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Executive Summary

Municipal Transport Master Plan (MTMP) shall be defined as the process of Identification,
classification and prioritization of roads within municipality; construction, upgrading,
maintenance and rehabilitation of prioritized roads on the basis of approved criteria with
calculation of financial budget. The basic approach for the preparation of MTMP is the

bottom up and participatory approach. The wul ti mate goal of most

peopleds ability to reach desired goods,

often involve tradeoffs between different forms of access. The pattern of road network in
municipality area has found concentrated towards Central Business District (CBD) of
Kathmandu valley flowing in terms of ring and link basis. The pattern of traffic at morning
peak and evening peak is just opposite. The Right of Way (RoW) and the carriageway width
of the existing road are about 4 to 6 m only. For the development of city with efficient
transportation system it is inherent to provide appropriate roadway width. Thus the major
constraint for the implementation of MTMP is to provide sufficient right of way to the roads.

Kageshwari-Manahara municipality lies in Kathmandu district of Central Development
Region. It is a newly declared municipality formed by agglomerating 6 existing VDCs into
single Kageshwari-Manahara Municipality. The agglomerated VDCs are Aalapot,
Bhadrabas, Daanchhi, Gagalphedi, Gothatar and Mulpani VDCs. Kageshwari-Manahara
Municipality stretches from Kathmandu Metropolitan City in the South-West to
Sindhupalchowk district in the North. It has Shankharapur municipality in the east and
Chandragiri Municipality in the west. It covers an area of 27.5 sqg. km and population in 2011
was found as 60,237.

The major location potential for the development of tourist point of view are: Kageshwori
Temple, View Tower, International Cricket Stadium, Geeta Temple and Krishna Pranami
Dham and forest area in the north for trekking as well as visiting. Again the major settlement
area includes: Aalapot, Bhadrabas, Daanchhi, Gagalphedi, Gothatar and Mulpani. These
residential and potential development areas are considered as the point of interest for
travelling. Forest area surrounded in Northern side of the city, River corridor area for
vegetation and agro-based industries, Bagmati River area, Manahara River area and
Gagalphedi Foreset area are regarded as conservation and sensitive areas for
environmental protection. There are about 1000 road sections that are collected from
inventory survey. Among them, the transportation facility within the municipality area was
found serving via SRN, DRCN and other roads. SRN passed thought municipal includes
proposed Outer Rind Road, Chabahil-Pipalbot-Sankhu-Lapsiphedi-Bhotechaur, Pepsikola-
Gothatar, Gokarna-Jorpati-Gothatar, Pepsikola-Karkigaun, Karkigaun-Mulpani-Gokarna and
Mulpani-Changunarayan-Phedigaun Feeder Road.

Again the DRCN includes Kageswori Ring Road (27DR032) and Sundarijal-Alapot Road
(27DR034). Along with these roads, four Class A roads, 22 Class B roads are defined under
Municipal level roads. While 42 class C roads and 108 class D roads are defined under ward
level roads. Along with these roads, some other roads are also surveyed during inventory
survey and they are put under tole roadsast hey dondét satisfy to
road category. Most of the roads in municipality area are gravelled followed by metalled
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roads. Few kilometers of road are to be constructed as new roads. About 9% of roads are
earthen. About half of the length of roads are below 4.0 m wide while about 70% roads do
not meet the criteria for road class, i.e. having existing width below 6.0 m. Only 3% are wider
than 10.0 meter and most of these roads fall under SRN. According to national urban
strategy the target of urban road density is 7.5 km per square km land area. Road density as
determined for total area of municipality is found as 10.81 km road per square km area.
Again the density of road per 1000 population is found as 3.61 km. Density is found quite
varying from ward to ward at the ratio of about 5 times, however this shall not replicated the
very worst to very good accessibility situation. Again the density of the road in municipality is
found more than threshold as stated in national strategy. However the major challenge for
the development of road is to make them more operational.

Ward level meeting in every ward or ward cluster is done and the demand of road from ward
level has collected. Development of the scoring criteria and prioritization criteria based on
the provided guidelines has prepared and approved from the municipality and MRCC has
done. KVDA has planned to construct river corridor road along both side of the Manohara
khola, and Bagmati River which lies along approximate North-South direction of the
municipality. The construction of the corridor under construction.

