutively largely produced.

3.4 Road Hierarchy

A road hierarchy is a means of defining each 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.
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. Road hierarchy principles will assist planning agencies via orderly planning and
provision of public transport routes, pedestrian and bicycle 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, efficiency, amenity and safety.
Further, it also identifies treatments such as barriers, buffers and landscaping to preserve amenity
for adjacent land use. There is always a conflict between accessibility and mobility. Therefore, to
cater both, a network of roads serving the function of accessibility and mobility has to be planned.
The roads of class D and C provides access while the roads of Class B and A are for mobility. The
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hierarchy from A to D shows reduction in mobility at the same time increased accessibility to land
use.

The ToR has given set of road hierarchy that classifies the municipal roads into four classes as
follows:

Table 3-6 Road hierarchy as per ToR

Class of road Category RoW
Class A Main Collector Road 14 m
Class B Other Collector Road 10m
Class C Main Tole Road 6m
Class D Other Road 4m

This hierarchy is outdated as the national code for local roads dictated that the roads should
be at least 6 m wide. Further, other documents suggest the necessity of higher hierarchy of roads
in an urban context. The planning norms and standards published by DUDBC in 2015 (2072 B.S.)
describes the necessity of following road hierarchy based on the population of the city.

Table 3-7 Road hierarchy based on planning norms and standards, 2015

ype of city Population RoW of Road (m)
criteria Expressway ArterialSub-arterial ~ Collector Local

Sub-city 10,000- - - 30 20 10
40,000

City 40,000- - 50 30 20 10
100,000

Sub-metro city 100,000~ 50 30 20 10 10
300,000

Source: Planning Norms and Standards 2015, GoN, DUDBC

Similarly, according to the urban road standard 2068 (draft), the road of the hierarchy of
greatest width is an Arterial road with RoW of 50-60 m for any urban area as tabulated below:

Table 3-8 Road hierarchy based on Nepal Urban Road Standard 2068 (Draft)

RoW of Road (m)

Expressway Arterial Sub-arterial Collector Local

- 50-60 30-40 20-30 10-20

The proposed road hierarchy is in line with the above mentioned standards. Further, the
required arterial roads of 50 m roads are sufficed by the existing highway that passes through the
municipality.

Nepal Road Standard 2070 states that major frontage roads that opens in the highway should
be spaced at least 750 m apart. Adhering to this and forming a block of at least 1 square kilometre
by the network of Class A and Class B roads of proposed hierarchy a number of Class A and Class
B roads are to be identified and discussed with the MRCC and the municipality.

42




Preparation of MTMP of Rapti Municipality

The proposed road hierarchy is in line with the above mentioned standards. Further, the
required arterial roads of 50 m roads are sufficed by the existing highway that passes through the
municipality.

Nepal Road Standard 2070 states that major frontage roads that opens in the highway should
be spaced at least 750 m apart. Adhering to this and forming a block of at least 1 square kilometer
by the network of Class A and Class B roads of proposed hierarchy a number of Class A and Class
B roads are to be identified and discussed with the MRCC and the municipality.

The description of the roads of different class are as follows:

Class A Major roads which connect one or more major Growth Centres or several words
with any one of the following:

e High network coverage

e Major function: Mobility

e The right of way is at least 30 m

e Direct connected to the National Strategic Road Network or district road.
e Complete access to public transport

e Segregated NMT facilities

e Accessibility - 20 minutes (terai)

Some of the possible cross-section are shown in the annex.

Class B Roads which connects major road network and other roads of similar hierarchy
with one another with any one of the following,

e Road connecting major growth centre of the same or neighbouring wards
which provides access between Class A and Class C roads.

e Major function: Mobility

e The right of way is at least 20 m.

e Access to public transport

e Segregated NMT facilities

e Accessibility — 10 minutes (terai)

Some of the typical section of class B roads are shown in the Annex.
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Class C Collector roads which connects local roads with higher hierarchy roads; have at
least one of the following:

e All roads connecting local roads to roads of Class A, B or SRN.

e Major function: Access and mobility

e The right of way is 10 to 15 m

e Roads for mobility of local trips

e May and may not have segregated NMT facility

e Accessibility- 5 minutes (terai)

Some of the typical sections of Class C roads are shown in the Annex.

Class D All minor roads which provides access to an individual household, cluster or tole
with at least one of the following:

e Major function: Access
e Rightof wayis 6to 10 m
e Provides direct access to property

Note:

e [f the existing width of the road is higher than that defined by the above road hierarchy, the
existing width should be enforced. The available extra width should be allocated to the
pedestrians and cyclists as short wide section for motor vehicles in the network can result in
bottlenecks and traffic congestion.

e Similarly, any higher road width (higher than that of MTMP) proposed by other plans from
the past should be followed according to the corresponding plan. Revision of such plans in
the future should consider the road hierarchy and road network proposed by MTMP.
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Table 3-2 Criteria for Class Classification of Road

Criteria Class A Class B Class C Class D
Purpose Mobility Mobility and control access Access and mobility Access
. Connection between Class A and C Connects higher .
Through  and long  distance . . 4 Connect local trips
roads, and also Provide alternative | order roads and mobility )
movement 4 4 to higher level roads
connection routes between Class A to local trips
direct t
, High network coverage Support through movement of traffic Access to property rect access o
Function property
Segregated NMT facilities and Bus Segregated NMT facilities and Bus Segregated NMT Local NMT
laybys laybys facilities movement
Limited t
Complete access to public transport High access to Public transport 4 mrredaceess 1o
public transport
Maint Municipalit &
aimenance Municipality Municipality o Community
Responsibility Community
Design
80 60 50 30
Speed (Kmph)
Radius (m) 210 110 40 20
Minimum
30 20 10 6*
Right of Way(m)
Extra width 3 55 15 1
at curve (m)
Setback
e 6+ 6 3 15
distance (m)
Access
Applicabl Applicabl Not Applicabl Not Applicabl
Control pplicable pplicable ot Applicable ot Applicable
Publi N bli N bli
HPle ) Mass Transit facilities Mass Transit, Local Public transport © , public © ‘ public
transport services transportation transportation
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Policy documents review:

Urban Environment Management Regulation, 2069

The Paragraph 4 Section 7 dictates the related institutions to adopt Polluter Pays Principle (PPP)
to control/minimize pollution and provide compensation. It also gives guidelines to promote use of
public transport and demoralize the use of private motor vehicles, manage the traffic for
minimization of air pollution and easy use by the pedestrian and cycle users, conduct awareness
programs to inform the drivers of the pollution caused by the vehicles and, remove the old and
damaged vehicles which do not meet the standards set by the government. Further, Section 9
restricts the use of pressure horn in the urban area. According to Section 10, activities to make the
city beautiful, plantation and development of parks should be done. This can be done along the

median strips in the major urban roads.

Regulation for accessible physical infrastructure and communication service for the
differently abled people, 2069
The regulation was prepared to ensure access of the differently abled people to the different
physical infrastructure and communication services in all sectors. According to the Paragraph 2,
Section 3 of the regulation document speaks to make the external service and facility accessible. It
necessitates the provision of facilities to make the public roads accessible for the differently abled for
easy movement. It dictates that the roads should be easily accessible to wheelchair user, crutch user,
blind people and other such people. New construction roads should all have these facilities; while
the existing roads should be upgraded gradually to meet these necessities. Change in grade while
accessing adjoining plot or for crossing the roads should have proper ramp. At locations where
overhead bridges are provided for road crossings, special provisions should be made for the

differently abled people as they cannot use the facility.

Nepal Urban Development Strategy, 2015

The underlying and interconnected guiding principles for the national urban development
strategy (2015) is sustainability, inclusivity, resilience, green and efficient urban infrastructure.

The milestones set by the strategy for urban sub-sector- Transportation is as follows:

e 7.5Km/sg.km. of road density for existing municipalities and 5 km/sq.km for new
municipalities.
e 80% of roads in existing municipalities and 50% in new municipalities to be paved.
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National Transport Policy, 2058

The principal objective of the National Transport Policy is to develop reliable, cost effective, safe
facility oriented and sustainable transport system that promotes and sustains the economic, social,
cultural and tourism development of the Kingdom of Nepal as a whole.

The major policies set to achieve the objective are summarized below.

