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Abstract: Slum Settlement Issues in urban areas are a consequence of population growth that is not matched
by adequate infrastructure provision and spatial planning. Sangatta City, particularly RT 44 and RT 54 in
Teluk Lingga Sub-district, is one such area experiencing environmental degradation due to substandard
housing conditions. This study aims to develop a Masterplan and Detailed Engineering Design (DED) as
the foundation for revitalizing the slum area. The methodology combines normative approaches (regulatory-
based), participatory-facilitative methods (involving the community and local stakeholders), and technical-
academic analyses (based on field data and technical assessment using the 7+1 slum indicators). The
findings reveal various issues in the Teluk Lingga area, including irregular building arrangements, damaged
neighborhood roads, open drainage channels, lack of clean water supply, non-standard wastewater and solid
waste management systems, and the absence of fire protection infrastructure and street lighting. The
planning documents produced include a site plan, technical drawings, work specifications, cost estimates,
and a construction implementation schedule. Technical recommendations for RT 44 and RT 54 include
concrete pavement for roads, installation of public street lighting (PJU), covered drainage systems, provision
of fire hydrants, and additional waste disposal points. These outcomes are expected to serve as a practical
guide for physical development implementation and to contribute to achieving national targets for slum area
alleviation.
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1. Introduction

Rapid population growth in urban areas without the support of adequate infrastructure and spatial
planning has led to the emergence of slum settlements in many cities across Indonesia (Lestari et al., 2024;
UN-Habitat, 2020). Sangatta City, the capital of Kutai Timur Regency, faces similar challenges due to
accelerated urbanization, limited land availability, and economic inequality. One of the areas significantly
affected is Teluk Lingga Sub-district, particularly RT 44 and RT 54, which have experienced degradation
in residential environmental quality. The slum conditions in this area are marked by irregular building
arrangements, limited access to clean water, inadequate neighborhood roads, poor drainage systems, and
waste and wastewater management that do not meet technical standards (Aguilar, 2019; Astari & Nasution,
2024). These conditions not only impact public health and community welfare (Adeniyi & Olayiwola, 2024)
but also reflect the weak role of local governments in providing essential settlement services (Neaemeka &
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Dikwa, 2025; Yang et al., 2025). And response to these issues, the Government of Kutai Timur Regency,
through the Department of Housing and Settlement Areas, has undertaken the preparation of a Masterplan
and Detailed Engineering Design (DED) for the revitalization/rehabilitation of slum settlements (Beall et
al., 2004). The objective of this initiative is to redesign the area to become livable (Sepe, 2022), taking into
account technical, social, economic, and environmental aspects (Satterthwaite, 2021; Yuan et al., 2022).
The preparation of the masterplan and DED serves as a strategic reference in the decision-making process
for physical development (Churiakova et al., 2023), and it supports the implementation of the national slum
alleviation program (Diardi et al., 2025) in accordance with Minister of Public Works and Housing
Regulation No. 14/PRT/M/2018. Through normative, participatory, and technical-academic approaches,
this initiative has produced a comprehensive planning document that includes thematic site plans, technical
drawings, cost estimates, and implementation schedules (Kolari¢ et al., 2022; Loo et al., 2023). The resulting
plan is expected to serve as a solid foundation for the development of safe, livable, and sustainable
settlements in Teluk Lingga, while also improving residents’ quality of life and contributing to the
achievement of local sustainable development goals.

2. Materials and Methods
2.1. Research Approach

This study employs a combination of three main approaches:
1. Normative Approach
Refers to the legal framework and spatial planning regulations in effect, including:
e Law No. 1 of 2011 on Housing and Settlement Areas
e Ministry of Public Works and Housing Regulation (Permen PUPR) No. 14/PRT/M/2018 on the
Prevention and Improvement of Housing and Slum Settlements
2. Participatory-Facilitative Approach
Involves local stakeholders, regional government authorities, and the Teluk Lingga community
through Focus Group Discussions (FGDs), surveys, and participatory mapping.
3. Technical-Academic Approach
Implemented through field observations, primary and secondary surveys, topographic and
geotechnical measurements, and the development of technical designs based on the 7+1 slum
indicators.

2.2. Activity Implementation Stages

Preparation Stage

Preliminary Technical Planning
Plan Development

Detailed Engineering Design (DED)
Procurement/Tendering

o0 o

2.3. Research Location

The scope of the activity covers two neighborhood units (RT), namely: RT 44 and RT 54, located in
Teluk Lingga Sub-district, North Sangatta District, Kutai Timur Regency.