There is a possibility of inter-connection with neighboring municipality as well as neighboring
districts. The proposed outer ring road and existing KTM ring road shall pass nearby the
municipal area. The cost for the construction each road has determined based on the rate
provided in the guideline. The total cost of interventions excluding SRN and DRCN was
found as NRs. 6,293,169,414.9 (6.3 billion) for the length of 212.118 km. The detailed of five
year and abstract of twenty year implementation plan has been developed. The
implementation plan has prepared based on the priority/rank obtained from the prioritization
criteria.
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Chapter-1 Introduction

Municipal Transport Master Plan (MTMP) shall be defined as the process of Identification,
classification and prioritization of roads within municipality; construction, upgrading,
maintenance and rehabilitation of prioritized roads on the basis of approved criteria with
calculation of financial budget. The background for preparation of transport master plan
along with the objectives and the scope of planning has stated in this chapter. The basic
approach for the preparation of MTMP is the bottom up and participatory approach.

1.1 Background

A broader perspective on urban transportation is proposed in National Urban Strategy 2015.
The strategies include the integration of land use and transportation in urban as well as
regional planning and development of related institutional mechanisms and capacity. The
provision of hierarchically balanced urban road infrastructure; promotion of sustainable
urban public transport, and preparation and implementation of comprehensive transport
management standards and plans for urban areas are the boarder perspective that has
focused in the strategy. In prioritized regions the provision of high- speed inter-urban
transport infrastructure is also proposed [1].

Local Self-Governance Act (LSGA) provisions formulation of local development plan
according to needs-based, bottom-up and participatory approach. It has prominently defined
tangible steps for formulation of such development plan. The main objective of this plan is to
make investment for planned development within each of the local bodies' territory.
Ultimately, development endeavors help attaining sustainable livelihood and improved well-
being of people. People's needs for sustainable livelihood and improved well-being are such
that they require better access to information, markets and opportunities; they need better
access to health, education and other goods and services. Hence as a part of MTMP
preparation, accessibility planning has recommended as an effective tool to access the
existing situation of the services and facilities. Strategic road network is important for
national income while local roads are for poverty reduction [2]. The interventions derived
from the accessibility planning has shall represent the real needs and priorities of the local
people [3]. The population and land area are inherent for economic development but the
road density have multiplicative effect while road network connectivity have exponential
effect on local economy [4].

Ministry of Federal Affairs and Local Development stepped up to bring forward proposal to
create new municipalities from those urban and semi-urban settlements by combining
prevalent Village Development Committees. Government of Nepal approved the proposal
leading to creation of 159 new municipalities in various steps. There are altogether total 217
municipalities in Nepal till June, 2016. Kageshwari Manahara municipality is one, which has
established in December, 2014 through agglomeration of 5 existing Village Development
Committees. Since these municipalities are at an early stage of infrastructure development
they require appropriate long term plan so that organized and beautiful cities shall be
developed. MTMP has considered as an objective tool for prioritizing the projects and it will
fulfill partially the lacking part of LSGA.




1.2 Objectives of MTMP

The overall objective of this study is to prepare the Municipal Transport Master Plan
(MTMP/MTPP) for Kageshwari Manahara Municipality. The specific objectives are to:
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Finalize visionary city development plan if Comprehensive Town Development Plan
is not prepared.

Analyze the accessibility situation.

Identify and priorities the interventions based on the accessibility situation.

Prepare Indicative Developmental Potential Map (IDPM).

Prepare the Municipality Inventory Map (MIM) of Road networks.

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

Prepare the Perspective Plan of transport services and facilities.

Synchronize the draft Perspective Plans of adjoining VDCs/Municipalities/districts.
Develop scoring criteria and its approval from Municipality.

Prepare the five years Municipal Transport Master Plan (MTMP).

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

Prepare Municipal Transport Perspective Plan (MTPP).

1.3 Scope and Limitations of MTMP

The scope of the works and services of the consultant for the project are given below.
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Assist in the Formulation of the Municipality Roads Coordination Committee (MRCC).
Secondary Sources of Information and Review of the existing MTMP.