The policy set for the central and local level are as follows:

a. The short term, medium term and long term master plan of the transport infrastructure to
be constructed in central level shall be prepared and constructed accordingly.

b. The development of transport infrastructure in the local level shall be carried out in
accordance with the master plan prepared therefor.

c.  Todevelop the transport infrastructure of the urban area in accordance with the master plan
prepared for the urban development. The central level shall perform the role of supporter in
the work to be done from the local level.

d. To manage the organizational structure as to develop the capacity self-reliance for the
arrangement of source of investment in the construction, repairing, maintenance and
strengthening of the transport infrastructures and operate the same by providing required
service.

Other policies are:

e Special attention shall be given to the maintenance and repair of the existing transport
infrastructure to ensure that appropriate service levels are sustained.

e Except the central level transport infrastructure and strategic network, the local level transport
infrastructure shall be constructed and maintained from the local level itself.

e The construction, improvement and management of the means of transport shall be done in
harmony with the traffic safety and environmental effect.

e In order to conduct the transport service and facility in an effective manner, the skill and
working capacity of the concerned labour force shall be enhanced.

e The utilization of means of transport to be conducted by the solar power and electricity shall
be expanded throughout the kingdom.

e Special attention shall be given to improving 'the comfort, reliability, safety, frequency,
availability and affordability of public transport and to reducing harmful emissions arising
from public transport operations.

e Efforts shall be made in making private sector involvement as more as possible, in the
development and expansion of services of the transport infrastructure.

e The provision of a minimum level of transport infrastructure will be made in the remote areas
for administrative and social development reasons even where the justification on purely
economic grounds is negligible.

e Develop various means of transportation and infrastructure in a coordinated manner.

Some of the major action plans presented by the strategy are:
Transport infrastructure:

e In order to deliver an appropriate level of service from the existing transport infrastructure,
necessary maintenance, repair and protection shall be implemented.

e In constructing new roads in urban areas, public utility services like sewage, drinking water,
telephone, electricity, shall be managed separately away from the road pavement to the
possible extend. Cycle lane shall be managed separately.

e Private sector participation shall be encouraged in the construction of wire road, cable car
and environment friendly green road as a short distance transport infrastructure related with
pilgrimage and tourism destination.
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The study of the existing road network and land use along with existing and potential
infrastructure followed by discussion with the MRCC and municipality finalized a preliminary network
of roads of different hierarchy. The road network was first studied and proposed by the study team
to the MRCC and the municipality. The proposed road network was modified based on the MRCC's
perception of requirements. While doing so, the requirement of the road network as not
compromised.

3.5 Features of the Planned Road Network

e The Khurkhure (Highway)-Samitar-Thakuribanjyang main road is plasnned as Class A road. The
road, that connects the growing settlements like Birendranagar chowk, Khurkhure, Mini Bazar,
Sixgroup, Chipleti, Samitar, Shikaritar, Thamtar, Kirantar, Chaurang, Chaugharahas that have
high potentiality of growth in its vicinity in the future.

e The Uttarakhanda Marga is also categorized as Class A road due to its significance. The road,
that connects with India has high potentiality of growth in its vicinity in the future. Furthermore
it passes through Dandagaun, Parbatbasti, Sainikgaun, Bhandaratandi, Madane, Dadhuwa
settlements which are wards 4,5,7,8. It has 9.37 km length and is second in hierarchy.

e Similarly the agricultural roads passing through wards 1,2,3,6 and settlements Birendranagar,
Laugaun, Kusahani, Padhariya, Sisabas, Prasauni, Pratappur, Simara, Uprety Tole is also classified
as A class. The road is directly connected to the trade routes for the agricultural products within
and beyond the municipality. It has a length of 11.85km and is the second longest road in the
municipality.

e The A class road in the bottom of hierarchy is the Bramhanagar-Darbesthan Road. It also passes
through dense settlements of Bramhanagar, Melbazar Chowk and Darbesthan. The significance
is based on the different economic activities that are facilitated by the existance of this road.
The road passes through wards 8,9.

o All six Class B roads provide an inter-linkage between the Class A roads and the Highway.

e The Rapti Nadi River Corridor is the highest in the hierarchy for the B class roads. It extends
throughout the southern border of the municipality as it is prepared along the Rapti river
running East to west incorporating ward 1 majorly and also wards 6 and 3.

e The network of Class A and B provides easy access to any part of the municipality through
interconnected cycle tracks, footpaths and public transit network.

e The Class C roads passes perpendicular to the Class A, B and Highway. They provide local access
and act as collector roads. Their density is higher in the high density residential zone and low in
the agriculture preservation zone.

A network of roads of different hierarchy has been studied. The list of proposed road network
is given in theError! Reference source not found. below:
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Table 3-9 List of proposed roads of class A, B and C

SN | Municipal Code | Road Class Road Name Settlement Passed Wards Passed ROW (in| Length (in

Code m) km)

131301A001 A001 A Khurkhure (Highway)-Samitar- | Birendranagar chowk, Khurkhure, Mini Bazar, | 7, 8,10, 12 30 19.24

Thakurivanjyang Sixgroup, Chipleti, Samitar, Shikaritar, Thamtar,
Kirantar, Chaurang, Chaughara
231301A002 A002 A Uttarakhanda Marga Dandagaun, Parbatbasti, Sainikgaun, 4,57, 8 30 9.37
Bhandaratandi, Madane, Dadhuwa
331301A003 A003 A Agriculture Road Birendranagar, Laugaun, Kusahani, Padhariya, 1,236 30 11.85
Sisabas, Prasauni, Pratappur, Simara, Uprety
Tole
4131301A004 A004 A Bramhanagar-Darbesthan Road | Bramhanagar, Melbazar Chowk, Darbesthan 89 11 3.77
531301B001 BOO1 B Rapti Nadi River Corridor 1,3 20 6.18
6313018002 B0O2 B Piple-Ghalan chowk-Rapti Nadi Piple, Nayan Basti, Ghalanchowk 1 20 1.97
731301B003 B0OO3 B Simara chowk-Rapti Nadi Simara, Gadyauli 1,2 20 1.85
8131301B004 BO04 B Pratappur-Jitpur-Rapti Nadi Pratappur, Jitpur 1,23 20 213
931301B005 BOO5 B Dadhuwa-Pyaridhap Dadhuwa, Gaidachhap, Pyaridhap 3,46 20 2.76
1031301B006 B0O6 B Bhandarachowk-Pyaridhap Bhandara chowk, Padhariya, Pyaridhap 56 20 3.06
chowk-Rapti Nadi
1131301B007 BOO7 B Padhariya-Phulauriya- Padhariya, Phulauriya 6 20 2.06
Municipality Boundary
12131301B008 BOO8 B Hardi chowk-Bhawani Bazar Purwari, Bhawani Bazar 6,8 20 2.30
1331301B009 BOO9 B Hardi chowk-Rampur- Hardi chowk, Rampur, Sainikgaun 6,7 20 3.7
Sainikgaun-Sixgroup
14131301B010 BO10 B Rampur-Minibazar-Parbatbasti- Rampur, Minibazar, Parbatbasti, Lalpur, 567289 20 7.20
Ward 9 office-Lalpur-Amritpani Amritpani

1531301B011 BO11 B Parbatbasti-Pakhribas Parbatbasti, Pakhribas 8 20 1.65
1631301BO12 BO12 B Bank road-Tulsipur Chowk Tulsipur Chowk 10, 1 20 4.71
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1731301C001 C001 C Mahadevtar Rastriya Mavi-Rapti Mahadevtar 1 10 129
Nadi

1831301C002 C002 C  |Uprety Tole-Deurali chowk-C004 Uprety Tole, Deurali chowk 10 1.05

1931301C003 C003 C Ghalan chowk-Jitpur-Dilliparsa Ghalan chowk, Jitpur, Dilliparsa 1,36 10 3.95

20PB1301C004 C004 C Kusahani-Mahal-Syauli Tole- Kusahani, Mahal, Syauli Tole, Pauwari, 6 10 3.79
Pyaridhap chowk Pyaridhap

2131301C005 C005 C Pragatipur-Sisabas Pragatipur, Sisabas 2,3 10 2.26

2231301C006 C006 C Manakamana chowk- Manakamana chowk, Gaidachhap 4,5 10 1.63

Gaidachhap

23131301C007 Coa7 C Birendranagar chowk-South Birendranagar 7,8 10 039
(Pampa khola)

