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Executive Summary

Transport facilities help in developing access with the rural-urban linkages. Road accessibility
can reduce isolation, stimulate crop production and marketing activities, encourage public
services and help to transfer technology. Road building has been seen to bring about notable
enthusiasm and visible changes in rural life. Road infrastructure is considered as ‘“the
infrastructure for infrastructure”. However, in the absence of notable criteria and rational
guidelines, road construction is carried out in adverse manner resulting in haphazard use and
wastage of limited resources. Municipal Transport Master Plan is prepared for assessing and
planning the present road and transport infrastructures and facilities within the municipality and
the surrounding local bodies.

Banganga is a municipality of Kapilvastu District in the Lumbini Province of southern Nepal,
which is also the most popular archeological site of Lord Buddha. Banganga Municipality was
established in December 1, 2017 (2073/08/16). It was formed by merging then
existing Banganga, Hathausa, Patna, Gajaheda, Kopawa, Motipur and Bhalawad village
development committees. The Muncipality got its name from the name of Banganga River which
flows North East to South West roughly dividing the municipality in two relatively equal halves.
East West Highway runs throughout the heart of municipality. Small stream are flowing from all
the way from north to south of the municipality to meet at Banganga River. Mayadevi Rural
Municipality and Suddhodhan Rural Municipality lies in the southern side of Banganga
Municipality, Sainamaina Municipality (Rupandehi) lies on the East and Buddhabhumi
Municipality on west. Similarly Sitganga Municipality (Arghakhanchi) is in the Northern side of
Banganga Municipality and Gaidahawa Rural Municipality (Rupandehi) lies in the Southern East
part of Banganga Municipality The municipality is bounded by Kothi River in the East, Koili
River to the West., Simalpani of Arghakanchi District to North and Niglihawa to the South.

Banganga Municipality has a total land area of 233.58 sq km and lies between 27°35°09” to
27°47°00” North latitude and 83°04°00” to 83°15°51” East longitude. The municipality is
located at 105 m to 495 m altitude from mean sea level. According to the 2011 census, total
number of house is 15,894 , total population of the municipality is 75, 242 (Male 34,933 and
Female 40,309) with population density of 322 person per sg. km and density without forest
being 804 persons per sq km. But recently concluded Household Survey conducted by the
Municipality in 2021 states the total population of the Municipality to be 1,00,925. Among them
48,262 (47.82%) are women and remaining 52,663 (52.18%) are men. It consists of 20,322
households with population density of 432.04 persons per sg.km and 4.97 people per household.
The municipality is divided into 11 wards. Among them, the maximum nos. of population is in
ward 8 with 11,943 individuals & lowest in ward 6 with 6311. Jitpur is the main city in the
municipality, which is rapidly developing in various sectors of city development like, banking,
education, and health.

The municipality has tropical to sub tropical climate. So, it will be very hot in the summer at
plain area and moderate cold in the winter. The maximum temperature rises up to 41 degree
Celsius and falls down as low as 9 degree Celsius. The rainfall is mainly due to the southern-
eastern monsoon. The monsoon, generally starts from the mid of June and ends by the mid of
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October. More than 80% of the annual rainfall takes place between June and September. The
average annual rainfall, generally, varies from 1971 mm to 2331.3 mm.

MTMP started with the setup of Municipal Road Coordination Committee (MRCC) and the
collection of demand and inventory of road within the municipality. Road inventory survey was
done and details of all the roads and cross structures were collected. The total length of all the
roads inside the Municipal Boundary was found to be 639.97 km out of which 36.52 km is
Strategic Road Network (SRN), 58.49 km are District Roads while remaining 537.93 km are
Municipal Roads. Among the municipal roads, 19.84 km are Class A roads, 148.08 km are Class
B roads, 266.93 km are Class C roads and remaining 110.11 km are Class D roads. 230.43 km of
roads in the municipality are Blacktop, 295.14 km are Gravel, 107.37 km are Earthen and the
remaining 7.03 km is to be newly constructed. Ward 10 has the maximum length of road (96.50
km) whereas ward 7 has the minimum road length (35.36 km).The roads in Banganga
Municipality are classified in to Class A (ROW 12m), Class B (ROW 10m), Class C (ROW 8m)
and Class D (ROW 6m).

Road density of various wards in terms of length per sg. km of land depicts ward 1 and 4 to have
higher values. These wards are dense ward of Banganga. In case of road density per 1000
population ward 1, 3 and 10 have more road density. Population density by buildable land data
shows that presently wards 3 and 4 do have higher density while ward 1 and 9 have lower
population density per hectare of buildable land. Ward 4 has the highest with 475.09 people
living per hectare of land while lowest in ward 9 with 129.08 people. The road density based
upon buildable land shows that ward 9 has the lowest road infrastructure developed with 266.87
per km while highest in ward 3 with 271.41 per km

Average travel time taken to travel to destination follows dissimilar trend to time to bus park.
More or less people travel 10 minutes to get to their destination in other wards. The population of
ward 4 and 11 have relatively easy access to public transportation service with 7 and 8 minutes
respectively while ward 9 suffer just a couple of additional minutes i.e. 12 minutes on average.
From the sample data it is found that nearly 61% of the mode of transportation is shared by
active road users hence footpath is proposed on the roads. Similarly the average time to reach the
nearest bus stop is about 10 minutes for this municipality and due to lack of proper public
transportation; mobility mostly relies on private vehicles and public three wheelers and the
public transport condition is increasing at a slow pace. The majority of trips made are by bicycles
with 63% followed by walking with 21%. 9% of trips were generated through public vehicles
including buses and three wheeled auto rickshaws. Similarly trips made on motorcycles were
6%.

Surface transport is the major mode of transport in Banganga Municipality as this district is not
facilitated by airways. The nearest airport is Gautam Buddha International Airport, Bhairahwa
which is around 45 km from municipal centre. East West Highway (NHO1) links Banganga
Municipality with others part of the country while Jitpur Taulihawa Kunaihya Road (F10) and
Pipara Chakarchauda Road (F135) are the two Feeder Roads that connects to District Center
Taulihawa and Chakarchauda Border respectively. Similarly there are five district roads (Jhanda
Bangain Motipur Dohote Road (50DR028), Sibalawa Labani EW Highway Road (50DR034),
Bedauli Mainaharawa Dewapur Hathausa Patna Kothinadi Sadak (50DR030), Jahadi Bikuli
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Bungchi Road (50DR029) and Laxmanghat Jagidishpur Tilaurakot Road (50DR026)) within the
Municipality which connects the Municipality with neighboring local bodies and other districts.
SRN and District Roads are the main road transport in Banganga Municipality and constitute
main proportion of traffic within the municipality. Abundant main roads within the planning area
are paved except some in the inner settlement areas. The entire road network contains all
blacktop, graveled and earthen roads. Majority of traffic is concentrated in market places and
municipal centers such as Pipara, Jitpur, Rajapani, Gajehada, Aurahiya, Laxmanghat, Bangain,
Bodgaun, Odari, Bairiya etc. While the access situation in Municipality is good, mobility is a
problem in present traffic situation.

Visionary city development and Indicative Development Potential Plan is prepared basically
showing the existing and potential market center/service centers (key growth centers) and the
areas having various development potentials such as agro-based industries, high value cash crops
and industries.

This study also formulated the road hierarchy for the various roads namely Class A, B, C and D.
Class C and D basically deals with access while Class A and B basically deal with mobility and
accessibility to higher services. The total cost for the required interventions proposed for all the
municipal roads and to upgrade all of them (MTPP Cost) is calculated based on the rates of ToR
and was found to be approximately NRs 4,791,962,400 (Four billion Seven Hundred Ninety One
Million Nine Hundred Sixty Two Thousand and Four Hundred). For the allocation of yearly
budget, the total cost required for five years is first calculated and this amount is distributed to
yearly assuming that budget spending capacity of municipality is expected to grow at the rate of
10% per year. Total budget allocated for the 5 years (MTMP budget) was found to be
approximately NRs. 1,125,780,440 (One Billion One hundred Twenty Five Million Seven
Hundred Eighty Thousand Four Hundred and Forty rupees) During this span of five years,
115.42 km more roads will be blacktopped, 2.57 km additional roads will be graveled and
addition 4.09 km of new road network will be constructed.

Due to the limitation of the municipality budget, the roads are ranked hierarchy wise based on
the Demand priority of wards, Proposed road class, Total existing width, Population served,
Road surface condition, Road density, Settlement density, Service provided by the road such as
Recreational(R), Agricultural (A), Market(M) and Service centre(S) (RAMS), Access to poor
and minor. And five year implementation plan is prepared.
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CBS
DDC
DTMP
GIS
GPS
IDPM
MIM
MRCC
NMT
MTMP
MTPP
VDC
MTPP
PCU
DOLIDAR
GPS
oD
ToR
SRN

HH
VDCs
PT
Min.
Km.
RM

Sg. Km
Ha
DCC

Banganga Municipality

Acronyms / Abbreviations

Central Bureau of Statistics

District Development Committee

District Transport Master Plan

Geographic Information System

Global Positioning System

Indicative Development Potential Map
Municipality Road Inventory Map
Municipality Road Coordination Committee
Non- Motorized Transport

Municipality Transport Master Plan
Municipality Transport Perspective Plan
Village Development Committee
Municipality Transport Perspective Plan
Passenger Car Unit

Department of Local Infrastructure Development and Agricultural Roads
Global Positioning System

Origin and Destination

Terms of Reference

Strategic Road Network

Household

Village Development Committees
Public Transport

Minute

Kilometre

Rural Municipality

Square Kilometre

Hectare

District Coordination Committee
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Section 1: Introduction

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

1.1 Background

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

Transport facilities help in developing access with the rural-urban linkages. Road accessibility
can reduce isolation, stimulate crop production and marketing activities, encourage public
services and help to transfer technology. Road building has been seen to bring about notable
enthusiasm and visible changes in rural life. Road infrastructure is considered as “the
infrastructure of infrastructure”. However, in the absence of notable criteria and rational
guidelines, road construction is carried out in adverse manner resulting in haphazard use and
wastage of limited resources.

Ministry of Federal Affairs and Local Development stepped up to bring forward proposal to
create additional new municipalities from those urban and semi-urban settlements by combining
prevalent Village Development Communities. Banganga Municipality was, amongst them,
established in December 1, 2017 (2073/08/16). It was formed by merging then
existing Banganga, Hathausa, Patna, Gajaheda, Kopawa, Motipur and Bhalawad village
development committees.

After being designated as a municipal area, it will attract more population as socio-economic
growth and other infrastructure development will gain pace. The municipality and its
surrounding local bodies will see a rapid increase in housing, infrastructure and urban services
demand. In this regard, under the coordination of Municipal Assembly and as per the decision of
Municipal Executive Committee and its technical and Institutional support, is initiating the
formulation of Municipal Transport Master Plan for assessing the present road and transport
infrastructures and facilities within the municipality. So as to be presented as proper municipality
or a city, it must have a very good mobility and accessibility by public and private means of
transportation.

1.2 Objectives

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

1.

ok~ wn

© N

11.

1.3

Prepare the Municipality Inventory (MIM) of all road networks.

Identify the major road networks linking the municipality with the surrounding areas.
Prepare Indicative Development Potential Map (IDPM).

Prepare visionary city development plan

Collection of demands for new/rehabilitation transport linkages from
Municipalities/settlements based on city development plan.

Analyse the present mobility and accessibility situation.

Identify and prioritize the interventions based on mobility and accessibility situation.
Develop scoring criteria and its approval from Municipality.

Prepare the Perspective Plan of transport services and facilities (Municipal Transport
Perspective Plan)

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

period.
Prepare a five years Municipality Transport Master Plan (MTMP).

Scope of Work

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

a.

Accessibility data Collection and Analysis.

The accessibility situation is evaluated from the settlement level and data is collected.
Various surveys carried out to gain such data including their travel patterns, questionnaire
surveys and origin-destination survey.

Analyze Mobility status of the municipality

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

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

Assess safety status and issues

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

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

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

g. Collection of demands for New/Upgrading/Rehabilitation transport Linkages from
Wards/Settlements
Data regarding the construction, maintenance or rehabilitation of roads according to the
existing condition and demand is done. Such data was collected through ward meeting or
community level discussion. The demand data was collected in priority order for each
ward. The roadside conditions of all the linkages were noted during the road inventory
survey.

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

I. Road classification and Nomenclature
Metric system of nomenclature is used and applied the same classification throughout the
data collection.

j. Preparation of perspective plan of interventions of services and facilities.
The data collected through accessibility survey, demand survey and inventory maps are
used to prepare a perspective plan of interventions of services and facilities. All the
identified interventions are screened and rated on the basis of approved criteria and
forwarded to Municipality council meetings. The final perspective plan has been shown
in GIS maps.

k. Prepare a realistic physical and Financial Implementation Plan of Prioritized Roads for
the MTMP period
Resources required for the implementation of the MTMP is assessed and the financial
plan (required) for the next five years is prepared.

I. Prepare Municipal Transport Master Plan (MTMP) of Banganga Municipality.

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

m. Medium term and long term planning
The scope of work demands a detailed work plan for five years period (short term).
Forecast/estimate of the demand for medium term (10 years) and long term (20 years) is
done and recommended a framework to guide future interventions and planning
processes.
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1.4 Limitations
e Lack of Comprehensive Town Development Plan, Proper Land Use Policy and Drainage
Network Master Plan, which could have affect the future overall development pattern,
and hence future development of these policy need to be based on the proposed MTMP.
e Lack of base year data for traffic and the trip

1.5 Organization of Report
Section 1 presents the concept and context of MTMP and lists out the objectives and scope of the
same.