Accessibility data collection and analysis.

Prepare the Indicative Municipality Development Potential Map (IDPM).

Prepare MIM of urban roads, main trails and bridges within the municipality.
Collection of demands for new/upgrading/rehabilitation transport linkages from
wards/settlements.

Developing Scoring Criteria and its Approval from Municipality.

Road classification and nomenclature.

Analyze Fund Availability for Roads.

Preparation of Perspective Plan of interventions of services and facilities.

Preparation of the Municipal Transport Master Plan (MTMP).

Prepare a realistic Physical and Financial Implementation Plan of prioritized roads for
the MTMP period.

3.1 Planning Approach and Methodology

Municipal Transport Master Plan is prepared using participatory bottom-up approach from
the settlement level. Techno-Political interface is 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) is constituted as
an authorized legislative body of municipality.



Table 1, Planning Matrix for the Preparation of MTMP

Analysis Tools or

Objectives Data Type Sources of Data Methods Expected Output
1. Finalize visionary city development plan. Primary & | Local People, Planner and Visualization of Plan VCDP
Secondary | Experts
2. Analyze the accessibility situation. Primary GPS & HH Survey GIS Mapping Accessibility Situation
3. Identify and pI‘IOI‘It.Ie.S- th.e |.ntervent|ons Primary Local People, Planner and PTAL, WLT, WT ACCQSSIbIlIFy Mapping
based on the accessibility situation. Experts and Buffering
4. Prepare Indicative Develop-mental | Primary & | Local People, Planner and .
. Land use and Plannin IDPM
Potential Map (IDPM). Secondary | Experts g
5. Prepare the Municipality Inventory Map | Primary & | Field Inventory Survey & :
IS M n MIM
(MIM) Secondary | Map by GIS Expert GIS Mapping
: llection f man for n .
6. Co ec-t-lo . ° dema ds. © ewl . Ward Level Meetings by , Demands of each
rehabilitation  transport linkages from | Primary Checklists
o Enumerators wards
Municipalities/ Settlements.
7. Prepare the Pe_r§pect|ve Plan of transport | Primary & Engineer and Planner Networll< .AnaIyS|s .and MTPP
services and facilities. Secondary Accessibility Analysis
8. Synchronize Perspective Plans of | Primary & Engineer and Planner Transportation Inter-linkages among
adjoiningVDCs/Municipalities/districts. Secondary g Networking Municipalities
9. Develop §90rnjg criteria and its approval Primary Approved by Municipality & Checklists Prioritization Criteria
from Municipality. MRCC
10. Prepare five years Municipal Transport | Primary & . Perspective Plan and
Master Plan (MTMP). Secondary All Previous Results Financial Plan MTMP
11 Prepare 6.1 physical . "?“.‘d financial Primary & | Municipality Office and all : .
implementation plan of prioritized roads for . Implementation Plan Implementation Plan
Secondary | Previous Results

the MTMP period.




Conceptual Framework

Prioritization of roads collected from demand form is done and interventions are proposed
based on the analysis of projected budget available for road within MTMP period. Based on
it Municipal Transport Perspective Plan (MTPP) has been prepared. Finally, Municipal
Transport Ma st er Pl an ( MTMP) and itbés Physi chad
prepared. The Conceptual framework of the methodology adopted is shown in Figure-1.

Figure 1, Conceptual Framework of MTMP Preparation

a) Formation of MRCC

The main task of MRCC is to provice support to the municipality in formulating, managing
and monitoring municipality road transport infrastructure plicies, rules and regulations. In the
presence of municipality staffs, representatives of political parties and other selective
persons orientation workshop in the Kageshwari Manahara municipality was held. The main
objective of the workshop was to provide the concept, objective and methodology of the
MTMP and the scope of works of the consulting firm. Municipality formed the MRCC
including the designated members.