24131301C008 C008 C Pampakhola river corridor Birendranagar 6,78 10 2.78

2531301C009 C009 C Sirkot Nimabi-Pampa khola pul Duigaun 6,7 10 1.17

2631301C010 C010 C Laxminarayan chowk-Oeling Bhawanipur 4 10 0.88
Choiling Gumba

27131301CO1 COo11 C Municipality Office-West Bhandara, Duigaun 56 10 1.48

(Duigaun)
2831301C012 Cco12 C Janapriya Prabi-Khidkigaun- | Khidkigaun, Khurkhure chowk, Bhawani Bazar 7,8 10 315
Khurkhure chowk-Bhawani Bazar
29B1301C013 Co13 C Pakhribas-Bajarhatti (Aviyan Pakhribas, Bajarhatti 7,8 10 1.82
chowk)
30B1301C014 Co14 C Lalpur-Dandagaun-Municipality Dandagaun 8 10 176
boundary
3131301C015 Cco15 C Municipality West Boundary Rasauli, Dandagaun, Amritpani 9 10 2.57
Road

32B1301C016 C0o16 C  [Thakaltar-Chisapani-Koraiyapani-|  Thakaltar, Chisapani, Koraiyapani, Trital, 10, M 10 6.41
Trital-Onebang Onebang

33131301C017 co17 C Lothar-Kalitar-Gamerang Lothar, Kalitar, Gamerang 12,13 10 4.49

3431301C018 Cc0o18 C Lothar-Laisirang-Parewakot Lothar, Laisirang, Parewakot 1 10 9.46

35B1301C019 C019 C Threegroup-Chipleti Threegroup, Chipleti 8,10 10 2.19
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The details of the roads of Class A, B and C are given below.
Khurkhure (Highway)-Samitar-Thakurivanjyang (31301A001):

The road passes through wards 7, 8, 10, 12 and serves an approximate population of 3400. It
provides services to Birendranagar chowk, Khurkhure, Mini Bazar, Sixgroup, Chipleti, Samitar,
Shikaritar, Thamtar, Kirantar, Chaurang, Chaughara. The total length and average width of the road
are about 19.24 km and 7.67 m respectively, out of which 9.01 km is earthen, 5.29 km is graveled ,
4.95 km is blacktopped/rcc. Out of total length, 14.30 km upgrading, 4.95 km periodic maintenance
needs to be done."

Uttarakhanda Marga (31301A002):

The road passes through wards 4, 5, 7, 8 and serves an approximate population of 1600. It provides
services to Dandagaun, Parbatbasti, Sainikgaun, Bhandaratandi, Madane, Dadhuwa. The total length
and average width of the road are about 9.37 km and 9.68 m respectively, out of which 1.85 km is
graveled , 7.52 km is blacktopped/rcc. Out of total length, 1.85 km upgrading, 7.52 km periodic
maintenance needs to be done."

Agriculture Road (31301A003):

The road passes through wards 1, 2, 3, 6 and serves an approximate population of 1800. It provides
services to Birendranagar, Laugaun, Kusahani, Padhariya, Sisabas, Prasauni, Pratappur, Simara,
Uprety Tole. The total length and average width of the road are about 11.85 km and 8.06 m
respectively, out of which 10.87 km is graveled ,.69 km is blacktopped/rcc. Out of total length, 10.87
km upgrading,.99 km periodic maintenance needs to be done."

Bramhanagar-Darbesthan Road (31301A004):

The road passes through wards 8, 9 and serves an approximate population of 600. It provides
services to Bramhanagar, Melbazar Chowk, Darbesthan. The total length and average width of the
road are about 3.77 km and 7.32 m respectively, out of which 1.29 km is graveled , 2.48 km is
blacktopped/rcc. Out of total length, 1.29 km upgrading, 2.48 km periodic maintenance needs to
be done."

Rapti Nadi River Corridor (31301B001):

The road passes through wards 1, 3 and serves an approximate population of 1000. It provides
services to. The total length and average width of the road are about 6.18 km and 6.00 m
respectively, out of which 6.18 km is graveled. Out of total length, 6.18 km upgrading needs to be
done."

Piple-Ghalan chowk-Rapti Nadi (31301B002):

The road passes through wards 1 and serves an approximate population of 400. It provides services
to Piple, Nayan Basti, Ghalanchowk. The total length and average width of the road are about 1.97
km and 6.00 m respectively, out of which 1.97 km is graveled. Out of total length, 1.97 km upgrading
needs to be done."

Simara chowk-Rapti Nadi (31301B003):
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The road passes through wards 1, 2 and serves an approximate population of 400. It provides
services to Simara, Gadyauli. The total length and average width of the road are about 2.13 km and
6.00 m respectively, out of which 1.85 km is blacktopped/rcc. Out of total length, 1.85 km periodic
maintenance needs to be done."

Pratappur-Jitpur-Rapti Nadi (31301B004):

The road passes through wards 1, 2, 3 and serves an approximate population of 600. It provides
services to Pratappur, Jitpur. The total length and average width of the road are about 2.76 km and
7.36 m respectively, out of which.81 km is graveled ,. Out of total length,.81 km upgrading, 1.32 km
periodic maintenance needs to be done."

Dadhuwa-Pyaridhap (31301B005):

The road passes through wards 3, 4, 6 and serves an approximate population of 600. It provides
services to Dadhuwa, Gaidachhap, Pyaridhap. The total length and average width of the road are
about 2.06 km and 6.00 m respectively, out of which 2.61 km is graveled ,. Out of total length, 2.61
km upgrading,.15 km periodic maintenance needs to be done."

Bhandarachowk-Pyaridhap chowk-Rapti Nadi (31301B006):

The road passes through wards 5, 6 and serves an approximate population of 500. It provides
services to Bhandara chowk, Padhariya, Pyaridhap. The total length and average width of the road
are about 2.3 km and 6.00 m respectively, out of which. Out of total length, 3.06 km periodic
maintenance needs to be done."

Padhariya-Phulauriya-Municipality Boundary (31301B007):

The road passes through wards 6 and serves an approximate population of 400. It provides services
to Padhariya, Phulauriya. The total length and average width of the road are about 3.177 km and
6.94 m respectively, out of which 2.06 km is graveled. Out of total length, 2.06 km upgrading needs
to be done."

Hardi chowk-Bhawani Bazar (31301B008):

The road passes through wards 6, 8 and serves an approximate population of 400. It provides
services to Purwari, Bhawani Bazar. The total length and average width of the road are about 7.2
km and 6.00 m respectively, out of which 2.30 km is graveled. Out of total length, 2.30 km upgrading
needs to be done."

Hardi chowk-Rampur-Sainikgaun-Sixgroup (31301B009):

The road passes through wards 6, 7 and serves an approximate population of 600. It provides
services to Hardi chowk, Rampur, Sainikgaun. The total length and average width of the road are
about 1.65 km and 6.00 m respectively, out of which 3.177 km is graveled. Out of total length, 3.17
km upgrading needs to be done."

Rampur-Minibazar-Parbatbasti-Ward 9 office-Lalpur-Amritpani (31301B010):

The road passes through wards 5, 6, 7, 8, 9 and serves an approximate population of 1000. It
provides services to Rampur, Minibazar, Parbatbasti, Lalpur, Amritpani. The total length and average
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width of the road are about 4.71 km and 6.00 m respectively, out of which.18 km is earthen, 7.02 km
is graveled. Out of total length, 7.20 km upgrading needs to be done."

Parbatbasti-Pakhribas (31301B011):

The road passes through wards 8 and serves an approximate population of 300. It provides services
to Parbatbasti, Pakhribas. The total length and average width of the road are about 1.29 km and
6.00 m respectively, out of which 1.65 km is graveled. Out of total length, 1.65 km upgrading needs
to be done."

Bank road-Tulsipur Chowk (31301B012):

The road passes through wards 10, 11 and serves an approximate population of 600. It provides
services to Tulsipur Chowk. The total length and average width of the road are about 1.05 km and
6.00 m respectively, out of which 4.71 km is earthen. Out of total length, 4.71 km upgrading needs
to be done."