Section 2 briefly explains the method used to conduct the study, analyze the data and
presentation of the findings.

Section 3 presents the basic profile of the study area through the available census data and
sample data collected and the existing scenario of the study municipality with reference to
transport in the municipality.

Section 4 gives the comprehensive forecast of the population, transport and other development
scenario. It also gives the picture of the implications that may arise and the transport
infrastructure to meet the demand and accelerate the development. It also describes the short
term, medium term and long term plan.

Section 5 describes the formulation of road hierarchy and name and description of different
classes of roads

Section 6 is dedicated to the five year (short term) municipality transport master plan (MTMP).
It gives the comprehensive strategic framework, perspective plan of the municipal roads, budget
expenditure, financial institution, capital investment plan and the staging implementation plan.

Section 7 summarizes the report and gives necessary recommendations.
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Section 2: Study Method

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

2.1 Approach

Municipality Transport Master Plan has been prepared using participatory bottom-up approach
and differs from conventional practices of trickle down approach. Techno-Political interface has
been incorporated in the planning process, where active participation from representatives of
political parties, line agencies, municipality officials is crucial. The Municipality Road
Coordination Committee (MRCC) has been constituted as authorized legislative body of
municipality. This body, comprising all political parties’ representatives and concerned technical
officials, helps in necessary policy decisions during the MTMP preparation and implementation
process.

2.2 Methodological Framework

The study started with preliminary planning or desk study where basic background of
municipality is studied with help of secondary data including census data, GIS data. The study
got acceleration with formation of MRCC and inspection report. Various field surveys have been
carried out with objective of collecting primary data on transportation network, trip
characteristics and service facilities. Along with the primary data, demands for various
transportation projects (construction / upgrading / maintenance) have been obtained from each
ward. Also, potential areas/location for various facilities have also identified based on interaction
with local people and MRCC.

The scoring criteria for prioritizing road network has been identified based on ToR and has
approved by municipality. Then, the hierarchy of road has been purposed and perspective plan of
various interventions has been purposed and has been analyzed based on available fund and
finally physical and financial implementation plan of prioritized roads for MTMP period. After
analysis, the study has been come up with potential roads, that need immediate intervention and
roads that need to be given consideration for effective future planning.

All the above mentioned strategy adopted for data collection, processing and analysis is
summarized in the following chart.
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Figure 1: Methodological Framework

2.3 Secondary Data Collection

Any sorts of data that are collected from secondary sources are called secondary data. These data
has been collected from annual report published by district level offices and consultation with
various concerned stakeholders. Municipal Road Coordination Committee (MRCC), which
compromises people from various fields and political parties, is the next source for various
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secondary data. Field study was also carried out for general socio-economic assessment of the
municipality that includes collection of data regarding high development potential areas such as
extensive agriculture, horticulture, livestock farming, high value cash crops, cottage and agro-
based industries, centre for business/commerce/markets places, information about demographic
data of municipality, various maps showing service centers, transport infrastructure inventory,
past plans and sector study reports, sector standards and policy targets were collected from the
secondary sources, which includes Bureau of Statistics, Survey Department, Local NGOs, line
agencies, DCC, municipality etc. Digitized topographic maps, administrative map of
municipality, strategic road network map prepared by DoR, etc. were some other secondary data
that were used during the study.

2.4 Primary Data Collection

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

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

e Origin and Destination (OD) Survey
e Road Inventory Survey

e Demand Survey

e Classified Vehicle Count Survey

e Public Transport and Services Study

Origin and Destination (OD) Survey Household questionnaire method is used to conduct OD
survey which gave number of information reflecting, personal, household and trip making
characteristics. This survey has also helped to visualize the accessibility and mobility scenario of
road network and to public transportation from the settlement/wards. As all the household can’t
be covered a realistic and statistically significant sample size was calculated based on
probabilistic method.

Road inventory survey was conducted to collect data on its condition of road, road linkage, road
safety status and issues that need to be highlight. It helped in field validation of base maps and
also assisted in the preparation of road inventory map, nomenclature and coding of the road
linkages and proposed various interventions.

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

Classified vehicle count was conducted so as to reflect the usage of various vehicles in the
certain route, especially where maximum volume occurs. Twelve hour count has been done at
required location and the vehicles have been classified to different types and finally traffic
volume have been converted to passenger car unit (PCU) to visualize the exact condition.
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Public Transport and Services Study highlighted the services provided by public transportation
and location of various services and facilities. It was carried out by directly interviewing the
route operators.

2.5 Data Processing and Analysis

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

2.6 Preparation of Indicative Potential Development Map (IDPM)

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

2.7 Scoring Criteria for Prioritization

A network consists of several links. It is not possible to construct all roads at a time due to
resource and time constraint. Therefore, each link in a network needs to be prioritized. After
developing a municipal level network, the cost estimate of the road has been prepared. Existing
population within the zone of influence, priority of road demand, road class, width of road, road
density, density of settlement, type of service provided by the road and the service to minority
were taken as the indicators for prioritization. The scoring criteria has been finalized after
rigorous study and set in front of municipality and MRCC for its approval. Scoring criteria has
been discussed detail in section 5 and appended in VVolume 11 of the report.

2.8 Presentation of results

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

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

e Charts and graphs: Relevant type of charts, tables and graphs have been used in the
reports to present the information. Charts are especially useful to deliver the information
more effectively.
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e Maps: As the ToR demands, maps of road inventory, indicative development potential
map, land use map and municipality transport prospective plan map has been prepared.

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

The analyzed data and obtained results in the form of numbers/ tables and maps have been
collected in and presented as final report in two volumes. The results have been presented and
discussed among the municipality authorities and other stakeholders before preparing the final
report.
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Section 3: Study Area Profile

The method of data collection described in chapter two was adopted in Banganga Municipality.
Traffic count has been conducted at various places of Banganga. Household data is collected
from different wards. Based on the collected data, study area profile has been mapped.

3.1 Location (Put on Study Area)

Nepal is a small landlocked South Asian country of 1,47,516 square kilometers located in
between China and Himalayan ranges in the north and India in the south. This multi-dimensional
heritage encompasses the diversities of Nepal's ethnic, tribal, and social groups, and it manifests
in music and dance; art and craft; folklore and folktales; languages and literature; philosophy and
religion; festivals and celebration; foods and drinks. Its culture is mostly influenced by Aryan,
Mongolian and Tibetan culture.

Kapilvastu district is one of the administrative center located at the center point of Lumbini
Province of Southern Nepal. It is located roughly 30 kilometres (18 mi) to the south-west
of Lumbini, holy birth place of Shakyamuni Buddha; historic palace of Tilaurakot, where
Siddhartha Gautam Buddha or Shakyamuni had spent 29 years of his precious lifetime before
leaving palace in search of peace and knowledge is located at our vicinity. The district lies at an
altitude of 107 metres (351 ft) above sea level on Nepal's southern border.

Banganga is a municipality of Kapilvastu District in the Lumbini Province of southern Nepal,
which is also the most popular archeological site of Lord Buddha. Banganga Municipality was
established in December 1, 2017 (2073/08/16). It was formed by merging then
existing Banganga, Hathausa, Patna, Gajaheda, Kopawa, Motipur and Bhalawad village
development committees. The Muncipality got its name from the name of Banganga River which
flows North East to South West roughly dividing the municipality in two relatively equal halves.
East West Highway runs throughout the heart of municipality. Small stream are flowing from all
the way from north to south of the municipality to meet at Banganga River. Mayadevi Rural
Municipality and Suddhodhan Rural Municipality lies in the southern side of Banganga
Municipality, Sainamaina Municipality (Rupandehi) lies on the East and Buddhabhumi
Municipality on west. Similarly Sitganga Municipality (Arghakhanchi) is in the Northern side of
Banganga Municipality and Gaidahawa Rural Municipality (Rupandehi) lies in the Southern East
part of Banganga Municipality The municipality is bounded by Kothi River in the East, Koili
River to the West., Simalpani of Arghakanchi District to North and Niglihawa to the South.

Banganga Municipality has a total land area of 233.58 sq km and lies between 27°35°09” to
27°47°00” North latitude and 83°04°00” to 83°15°51” East longitude. The municipality is
located at 105 m to 495 m altitude from mean sea level. According to the 2011 census, total
number of house is 15,894 , total population of the municipality is 75, 242 (Male 34,933 and
Female 40,309) with population density of 322 person per sg. km and density without forest
being 804 persons per sq km. But recently concluded Household Survey conducted by the
Municipality in 2021 states the total population of the Municipality to be 1,00,925. Among them
48,262 (47.82%) are women and remaining 52,663 (52.18%) are men. It consists of 20,322
households with population density of 432.04 persons per sq.km and 4.97 people per household.
The municipality is divided into 11 wards. Among them, the maximum nos. of population is in
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ward 8 with 11,943 individuals & lowest in ward 6 with 6311. Jitpur is the main city in the
municipality, which is rapidly developing in various sectors of city development like, banking,
education, and health.

The municipality has tropical to sub tropical climate. So, it will be very hot in the summer at
plain area and moderate cold in the winter. The maximum temperature rises up to 41 degree
Celsius and falls down as low as 9 degree Celsius. The rainfall is mainly due to the southern-
eastern monsoon. The monsoon, generally starts from the mid of June and ends by the mid of
October. More than 80% of the annual rainfall takes place between June and September. The
average annual rainfall, generally, varies from 1971 mm to 2331.3 mm. (Source: Municipal
Household Survey (2019))

The location map of Banganga Municipality is presented in the figure below and detailed
location map is provided in Annex I, Vol | of the report.
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Figure 2: Location Map of Banganga Municipality

3.2 Socio Economic & Demographic Status

Wikipedia (2016) describes socio-economic as “Socioeconomics is the social science that studies
how economic activity affects and is shaped by social processes. In general it analyzes how
societies progress, stagnate, or regress because of their local or regional economy, or the global
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economy”., Demographics, according to Merriam-Webster “is or relating to the study of changes
that occur in large groups of people over a period of time”. Population data were taken from
census data available by the Household Survey conducted by the Municipality in 2021. Area data
were obtained from GIS satellite image.

3.3 Population & Population Density

Municipality is populated with different castes and religions. Recently concluded Household
Survey conducted by the Municipality in 2021 states the total population of the Municipality to
be 1,00,925. Among them 48,262 (47.82%) are women and remaining 52,663 (52.18%) are men.
The average sex ratio of municipality is 109.12. Municipality consists of 20,322 households with
population density of 432.08 persons per sq.km and 4.97 people per household. The municipality
is divided into 11 wards. Among them, the maximum nos. of population is in ward 8 with 11,943
individuals & lowest in ward 6 with 6311. Highest population density can be seen in Ward 4
with 1455.41 people per sq km whereas lowest population density is seen in Ward 9 with 134.03
people per sq km. The demographic data of the Municipality is shown in Table 1 below.

Population Areg  opulation  Average

Ward  Household (sq. km) Density Hous:ehold
Female Male Total (per sq km) Size
B w05 3339 3506 6845  8.73 784.08 4.87
28 2370 5582 5833 11415 2089 38190 4.82
N 3601 3898 7499  10.57 709.46 5.29
A 232 5452 5842 11294  7.76 1455.41 4.85
B 1406 3558 3762 7320  10.30 710.68 5.21
e 17 3004 3217 6311 8.21 768.70 5.19
A o, 4556 4895 9451 7.06 1338.67 4.97
e 2 5717 6226 11943  34.91 342.11 4.68
B 6% 3977 4216 8193 6113 134.03 4.85
i 1813 4349 5018 9367  36.34 257.76 5.17
N o2 5037 6250 11287  18.68 604.23 5.08
IWotall| 20322 48262 52663 100925 23358 43208 4.97

Table 1: Demographic data of Municipality (Household Survey 2077)

3.3.1. Household Structure

Banganga Municipality consists of 20,322 households with population 1,00,925. Ward 8 has
maximum household with 2,551 and ward 6 has lowest household with 1217. The average
household size of Municipality is 4.97 people per household. Ward 3 has the maximum
household size with 5.29 people per household and Ward 8 has lowest average household size
with 4.68 people per household. The average household structure of Municipality is presented in
Chart 1 below.
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Chart 1: Average Household Size of Banganga Municipality (Household Survey 2077)

3.3.2. Education

Municipality has a population of 1,00,925 among which 95,815 are above five years old.
Population above five years in age is accounted for literacy status of the Municipality. Among
the 95,815 people, 86,698 people are literate. Thus the literacy rate of Municipality was found to
be 90.48% while 9.52% of population (9,117 individual) is illiterate.

From the household survey of 2077, it is found that nearly 37905 members (37.9%) of the
municipality are indulged from pre primary level to basic level (Pre nursery to Class 8).
Similarly 31,697 people (31%) have completed or are perusing higher secondary level education
(Class 9 to 12). 1553 individuals (1.5%) have completed Technical SLC. About 4933 individuals
(4.9%) have bachelor’s degree and 1815 individuals (1.8%) have higher education. 8795 people
(8.7%) can read and write while 5110 (5.1%) children haven’t started their education yet. The
average household structure of Municipality is presented in Chart 2 below.