The MRCC composition as recommended in Terms of Reference has presented below:

Table 2 Municipality Road Coordination Committee (MRCC) Members [3]

Representative organization/ community/ political parties Position held
Infrastructure Development Committee Chair Chairperson MRCC
Executive Officer of municipality Member

Two elected or nominated Municipality Members Member

Municipality
Officer, Local » MRCC
People and
Political Parties > VCDP .
Scouring
IDPM Criteria
Team Leader
or
A A
Planner o 4
Accessibility Road Hierarchy
and » and » MTPP » MTMP
Traffic Situation Nomenclature
Y A A
Engineer
Inventory Ward Financial
and Demands Planin
MIM 9
Y Y A A
GIS Enumerators
Expert



Representative organization/ community/ political parties Position held
One representative from different political parties Member

Chiefs of Line agencies within the municipality (max. 3 nos. from

prevalent offices) Member
Representative from women and ethnic minority groups Member

DTO representative Member

Planning section chief of municipality Member
Technical section chief Member secretary

b) Secondary Sources of Information and Review of the existing DTMP

The secondary information has collected from the various district based line agencies,
project/program, INGOs/NGOs, and other regional and central level organizations as
required. The team has reviewed the available existing DTMP of Kathmandu district.

¢) Accessibility Data Collection and Analysis

Accessibility data shall be collected using a standard questionnaire sheet through household
survey. Accessibility shall be assessed by three ways including, accessibility to roads,
accessibility to public transportation and accessibility to the services. The ward wise
boundaries shall be considered as zones for accessibility as well as trip pattern.

d) Preparation of the Indicative Municipality Development potential Map (IDPM)

The Municipality's Indicative Development Potential has prepared based on visionary city
development plan. The visionary city Development plan has prepared based the
characteristics of the location along with the consultation with the people and MRCC. The
final potential map shall be validated trough the MRCC and Municipality. The base map will
be prepared on a 1:25,000 scale topographical map.

e) Preparation of the Municipality Inventory Map (MIM) Municipality Inventory Map (MIP)
has prepared based on field inventory survey. The field survey has been carried out by
mobilizing enumerators via walkover surveys. The Inventory includes the roadway length,
width, surface type, carriageway width, drainage condition, number of served population,
administrative buildings, educational offices and hospitals/health posts.

f) Collection of Demands for NewAlpgrading/Rehabilitation Transport Linkages from
wards

The formal requests for new construction or rehabilitation of different linkages from has
collected from wards and settlements, on their needs basis using format as recommended
by ToR. The demand has been collected in the order of priority from each ward. The
collected demand shall be screened and harmonized at municipality level through workshop.
Again the socio-economic data of all requested transport linkages were also collected from
wards as well as from inventory by enumerators. The framework that has been using in the
whole process is as per ToR and DoLIDAR approach manual.

g) Developing Scoring Criteria and its Approval from Municipality



The study and planning team has developed weight system for the scoring and prioritization
criteria for screening and prioritized demanded following the recommended guidelines for
interventions. The scoring and prioritization criteria shall be approved by the municipality. All
the demanded linkages shall be processed and undergo through the screening and
prioritization process.

h) Road classification and nomenclature
The planning team has prepared road classification criteria, and the nomenclature has
developed as the Terms of Reference.

i) Preparation of Perspective Plan of Interventions of Services and Facilities

The study and planning team shall prepare perspective plan of interventions of services and
facilities, which re indentified from the accessibility analysis and municipality level
workshops. All the identified interventions shall be screened and rated on the basis of
approved criteria. The team shall discuss with the municipality technical team and the MRCC
relating to interventions of services and facilities for the improvement of the access situation
and shall forward to Municipaliil Council meetines with recommendation. Accordingly, the
final perspective plan of municipality roads will be developed. The perspective plan shall be
shown in GIS maps also.

j) Analyze Fund Availability for Roads

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

k) Preparation of the Municipal Transport Master Plan (MTMP)

Considering the Perspective Plan, the team shall prioritize the Perspective Plan
subsequently, the team shall prepare the five year MTMP of the municipality by selecting
transport interventions (maintenance, upgrading and new construction of main trails, trial
bridges and roads) from among top priority in the Perspective Plan starting from first and that
could be implemented in the next five year period. This shall be based on cost estimates of
maintenance, upgrading, rehabitation and new construction of main trails, bridges and roads
and available financial resources.