Mahadevtar Rastriya Mavi-Rapti Nadi (31301C001):

The road passes through wards 1 and serves an approximate population of 300. It provides services
to Mahadevtar. The total length and average width of the road are about 3.95 km and 9.39 m
respectively, out of which 1.29 km is graveled. Out of total length, 1.29 km upgrading needs to be
done."

Uprety Tole-Deurali chowk-C004 (31301C002):

The road passes through wards 1 and serves an approximate population of 200. It provides services
to Uprety Tole, Deurali chowk. The total length and average width of the road are about 3.79 km
and 6.00 m respectively, out of which 1.05 km is graveled. Out of total length, 1.05 km upgrading
needs to be done."

Ghalan chowk-Jitpur-Dilliparsa (31301C003):

The road passes through wards 1, 3, 6 and serves an approximate population of 600. It provides
services to Ghalan chowk, Jitpur, Dilliparsa. The total length and average width of the road are about
2.26 km and 6.00 m respectively, out of which 2.50 km is earthen,.49 km is graveled ,. Out of total
length, 2.99 km upgrading,.96 km periodic maintenance needs to be done."

Kusahani-Mahal-Syauli Tole-Pyaridhap chowk (31301C004):

The road passes through wards 6 and serves an approximate population of 500. It provides services
to Kusahani, Mahal, Syauli Tole, Pauwari, Pyaridhap. The total length and average width of the road
are about 1.63 km and 6.00 m respectively, out of which 3.79 km is graveled. Out of total length,
3.79 km upgrading needs to be done."

Pragatipur-Sisabas (31301C005):

The road passes through wards 2, 3 and serves an approximate population of 500. It provides
services to Pragatipur, Sisabas. The total length and average width of the road are about 0.39 km
and 6.00 m respectively, out of which 2.26 km is graveled. Out of total length, 2.26 km upgrading
needs to be done."
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Manakamana chowk-Gaidachhap (31301C006):

The road passes through wards 4, 5 and serves an approximate population of 400. It provides
services to Manakamana chowk, Gaidachhap. The total length and average width of the road are
about 2.78 km and 5.72 m respectively, out of which 1.63 km is graveled. Out of total length, 1.63
km upgrading needs to be done."

Birendranagar chowk-South (Pampa khola) (31301C007):

The road passes through wards 7, 8 and serves an approximate population of 200. It provides
services to Birendranagar. The total length and average width of the road are about 1.17 km and
6.00 m respectively, out of which.39 km is graveled. Out of total length,.39 km upgrading needs to
be done."

Pampakhola river corridor (31301C008):

The road passes through wards 6, 7, 8 and serves an approximate population of 500. It provides
services to Birendranagar. The total length and average width of the road are about 0.88 km and
6.00 m respectively, out of which 2.78 km is graveled. Out of total length, 2.78 km upgrading needs
to be done."

Sirkot Nimabi-Pampa khola pul (31301C009):

The road passes through wards 6, 7 and serves an approximate population of 300. It provides
services to Duigaun. The total length and average width of the road are about 1.48 km and 6.00 m
respectively, out of which 1.17 km is graveled. Out of total length, 1.17 km upgrading needs to be
done."

Laxminarayan chowk-Oeling Choiling Gumba (31301C010):

The road passes through wards 4 and serves an approximate population of 300. It provides services
to Bhawanipur. The total length and average width of the road are about 1.82 km and 6.00 m
respectively, out of which.88 km is graveled. Out of total length,.88 km upgrading needs to be
done."

Municipality Office-West (Duigaun) (31301C011):

The road passes through wards 5, 6 and serves an approximate population of 300. It provides
services to Bhandara, Duigaun. The total length and average width of the road are about 1.76 km
and 6.00 m respectively, out of which 1.48 km is graveled. Out of total length, 1.48 km upgrading
needs to be done."

Janapriya Prabi-Khidkigaun-Khurkhure chowk-Bhawani Bazar (31301C012):

The road passes through wards 7, 8 and serves an approximate population of 400. It provides
services to Khidkigaun, Khurkhure chowk, Bhawani Bazar. The total length and average width of the
road are about 6.41 km and 6.00 m respectively, out of which. Out of total length, 3.15 km periodic
maintenance needs to be done."

Pakhribas-Bajarhatti (Aviyan chowk) (31301C013):
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The road passes through wards 7, 8 and serves an approximate population of 300. It provides
services to Pakhribas, Bajarhatti. The total length and average width of the road are about 4.49 km
and 4.00 m respectively, out of which 1.82 km is graveled. Out of total length, 1.82 km upgrading
needs to be done."

Lalpur-Dandagaun-Municipality boundary (31301C014):

The road passes through wards 8 and serves an approximate population of 200. It provides services
to Dandagaun. The total length and average width of the road are about 9.46 km and 5.22 m
respectively, out of which 1.76 km is graveled. Out of total length, 1.76 km upgrading needs to be
done."

Municipality West Boundary Road (31301C015):

The road passes through wards 9 and serves an approximate population of 500. It provides services
to Rasauli, Dandagaun, Amritpani. The total length and average width of the road are about 0.04
km and 6.00 m respectively, out of which. Out of total length, 2.57 km periodic maintenance needs
to be done."

Thakaltar-Chisapani-Koraiyapani-Trital-Onebang (31301C016):

The road passes through wards 10, 11 and serves an approximate population of 800. It provides
services to Thakaltar, Chisapani, Koraiyapani, Trital, Onebang. The total length and average width
of the road are about 0.12 km and 6.00 m respectively, out of which 6.41 km is earthen. Out of total
length, 6.41 km upgrading needs to be done."

Lothar-Kalitar-Gamerang (31301C017):

The road passes through wards 12, 13 and serves an approximate population of 700. It provides
services to Lothar, Kalitar, Gamerang. The total length and average width of the road are about 0.09
km and 6.00 m respectively, out of which 4.49 km is earthen. Out of total length, 4.49 km upgrading
needs to be done."

Lothar-Laisirang-Parewakot (31301C018):

The road passes through wards 1and serves an approximate population of 1300. It provides services
to Lothar, Laisirang, Parewakot. The total length and average width of the road are about 0.23 km
and 6.00 m respectively, out of which 3.68 km is earthen,.76 km is graveled ,. Out of total length,
4.44 km upgrading, 5.02 km periodic maintenance needs to be done."

Threegroup-Chipleti (31301C019):

The road passes through wards 8, 10 and serves an approximate population of 300. It provides
services to Threegroup, Chipleti. The total length and average width of the road are about 0.12 km
and 6.00 m respectively, out of which. Out of total length, 2.19 km periodic maintenance needs to
be done."
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(31301D001):

The road passes through wards 7 and serves an approximate population of 100. It provides services
to. The total length and average width of the road are about 0.14 km and 6.00 m respectively, out
of which.04 km is graveled. Out of total length,.04 km upgrading needs to be done."

(31301D002):

The road passes through wards 7 and serves an approximate population of 100. It provides services
to the total length and average width of the road are about 0.37 km and 6.00 m respectively, out
of which.12 km is graveled. Out of total length,.12 km upgrading needs to be done."

(31301D003):

The road passes through wards 8 and serves an approximate population of 100. It provides services
to the total length and average width of the road are about 0.13 km and 6.00 m respectively, out of
which.09 km is graveled. Out of total length,.09 km upgrading needs to be done."

(31301D004):

The road passes through wards 8 and serves an approximate population of 100. It provides services
to. The total length and average width of the road are about 0.4 km and 4.00 m respectively, out
of which.23 km is graveled. Out of total length,.23 km upgrading needs to be done."

(31301D005):

The road passes through wards 8 and serves an approximate population of 100. It provides services
to. The total length and average width of the road are about 0.15 km and 6.00 m respectively, out
of which.12 km is graveled. Out of total length,.12 km upgrading needs to be done."

(31301D006):

The road passes through wards 8 and serves an approximate population of 100. It provides services
to. The total length and average width of the road are about 0.85 km and 6.00 m respectively, out
of which.14 km is graveled. Out of total length,.14 km upgrading needs to be done."

(31301D007):

The road passes through wards 8 and serves an approximate population of 100. It provides services
to. The total length and average width of the road are about 0.18 km and 6.00 m respectively, out
of which.37 km is graveled. Out of total length,.37 km upgrading needs to be done."