Population above 5 years and their Education
Status

1815

M Pre Primary
HClass1to 8

M Class 9 to 12

M Bachelors

i Masters and above

M Read and Write

Chart 2: Population above 5 years and their Education Status (Household Survey 2077)
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3.3.3. Employment pattern and Income

Data from the household survey of 2077 shows that Municipality has a population of 1,00,925
out of which 15,362 (15.22%) are below 10 years of age and thus cannot be considered as
economically active population. Apart from that, 18,427 (18.26%) are students. The majority of
employment of the Municipality is seen as Agriculture and Livestock Farming which accounts
35,758 (35.43%) , followed by Foreign Employment which is 6,866 (6.80%) and Daily based
Laborers 6,463 (6.40%). Similarly 5,687 (5.63%) people are unemployed and 5,483 people
(5.43%) were involved in some sort of monthly salary based jobs. 2,977 people (2.95%) are
involved in Business and Industry, 1,490 people (1.48%) are living on Pensions and Provident
Funds while 1,162 people are involved in Technical, Professional or Social fields as a mode of
employment.

Most of the respondents with higher education are involved in service sector. Illiteracy is highest
among unemployed people while Agriculture dominates all other occupation. A majority of the
household have monthly family income of less than NRs. 25,000. The employment pattern of
Municipality is presented in Chart 3 below.

Employment Pattern M Agriculture & Livestock
M Foreign Employment
M Daily based Laborers
H Unemployed

i Salary based jobs

M Students

id Business / Industry

i Others

k4 Below 10 years

Chart 3: Employment Pattern of the population (Household Survey 2077)

3.4 Land use pattern

The total area of Banganga Municipality is 233.68 sg. km. (23367.99 Hectare). The land use
distribution of Banganga Municipality shows that 118.18 sg. km (50.57%) of the total area is
covered by forest. About 4.06 sq. km (1.74%) of land is used for residential purpose and 91.74
sg. km (39.26%) for cultivation purpose. About 9.62 sq.km (4.12%) of land area is covered by
grass, bush and vegetation whereas 1.19 sq km area of land (0.51%) is barren and 1.48 sg. km
(0.68 %) is covered by streams, rivers and other water bodies. 7.23 sq. km (3.09%) of land is
sandy banks and river beds. Remaining 0.17 sg. km (0.07%) of land is falls under other
categories except those mentioned above.

So analyzing the land use pattern of Municipality we can conclude that half land are of the
municipality is covered by forests followed by cultivable land covering 39.26 % of total area.
The land use pattern of Municipality is presented in Chart 4 below.
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Land Use Pattern of Municipality (Ha)
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Chart 4 Land Use Pattern (Household Survey 2077)

3.5 Road and Traffic

Surface transport is the major mode of transport in Banganga Municipality as this district is not
facilitated by airways. The nearest airport is Gautam Buddha International Airport, Bhairahwa
which is around 45 km from municipal centre. East West Highway (NHO01) links Banganga
Municipality with others part of the country while Jitpur Taulihawa Kunaihya Road (F10) and
Pipara Chakarchauda Road (F135) are the two Feeder Roads that connects to District Center
Taulihawa and Chakarchauda Border respectively. Similarly there are five district roads (Jhanda
Bangain Motipur Dohote Road (50DR028), Sibalawa Labani EW Highway Road (50DR034),
Bedauli Mainaharawa Dewapur Hathausa Patna Kothinadi Sadak (50DRO030), Jahadi Bikuli
Bungchi Road (50DR029) and Laxmanghat Jagidishpur Tilaurakot Road (50DR026)) within the
Municipality which connects the Municipality with neighboring local bodies and other districts.

SRN and District Roads are the main road transport in Banganga Municipality and constitute
main proportion of traffic within the municipality. Abundant main roads within the planning area
are paved except some in the inner settlement areas. The entire road network contains all
blacktop, graveled and earthen roads. Majority of traffic is concentrated in market places and
municipal centers such as Pipara, Jitpur, Rajapani, Gajehada, Aurahiya, Laxmanghat, Bangain,
Bodgaun, Odari, Bairiya etc. While the access situation in Municipality is good, mobility is a
problem in present traffic situation.

3.5.1 Road Inventory

Road inventory survey was done and details of all the roads and cross structures were collected.
The total length of all the roads inside the Municipal Boundary was found to be 639.97 km out of
which 36.52 km is Strategic Road Network (SRN), 58.49 km are District Roads while remaining
537.93 km are Municipal Roads. Among the municipal roads, 19.84 km are Class A roads,
148.08 km are Class B roads, 266.93 km are Class C roads and remaining 110.11 km are Class D
roads. 230.43 km of roads in the municipality are Blacktop, 295.14 km are Gravel, 107.37 km
are Earthen and the remaining 7.03 km are to be newly constructed. For detail refer Annex.
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From the Chart 5 below, it is found that Ward 10 has the maximum length of road (96.50 km)
whereas ward 7 has the minimum road length (35.36 km).
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Chart 5: Ward wise length distribution of Road Network

The ward wise road classification according to Class is presented in Chart 6 below.

Ward wise Road Class distribution (km)
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M@ District Road | 1.33 | 3.95 1.2 | 961 | 763 | 3.59 | 0.08 |11.37 | 14.51 | 5.22
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W Class B 9.93 | 11.4 [10.96| 9.88 | 3.78 | 2.88 | 8.33 | 29.33 | 19.08 | 20.94 | 21.57
WClass A 2.44 | 3.04 | 0.14 | 1.13 9.1 | 3.99

Chart 6 Ward wise Road Class distribution

The ward wise road classification according to Surface is presented in Chart 7 below.
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Ward wise Road Surface distribution (km)
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Chart 7: Ward wise Road Surface distribution

3.5.2 Road Density

Currently, the road density of various wards in terms of length per sq. km of land depicts ward 1
and 4 to have higher values. These wards are dense ward of Banganga. In case of road density
per 1000 population ward 1, 3 and 10 have more road density. The computation of these data is
presented in Chart 8 below.
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Chart 8: Ward wise Road Density
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3.5.3 Vehicle Composition

Vehicle composition of Municipality is based on the Classified Vehicle Survey conducted by the
study team in various Municipal roads of Banganga Municipality. The composition of vehicle
shows that the major vehicle that plies on the roads of Banganga Municipality is Cycle with
47.5% followed by Motorcycle with 29% composition of whole traffic in Municipality. Other
than this, Cars/Jeep/Auto constitutes 14.5% of traffic volume. Similarly, Buses/ Trucks/Tractors
share around 5.5% of traffic vehicle composition. The representation of these data is presented in
Chart 9 below.

Vehicle composition in Banganga
Municipality

2.50%

M Bus/Truck/Tractor
M Others

M Cycle

M Auto/Car/Jeep

i Motorcycle

Chart 9: Vehicle composition in Banganga Municipality (Classified Vehicle Survey)

3.5.4 Vehicle Ownership

Vehicle Ownership of Municipality is based on the Origin and Destination Survey conducted by
the study team in Banganga Municipality. The ownership of vehicle shows that the major vehicle
that the population of Banganga Municipality own is Cycle with 54.90%. The survey revealed
that 20.93% of household do not possess any type of vehicle. Motorcycles were owned by
19.93% whereas Cars/Jeep/Auto had an ownership of 2.75%. Similarly, Buses/ Trucks/Tractors
were owned by around 1.49%. The representation of these data is presented in Chart 10 below.

Vehicle ownership in Banganga Municipality
2.75%,.1.49%

M Bus/Truck/Tractor
H No vehicle

M Cycle

H Motorcycle

M Auto/Car/Jeep

Chart 10: Vehicle ownership in Banganga Municipality (O&D Survey)
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3.5.5 Origin and Destination Survey

From the origin and destination survey carried out in the Municipality, the following places were
found to be major destination points in Chart 11 below:

Trip Origin & Destination in Banganga
20% 19% Municipality
16%

15%

10%

5%

0%

N
B Trip Origin & Destination in Banganga Municipality

Chart 11: Trip Origin & Destination in Banganga Municipality (O&D Survey)

3.6 Transport and Land Use

Population density by buildable land data shows that presently wards 3 and 4 do have higher
density while ward 1 and 9 have lower population density per hectare of buildable land. Ward 4
has the highest with 475.09 people living per hectare of land while lowest in ward 9 with 129.08
people. The road density based upon buildable land shows that ward 9 has the lowest road
infrastructure developed with 266.87 per km while highest in ward 3 with 271.41 per km. The
representation of these data is presented in Chart 12 below.
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W Population Density by settleable land (pop/Ha) B Population Density by settleable land 8<m/ sq im)
Chart 12: Population Density by settle able land in Banganga Municipality
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3.7 Accessibility and Mobility

The overall accessibility situation to public vehicles in Banganga can be termed satisfactory. The
data collected from origin and destination survey in various wards found out that an average
person had to travel 10 minutes to board public vehicle. The population of ward 4 and 11 have
relatively easy access to public transportation service with 7 and 8 minutes respectively while
ward 9 suffer just a couple of additional minutes i.e. 12 minutes on average. The diagrammatic
representation of average time required for an individual to board public vehicle in all the wards
of Municipality is presented in Chart 13 below.

Average time taken to board public vehicle
(minutes)

12

O T T T T T T T T T T T 1

Ward Ward Ward Ward Ward Ward Ward Ward Ward Ward Ward
1 2 3 4 5 6 7 8 9 10 11

W Average time taken to board public vehicle (minutes)

Chart 13: Average time required to board public vehicle (O&D Survey)

A handful district and strategic road networks run through various wards of Municipality. Public
transportation service is available in these roads. The geographical location of the Municipality
with fertile plains serviced well by road networks also aids to the fact that the accessibility
situation of municipality is satisfactory. The access of public vehicle on various wards roads and
the time to reach bus stop needs a consideration as well. The mobility of transportation vehicles
in ward roads for public vehicles needs consideration too.

Average travel time taken to travel to destination follows dissimilar trend to time to bus park.
More or less people travel 10 minutes to get to their destination in other wards. In the past couple
of years, availability of three wheeled auto rickshaw has made the life and travel of the residents
fairly easy reducing the time to board vehicle. But the fare is quite high than the other public
transport so it may not be a financially viable for everyone to travel in such auto rickshaws.
Similarly the bottle neck in various market places in the municipality, the transportation mobility
is affected. There is no uniformity in road widths in majority of roads

The origin and destination survey showed that a majority of trips made are by cycles with 63%
followed by walking with 21%. 9% of trips were generated through public vehicles including
buses and three wheeled auto rickshaws. Similarly trips made on motorcycles were 6% and less

Geo Engineering & Management Services Pvt. Ltd. 20



MTMP Draft Report Banganga Municipality

than 1% of trip were generated by private four wheeled vehicles. The graphical representation of
vehicle wise trip composition in Municipality is presented in Chart 14 below.

Trip proportion according to transportation
mode

70%

60%

50%

40%

30% 21%

20%
qon

0,
— -

10%

0%
Bicycle Motorcycle Public Vehicles Walking Private Four
Wheelers

B Trip proportion according to transportation mode

Chart 14: Trip proportion according to transportation mode (O&D Survey)

This shows that public vehicles are the most used means of motorized transportation while
cycles are the widely used mode of transportation. In the past recent years, introduction of small
auto rickshaws and jeeps has had a vast impact on the transportation sector. Now people can
easily reach their destination since these small vehicles can cover almost every road in the
Municipality which was impossible with heavy vehicles. So due to the road friendly vehicles and
not the good road conditions, residents of Banganga Municipality are now facing less hardship to
board a public vehicle now than they were a few years back. Distance of travel is variable based
on the mode of transportation and the destination. Still, Motorcycles are the best mean of
mechanical transportation since they can reach almost every corners and roads and mobility is
relatively easy in motorcycle than other mechanized means of transportation.

Due to the below satisfactory road conditions and high price to board small public vehicles, some
people are still compelled to walk on foot. This has been identified as major problem in mobility
and access. So identifying the most used destination and upgrading the road standard to imply
more public vehicles in a convenient fare is recommended in order to facilitate the people.

3.8 Active and passive transport users

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 (Litman, 2015). The sample household survey
shows that nearly 39% of the daily trips are done via active mode of transport. Active mode of
transport is beneficial in many aspects: this mode can be used by people of any age group
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irrespective of gender and economic status, it consumes human energy and does not depend on
fossil fuel, and it is environment friendly and provides many health benefits to the user.

Active and Passive Transport users

M Active

M Passive

Chart 15: Active and Passive Transport users (O&D Survey)

In the municipality we find that the active mode of transportation is more extensively used (61%)
than passive mode (39%). So this implies that the number of people travelling by non motorized
means of transportation is quite more than motorized means of transportation on daily basis. This
is basically due to extensive use of bicycles for transportation purpose. Due to the fact that there
is a growing urbanization in the municipality and that it should be tackled as soon as possible in
order to create a planned transportation network in future, the trend of using cycles as main mode
of transportation is predicted to decrease in upcoming years. S0 a systematic transportation
network should be developed to avoid the chaotic, unsafe and unplanned road networks and
facilitate people with a well distributed network of roads.

Public Transport and Road Safety

A couple of year back, the use of public transportation for daily trips was limited to very few
municipal roads while no public transport were plying along majority of municipal road sections.
But introduction of small public vehicles has been a blessing in transportation sector and now
most of the roads have access to public vehicle. Since the majority of settlement is along the
SRN, it serves as the backbone to the municipal road network. Many municipal roads are
planned according to the alignment of SRN and the places it connects. More than two thirds of
the vehicles running in the municipality are through these SRN.