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

The study team shall collect information on existing resources spent on transport
infrastructure and possible available resources, and make a projection for the next five years
period. From the total projected resources, the team shall discuss with the municipality to
find out the appropriate proportion to be spent on on-going roads and new interventions
(construction/ rehabilitation/ maintenance etc) proposed. This step involves matching the
estimated resources that are expected to be available to the municipality over the plan
period, with the interventions for on-going roads and proposed ones. The total numbers of

6



road and interventions proposed for the MTMP period shall match with the projected
available resources and should avoid proposing a long list for the MTMP period.

1.5 Study Area

Kageshwari-Manahara municipality lies in Kathmandu district of Central Development
Region. It is a newly declared municipality formed by agglomerating 6 existing VDCs into
single Kageshwari-Manahara Municipality. The agglomerated VDCs are Aalapot,
Bhadrabas, Daanchhi, Gagalphedi, Gothatar and Mulpani VDCs. Kageshwari-Manahara
Municipality stretches from Kathmandu Metropolitan City in the South-West to
Sindhupalchowk district in the North. It has Shankharapur municipality in the east and
Chandragiri Municipality in the west. It covers an area of 27.5 sq. km. The location/index
map of the municipality has presented in Figure 2.



Kageshwari Manahara Municipality

Nepal

Area : 27.5 Sq.Km. (Dept. of Survey)
Population: 60237 (CBS 2011)
Density : 2190 Person/Sqg.km.
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Figure 2, Index Map of Municipality



Chapter-2 Review of Existing Infrastructure Situation

Before going through Municipal Transport planning it is fundamental to know about the
present condition transport infrastructure. This chapter includes the existing road and
roadside infrastructure along with their current condition. The physical infrastructure which
has indirect effect to the transportation system such as urbanization, apartment system has
also been assessed.

2.1 Assessment of Existing Infrastructure Situation

Kageshwari-Manahara municipality has directly linked with Kathmandu Metropolitan via a
wide road which lies under SRN. The city has a river corridor, Bagmati corridor and
Mahadev ikhola corridor. Again it has connected with six feeder roads. Again the proposed
outer ring road shall pass through it. Most of the roads at city area are metallic with
bituminous surfaced while the river corridors and the roads at hilly portion with small
settlement are under planning and construction stage. Again the city is important based on
religious point of view, as Kageshwari temple lies at the Northen part of the municipality.

Strategic Road Network (SRN)

There is no National Highway which passes through the municipality area, while it has four
Feeder Roads that has passed through it till 2016 [5]. However, during transportation
planning the existing strategic road in neighbor municipality and district shall play as an
instrumental role for providing service to the municipality. So, for overall travel pattern and
the traffic movement, the ring road has also considered as a link of road. Again, the planned
outer ring road shall facilitate the municipality area.

Table 3, Existing SRN within the Municipality Area [5]

S.N. | Name of Road Class Ref No | Length (km)
1. Outer Rind Road National Highway H21 Planned
Chababhil-Pipalbot-Sankhu-

2. Lapsiphedi-Bhotechaur Feeder Road F026 25.43

3. | Pepsikola-Gothatar Feeder Road F087 3.5

4. Gokarna-Jorpati-Gothatar Feeder Road F088 3.6

S. Pepsikola-Karkigaun Feeder Road FO089 6.4

6. | Karkigaun-Mulpani-Gokarna Feeder Road F092 4.1

7. | Mulpani-Changunarayan-Phedigaun | F€€der Road F095 (1.5P)

The map in Figure 3 shows the pattern of strategic road network in Kathmandu district. The
map identifies that the pattern of road network is concentrated at Central Business District
(CBD) of Kathmandu valley explaining in terms of ring and link basis. The construction of
outer ring road shall also intensify its network pattern as radial and circular. The
disadvantage of this pattern is the concentration of traffic at CBD and congestion will be
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observed as a problem. However, the pattern of traffic at morning peak and evening peak is
just opposite, so it shall be easy for traffic analysis.
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Figure 3, Strategic Road Network of Kathmandu District [5]
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Typical cross sections of SRN Roads

National Highways and feeder roads in Municipality area are major arterial and sub-arterial links
which serve for through traffic. DoR is responsible for RoW demarcation, planning, design and
maintenance of these highways. Typical cross sections are shown in Figure 4, Figure 5 and
Figure 6. These cross-sections are prepared based on the recommendations of NRS-2070 [6]

and NRRS-2012 [7].