(31301D008):

The road passes through wards 8 and serves an approximate population of 100. It provides services
to. The total length and average width of the road are about 0.17 km and 6.00 m respectively, out
of which.13 km is graveled. Out of total length,.13 km upgrading needs to be done."

(31301D009):

The road passes through wards 8 and serves an approximate population of 100. It provides services
to. The total length and average width of the road are about 0.13 km and 6.00 m respectively, out
of which.40 km is graveled. Out of total length,.40 km upgrading needs to be done."
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(31301D010):

The road passes through wards 7 and serves an approximate population of 200. It provides services
to. The total length and average width of the road are about 0.08 km and 6.00 m respectively, out
of which. Out of total length,.35 km periodic maintenance needs to be done."

(31301D011):

The road passes through wards 7 and serves an approximate population of 100. It provides services
to. The total length and average width of the road are about 0.11 km and 6.00 m respectively, out
of which.15 km is graveled. Out of total length,.15 km upgrading needs to be done."

(31301D012):

The road passes through wards 8 and serves an approximate population of 200. It provides services
to. The total length and average width of the road are about 0.5 km and 6.00 m respectively, out
of which.85 km is graveled. Out of total length,.85 km upgrading needs to be done."

(31301D013):

The road passes through wards 8 and serves an approximate population of 100. It provides services
to. The total length and average width of the road are about 0.45 km and 6.00 m respectively, out
of which.18 km is graveled. Out of total length,.18 km upgrading needs to be done."

3.6 Land use, Transport and Infrastructures

Need of travel is a derived demand, not being end in itself but a means to fulfil something.
Accessibility is the means by which an individual can accomplish some economic or social activity
through access to that activity while mobility is the ability and knowledge to travel from one location
to another in a reasonable amount of time and for acceptable costs. A sustainable transport system
must meet the mobility and accessibility needs of people by providing safe and environmentally
friendly modes of transportation. Land use demands transport and provision of transport changes
the land use. In reality, transportation system often needs to trade-off between accessibility and
mobility. The present network of public transport has not provided access to a majority of the
settlements and the condition is highly questionable. Less frequent trips by the public transport
operators where available also adds to inaccessibility during off-peak hours. Therefore, people have
to rely on private modes.

3.7 Road Buffer Analysis:

A buffer analysis of the roads in the municipality was carried out using ArcGIS. The following table
shows the distribution of landcover according to road buffer of 300m, 600m and 1200m. The
distance for road buffer was calculated for a walking distance of 5 min, 10 min and 20 min
respectively, considering an average walking speed of 3.6 km/hr for flat terrain. From the table
below, it can be seen that the roads of classes A, B, C and SRN collectively covers 151.9 sqg. km. (out
of 212.3 sg.km.) which is about 71.5% of the area of municipality. The remaining area is covered by
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D class roads, with most of the area being occupied by forest. A built-up area of 7.26 sq.km. is
incorporated within this buffer zone of 1200m.

Table 3-10 Buffer distance of A, B, C and SRN intersection with landcover

Buffer distance of A, B, C and SRN intersection with landcover
. Time Distance Total Buildable Built Up
>N estimated assumed(m) Landcover area (sg.km.) area (sq.km.)
(min) (sq.km.) q.km. -xm.
1 0-5 300 74.79 50.41 6.45
2 5-10 600 33.85 14.04 0.61
3 10-20 1200 43.27 9.47 0.20
Total 151.91 73.92 7.26

The following tables show further breakdown of coverage area of Road classes A, B and C

individually.
Table 3-11 Buffer distance of A intersection with landcover
Buffer distance of A intersection with landcover
. Time Distance Total Buildable Built Up
S.N. estimated assumed(m) Landcover area (sq.km.) area (sq.km.)
(min) (sq.km.) q.km. a.km.
1 0-5 300 23.84 18.98 2.68
2 5-10 600 20.86 13.49 1.51
3 10-20 1200 32.74 13.48 2.05
Total 77.44 45.95 6.25
Table 3-12 Buffer distance of B intersection with landcover
Buffer distance of B intersection with landcover
. Time Distance Total Buildable Built Up
S.N. estimated assumed(m) Landcover area (sq.km.) area (sq.km.)
(min) (sq.km.) q.km. a.km.
1 0-5 300 22.21 17.14 2.58
2 5-10 600 33.85 14.04 0.61
3 10-20 1200 27.00 12.99 1.83
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Total 83.06 44.17 5.01

Table 3-13 Buffer distance of C intersection with landcover

Buffer distance of C intersection with landcover
. Time Distance Total Buildable Builtup
SN. estimated assumed(m) Landcover area (sg.km.) area (sg.km.)
(min) (sg.km.) q.km. a.km.
1 0-5 300 28.87 19.99 2.76
2 5-10 600 25.46 15.32 1.60
3 10-20 1200 41.11 17.18 1.90
Total 95.44 52.48 6.26

3.8 Perspective plan of transportation

Municipality Transport Perspective Plan (MTPP) is the long term strategic plan which sets the
long term objective, target and milestone for a focused direction of better coordination, guidance
and harmonization of the investment for the prosperity of the municipality and development in the
regional context. The MTMP is prepared for five years with a perspective of twenty years. The MTPP
gives a framework for the period of 20 years; a broad outline on how the transport sector should
evolve and look like so that local and regional harmony on accessibility and mobility is achieved.

The long term perspective plan is segregated into short term plan, medium term plan and long
term plan. The perspective plan should be revised every five years with the revision of MTMP.

3.8.1 Shortterm

Short term planning elements generally known as transportation system management (TSM)
are basically meant for efficient use of existing and proposed infrastructure. Short term plan of MTMP
refers to maintenance and upgrading of the existing road networks to the proposed standards to
support the present and future (5 years) transport demand paving the demand for the
implementation of medium and long term plan. If the current road network and/or future road
network demands, short term plan also includes construction of new linkages but have a scope over
medium term time period.

The short term plan gives a physical and financial implementation plan to implement the
planned road network and services. The interventions are prioritized according to developed
prioritization criteria and available annual budget. The applied interventions in the short term plan
maintains and generates the demand for higher hierarchy roads with proposed infrastructures. The
generated demand justifies the construction of higher hierarchy roads in the medium and long term
period to their full extent. During this period, all the class A roads will be upgraded to all-weather
condition. All the Class B roads will also be upgraded.
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3.8.2 Medium term

Medium term plan is for the time period of ten years - from year one to year ten from the
preparation of MTMP. This period should formulate the necessary policies and strategies for the
implementation of the wider road and the road side infrastructures. Based on these policies and
strategies, the MTMP will be periodically updated. As the current policies and regulations do not
elaborate on the compensation for road expansion, urban road discipline enforcement, pedestrian
friendly infrastructures, environment friendly roads, differently abled and age friendly roads, etc.
Such ideas and policies needs to be formulated for better implementation of the long term vision
of sustainable transport and sustainable economic growth of Rapti Municipality.

This time period will also see development of the Class A and Class B roads to their existing
width and clearing of their designated RoW for improved supply of pedestrian and other urban
infrastructure along these roads. The Rapti Nadi Corridor, Piple-Ghalan chowk- Rapti Nadi, Simara
Chowk-Rapti roads along with other interconnected Class B roads should be equipped with proper
NMT facilities. These developments will serve as the pilot to aware the people of the necessity and
benefits of the NMT facilities and pave the way for local acceptance to control motor-vehicle growth
and use.

3.8.3 Longterm

The long term vision of the municipality is to develop all the road network identified by the
study to their proposed width and cross-section. With all the necessary policies and strategies
developed, the second ten-year period will implement the strategies in developing the roads. The
long term plan'is focused in developing and achieving long term visions for the overall development
of the municipality. The long term plan is focused in providing the transport infrastructure and
services to more than 7,00,000 people residing within the designated boundary of the municipality.

Full growth of the planned land uses supported by full growth of the proposed road network
will provide safe, efficient and comfortable transport service. Further, the road networks will link the
remote settlements — particularly in ward 13 and 12— to the service areas and major market centres.
The improvement of roads linking with other neighboring local bodies will profoundly help in
promoting local economy. Upgradation of several roads passing through the cropland will certainly
aide the farmers.