Mobility relies on the privately owned vehicles, small public vehicles or walking. Due to the
introduction of small public transport vehicles and services, a satisfactory public transportation
system has been established. However not everyone can afford it on a daily basis.

The municipal roads are mainly used by motorcycle users. Use of motorized vehicles is very
limited as the ownership of motor vehicles is low. Thus, with majority of pedestrians plying in
the municipal roads, the roads are safe till this date but increase in vehicle ownership since past
few years has raised the risk and so proper interception should be taken in order to stop increase
in risk in future.
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The existing municipal roads are not maintained periodically and vehicles face difficulties. Also
during the rainy seasons the movement is restricted. Hence Banganga Municipality faces quite a
problem in public transportation.

Location of main market areas along the SRN has exacerbated the risk. There are no proper
footpaths along the paved section. Due to the modest volume of traffic in the municipality,
pedestrians may not be at high risk of meeting accidents at this time but the chances are
increasing with each passing period. So preparing a planned public road network now is very
essential to tackle the problems that will arise in the future.

3.9 Summary and Findings

Literacy is moderate, but sample shows that education level above plus two levels is very low.
Unemployment among the non-student sample is very high only about one fourth of the sample
population is involved in earning jobs of business and service. Most of the population is involved
in agriculture. In any sector of occupation, people with only school level education are dominant.
Service sector has employed most of the people with Bachelor level education. As the monthly
income level of households increases, the proportion of family members pursuing education is
seen to increase and so does the proportion of individuals involved in business and service.

Road transport is major transport mode for movement in Banganga Municipality and facilitated
mainly through SRN. Built up area is quite middling so there is still probability for settlement
expansion in the municipality. Vehicle ownership is satisfactory among the people of the
municipality. Banganga Municipality shares a fair portion of earthen roads followed closely by
graveled and blacktopped roads with intermediate carriageway. The vehicle composition shows
that most of the vehicles that ply along the roads are motorbikes.
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Section 4: Perspective Planning

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

4.1 Projection of Population

The underlying assumption for the preparation of MTMP is that, the recently designated
municipal area has a growing population and has also fulfilled the population criteria (one of
many criterion to be a municipality) to be a municipality. As such the municipality is an urban
area or an urbanizing area. One of the characteristics of an urban area is higher population
densities and corresponding higher demand for services and facilities all of which directly
demands proper transport infrastructure. For sustainable supply of transport infrastructure, it is
pertinent to forecast the population in the future so that the infrastructures can be planned and
constructed accordingly.

A population forecast requires certain information on historic population counts, births, deaths,
other rates which affect population change. Population forecasting is essentially a matter of
judgment in selecting the kind of forecast to present, in determining the procedures for making it,
and in appraising effects of the factors that induce population changes. The problem, of course, is
much simpler for areas which have shown marked stability in the size of their populations for
several decades, and for which no great change in the economic and social conditions of the
locality seems likely. On the other hand it may be extremely difficult and complex for areas
which have had sharp fluctuations in the direction or rate of population change in the past, and
which may continue to have them.

The main factors affecting the population projection are birth rate, death rate and migration to the
city/town concerned. Out of these factors, the migration is chief factor. The factors for migration
may be the desire for better economic opportunities, desire for better living or housing conditions
(this applies particularly to short distance migration within the same general locality), movement
for reasons of health, education, or retirement etc. The level of national economic activity also
affects the direction of migration. When employment is high or rising, the movement is generally
from rural areas and small towns to the medium-size and larger cities, because of the relatively
larger rate of wages and economic opportunities in urban areas.

In the present time the urban population is increasing in high rate although the proportion of it is
very small. To forecast the population in the municipality for the preparation of MTMP the
geometric method have been used considering the rapid urbanization of the area. For this the
following formula is used:

Po = P (1+ 1G/100)"

Where, IG = geometric mean (%)
P = Present population
n = no. of decades.
Pn=population at the end of nth decade

By using this method we found that the average growth rate of population in this municipality is
on average 38.28% as shown in table 2 which indicates rapid urbanization. This may be due inter
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district migration and migration from other local bodies and districts. Based on this trend, the
average projected population of this municipality on the year 2031 will be 135842.

75242 100925 38.28% 104270 Avg. growth rate
Table 2: Population Growth Rate and Base Year Population

4.2 Projection of Road Traffic

Transportation forecasting is the process of estimating the number of people or vehicles that will
use a specific transportation facility in the future. Forecasts explain what the needs of the future
might be and provide benchmarks for from developing overall transportation policy, to planning
studies, to the engineering design of specific projects, and efficient transportation system
operation. At the same time, the transport infrastructure and facilities paves the path for the
development of the area. Thus, the existing trend in the development of the economy and change
in land use along with the planned development and land use are considered to plan the transport
facilities requirements in the future. In the planning process of the transport infrastructures,
projection of the traffic is the most crucial factor. Traffic forecasting for planning projects
determines the required number of lanes and road width to meet the future anticipated traffic
demands. Future transportation demand will depend upon demographic and geographic factors,
including population size and age, economic and employment growth, transportation network
and operating conditions and transportation and land use policy, including cost of travel.

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

4.3 Indicative development potential

IDP is basically the indication of the existing and potential market center/service centers (key
growth centers) and the areas having various development potentials such as agro-based
industries, high value cash crops and tourism. Thus, IDP shows high value cash crops, tourism
area, and area of service centers such as hospital, post office, telecommunication, school,
campus, security offices and large settlements, important historic and religious places. Finally it
prepares the ranking of the markets of the municipality as the basis of network planning.

For Banganga municipality, the following areas have been proposed for the potential
development area. For this the “Banganga Municipality Profile 2077 has been used as a
reference document.

Institutional Jitpur, Bairiya

Major Touristic & Banganga River, Shringighat Dham, Nandanagar, Supa
Religious Deurali Mandir, Kothi Nadi, Parkateshwor Mandir, Rajapani,
Laxmanghat Dham, Ganesh Mandir, Madhuban Dham,
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Botanical Garden and Park, Drarmik Garden, Jaleshwor
Mandir, Kapil Dham, Triratha Buddha Bihar, Sahitya
Chautari, Ramdatiwan Dham, Hathausa Mela and Shiva
Mandir, Ratanpur Simsar

3 Commercial area Bairiya, Jitpur, Pipara, Gajehada, Rajapani, Bhaktauli,
Laxmanghat, Motipur, Bangain, Bodgaun, Lougain,
Bardahawa, Patna, Hathausa, Odari

4 Future Urban Ward 3, 4 and 5
Expansion
5 Agricultural area Due to the fertile alluvial soil found throughout the

Municipality, almost all the land area of the municipality
except covered by commercial, built up, bushes and forest
area are agricultural area.

6 Industrial Area Bharlabad Bardahawa

7 Bus Station Madhyauli Bungchi and Bhartapur

8 Nagar Stadium Buddha Stadium (W4), Mayadevi Stadium (W8)

9 Playgrounds Chauwaha Playground, Ward 7 Playground, Hattisar
Playground, Suthauli Playground, Bandauli Playground,
Jinuwa Playground, Khuteni Playground

10 Landfill Site Chauvar, Namuna Community Forest, W9

Table 3: Indicative development potential areas of Banganga Municipality

4.4 Transportand Land Use

Land-use potential is a measure of the scale of socioeconomic activity that takes place on a given
area of land. A unique property of land use is its ability to generate traffic. The connection
between transportation and land use is a fundamental concept in transportation. Everything that
happens to land use has transportation implications and every transportation action affects land
use. Actions by transportation agencies shape land use by providing infrastructure to improve
accessibility and mobility.

Planning of any land-use and transportation system is to ensure that there is an efficient balance
between land-use activity and transportation capability. Trip generation provides the linkage

between land use and travel as depicted in the below cycle.
Increased
trip generation

Increased
land value
Increased Greater traffic
Accessibility needs

Figure 3: Relationship of land use and transportation model

Changed
Land-use

Added Transport
facilities
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4.5 Accessibility and mobility scenario

Transportation system most often needs to trade-off between accessibility and mobility. Need of
travel is a derived demand, not being end in itself but a means. Accessibility is the ease with
which goods, services, people and opportunities can be reached. In the context of Banganga
municipality with core market centers as epicenter of all goods, services and facilities, people
lying on the peripheral regions need accessibility.

Mobility is efficient movement of goods and people. Mobility is more focused on trips and
distance covered. Mobility values transportation as end rather than means, but still in outlying
areas accessibility requires a lot of mobility, while central population need smaller trip lengths.
While we provide space for active mode users and public transits as a means of enhancing
accessibility, we are trading a part of road space from the mobility sector, and when we provide
more road space for private vehicles to move efficiently we trade part of road space associated
with accessibility.

Present scenario of Banganga reflects the access to bus stop on an average about 10 minutes,
Class “C” and “D” roads that are planned for public vehicle to ply are expected to reduce this
time to within 5 minutes. People will have access to either Class “B” or Class “A” roads
designed for more mobility within 10 minutes or 15 minutes on an average walking distance that
are designed for greater mobility. Planning work has focused on reducing access directly to
highways, subsequent developments are recommended for national authority to develop required
infrastructures.

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

Nearly 54.90% of household own cycle, 20.93% do not own any type of vehicle whereas around
19.93% of people own motorcycle. Thus from the perspective of sustainable transport also, we
need to protect the peoples’ utilization of cycle in planning works.

While 21% of the trips made as of today is on foot, the planning works has incorporated
footpaths for pedestrians segregated from carriage-way width.

With projection of population at present growth rate of 38.28%, population would rise above
135,000 in 10 years which will certainly grow in economic size and have better income scenario.
People will aspire to have private vehicles of their own to increase mobility, requiring greater
road space width which will be provisioned by class A and class B roads but the aim of
sustainable transport and accessibility policy will be to check private ownership of vehicles
under control.

Class A and Class B road would have provision of bus-bay to facilitate public transit riders.
Green belts would be developed for aesthetic purpose and noise reduction purpose as well as
segregation of pedestrians from road traffic. Road side furniture would be installed as deemed
necessary.
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4.7 Short term Municipality Transport Master Plan (Five years)

The short term municipality transport master plan has been developed to guide the municipal
investments on road infrastructure through 2022-2026. This short term plan will mainly focus on
the demand by the people and for the accessibility of the people in the first step. The plan will
advance the municipality towards the medium and long term plan as outlined in the later topics.

Short term planning elements generally known as transportation system management (TSM) are
basically meant for efficient use of existing and proposed infrastructure (Verma & Ramanayya,
2015). Short term MTMP refers to maintenance and upgrading of 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 term and long term plan. It also includes construction
of new road linkages which are necessary to support the current road network and the envisaged
road network for the future. The interventions are applied to the road sections based on their
priorities (based on the developed scoring criteria) and the annual budget. The transport
infrastructure envisaged at the end of five years plan is for the development and maintenance of
access road linkages and collector roads that maintains a road hierarchy (as formulated above)
and justifies the construction and development of higher hierarchy roads in the medium and long
term (in short term if justified).

As such, short term plan focuses on the accessibility of all the settlements, moving towards
mobility to increase the access to wider services, thus paving the way for development of proper
sustainable public transport services within and around the municipality. The strategy and
investment plans for short term municipality transport master plan is elaborated in the next
section.

4.8 Medium term Municipality Transport Master Plan (Ten years)

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

Medium term and long term municipality transport plan gives the layout for the development of
higher hierarchy road corridors with higher mobility and limited direct access. During the short
term (first five years) development of local access roads and collector roads develops the concept
and culture of wide roads among the locals. This facilitates in creating the demand for expansion
of the roads to their designated class width during the medium term (five to ten years). Medium
term plan continues the development and maintenance of the access roads and, expansion and
maintenance of collector roads to their respective standard layout. Class “B” roads will also be
constructed and expanded during the medium term plan depending upon the necessity/demand of
road hierarchy.

All the roads of Class “C” will be constructed and maintained at their designated standard layout
at the end of medium term plan. Class “B” and Class “A” roads will also be constructed wide
enough to address the demand generated during this period. Few Class “B” roads will be
constructed to their full width with designated pedestrian paths and cycle tracks. For other Class
“B” roads, the medium term time period will allow opening of the track by shifting the existing
structures and stopping further construction of other structures within the designated ROW.
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4.9 Long term Municipality Transport Master Plan (Twenty years)

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

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

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

This time period (first ten years) is critical in developing proper implementation policies, tools
and plans for the construction and implementation of the standards of these roads in the long
term time period of ten to twenty years. Plans to integrate other service facilities such as
electricity, drainage and drinking water pipes should be developed during this period. Other
plans such as land use plan, city development plan (if not developed), drainage network master
plan should be developed in compliance with the municipality transport master plan. Depending
upon these plans, MTMP may also be revised. During the long term plan of ten years to twenty
years, the higher hierarchy roads will be constructed in full phase.
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Section 5: Formulation of Road Hierarchy

Roadways serve a variety of functions, including but not limited to the provision of direct access
to properties, pedestrian and bicycle paths, bus routes and catering for through traffic that is not
related to immediate land uses. Many roads serve more than one function and to varying degrees,
but it is clear that the mixing of incompatible functions can lead to problems. Thus it is important
to distinguish road in different class or type based on various criteria. A road hierarchy is a
means of defining 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.

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

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

The 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 uses.