Type Al

+ 6TL+2PLCT

2 Footpaths + 3 Medians

RoW =50 m

Pavement width = 21 m center & 13
m sides

Median

PLICT T

10.5 3.0

10.5

50m

Right of Way

Figure 4 Typical Cross Section of Arterial (National Highway)

Type A2
- 4TL+2PL/ICT
2 Footpaths + 1 Medians+ 1 PL/CT
RoW =30m
Pavement width =21 m

Median
PL/ICT TL TL TL TL
3.0 JA 3.0 ‘L 75 30 ol 7.5
< g > g g
- 30m -
Right of Way
Figure 5 Typical cross section of Sub-arterial (Feeder Roads)
Type A3

- 4TL+2CT+1PL
- 2 Footpaths

RoW =30 m

Pavement width = 18 m

F CT

L TL TL TL PL
3.0 3.0 3.0 3.0
- PEELEG 5 > 75 > > e
30m
Right of Way

Figure 6 Typical cross-section of Sub-Arterial (Feeder Roads)
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District Road Core Network (DRCN)

These are the roads connecting old VDCs centres of the district with SRN. The planning of
these roads was carried out by the district itself. According to the final report of DTMP of the
district, which was done by Sitara consultancy, the district roads are listed in Table 4 [8].

Table 4, Existing DCRN in Kageshwari Manahara Municipality
S.N. Name of Road Class | Road Code | Length (km)
1. Kageswori Ring Road DRCN 27DR032 8.9
2. Sundarijal-Alapot Road DRCN 27DR034 15

Based on NRRS-2012, [7] the minimum RoW of DRCN is 20 m, i.e. 10.0 m on either side.
These roads served as feeder for SRN however as a collector from municipality roads.

Typical cross sections of DRCNRoads

Typel
2TL+2PL/ICT
2 Footpaths + 1 Medians
RoW = 22 m Median
Pavement width = 13 m
F F
PL/CT TL TL PL/CT
3.0 35 3.0 3.0

A
A

-
o

A

Right of Way
Figure 7, Typical Cross-section for DCRN Roads (with RoW 22m)

Typell
2TL+2PL/ICT

2 Footpaths
RoW = 20 m
Pavement width = 14 m

S
Loy
k]
Gt
U]
Qi
k]
gt
]
g
k]
K]

PL/CT TL TL PL/CT
3.0 3.0 8.0 3.0 3.0
. 20m _
| Right of Way

Figure 8, Typical Cross-section for DCRN Roads (with RoW 20 m)

2.3 Review of Municipality Strategy and o ther Reports

The minimum road density on existing municipality has planned to make at least 7.5 km/sg.km
area. [1]. Again the clause number-40 has described the overall strategy of municipal roads. It
has focused on:
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Integration of land use and transportation

Provision of hierarchical and balanced urban road infrastructure development
Sustainable urban public transportation system

Standards for urban road management

Intercity high speed transportation system

= =4 =4 4 A

(Source: Nepal Urban Development Strategy, 2015 [1])

2.5 Visionary City Development Plan

The definition of visionary is someone or something that thinks about the future or
advancements in a creative and imaginative way. A person who is ahead of his time and who
has a powerful plan for change in the future is an example of a visionary.

Kageshwari Manahara municipality, is a city with prosperous for tourism sector. The visionary
plan includes its future development pattern, the possible income sources of municipality and
the future land use pattern. The municipality area is found quite developed as compared to
other municipality while still there is a lot of work that should be incorporated for sustainable
development. The identified sources of income along with the taxes of market are the tourist
service. It is going to be late for planning the land-use pattern however still there are various
ways for proper land use plane development and implementation. Detail of land use plan is
however the out of scope of the study, it is the pioneer driver for the trip pattern and the
transportation system must address the future trip pattern.

The visionary plan of the city is mixed type as the different kind of land use and the
development potentials. The visionary city plan has identified the major development potential in
following sector.

1. Planned Settlement for development of settlement area
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