On the other hand, the preserved agricultural land will continue to produce agricultural and
small agro-based products to satiate the local demand and exported to local markets outside the
municipality. The developed road network will be instrumental in transporting these products to
major market centres.
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A

MUNICIPAL TRANSPORT MASTER PLAN

4.1 Financial Institution

Road space is a public space and is also the basic infrastructure that drives the economy of any
area or region. Therefore, it is the responsibility of the government to provide the necessary road
infrastructure for the uninterrupted and smooth movement goods and people for better economic
activities. But the government alone cannot finance or fund the investments as road investments
are huge. Therefore, it is necessary to explore other possible financial institutions who can invest in
the road infrastructure.

Planning of the investment is essential to support local government in developing good and
best practice in construction, upgrading, overall asset management and especially operation and
maintenance of the road projects. The most common sources of funding which are investing in the
road sectors in Rapti Municipality and other cities in Nepal are listed and summarized below:

e Users' participation

e Municipality office

e District and divisional line agencies

e DolIDAR

e Donor agencies, NGO, INGO, etc.

e Town Development Fund (TDF)

e Department of Urban Development and Building Construction (DUDBC)

In recent days, the involvement of the local users (end beneficiaries) of the road projects and
interventions have been the driving factor for the construction and maintenance of the road
infrastructure. Their involvement helps to create informed and responsible citizens in the
community. It also generates a sense of ownership and thus promote preservation and proper use
of the infrastructure and the facilities. Such involvement is essential to construct and maintain the
local roads if not higher hierarchy roads. People's participation can be ensured through different
methods — direct investment, free labour, maintenance, tree plantation, cleanliness, etc.

Municipality has the major role in developing the overall infrastructure within the municipal
boundary. It is the local government responsible of preparing the necessary framework and
implementing policies and strategies for the planned and sustainable development of the necessary
infrastructures and facilities. As road infrastructure supports other infrastructure and facilities, the
role of municipality in the development and maintenance of the road infrastructure is further
pronounced. A major share of the municipal budget should be allocated to maintain the roads and
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construction of wider roads to meet the planned class and ROW. The annual program should
address the local need and the need of emergency and specific maintenance. Specific roads should
be constructed as a whole and not in parts for longer period of time.

Other institutions and line agencies working in the field of development of local and regional
roads also play important role in the development of the municipal roads. Normally, these
institutions invest in the roads that are important in a regional context, rather than local small area
context. DDC and DoLIDAR are such institutions. DDC are responsible for most of the DRCN roads
and few local roads as well. DoLIDAR also invests in agricultural and other local roads.

Town Development Fund (TDF) and Department Of Urban Development And Building
Construction (DUDBC) are governmental funding agencies which contributes to the development
of emerging town and cities. They can be a major source of fund for major urban road projects in
Rapti Municipality.

Like the line agencies, there are many donors funded projects run by NGOs and INGOs in the
sector of road and other infrastructure development. The development of wider roads of higher
hierarchy required greater amount of investment and, technical and administrative capacity which
may be lacking with the local body and institutions. Such projects are implemented through donor
funded projects. SNRTP, RAP, etc. are examples of such projects. They can be important sources of
investment for major roads of the municipality.

4.2 Five Year Budget Estimation

o 70,000,000
The unclear historical data of the

municipality ~ budget  allocation  and
expenditure is available only makes it

60,000,000
. . 40,000,000
impossible to forecast the budget and
. : . 30,000,000
investment in the transport sector in the
. . 20,000,000
future. Therefore, a basic assumption has I

50,000,000

been done to forecast possible future 10,000,000
investment in the transport sector. The 6 A e o o
projection in based on the necessary budget 6\%\« 6\("\/\ 6\/\\/\ Q,\%\/\ Q,\ca\q’ Q(bo\q’
for the first year, assumed to increase by 20% O O
every consecutive year. The yearly value of the
investment is shown in the adjoining figure.

Figure 4-1 Forecasted budget of

-
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The budget required to develop the roads of the municipality based on the visionary city
development plan and perspective plan of transport infrastructures dictates higher investments.
The budget forecast assumes the existing trend in investment in the absence of a
comprehensive transport development plan. With the plan, the investment is taken to increase.
As elaborated in the previous sub-heading there are many possible sources of such funds and
investments. Based on the perspective plan, the total budget to be invested within 5 years is
NRs. 782,582,527. Of this, 234,774,758 is for maintenance and the remaining for upgrading and
construction of roads. The budget is allocated to different class of roads as shown in the given

Figure 4-2 Budget allocation for different intervention and class of road
| J

l Construction and upgrading (70%) l Maintenance (30%)
I ) 1 1 1
Class A Class B Class C Class D
28% 21% 14% 7%

figure.

For the first five year of investment, 3 of class A roads, 3 of class B roads and 2 of class C
roads have been prioritized to undergo intervention to reach the target proposed in the
perspective plan of the municipality. The detailed intervention has been provided in the table
below. However, the municipality consists of full authority in case there is a need to modify the
proposed sequence of development contained within the five years. The following table shows
the expenditure in different roads in different years in the municipality. The table only specifies
the A,B and C class roads. The D class roads expenditure is taken as 10% of the total cost yearly.
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Table 4-1 Road Wise Yearly Budget Allocation

Road length (Km) Cross drainage 2 Year | Year Il Year lll Year IV Year V
structure S
E > c c c c c
= e .0 c .0 c .0 £ L £ .0 £
Pl .5 : : SlE B |: % |z |5 | |E |:|¢
_ [ © 7} 7] 7] 7] 17}
® & 2 s 2 8 ] 2 3 g E 5 3o S 3o S 3o 5 3o s 2o
[] t 5 - o o = 7] S (<)) O —~ -58 O ~ -58 0 ~ -58 O~ -58 0 ~ -58
(= & 5 s = o o 2 o 3 SE|l &5 5 E 25| 5E o 5 E 2 5 & 25
© Z o m £ £ §¢& £ < S £ < S s = S £ = S
® =) 2z =) 2=z =) 2z o 2=z =) 2z
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= | | | | |
Class A Roads
A001 1 9.0 5.3 4.9 19.2 7.7 - - - 194,441 1.0 | 50,518 1.0 50,518 1.0 50,518 0.8 42,888
A002 2 - 1.9 7.5 9.4 9.7 - - - 88,167 1.0 | 47,027 0.9 41,140
A003 8 - 10.9 0.7 11.6 8.1 2 - - 162,051 1.0 70,138 1.0 70,138 0.3 | 21,775
Total 9.0 18.0 13.2 40.2 2 - - 444,659 2.0 | 97,545 1.9 91,657 2.0 120,656 1.8 113,025 0.3 | 21,775
Class B Roads
B003 4 - - 1.9 1.9 6.0 - - - 4,203 0.1 4,203
B005 3 - 2.6 0.1 2.8 7.4 - - - 36,488 0.7 |36,488
B006 ) - - 3.1 3.1 6.0 1 - - 109,263 1.0 59,564 0.8 | 49,699
Total - 2.6 5.1 7.7 - 1 - - 149,955 - - - - - - 1.0 59,564 1.6 ] 90,390
Class C Roads
C011 - 1.5 - 1.5 6.0 - - - 18,178 0.3 18,178
C017 4.5 - - 4.5 4.0 - - - 36,158 1.0 | 36,158
Total - 1.5 - 1.5 6.0 - - - 18,178 - - - - - - - - 0.3 | 18,178
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5

RECOMMENDATION

The preparation of Municipality Transport Master Plan is a milestone step towards planned
investment in the transport sector. Management of transport infrastructures and traffic services
depends on the long term policies and their implementation. Continuous preparation and updating
of plans is necessary to incorporate the changing demand and environment within the plans. The
basic strategic framework for such practice and staging of implementation plan are described below.

5.1 Strategic Framework

511 Hierarchy of Settlement and Market

A hierarchy of settlement and market should be developed to segregate the commercial and
business centers from settlement areas and industrial area. Land use plan is necessary for this
purpose. Promotion of bi-nuclear or multi-nuclear city is necessary for even development of the
settlements within the municipality. Development of existing market at Bhandara and Birendranagar
Chowk will serve the need. Such agglomeration supports economic growth as well as brings many
services and facilities closer to the demand and reduce the need to travel to the main market center.
Co-operation with the nearby markets from other bordering municipalities and rural municipalities
could also help the residents in taking the services for which connectivity is vital. Not many market
centres seems to have developed to the South of East-West Highway. Places like Pyaridhap has the
potentiality to develop as a future tourism center in the region. Other local markets should also be
developed to support the growing urban sprawl.