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

- Mobility Mobility and control Access and Access
access mobility
Through  and Connection between Connects higher Connect local
long distance Class A and C roads; order roads and trips to higher
movement and also Provide mobility to local level roads
alternative trips
connection routes
between Class A
High network Support through  Access to direct access to
coverage movement of traffic ~ property property
Segregated Segregated NMT Segregated NMT Local NMT
NMT facilities facilities and Bus lay facilities movement
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and Bus lay bys  bys

Complete High access to Public Limited access to

access to public transport public transport

transport

Central & Municipality Municipality & Local people

Provincial Local people

Government

Above 70 50-70 40-50 Below 40

4000-4800 2400-3600 1500-2400 Less than 1500

Full Control Partial Control No No

Mass  Transit Mass Transit, Local Limited access to No public

facilities Public transport public transport transportation
12m 10 m 8m 6m

Table 4: Criterion of Road hierarchy

5.1 Class “A” Road

All major roads which connect major Growth Centers (market, tourism Centre, industry, etc.) or
several Wards with high network coverage, connected directly or through the National Strategic
Road Network or district road falls on the road class A. ROW for Class A road is 12m with total
carriageway of 7m having shoulder 1.5m each on both sides. Sidewalks for pedestrians are
adopted 1.5m each on both sides with drains flowing below them. Setback of 2m is adopted.

List of class A road is given below and the detail map is presented in Vol Il. Typical cross
section of class ‘A’ road is as given in Figure 3 below and the detail is given in Vol II.
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Figure 4: Typical Cross Section of Class A Road
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Laxmanghat Laxmanghat, Duuga, 6, 5, 4, 9.6
Gajehada Chamkipur, Gajehada, 3,10

Balapur Hariharpur, Thakurapur,

Bankatti Sadak Jhuga, Bhattauliya

Odari Patna A Odari, Gharbudhiya, 12 10.18
Kothinadi Chetiya, Nepal Chowk,
Road Sano Pipara, Pathna,

Kothinadi, Gaidhawa

Table 5: List of Class A Roads

5.2 Class “B” Roads

All roads which connect to a major road network and other roads of similar hierarchy with a road
connecting major Growth Centre of the same or neighboring wards which provide access
between Class A and class C road falls on the category of Class B. For Banganga Municipality,
ROW of Class B is adopted 10m with immediate carriageway of 7m with extra 1.5m shoulder
each on both sides. Walking pavements are provided on both side of width 2m on both sides with
drain flowing below them. Setback of 1.5m is adopted.

List of class B road is given below and the detail map is presented in Annex. Typical cross
section of class ‘B’ road is as given and the detail is given in Annex.

Figure 5: Typical Cross Section of Class B Road
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Banganga Municipality

Laxmanghat
Mainhara
Babhani
Kothinadi Sadak

Botgaun Mormi
Bardahawa
Bhartapur
Arghakhanchi
Sadadk

B

10 15

10 15
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6.1 491 149

Ganesh Mandir,
Banganga
Campus,
Kapilvastu

Vidhya Mandir,

Durga Mandir

(W8), Bal Bikash

Aa. Vi., Jinuwa

Playground,
Marahababa
Mandir, Water
Tank, Shivalaya,
Durga Mandir
(W9), Bhartapur

Laxmanghat,
Pragatishil Chowk,
Ultanchowk,
Manoharapur,
Matariya,
Mainhara,
Karmahana,
Tilakhawa,
Babhani, Balapur,
Motipur, Gowapur,
Bahadurpur,
Malaharmaithan,
Kothinadi
Botgaun, Logai,
Bandauli, Mormi,
Koilipar,
Chisapani,
Bardahawa,
Jinuwa, Bhartapur
Shivalaya,
Bharlabas,
Musibang
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Banganga Municipality

Pipara B
Nandanagar
Arghakhanchi
Sadak
Dadeldhura B
Naugaiya Sadak

Shantakunja B
Marga

Jitpur Nandanagar B
Sadak

10 15 8 7 109 26 831
10 15 7 6 865 8.65
10 15 7 6 802 477 3.25
10 15 6 396 165 231
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Aa. Vi.,
Bhartapur Bus
Park
Ward Office
Ward 2, Supa
Deurali Mandir,
Pancha Aa. Vi.
Bal Aa. Vi.,
Kathinali Aa. Vi.,
Nepal Rastra Aa.
Vi.

Madhuban Dham,
Laxmi Narayan
Mandir, Durga
Mandir, Ganesh

Mandir
Shiva Mandir,
Marar Mandir,

Water Tank,
Shringeghat Park

Pipara, Baijanpur,
Nandanagar, Swata

Dadeldhura,
Bhaupur,
Bhagwanpur,
Jayapur,
Bahadurpur,
Gowapor, Birpur,
Bangaun,
Milanchowk,
Sanogolu,
Thulogolu,
Naugaiya
Chapargaun,
Logai, Madhuban

Jitpur, Upthawa,
Nandanagar
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Mainahara
Dewapur
Bhadsadwa
Bankatwa Sadak
Kalabanjar
Chatiya
Pragatinagar
Sadak

Siuti Hathausa
Bankatwa Sadak

Gautam Buddha
Sadak

Majhauwa
Bangawa Sadak

10

10

10

10

1.5

1.5

1.5

1.5

6.39

6.59

5.66

5.37

4.82

0.54

3.15 1.08 0.69
6.59
5.66
4.83
4.33 0.49

Geo Engineering & Management Services Pvt. Ltd.

Shiva Mandir

Chittarmukhi
Mandir

Hemraj Ma. Vi.,
Shiva Mandir,
Ward Ofc Ward
11, Gharbudhiya
Aa. Vi.,Durga
Mandir
Durga Mandir
Mul Bato,
Gautam Buddha
Aa. Vi., Durga
Mandir, Kalika
Malika Mandir

Mainahara,
Dewapur,
Bhadsadwa,
Bankatwa
Kalabanjar, Uttar
Chaitya, Dakshin
Chatiya,
Bhaddihawa,
Pragatinagar
Siuti, Hathausa,
Gharbudhiya,
Bhadsadwa,
Bankatuwa

Chauwaha,
Salghari,
Bhalawad, Durga
Mandir, Bhalawad
Health Post,
Baksispur,
Paschim Jinuwa,
Bilarawa, Padariya
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Gansuwa
Madhuban Sadak

Chapargaun
Gansuwa Mormi
Sadak

Bairiya Bathanpur
Babhani Sadak

Siddhartha Shanti
Marga

Dhodekhola
Khelmaidan
Sadak

Pragatitole
Gherwa Bangain
Causeway Siseni

Sadak

10

10

10

10

10

1.5

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

4.03

3.96

3.35

3.13

2.95

4.03

2.72

3.35

0.76

1.24

3.13

141 0.78

Bandauli Gansuwa,
Playground, Bandauli,
Water Tank Madhuban

Dewar Mandir, Chapargaun,
Health Post Gansuwa, Mormi
Bairiya,
Bathanpur, Junga,
Gangoliya,
Babhani
Durga Mandir, Sawmill Chowk,
Shivalaya Mandir Hariharpur,

Maithan, Durga
Chowk, Shanti
Chowk, Thanti

Bhandauli Dhodekhola,
Playground Bandauli
Shivalaya Asurkate Tole,
Mandir, Pragati Tole,
Playground Chauri, Gairigaun,

Cherwa Bangain,
Causeway,
Dhaneshpur, Siseni
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Bungchi
Simalpani Sadak

Shivalayachowk
Motipurdanda
Wadakaryalaya
Sadak

Odari Bhadsadwa
Pragatinagar
Sadak

Madhuban Dham
Marga

Deurali Mandir
Khuteni Sadak

Chauwaha Boring
Koilatole
Bardahawa
Balkalyan School
Sadak

10

10

10

10

10

1.5

1.5

1.5

15

15

Geo Engineering & Management Services Pvt. Ltd.

2.79

2.73

2.4

2.38

2.29

2.79

2.73

2.38

2.29

2.4

Shivalaya
Mandir, Ward
Office Ward 7

Hathausa Health
Post, Shiva
Mandir

Dharmik Garden,
Madhuban Dham

Supa Deurali
Temple

Balkalyan Aa. Vi.

Bungchi, Jitpur,
Uptahawa,
Nandanagar

Shivalaya Chowk,
Jaruwa,
Motipurdanda,
Bagna Tole,
Motipur,
Theragaun
Odari, Bhadsadwa,
Bhaddihawa,
Pragatinagar

Banganga,
Gaushala,
Madhuban

Supa Deurali,

Baikunthapur,

Lohorebagiya,

Khuteni
Chauwaha Boring,
Koilatole,
Bardahawa,

Balkalyan School
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Jaleshwor Marga

Amauli Fulbari
Marga

Mayadevi
Rangashala Sadak

Bungchi Duuga
Sadak

Jitpur Uptahawa
Sadak

Bidyut Marga

10

10

10

10

10

1.5

1.5

1.5

15

15

Geo Engineering & Management Services Pvt. Ltd.

2.15

2.03

1.81

1.77

1.64

2.15

0.44

1.81

1.15

1.64

1.59

0.62

Hattisar
Playground

Mayadevi Nagar
Stadium

Jaleshwar, Sisne,
Dhanespur

Fulbari,
Hattisarchaur,
Amauli,
Bhagalapur,
Satauli
Botgaun,
Rangashala
Chowk, Bhatava,
Balapur
Bungchi
Madhumalla
Chowk, Marti
Tole, Congress
Chowk
Jitpur, EK No
Danda, Uptahawa

Thakurapur
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Banganga Municipality

Deurali Sadak

Congresschowk
Sadak
Bharkabas
Buspark Paschim
Durga Mandir
Sadak
Supa Deurali
Shantipur Sadak
Durga Mandir
Covered Hall
Sadak
Nawadurga
Koilibangain
Sadak

Sherbahadur
Smriti Marga

Buddha Path

10

10

10

10

10

10

10

1.5

1.5

15

15

1.5

1.5

15

Geo Engineering & Management Services Pvt. Ltd.

0.54 0.97
6 255 141 114
6 1.07 1.07
6 1.04 1.04
6 1 1
6 098 0.98
5 09 095
6 049

Table 6: List of Class B Roads

0.49

Deurali Mandir

Durga Mandir

Durga Mandir,
Covered Hall

Nawadurga Aa.

Vi., Health Post

Municipality
Office

Bardhawa,
Nawaprabhat
Chowk, Deurali
Chowk, Baksispur
Congress Chowk,
Dogahawa
Bharlabas

Supadeurali,
Shantipur

Odari

Dhairanidanda
Tole, Adarsha Tole
Darkhas

Darkhas
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5.3 (Class ‘C’'road

All roads which provide connection to higher order roads with all agricultural roads which
connect a farm with a mini-market Centre or an agro-based production Centre and means for
mobility of local trips are understood as road Class C. For Banganga Municipality, ROW of
Class C is adopted 8m with immediate carriageway of 5.5m. Walking pavements are provided on
both side of width 1.2m each on both sides with drain flowing below them. Setback of 1.5m is
adopted.

List of class C road is given below and the detail map is presented in Annex. Typical cross
section of class ‘C’ road is as given and the detail is given in Annex.

2e2e26

Figure 6: Typical Cross Section of Class C Road
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Mairi Odari
Pragatinagar Sadak

Balapur
Thulothekai
Aanharath Sadak

Baikunthapur
Durganagar
Auraihya Sadak

Laghuriya
Gangoliya
Rajapani
Tilakhawa
Gaijawa Sad
Laxmanghat
Jagdishpur Nahar
Sadak

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

7.08

5.35

6.04

5.58

2.62

7.08

2.73

6.04

5.58

Mairi, Odari,
Marthi, Mauhari,
Bankatea,
Pragatinagar
Balapur, Danapur,
Partitole,
Thulothekai,
Aanaharth
Baikunthapur,
Shreenagar,
Hadhauliya,
Durganagar,
Semarkhor,
Aurahliya

Ward Office Ward Laghuriya,

3 Gangoliya,
Rajapani,

Tilakhawa,
Gaijawa

Laxmanghat Nahar
Chowk, Amauli,

Tingharwa,

Baidhauli,

Jhulinipur
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Prakateshwor
Marga

Bairiya Bathanpur
Kalabanzar Sadak

Motipur Bangawa
Ahirauli Sadak

Bolbam Dham
Sadak

Devisthan Marga

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

B2 1RSI E N

5.2 5.2
5.16 5.16
495 4.95

Prakateshwor
Mahadev Mandir

Ward Office Ward
10, Saraswati Aa.
Vi., Nepal Rastra

Aa. Vi.
Bolbam Dham,
Mankamana
Mandir,
Laxmanghat Dam,
Suthauli
Playground
Gyanpunja
Boarding School,
Shringeghat Park,
Water Tank

Prakateshwor
Mandir Chowk,
Pipara, Rajpur,

Nandanagar
Bairiya,
Bathanpur,
Nibuwa, Kuberpur,
junga, Itabhatti,
Kalabanzar,
Hathausa
Motipur, Sonpur,
Bangawa, Potha,
Ahirauli

Ganeshpur,
Laxmanghat,
Bolbam Dham,
Bhagalapur,
Bankosiya, Kusma
Chowk
Bairiya, Rajpur,
Nandanagar
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Banganga Municipality

Bishunpur
Lakhanpada Sadak

Hulakchowk
Koiralachowk
Jhungamandir

Sadak

Darshanchowk
Hariharpur
Chamkipur Thanti
Sadak
Gangawa Boring
Gaushala Sadak

Padampur Sadak

Materiya Kopawa
Sadak

Jitpur Rajpur
Baidalpur Sadak

1.5

1.5

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

412

3.97

3.83

3.7

3.63

3.55

2.96

219 1.78

3.7

3.63

0.54 3.01

1.16

3.83

Sugam Chowk,
Bishunpur,
Lakhanpada

Hulak Chowk,
Koirala Chowk,
Pipara Danda,
Bishunpura,
Jhunga
Darshanchowk,
Hariharpur,
Chamkipur, Thanti

Jhunga Mandir

Botanical Garden &  Vata, Gangawa,
Park Boring, Gaushala

Barawa,
Padampur,
Pragatinagar

Materiya, Kopawa

Jitpur, Bairiya,
Rajpur,
Nandanagar
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Bichatole Uttar SICEN ENes Supa Deurali Bicha Tole, Pipara
Sadak Mandir
Sanopipara Tole cC 8 15 4 3 33 3.3 Sano Pipara
Sadak
Danapur Tole cC 8 15 5 4 321 3.21 Danapur Tole
Sadak
Jitpur Imlichowk C 8 15 6 5 321 321 Jitpur, Imli Chowk
Sadak
Siuti Thanti C 8 15 6 5 312 3.12 Siuti, Thanti,
Chaupadi Matariya Chaupadi,
Sadak Matariya
Siutipaschim cC 8 15 5 4 312 3.12 Siuti Paschim
Suryabhatta Sadak
Shivalaya Sadak C 8 15 6 4 3.06 3.06 Bhartapur Bhartapur,
Shivalaya Mandir Bharlabas
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Banganga Municipality

Wadakaryalaya
Dhodekhola
Mormi Sadak

Rangashala
Khanepanitanki
Sadak

Baikunthapur
Materiya
Semarkhor Sadak

Thanti Baghiya
Mainhara Sadak

Sainiktole Uttar
Sadak

Hulakchowk Uttar
sadak

Himalaya Sadak

1.5

1.5

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

2.89

2.88

2.78

2.67

2.66

2.63

2.67

2.66

2.88

2.78

2.63

2.89

Ward Offlce Ward

Motipur, Dhode
Khola, Mormi

Playground Jitpur, Uptahawa,
Bagacha,
Uttamnagar,
Chhapedhunga
Baikunthapur,
Ichaal Chowk,
Materiya,
Semarkhor
Thanti, Baghiya,
Mainhara

Sainik Tole,
Pipara, Rajpur,
Baijalpur,
Nandanagar
Hulak Chowk,
Uttar Pipara,
Baijanpur, Rajpur

Ganesh Mandir Chapargaun, Logai
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Sanothekai Sadak

SaatmaujaSadak C 8 15 6 4 248 2.48 Lumbini College
Bhagalapur C 8 15 5 4 246 2.46
Harnampur Sadak
SuddhodhanSadak C 8 15 5 4 236 038 198 Suddhodhan Ma.
Vi.

Geo Engineering & Management Services Pvt. Ltd.

Nawa Prabhat 245 0.89 1.56 Ward Ofc Ward 9
Sadak

Balapur Bhelraiya C 8 15 0 0 255 2.55

Kanchan Sadak

Jungamandir c 8 15 7 6 252 2.52

Dhaukauli Patna
Sadak
Danapur C 8 15 6 5 251 251

Jinuwa,
Nawaprabhat
Chowk, Koila,
Bhalawad,
Bardhawa
Balapur, Bhelraiya

Junga Mandir,
Dhukauli,
Magardanda

Danapur,
Sanothekai

Gangoliya

Bhagalapur,
Bankasiya,
Harnampur

Jinuwa Paschim
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Manaharapur
Baidauli Sadak

Bairiya
Uttamnagar Sadak

Hattisar Fulbari
Baidauli Sadak
Bandauli Tole

Sadak

Pragatitole Sadak

Baikunthapur
Pragatitole Sadak

Buddha Awaj
Sadak

1.5

1.5

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

2.33

2.33

2.3

2.29

2.27

2.26

1.41 0.92

1.3 1.03

2.3

2.29

2.27

2.26

Shiva Mandir

Durga Mandir, Baal
Ma. Vi., Health
Post

Hattisar Playground

Manaharapur,
Sailahawa,
Baidauli

Bairiya, Pragati
Tole, Dandakula,
Uttamnagar

Hattisar, Fulbari,
Amauli,
Tingherwa,
Saliawaha,
Baidauli
Bandauli

Pragati Tole,
Rajpur

Baikunthapur,
Duimahane,
Martihawa,

Kaseriya
Thakurapur,
Gajehada, Siuti
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Darkhas Ring
Road

Bagahawa
Semarkhor Sadak

Jitpur Rajpur
Sadak

Crorepati Marga

Chamkipur
Hariharpur Sadak

Bichlari Marga

Suryodaya
Gauriganj Sadak

1.5

1.5

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

2.23

2.23

2.17

2.15

2.1

2.08

2.1

2.23

2.23

2.17

2.08

2.15

Banglamukhi
Mandir

Banganga Campus,

Durga Mandir

Suryodaya Ma. Vi.

Darkhas

Bagahawa,
Semarkhor

Jitpur, Uptahawa,
Rajpur

Botgaun,
Madhuban

Chamkipur,
Danda, Hariharpur

Botgaun,
Madhuban

Gauriganj
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Danapur Kanta Ma. Vi. Danapur,
Kariliyachowk Kariliyachowk
Sadak
Kumiya Sadak cC 8 15 5 4 197 132 0.65 Siddharta Ma. Vi.,  Bungchi, Kumiya
Siddhartha Campus Tole, Congress
Chowk
Lohorebagiya cC 8 15 5 4 193 1.93 Lohorebagiya,
Jhanda Jhanda,
Manaharapur Manaharapur
Sadak
Bairiya Kopawa C 8 15 6 4 19 1.9 Jhanda, Bairiya,
Sadak Kopawa
Jhulinipur Baidauli C 8 15 5 4 189 0.85 1.04 Jhulinipur,
Partidanda Sadak Baidauli,
Partidanda
Mechkuri cC 8 15 5 4 188 1.49 0.39 Fadawa Police Mechkuri,
Pathariya Sadak Station Pathariya
Darkhas Tole C 8 15 6 5 184 184 Darkhas
Sadak
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Jhunga Marga Jhunga Tole
Milantole cC 8 15 5 4 184 184 Milan Tole,
Uptahawa Sadak Uttamnagar
Banganga C 8 15 © 4 1.82 1.82 Banganga,
Madhuban Sadak Madhuban
SiddharthaMarga C 8 15 6 5 182 1.82 Ward Office Ward ~ Tinkune Chowk,
4, Gausamaj Gajehada
Bhawan
Durgamandir cC 8 15 5 4 175 1.75 Durga Mandir Durga Mandir,
Dhanespur Sadak Dhanespur
Laxmanghat C 8 15 6 5 175 175 Khuteni Playground Laxmanghat,
Ganeshpur Ganeshpur,
Khuteni Sadak Khuteni
Motipur Bhuipara C 8 15 6 5 166 1.02 0.64 Malika Mandir, Motipur, Bhuipara
Sadak Ward Office Ward
7
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Koilikholakinar
Sadak

Mandrelitole
Gaudichowk
Sadak

Padariya Tole
Sadak

Jhanda
Lohorebaghiya
Sadak

Jhulinipur Kopawa
Sadak

Logai Marga

Kadambot Gaudi
Sadak

1.5

1.5

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

1.61

1.61

1.55

1.52

1.5

1.46

0.9

1.61

1.61

1.52

0.6

1.46

1.55

Nawadurga Aa. Vi.,
Health Post

Durga Mandir

Durga Mandir

Motipurdanda

Mandreli Tole,
Nibuwa, Gaudi
Chowk

Padariya Tole

Jhanda,
Lohorebhagiya

Jhulinipur,
Kopawa

Logali,
Dhodekhola,
Mairawa

Kadambot,
Bhalawad, Gaudi
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Rajapani
Chaurapani Sadak

Daharchani
Pakhidhad Sadak

Bairiya
Mandrelitole
Gajehada Sadak

Annapurna Marga

Bhagalapur
Sailahawa Baidauli
Sadak

Motipur Gansuwa
Sadak

Jagaiya Siuti
Sadak

1.5

1.5

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

1.42

2.56

1.3

2.15

1.21

1.17

1.42

116 14

1.3

0.93

1.21

1.22

1.17

Mahadev Mandir,
Kapilbastu Eternal
Church

Janajyoti Ma. Vi.

Rajapani, Babhani

Bihada

Bairiya, Mandreli
Tole, Mayadevi
Chowk, Gajehada

Kopawa

Bhagalapur,
Amauli,
Tingherwa,
Sailahawa Baidauli
Motipur, Gansuwa

Gajehada, Jagaiya,
Siuti
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Shanti Ring Road 1.17 1.17 Shanti Tole
ShreenagarMarga C 8 15 6 4 117 1.17 Thakurapur
Mechkuri Culvert C 8 15 6 4 115 1.15 Mechkuridanda

Dakshin Sadak

Banigaun cC 8 15 5 4 11 1.1 Banigaun, Dhodi
Dhodikhola Sadak Khola
Imildanda Sadak cC 8 15 5 4 1.1 1.1 Bungcgi tole,
Madhumalla
Chowk
Amrit Marga cC 8 15 5 4 1.08 1.08 Thakurapur
Little Star Sadak C 8 15 6 4 1.05 1.05 Little Star Boarding Little Star Tole
School
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Pratikshyalaya
Motipur Sadak

Aurahiya Pipara
Sadak

Nayatole Odari
Sadak

Bharlabas Buspark
Purba Sadak

Shanti Path

Dharampur
Pratikshyalaya
Khet Sadak

Mitra Path

1.5

1.5

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

1.02

1.02

0.95

0.95

0.93

0.91

0.95

1.02

1.02

0.95

0.93

0.91

Dharampur,
Motipur

Aurahiya

Nayatole,
Aurahiya, Nagawa,
Odari

Bharlabas
Purbatole
Darkhas

Dharampur

Adarsha Tole,
Bagnawa
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Udaypur Aa. Vi. Udaypur Aa. Vi. Udaypur Aa. Vi.
SAdak Tole
Kuti Sadak C 8 15 6 4 09 0.9 Kuti Tole,
Kerabari
Mayadevichowk C 8 15 6 5 09 0.9 Mayadevi Chowk,
Bathanpur Sadak Bathanpur
Banigaun Sadak C 8 15 6 5 0.88 0.88 Banigaun
Logai Dhodekhola C 8 15 5 4 0.88 0.88 Logai, Dhodekhola
Sadak
Omhotel Paschim  C 8 15 6 5 0.88 0.88 Bangain
Sadak
Panitanki Sadak o | e[l & 5 087 0.87 Water Tank Pani Tanki Tole

Geo Engineering & Management Services Pvt. Ltd. 55



MTMP Draft Report

Banganga Municipality

Deeptubewell
Marga

Panitanki
Adarshatole
SAdak

Chatiyatole Sadak

Jangrahawa Sadak

W5

Gautariya Sadak

Bagiyatole Sadak

Bairiya Pipaldanda
Sadak

1.5

1.5

1.5

1.5

1.5

1.5

Geo Engineering & Management Services Pvt. Ltd.

0.85

0.84

0.84

0.82

0.81

0.76

0.81

0.84

0.76

0.85

0.84

0.82

Water Tank

Hariharpur

Bangain, Adarsha

Tole

Padampur Tole

Aurahiya

Jinuwa

Odari, Bagiya Tole

Bairiya,
Pipaldanda,
Shreenagar
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Sainik Marga 0.74 0.74 Sainik Tole
Trilok Sadak C 8 15 6 5 074 0.74 Hariharpur
Nayagaun cC 8 15 5 4 0.72 0.72 Nayagaun,
Bagnawa Sadak Janapriya Tole,
Bagnawa
Golden Horizon C 8 15 6 4 07 0.7 Gajehada
Sadak
Ram Aa.Vi.Sadak C 8 15 5 4 07 0.7 Ram Aa. Vi. Padariya
New Road C 8 15 6 4 0.69 0.69 Kumiya Tole
PartidandaJureta C 8 15 5 4 0.67 0.67 Partidanda, Jureta
Sadak
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Shantichowk Shanti Chowk,
Pragatitole Sadak Pragati Tole
Bani Sadak cC 8 15 5 3 0.66 0.66 Kopawa, Aurahiya
Durgamandir C 8 15 6 5 0.65 0.65 Hariharpur
Marga
Bhusaltole Sadak C 8 15 6 4 0.64 0.64 Bhusal Tole
Majhauwa cC 8 15 5 3 062 0.62 Majhauwa, Sano
Sanopipara Sadak Pipara
Pragatitole Koili o | e[l & 5 061 061 Pragati Tole, Koili
Marga Tole
Mudebabachowk C 8 15 6 4 06 0.6 Mudebabathan Mudebaba Chowk,
EW Highway Bangain
Sadak
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Shanti Tole Sadak Shanti Tole

SubstationMarga C 8 15 5 4 054 0.54 NEA Building Thakurapur
Bhuipara Sadak C 8 15 6 4 05 0.5 Bhuipara
Dainiyaghat cC 8 15 5 4 05 0.5 Dainiyaghat,
Kophiya Sadak Kophiya
Sainiktole Baljyoti C 8 15 5 4 049 0.49 Baljyoti Ma. Vi. Gajehada
Marga
Dainiyaghat C 8 15 6 3 047 0.47 Dainiyaghat,
Kotihawa Sadak Kotihawa
ProjecttoleSadak C 8 15 6 4 047 0.47 Project Tole
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Baghiya Sadak Bhalawad
Milan Marga C 8 15 6 5 038 0.38 Darkhas
Mandir Marga c 8 15 7 6 0.37 0.37 Durga Mandir, Thakurapur
Ganesh Mandir,
Banganga HS
School
Milanchowk C 8 15 5 4 0.36 0.36 Milan Chowk,
Tharugaun Sadak Tharugaun
Rajmarga Hatbazar C 8 15 6 5 034 0.34 Bangain
Sadak
United Hospital o | e[l & 6 033 033 United Mission Thakurapur
Marga Hospital
Khelmaidan Sadak C 8 15 6 6 03 0.3 Playground Banigaun
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Sakindhara Chauri
Sadak

Tharu Marga C 8 15 © 4 015 0.15

NagarpalikaSadak C 8 15 8 6 0.08 0.08

Samudayik Hall cC 8 15 8 6 0.06 0.06
Sadak

Table 7: List of Class C Roads

Geo Engineering & Management Services Pvt. Ltd.