5.1.2  Hierarchy of Roads

A well-planned network of road hierarchy provides robust road network supporting required
accessibility and mobility. In any urban area, provision of well-formed road hierarchy of roads at
proper spacing helps to reduce traffic congestion and reduce overall impact of traffic on the land
use and at the same time guide the planned change of the land use. Allocation of hierarchy to the
network of roads is necessary also to define their purpose and function which ultimately determines
their cross-section and design parameters.
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According to the Nepal Road Standard (2070), major frontages roads that opens to a Highway
or feeder road should have a spacing of at least 750 m. The SRN are higher hierarchy roads with
regional/national importance. The major municipal roads that open to these roads should be
spaced according to the NRS. The space within the roads should have direct access control for
safety and efficient use of the SRN. Such spacing may not be ideally possible in case of hilly terrain.

The proposed hierarchy of road network provides a robust road for mobility through
interconnected Class A and Class B roads. Serving a settlement of about 500 m on either side of
the road, their network generally forms a grid of about 1to 2 sg. km depending upon the urban
sprawl. The development of road sector should consider this fact and should be aligned to attain
the designated width with necessary infrastructure for all sort of users.

513 Segregation

The roads that passes through the municipality should be segregated in terms of their function
and thus their use. Highways and higher hierarchy roads are meant for greater mobility with high
volume and thorough traffic. Direct property access through these roads will result in reduced
mobility, unsafe road environment and may also result in temporary breakdowns. Thus, according
to the purpose and use of the roads, they should be segregated and operated accordingly.

Further, within road cross-section it is necessary to segregate different road users for safety
and efficiency. Urban roads are used by all sorts of users including pedestrians, cyclists, motorists,
private and public buses, differently abled and elderly people. Their volume, speed and necessity of
road furniture varies significantly. Thus, it is necessary to address the need of all the users.
Depending upon their speed, the allocated road space should be segregated for safety. For,
example the cyclists should be segregated from motorized vehicles and from the pedestrians as
well. Provision narrow greed belt provides necessary segregation as well as provide a green
landscape along the urban road environment.

5.1.4  Principle Guidelines of Road Planning

The comprehensive city development plan along with other development plans such as land
use plan, drainage plan, tourism development plan, etc. are the principle guideline for road
planning. The land use plan is the most significant plan as the provision of road corridor defines the
land use change along that corridor and at the same time, the land use demands necessary road
infrastructure. The population growth rate of Rapti Municipality is higher than the national average
rate. As the population increases, the settlements grow both horizontally and vertically. Horizontal
expansion increases the built up area while vertical expansion increases the population density. The
wide expanded settlements require longer length of roads, while higher density settlements require
better and efficient transport services. Increase in built up area demands bigger network of local
and collector roads which ultimately demands wider roads of higher hierarchy.

5.1.5 Introduction of Basic Road-side Infrastructures

The perception of local people about “road space” is normally that, roads are constructed for
the motorized vehicles. While the pedestrians, who are the major road users are often left out; the
road space for motorized vehicles makes it unsafe to use by the other users. Such perception
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bolstered by the lack of basic road-side infrastructures provided for these users has exacerbated
the situation of road safety. It has also fueled the motorization process. Similarly, as the urban
environment management act dictates that facilities should be vulnerable people friendly — elderly
people and friendly and differently abled people, as they are also a part of the society and should
have access to mobility.

Thus, for creating the urban environment sustainable and liveable, it is necessary to provide
basic road side infrastructure that supports all sort of users and ensures their safety.

516  Public transport

Public transport provides access to all the citizens at an equitable cost. The public transport
network coverage is limited in Rapti Municipality. Only East-West Highway and Bhandara-Lothar
road section has public bus services. However, the headway of bus services is two bus per day, in
different times which is not convenient from passengers’' perspective. Although battery operated
three wheelers are trying to fill the void created by unavailability of public transport, travelling in
these vehicles along the East-West highway with other heavy vehicles make the ride dangerous as
well as travel to the far ends of the municipality becomes costly.

Poor road maintenance and seemingly low passenger volume has restricted public transport
services in other roads. Well-maintained roads and new routes to increase the coverage provided
by public transport network is must to provide basic access to mobility so that the people are
exposed to wider opportunities and economic activity.

The roads of class A, B and Highway make an interconnected road network that supports large
buses for public transport service. This provides a basic guidance for the development of public
transport routes and its service throughout the municipality.

517 Green Belt

Green belt is an important road infrastructure which not only provides green space along the
wide paved roads but also provides landscaping options for the road corridor. It makes the road
environment more user friendly. With rapid urbanization and increased built up area, green belt
along the roads contribute to greenery in the city.

Apart from providing greenery to the urban road environment, the green belt also provides
open space for excess rain water percolation contributing to ground water recharge and reduce the
pressure on storm water drainage system. It also acts as median to segregate speeding vehicles
moving in opposite direction and/or vehicles moving in the same direction at different speeds. Thus,
green belts are an integral part of the urban roads. It is obvious that the greenery adds fresh air to
the urban environment at the expense of carbon dioxide produced from other human activity. The
well grown green belt also acts as screen for blocking the negative effects of the road environment
such as noise, pollution and lights (during night) produced from the motor vehicles on the road.
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518 Development Phases of Road

A brief possible phases of development of the road cross-section has been shown, but the
actual development phase will depend on the existing scenario of land use and available space
throughout the road section. This makes it to be treated separately for individual roads and cannot
be generalized. But, the general idea is that the available open space should be first demarked. The
drainage system and water supply pipes should be laid. Then, where possible construction should
be started from the outer edges. Construction should start with construction of a lane each for
motorized vehicles, pedestrian way and cycle tracks (where applicable). Construction at the center
initially may result in wastage as the center part will be replaced by a median strip after full
development of the road section. Thus, site/road specific road development phases should be
formulated and implemented accordingly.

5.1.9 Intersection Design

The intersections are one of the major determinants of the efficiency of the road network.
Improperly designed intersections can result in congestion and break down of vehicular flow. Such
design should be considered at the intersection of Class A and Class B roads with each other and
with the SRN. An extra width should be provided at the intersections for better sighting of vehicles
in the adjoining leg of the intersection. Similarly, proper channelization for efficient flow of traffic in
different direction along with possible application of traffic lights should also be considered during
the intersection design.

Intersections are spots in the road network which is most prone to accidents as there are
multiple conflict points. The islands and, road markings and signage should be properly installed for
most efficient communication and safe passage through the intersection. Current such sites for due
attention are the intersection of East-West Highway crossing at Bhandara and Birendra Chowk. The
development of the planned road network will generate many such notes; which should be
addressed accordingly.

5110 Road Safety Audit

Road safety audit is an important aspect to be considered while constructing a road. Safety
audit can be at different stages i.e. inception, design, pre-opening, post-construction and existing
road. Care should be taken that the provided infrastructure does not conflict the interest of the
users and provides safe usage for all users. Although, maximum benefit of the safety check is
obtained if the audit is done during the design phase, this cannot be done as all the roads in the
municipality are existing roads. To support local innovative solutions, the municipal technical section
should be equipped with proper tools and methods to conduct the safety audit of the local roads
and develop local low cost solutions to mitigate or reduce the risk level.
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5111 Vehicle Parking

Inhabitants of Rapti municipality are predominantly farmers, and few people own two wheelers
and very few own 4-wheeler vehicles. Almost all the households own at least one bicycles. Although
the problem of parking is not significant now, it is likely that proper parking might be needed in the
future.

Provision of good quality public transportation integrated with environment friendly means
such as bicycle and walking can eliminate the necessity of use of private modes. Policies to support
such intervention in the future should be developed. At the moment, bicycle parking in commercial
areas, institutional buildings, and market places if available could facilitate the bicycle users.

5.1.72 Urban Road Discipline

The proper and efficient functioning and safety of the road space depends primarily on the
road and road side environment conditions and user behaviour. User behaviour is one of the major
pillar in determining the safe road use. One cannot immediately enforce the urban road discipline.
The culture of road discipline and road safety needs to be gradually developed. There are no
pedestrian ways and zebra-crossings and the movement of the people is random. Such habits lead
to crash and temporary road congestions. Therefore, enforcement of the road discipline should also
be gradually done for safer and vibrant streets. Proper use of road markings, signs and signals
assists in enforcing different road disciplines.