Sakindhara, Chauri

Darkhas
Municipality Darkhas
Building
Community Hall Chauwaha

61



MTMP Draft Report Banganga Municipality

5.4 (Class ‘D’road

All roads which provide connection to higher order roads with individual household for mobility
of local trips are understood as road Class D. For Banganga Municipality, ROW of Class D is
adopted 6m with immediate carriageway of 3.8m with extra 0.5m shoulder each on both sides.
Walking pavements are provided on one side of width 1.2m with drain flowing below it. Setback
of 1.5m is adopted.

List of class D road is given below and the detail map is presented in Annex. Typical cross

h

section of class D road is as given and the detail is given in Annex.

D)= (i
-5

/]

Figure 7: Typical Cross Section of Class D Road
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Tiniyadanda Sadak

Bishunpurtole
Sadak

Lakhanpada
Kunaiya Tinaiya
Sadak

Chaapi Baruwa
Sadak

Sonpur
Bangawatole Patna
Vitri Sadak

Chapargaun Tole
Sadak

Baijalpurtole Sadak

1.5

1.5

1.5

1.5

1.5

1.5
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6.48

5.67

4.57

3.79

3.77

3.69 3.69

3.77

6.48

5.67

4.57

3.79

Division
Forest Office

Balapur Aa.
Vi.

Tiniya Danda Tole

Bishunpur Tole

Lakhanpada,
Kunaiya, Tinaiya

Chaapi, Balapur,
Baruwa

Sonpur,
Bangawatole, Patna

Chapargaun Tole

Baijalpur Tole
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Jhungamandirtole
Sadak

Gauribhawani
Dakshin Sadak

Bairiya
Santishreenagar
Sadak

Bankatti Pokariya
Chapa Sadak

Jayapurtole Sadak

Pulchowk Tole
Sadak

Naugaiya Ratanpur
Sadak

D

1.5

1.5

1.5

1.5

1.5

1.5
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3.53

3.42

2.75

2.7

2.5

2.14

3.53

3.42

2.75

2.7

2.5

2.14

Jhunga Jhunga Mandir Tole
Mandir

Gauri Bhattauliya
Bhawani Ma.
Vi.
Bairiya, Shreenagar,
Nibuwa, Bathanpur

Bankatti

Jayapur Tole,
Kailash Tole,
Khurkhuriya Tole

Pulchowk Tole

Ratanpur Naugaiya, Galaha,
Simsar Ratanpur
Kshetra
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Dulare Siuti Siuti Tole
Dakshin Sadak

Sanopipara Dinhar D 6 15 6 3 209 2.09 Sanopipara, Dinhar
Sadak
Mormi Tole Sadak D 6 15 6 4 202 2.02 Mormi
Bikas Path D 6 15 6 4 189 1.89 Bhartapur Aa. Bhartapur
Vi.
Gogapurtole Sadak D 6 15 5 3 189 1.89 Kothinadi Aa. Gogapur Tole
Vi.
Dhaneshpur Tole D 6 15 6 4 172 1.72 Dhaneshpur Tole
Sadak
Odaritole Sadak D 6 15 6 4 167 1.67 Odari
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Bani Marga

Mairitole Sadak

Bandauli Gangawa
Sadak

Ganeshpur Amauli
Sadak

Dhodekhola Tole
Sadak

Gangawa Marga

Hathausagautole
Sadak

1.5

1.5

1.5

1.5

1.5

1.5
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1.52

1.42

1.37

1.36

131

131

1.52

1.42

i

1.36

131

131

Laxmi
Narayan
Mandir

Thakurapur

Mairi

Bandauli, Gangawa,

Boring

Ganeshpur, Pragati
Chowk, Amauli
Dhedekhola Tole

Bardauli, Gangawa

Hathausa
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Jayceeschowk Jaycees Jaycees Chowk,
Durgatole Sadak Building Durga Tole
Kalawati Marga D 6 15 5 4 118 1.18 Mundreli Tole,

Shanti Tole

Kutitole Sadak D 6 15 5 4 114 114 Kuti Tole
Bagjhunge Sadak D 6 15 6 4 113 1.13 Bagjhunga

Bathanpurtole D 6 15 6 5 105 1.05 Bathanpur Tole

Sadak
Aryal Marga D 6 15 5 3 103 1.03 Bagaya
Dumchitole Sadak D 6 15 6 3 101 1.01 Dumchi Tole
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Milanchowk
Amauli Sadak

Shivalayachowk

Gaudi Sadak

Pragati Path W8

Barawatole Sadak

Jitpur Bairiya Sadak

Bairiyatole Sadak

Kekrahawa Sadak

1.5

1.5

1.5

1.5

1.5

1.5
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0.88

0.8

0.79

0.76

0.72

0.71

0.8

0.76

0.72

0.88

0.79

0.71

Milan Chowk,
Tapadra, Amauli

Shivalaya Shivalaya Chowk,
Mandir Gaudi
Pragati Tole
Barawa Tole
Baal Ma. Vi. Jitpur, Ek No
Danda, Bairiya
Wisdom Bairiya Tole, Kuti
School

Kekrahawa
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Rajpur
Purbapaschim
Sadak

Jangrahawa Sadak
W9

Mul Sadak Diwar
Mandir Lila BK
Sadak

Mulbato Simalghari
Football Ground
Sadak

Sangam Sadak

Shrijanshil Sadak

Nayagaun Gansuwa
Sadak

1.5

1.5

1.5

1.5

1.5

1.5
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0.61

0.61

0.61

0.61

0.58

0.57

0.61

0.58

0.61

0.61

0.61

0.57

Rajpur

Jimuwa Paschim

Chauwaha

Chauwaha,

Simalghari

Sangam Chowk,
Janapriya Tole

Jhunga Tole

Janapriya Tole
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Namuna Marga 0.58 0.42 Jhunga Tole
Mudebabathan D 6 15 5 4 0.56 0.56 Gherwa, Shanti Tole
Shanti Ringroad
Sadak
Sanogalahagaun D 6 15 6 3 055 0.55 Sanogalahagaun
Sadak
Suryodaya Marga D 6 15 6 4 053 0.53 Thakurapur
Bhattauliyachowk D 6 15 5 4 052 0.52 Bhattauliya Tole

Uttardakshin Sadak

Bhusalhardware D 6 15 6 4 052 0.52 Bangain
Milanchowk Sadak

Milanchowk D 6 15 6 4 0.52 0.52 Water Tank Milan Chowk,
Panitanki Sadak Adarsha Tole
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Udhyog Sadak

Shantitole Sadak

Darkhas Tole Sadak
B

Boringtole Sadak

Pragati Marga

Wadakaryalaya
Purba Sakhikhola
Sadak

Siddhivinayak
Marga

D

D

1.5

1.5

1.5

1.5

1.5

1.5
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0.5

0.48

0.46

0.46

0.45

0.42 0.42

0.5
0.48
0.46
0.46

0.45

Banigaun

Shanti Tole

Darkhas Tole

Motipurdanda

Bhartapur, Mandreli

Tole, Bharlabas

Wadakaryalaya
Purba Tole

Thakurapur
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Link Marga Thakurapur
Mairiya Sadak D 6 15 5 4 0.4 0.4 Mairiya, Jinuwa
Bikas Path W8 D 6 15 6 4 039 0.39 Bikas Tole

Dhaulagiri Marga D 6 15 5 3 039 0.39 Jhunga tole
Mudebabathaan D 6 15 6 4 037 0.37 Mudebabathan,
Telecom Vitri Telecom Office
Sadak
Suryadarshan D 6 15 6 3 035 0.35 Thakurapur
Marga
Trilok Marga D 6 15 6 4 035 0.35 Botgaun
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Chauwaha Ghola
Aabas Sadak

Chauwaha Vitri
Sadak

Shivamandir Marga

Pragati Path W4

Jhyampalitole

Sadak

Milanchowk Marga

Pashupati Marga

1.5

1.5

1.5

1.5

1.5

1.5
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0.3

0.3

0.27

0.22

0.22

0.22

0.3

0.3

0.27

0.22

0.22

0.22

Chauwaha Ghola,

Aabas
Chauwaha
Shivalaya Jhunga tole
Mandir
Jhunga tole

Jhyampali Tole
Milan Chowk,

Gajehada

Jhunga Tole
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Tinkune Paschim Gajehada, Tinkune
Sadak
Chhetri Marga D 6 15 6 4 021 0.21 Hariharpur
Dewapur Bagiyatole D 6 15 5 4 021 0.21 Dewapur, Bagiya
Sadak Tole
ShreekrishnaMarga D 6 15 5 4 02 0.2 Thakurapur
Sahakari Marga D 6 15 6 4 019 0.19 Thakurapur
Reshami Marga D 6 15 5 3 0.18 0.18 Gajehada
Gairigaun Sadak D 6 15 5 4 015 0.15 Gairigaun

Table 8: List of Class D Roads
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Section 6: Five Years Municipal Transport Master Plan

This chapter explains the framework basis of preparation of master plan. The perspective plan of
road network formed by different categories of road, financial institution for financing the
projects and budget expenditure are elaborated in this chapter. This chapter concludes with plans
to stage implementation.

6.1 Strategic Framework

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

6.1.1 Hierarchy of Roads

In any urban area, provision of proper hierarchy of roads at proper spacing helps to reduce traffic
congestions and increase the mobility along the roads. A well-formed road hierarchy and its
network of roads will reduce overall impact of traffic on the land use and at the same time guide
the planned change of the land use. Thus, a proper hierarchy of road networks should be
provided at proper spacing so that their purpose and functions can be justified.

Hierarchy should be maintained according to the major SRN road (national highway, feeder
road) that passes through the municipality or is closest to the municipal area. Urban/municipal
roads that open into these SRN should be have proper ROW and spacing so that the traffic that
enters the SRN is justified and the purpose of the road is also preserved. The NRS (2070) gives
the provision of parallel service (frontage roads) at the spacing of at least 750 meters. Larger
spacing creates bottlenecks while closer spacing may be unnecessary.

A well-formed network of Class “A” and “B” roads creates blocks of 1 sq. km. to 2 sq. km. in
the urban area and bigger blocks in the sub-urban areas. The hierarchy also provides well
connected pedestrian way.

6.1.2 Urban Roads

e Expressway and Urban Road
The expressway and the urban roads should be segregated in terms of their function and thus
their use. Expressway (highway) is meant for long route thorough traffic. Long distance mobility
is the sole purpose of such roads. Development of core market centers of the municipalities along
the Highway has hand devoured their mobility functionality and also made road safety
questionable at those sections. Thus it is necessary to segregate such roads via direct property
access control along with adequate spacing of other road that links the settlements to these roads.

e Segregation of road users
Urban roads are used by all sorts of users including pedestrians, cyclists, motorists and pubic
vehicles. Their speed of travel varies significantly. Pedestrians and cyclists move slowly while
other motorized vehicles travel at greater speed. Sharing of common roadway by all these users
is very unsafe and unpleasant, especially for the active users. Their volumes are also very
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significant and thus cannot be ignored. Thus, adequate road infrastructure should be provided to
ensure their safety by segregated pedestrian facilities and bicycle tracks. Such segregation can be
achieved by level difference in those facilities and construction of green belt between the
facilities.

e Green Belt

Urban area is characterized by dense population and high built up area. Unplanned urbanization
has rendered many cities unlivable because of the growing pollution and lack of green/open
spaces. Road space is most frequently used public space. Provision of green belt along the urban
roads creates safer and pleasant walking spaces, and acts as median to separate motorists from
each other and from the NMT users. It also reduces the road side air temperature and absorbs
more pollutants generated from the motor vehicles on street than other distant trees. Green belts
can absorb precipitation and reduce the size of required drainage. The trees also act as screen and
results in attenuation of air, noise and light pollution alongside the urban roads. Thus, green belt
between the motorists and NMT users, and in the median strip is a compulsory infrastructure in
the urban roads.

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

6.1.3 Public transport

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

As the demand increases, before well-structured and formal transport is justified economically,
the local government should introduce city buses. City buses are government run public vehicles.
Their sole purpose is to provide greater mobility to the local people even when the demand is not
economically justified. Such provision adds fuel to the overall development of the local
economy. It also captures the potential public transport users and retains those users. This is a
“pull factor” to increase public transport users in the future and creates an environment to
introduce formal public transport services.

6.1.4 Principle guideline of road planning

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

6.1.5 Hierarchy of settlement

A proper hierarchy of settlement should be developed to segregate the commercial and business
centers from settlement areas and industrial area. A hierarchy of the market centers should be
developed as main market centre and local market centers. Promotion of bi-nuclear or multi-
nuclear city is necessary for even development of the settlements within the municipality. These
bring many services and facilities closer to the demand and reduce the need to travel to the main
market centre. Jitpur area has highest settlement density.

6.1.6 Introduction of basic road and road side infrastructure
There is a need to redefine the term “road way” among the local people who perceive only paved

road surface for motorized vehicles as proper road way. Although, the proportion of active
transport users is very high, the road infrastructure necessary to support these users do not fit
within the defined road by the locals. Such perception and construction of road infrastructure
accordingly will lead to high rate of motorization which creates problem to manage the generated
traffic, pollution and other externalities.

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

Proper lay bys are necessary elements for proper public transport system. Bus stops should have
proper sheltering furniture, seating benches, lighting system, trash boxes, information boards and
displays of routes and schedule of buses and proper connected pedestrian ways and zebra
Crossings.

Intersections are major part of urban roads. Adequate design of sight distance, turning radius,
islands, signs and signals need to be incorporated during early phase of construction of
intersection.

6.1.7 Urban Road Discipline
Obeying of proper discipline and enforcement of it is equally important as the provision of the

urban road infrastructure itself. Proper discipline not only makes the use of the facility efficient,
it also creates a sense of comfort and safety. Segregation of the pedestrian way and cycle track
from the main carriageway enforces certain level of discipline among the users. Provision of
proper NMT crossing facilities and control of jay walkers is necessary to maintain proper flow of
traffic in the Main Street and safety.
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6.1.8 Integrated service planning
Integrated service planning is a very important factor for damage minimization during

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

6.1.9 Development phase of roads
The proposed roads cannot be directly implemented at a glance. Proper phases of development of

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

6.1.10 Grass root institutions
The grass root institutions/committees should be empowered with the provision of local

technicians in such institutions. Such institutions include consumers’ groups, ward level
committees, MRCC and others.

6.1.11 Land Acquisition
Land development and management should go parallel with clearance of RoW of higher classes

of road. Road corridor development project should be introduced for acquisition of land required
to clear RoW for various classes of road. Each road project requires to be individual project. The
development project is aimed at minimizing social, financial and physical loss. The process of
development needs to internalize the value created beyond the corridor as a result of corridor
development in trickle down order. Generation and sales of sales plot can be enough to
compensate for physical loss of building and account for social exclusion and rehabilitation.
Moreover, the development project should be launched by the land owners committee rather than
local government. To conduct feasibility study and advocate, Rs 10 lakhs has been apportioned
to this sector from MTMP fund.

6.2 Prospective plan of municipal road network

Perspective plan of municipal road network includes the maintenance of the access and collector
roads and development of higher hierarchy road corridors supporting mobility of the roads. First
five years should focus on development of existing access roads and their maintenance. It also
incorporates construction of new road linkages to provide basic access to the settlements. Roads
of Class “C” will also be widened to its functional width providing proper cycle tracks and
pedestrian ways where permitted by the available road space. During this period formulated road
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hierarchy will be implemented in terms of policy and enforcement of bylaws. Within 2 years
other complementary plans of land use and city development will be developed. In the third year,
the MTMP and its perspective plan should be revised in coordination with the other plans
formulated and changes captured during this period.

Year five to ten will then implement the higher hierarchy roads in stages of clearing of the
required ROW road space and construction of necessary infrastructure. Proper development
stages of roads should be planned (construction of Class “A” roads to the standards of Class “C”,
then gradually upgrading to Class “B” and then to Class “A”). Other implementation strategies
should also be developed and finalized at the end of this period. The road network developed
during this period shall complete construction of Class “C” roads. This will demand higher class
roads to support the local road networks. Gradual upgrading of the higher hierarchy road
networks during year ten to twenty will be justified by the traffic generated and level of mobility
demanded to support the emerging economy. The total cost for the required interventions
proposed for all the municipal roads and to upgrade all of them (MTPP Cost) is calculated based
on the rates of ToR and was found to be approximately NRs 4,791,962,400 (Four billion Seven
Hundred Ninety One Million Nine Hundred Sixty Two Thousand and Four Hundred)

6.3 Financial institution and capital investment plan

To determine how much of the proposed work can be carried out in the 5-year MTMP period, it
IS necessary to estimate the budget available in this period. This is done by estimating the
amount of money available from different sources based on the actual amounts of the current or
last financial year, assuming certain growth rates for each funding source.

Firstly, the total budget for the current or last financial year needs to be determined. This
information needs to be obtained from the municipality account and planning section or the
Annual Budget Book published by the municipality, indicating the different sources of funding
and the amount of funding from each source allocated to the road sector. Sources of funding
should be clarified as much as possible to avoid confusion and duplication. In writing up the
budget of the last financial year, the wording of the funding sources below should be used to
facilitate understanding and comparison with other municipalities. Additional funding sources
may be included where relevant.

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 the road project. Most of local governments in Nepal have accounting systems that
are not capable to meet today's requirements, and it is assumed that there are growing differences
between public and private sector accounting policies and practices. The poor standards in public
sector accounting do have multiple consequences, most obvious in the area of auditing and
accountability. It is recommended that the planning section of municipality should incorporate
funding source from different line agencies as well as NGOs, INGOs, people’s contribution fund
for proper management, infrastructure development and maintenance of road within the
municipality.
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6.4 Five year budget expenditure
One of the final outcomes of this study is to provide annual budget expenditure for proposed
intervention (new construction, upgrading, maintenance and rehabilitation).

For the allocation of yearly budget, the total cost required for five years is first calculated and
this amount is distributed to yearly assuming that budget spending capacity of municipality is
expected to grow at the rate of 10% per year. Total budget required for the 5 years (MTMP Cost)
was found to be approximately NRs. 1,125,780,440 (One Billion One hundred Twenty Five
Million Seven Hundred Eighty Thousand Four Hundred and Forty rupees) During this span of
five years, 115.42 km more roads will be blacktopped, 2.57 km additional roads will be graveled
and addition 4.09 km of new road network will be constructed.

The estimate of budget required for the five years is prepared based on the assumption that the
Class A road is to be made two lane, Class B road is to be made intermediate lane and Class C &
D roads are to be made single lane and lane considered are assumed to be metalled. Due to
limitation of budget, the roads are assumed to have simple cross drainage structures within this
period whereas cross drainage structures such as Bridges are not included in this budget and
expected to be completed within this time period by external sources. For approximate costing,
the construction rate of road appurtenances is assumed to be equal to that of gravelling cost and
for short term the minimum width of 4m is assumed if existing road width doesn’t exists.

MTMP mainly deals with Class A, B and C roads, and it may found that Class D roads are not
given any consideration. Interventions on those roads need to be incorporated in annual budget
plan. Intervention that need can’t be completed in predetermined year should be the next priority
in coming year. If a certain road, which was targeted to complete in first year could not be
finished in first year, need to be given first priority in next year expenditure plan. If there is
deficit in annual expenditure, municipality needs to incorporate that particular heading in next
year at any cost. They can look for grant, assistance from province or even central level or they
can incorporate them by shifting budget from less importance item/heading.

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

Maintenance cost has been allocated 30% of fund available for municipal road. Yearly
maintenance plans according to need based assessment of required maintenance has to be
prepared and cost allocation needs to be done through this plan. Rs 10 lakhs required for
advocacy and promotion of higher classes of road for clearance of RoW through land
development and land pooling projects is allocated from budget available for maintenance. These
projects of road corridor development should be conducted by directly involving local people.

In absence of specific fund granted for special project, all other fund available to municipality for
construction of road should come through one window system collected in under single basket
and allocated to the roads based on ranking of roads.
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Total budget I

Construction(70%) ‘ Maintenance (30%)

Class A (40%)

Class B (30%) ‘

Class C and D (30%) ‘

Figure 8: Budget Allocation

Out of total budget of Banganga Municipality for the fiscal year 2079/80, NRs. 184,400,000
(One Hundred Eighty Four Million and Four Hundred Thousand) has been allocated for road
infrastructure development. Taking into consideration that half of the infrastructure budget will

be allotted for road and allied structure, we have prepared a five year budget as presented in chart
below.

Five Year Expenditure
30000000
25000000 I—’ —
|
20000000 i —
&; 15000000 |—l
2
10000000
50000000
0
FY 079/80 FY 080/81 FY 081/82 FY 082/83 FY 083/84
FY 079/80 FY 080/81 FY 081/82 FY 082/83 FY 083/84
H Construction 129080000 141988000 156186800 171805480 188986028
H Mantainance 55320000 60852000 66937200 73630920 80994012
i Total 184400000 202840000 223124000 245436400 269980040

Chart 16: Five Year Budget Expenditure
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6.5 Scoring Criteria and Priorities

A network consists of several links. It is not possible to construct all roads at a time due to
resource and time constraint. Therefore, each link in a network needs to be prioritized and
various interventions need to be taken based on the prioritization. After developing a municipal
level road network, the cost estimate of the road is prepared and benefit of each link in the
network is assessed. There might be various criteria of prioritization, which may differ from
place to place The basic criteria that is used for prioritization includes existing population within
the zone of influence, present road demand, future potential route, accessibility situation, land
use pattern, proximity to the market/service centers, religious and tourism places, existing road
width and surface type. These criteria are given various weight age and weight age average of all
the criteria is summed up to come with a priority of intervention. All type of intervention is
provided with same scoring criteria. The finalized scoring criterion based on rigorous study is set
in front of municipality and MRCC for its approval.

Each road link is allocated the number of points corresponding to the fulfillment of the particular
criteria. The weighted average of score that each intervention receives leads to a
ranking/prioritization of the intervention options. Short description of the indicators used is given
below and detail discussion is given in Annex of the report.

e Demand priority of wards indicates higher the priority order of the road by ward, higher
the weight age the road gains.

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

e Total existing width: the road with more width should get higher priority because it
indicates the necessity of road and the people’s dedication for wide roads.

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

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

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

e Settlement density: higher the settlement density, higher will be the road users and
hence such area should be given more priority.

e Service provided by the road such as Recreational(R), Agricultural (A), Market (M)
and Service centre(S) (RAMS): if a road provides more service than another then this
road should be given higher priority.

e Access to poor and minor: if a road serves for poor and marginalized people then it
should be given higher priority.

6.6 Staging Implementation

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

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

Yearly maintenance plan

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

Stages of development of roads

Visualization of stages of development of roads is very important aspect of long term
municipality transport master plan (perspective plan). Current land use and road side
development may not allow immediate implementation of wider roads. These restrictions should
be addressed in various stages. The stages can be visualized in reference to various variables.

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

Construction of higher hierarchy roads should be done in stages according to the necessity as
guided by the developed lower hierarchy roads and corresponding demand of higher hierarchy
roads they generate. The first stage should connect the pedestrian path and cycle tracks along
with double lane carriageway for all higher hierarchy roads. The development of Class “A” roads
should follow construction of road space to the standard of Class “C” then gradually expanding
to Class “B” and finally to Class “A”. Class “B” roads should also follow the same development
stages. Construction of well-connected pedestrian way, cycle tracks and green belt along the
edges of the ROW restricts any possible encroachment of the road space.
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Section 7: Conclusion and Recommendation

Municipality Transport Master Plan has been prepared for Banganga Municipality. A series
surveys for data collection, series of different level interaction with the locals and various
authorities was conducted. The study has identified all the roads of the municipality, their status
and interventions required. The map of IDPM, MIM, MTPP and other maps has been prepared.
Detail implementation strategy and budged expenditure plans have been prepared. The inventory
shows that majority of roads are narrow and needs maintenance and upgrading. This is in line
with the demand by the wards. The accessibility of roads has addressed most of the settlements
but their mobility is very low. Access to facilities is hindered due to lack of reliable and safe
public transport services within the municipality. Introduction of proper city buses and public
transport is pertinent to fuel the development process at earliest.

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

This study, being first of its type for this municipality, should be revised and integrated with
other plans that will be developed in coming years. Periodic review and update of the plans is
necessary according to the change in land use and traffic that occurs in the future. A mid period
review in the third year and five yearly MTMP should be prepared every five years.
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Glossary

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

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 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
neighborhoods. Lower density developments and community land uses
such as schools and convenience retail are often located on collector
streets.

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

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

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.

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

The MTMP is a strategic planning document designed to identify and
address the municipality’s needs to the year 2025 and beyond. The
MTMP is the documents that identify, classify and prioritize the
municipal roads; identify possible sources of funds and materials for
the construction of the prioritized roads according to their respective
standards and scientific mobilization of the available resource.
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Set of nodes and connecting links that represent transportation
facilities in an area.

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

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

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

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

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

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.

The process of addition or change that makes something better than it
was before
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Annex I: Road Classification Diagrams
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Class A Road

Cross Section of Class A Road
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Aerial View of Class A Road
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General View of Class A Road
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Class B Road
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Cross Section of Class B Road
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Aerial View of Class B Road
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General View of Class B Road
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Class C Road

NSNS A
o a®e®

Y

h‘ A.‘

Cross Section of Class C Road
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Aerial View of Class C Road
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General View of Class C Road
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Class D Road
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Cross Section of Class D Road
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Aerial View of Class D Road

Geo Engineering & Management Services Pvt. Ltd. 100



MTMP Draft Report Banganga Municipality

General View of Class D Road
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Annex II: Maps
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Annex III: Photographs
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