5113 Integrated Service Planning

Transport is one of the many services that allows urban area to exist. Without its integration
with other urban services such as water supply and drainage, electricity and telecommunication, etc.
the overall cost of construction, operation and maintenance of all the service infrastructures will be
very much higher. The infrastructures for these services runs alongside the roads. Location of other
services such as service utility outlets, educational institutions, etc. also affects the provision of road
side infrastructures. All these services should be integrated in planning, operation and maintenance
so that the loss or investment can be minimized. Integration should be done among the electricity
authority, cable provider, drinking water pipelines, drainage, telecommunication, etc.

5.1.14 Grass Root Institutions

The MTMP envisions the investment of huge capital, formulation of policies for national and
local government, and implementation and enforcement of better rules and regulations. These are
to be implemented, supervised and enforced by the local government. With the current capacity of
local institutions and the municipality, the required performance cannot be met. Thus, it is necessary
to empower the local grass root institutions with time for capacity building and development of
local bodies. It includes the capacity building of the municipality (planning, technical, and
administration), local technicians, consumers’ groups, ward level and municipal level committees
and others. Further planning of land use, drainage, building by laws, etc. will require better
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management and technically sound team of skilled staffs to advocate and inform the locals of the
prepared plans and their implementation.

5.1.15 Use of Strategic Road Networks

The strategic road network (SRN) roads are centrally constructed and maintained. As the major
backbone for movement for the whole country, their infrastructure requirement is completely
different from that of local/municipal roads. These roads only support long distance movement with
higher traffic volume, load and speed. But, the unchecked ribbon development along these roads
have allowed urbanization along the roads making those sections of the SRN a major part of the
local urban road network. As the major market area are developed alongside these roads, high
volume of pedestrians uses the road for making local short trips.

Hence, even though the SRN have a separate purpose and controlling authority, their use by
the local commuters have made them local roads. Therefore, necessary urban infrastructures such
as pedestrian way, cycle tracks, pedestrian crossings, etc. should be constructed along the urban
sections to ensure safety, efficiency and smooth operation of traffic. Different road standards and
guidelines shows that the urban road network consists of arterial roads/ expressways. With the
existing built-up environment, provision of new roads or extension of existing roads to such RoW is
very challenging. The existing highways can be developed as the urban expressways. The East-West
Highway that passes through the municipality supports large number of long distance trips. It is also
the most used road for local trips within the municipality. As such, large number of cyclist and
pedestrians use the road. But the limited built-up width presents safety issues for such vulnerable
users.

5.2 Staging Implementation Plan

521 Mid Period Review

The MTMP alone cannot be a complete document for the overall development of the services
and facilities in the municipality. The MTMP has been prepared with certain framework of
development of other infrastructures and services. The plans to develop and implement such
infrastructure and services should be integrated with MTMP. It is a general practice to develop such
plans inisolation or little consideration of the plans already prepared. Thus, it is necessary to conduct
a mid-period review to check the implementation and development made since the implementation
of the plan and the corresponding deviations. The review can be used to integrate the land use
plan, MTMP and other regional/municipal plans prepared during that period. Further, the surveys
conducted during the preparation of MTMP are baseline survey for future planning. In reference to
the database, the mid-period review can track the changes in the formulated five-year plan. This
will help to strengthen the MTMP and support further investments.

The next MTMP will be prepared in the sixth year which will create a void in continuity of TMP
during that year. The mid-period review can prepare the implementation plan for that year which
will be carried over the next MTMP.
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The transportation master plan is a living document accommodating changes from other
planning efforts. This intention of the City of Boulders help integrate small research findings and
planning efforts which makes the master plan a better plan. Such integration may not be possible
in context of Rapti Municipality, but periodic integration can be done to make the plans more
effective and realistic in every aspect possible.

5.2.2 Yearly Maintenance Plan

The MTMP is mainly focused on the construction and upgrading of the existing roads. Although
budgets for yearly maintenance plan has been estimated, the investment in specific roads cannot
be exactly predicted. So, a maintenance plan should be prepared yearly based on the status of the
roads and their maintenance requirements. The maintenance plan should address the recurrent
maintenance, specific maintenance and emergency maintenance requirements of the municipal
roads.

5.2.3 Stages of Development of Roads

Visualization of different stages of development of municipal roads is one of the important
aspects of long term plan. As the current built up and land use do not allow immediate
implementation of wide roads, their development should be determined in different stages. The
phases will depend on the existing road RoW available, extent of build-up and other land use
environmental constraints, etc. So different phases will have to be developed for different road
sections.

The roads of Class D and some of Class C which already have the proposed RoW available can
be fully developed to the proposed road sections. But, for wider roads, implementation of the
proposed cross section may not be as easy. The prime stage for development of such roads is the
formulation of policies and plans. This stage formulates the hierarchy and their geometric and
physical characteristics depending upon their purpose/function. The next task is to enforce the
prepared plans and hierarchy through bylaws. With proper policies and plans at hand, the clearing
of the required RoW can be done. This should be done through strong land acquisition and
compensation, method, and stages of construction of roads and road side infrastructures plans and
policies. Development of such policies will support continuous development of the roads. After the
required RoW are cleared, the full extent construction can be done. The roads can be gradually
developed in stages with the clearing of the required RoW.

A general stages of development can be visualized as — the higher hierarchy roads will be
gradually upgraded from the lower hierarchy infrastructure to higher hierarchy infrastructure as the
road space and funding is available. That is, Class A roads will first be developed to the width of
Class D roads, then to Class C, followed by Class B and finally into Class A. The development phases
will also be guided by the increase in demand and necessity of the road side infrastructures.
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Glossary

Active transport user

Active transport (also called non-motorized 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

Base map

A map depicting background reference information such as
landforms, roads, landmarks, and political boundaries, onto which
other thematic information is placed. A base map is used for
locational reference and often includes a geodetic control network
as part of its structure. (source: support.esri.com) Google earth has
been used to digitize the base map used for the study.

Capacity

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

Collector road

Collector roads provide both access and movement within
residential, commercial and industrial areas. They are typically
discontinuous between residential areas, so as to avoid traffic
infiltration through neighbourhoods. Lower density developments
and community land uses such as schools and convenience retail
are often located on collector streets.

Emergency
maintenance

Maintenance works that are to be carried out due to
unexpected and sudden blockage of roads that stop vehicular
movement due to natural disaster

Forecasting

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

Inventory A complete list of items including its descriptions, statements
and characteristics.
Local road Local roads provide direct property access in residential,

industrial, commercial and downtown areas. With local streets
connecting primarily to collector roads, travel distances are short,
speeds are relatively low and volumes are modest, as their primary
function of accommodating traffic from adjacent lands.

Maintenance

The process of preserving the original condition or function of
an asset

MTMP

The MTMP is a strategic planning document designed to
identify and address the municipality’s needs to the year 2020 and
beyond. The MTMP is the document that identify, classify and
prioritize the municipal roads; identify possible sources of funds
and materials for the construction of the prioritized roads
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according to their respective standards and scientific mobilization
of the available resource.

Network

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

New construction

The work of building

Origin

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

Periodic maintenance

Maintenance works to be carried out in intervals of years and
of large-scale

Recurrent maintenance

Small  maintenance works not falling under routine
maintenance that are carried out a few times a year in all roads to
repair minor damage resulting from traffic and rainfall

Road hierarchy

An arrangement or classification of roads according to their
relative importance, function and characteristic in the road network

Routine maintenance

Small maintenance works that are to be carried out in all the
seasons on all roads on a regular basis

Specific maintenance

Spot treatments and repairs that do not occur every year or in
every road, and which are very specific in nature and location.

Travel time budget

A steady daily travel time that people make made available for
daily movement.

Trip

A one-direction movement which begins at the origin at the
start time, ends at the destination at the arrival time, and is
conducted for a specific purpose.

Trip rate

Number of traffic/people moving in and out of a development
or within a development area. It is generally expressed in terms of
number of trips per capita or per 100 m? gross floor area.

Upgrading

The process of addition or change that makes something
better than it was before

Usable area

The area that can be used for human construction. It includes
cultivated and built up area. Environment sensitive area and barren
lands are not usable area.
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