2.4. Analyzed Components
Tabel 1. Analyzed Components

No Slum Component Assessment Indicators

1 Building Structure Irregular layout, overcrowding, non-compliance with
technical standards

2 Neighbourhood Roads Inadequate service, poor quality

3 Drinking Water Supply Lack of safe access, unmet basic needs

4 Drainage Unable to discharge water properly, poor quality,

disconnected from main system
Wastewater Management ~ Non-compliance with technical standards
6  Solid Waste Management ~ Absence of formal systems, poorly maintained facilities

9]
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7 Fire Protection Lack of infrastructure and facilities
8  Additional Utilities Limited street lighting and other public facilities

2.5. Team Structure and Implementation Methodology

Tabel 2. Expert Team Composition

No | Name Position Technical Expertise Experience

1 Aditya Gautama, ST | Team Leader Landscape Architecture 4 years

2 | Deni Aswari, ST Settlement Water Resources | 3 years

Environment Expert | Engineering

3 Suryaman, ST Mechanical Expert Mechanical Engineering 3 years

4 | Indah Rante Sulu, ST | Estimation Expert Building Construction | 3 years
Engineering

5 | Jian Trias Pujianto, ST | GIS/Mapping Expert | Urban and Regional | 3 years
Planning

2.6. Survey and Data Collection

The field activities conducted include:
Topographic survey of the area

Soil testing (cone penetration and boring tests)
Socio-economic survey of the community

2.7. Data Survey and Data Collection Methodology

Tabel 3. Types of Data and Collection Methods

Identification of existing infrastructure and facilities

Type of Data Method

Physical Area Data Topographic measurements, aerial photography

Socio-Economic Data of Residents  Questionnaires, interviews

Existing Infrastructure Data Direct observation, feasibility assessment

Spatial Planning Map Overlay with the Spatial Structure Plan (RTRW)
3. Results

This project contains “Preparation of Masterplan and DED for the Revitalization/ Rehabilitation of

Priority Slum Settlement Area 3 — Teluk Lingga 2”.

Table 4. Work Program Schedule

No.

Activity

Month 1 Month 1-1i

Month 1-lii

Week Week

Week

1 2 3 4 5 6 7 8 9 10

11 12

13

Preparation and Data Collection Stage (Technical Plan Concept)

1 Team Mobilization
2 Technical Plan Preparation Concept and Planner's Description

Explanation of the Consultant’s Scope of Work in Preparing
the Design

Explanation of the Activity Phases to be Carried Out
Description of the Delineation Of The Study Area and
Priority Locations

Schedule for Report Submission and Discussion
Introduction of Expert Personnel From The Service Provider
Team to the Technical Team

Preparation of a Work Plan (Including Time Allocation,
Human Resources, and Equipment Scheduling)

3 Survey, Field Data, and Information Report:
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- Preparation of Base Maps (Scaled Planning Area Maps)
- Coordination With Relevant Stakeholders at the Project Site
- Soil Investigation, Data and Information Collection as
Needed for the Design Process (Cpt and Boring), and
Complete Field Measurements
4 Development of Preliminary Area Design Concepts
Preliminary Technical Planning Stage
| Planning Area Analysis
2 Preliminary Design Drawings
- Development of Detailed Design Concepts Involving Input
and Feedback from Stakeholders
- Preparation of Preliminary Architectural Designs for
Buildings and the Surrounding Environment to be Agreed
Upon By Relevant Parties
- Compilation of Complete Working Drawing Requirements
3 Construction Cost Estimation
4 Preparation of Technical Specification Outline / Rks
Plan Development Stage
Finalization of Area Design
Building Architectural Design and Detailing
Structural Design and Concept Description
Urban Slum Infrastructure Design and Detailing
Basic Utility Infrastructure Design and Concept Description
Draft Bill of Quantities (Rab)
Draft Technical Specifications (Rks)
Detailed Design Stage
1 Complete Building Technical Drawings
2 Work Plan and Specifications (Rks)
3 Bill of Quantities (Boq)
4 Budget Plan (Rab)
Procurement Stage
1 Additional Documents From Project Explanation

NN B W N

The organizational structure for the Preparation of the Masterplan

and DED for the

Revitalization/Rehabilitation of Priority Slum Settlement Area 3 — Teluk Lingga 2 is clearly illustrated in

the following diagram:
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Figure 1. Organizational Structure of the Masterplan and DED Preparation Project

The preparation of the Masterplan and DED for the slum area in RT 44 and RT 54 of Teluk Lingga
Sub-district has resulted in a comprehensive technical planning document. This planning output is focused
on improving the quality of the area, guided by the 7+1 slum indicators as stipulated in national regulations.
Existing Conditions of the Area

Based on field surveys and technical assessments, the existing conditions of the area reveal various
issues that fall under the slum classification, as summarized in the following table:

Table 5. Summary of Slum Conditions in RT 44 and RT 54

Slum Indicator Main Issues

Building Structures Irregular layout, high density, non-compliance with technical standards

Neighborhood Roads Damaged surfaces, disconnected access between areas, insufficient road
width

Drainage Many blocked drains, disconnected from the main drainage system

Drinking Water Supply No permanent clean water supply network available

Wastewater Management Absence of domestic wastewater treatment system

Solid Waste Management No temporary waste collection point (TPS), irregular waste collection
schedule

Fire Protection No hydrants, fire extinguishers (APAR), or emergency vehicle access

Utilities (Indicator +1) Minimal street lighting, lack of public facilities (green open spaces,

social interaction areas)
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Tabel 6. Slum Profile Conditions

Teluk Linnga Area 2
SLUM LTERNATIVE SLUM
AREA (Ha) TERNATI COORDINATES INDEX | LEVEL | PRIORITY
LOCATION RT- SCOPE
NO NAME RW/HAMLET TYPOLOGI SCORE
2022 | 2023 Village/Sub | District LATITUDE LONGITUDE
-District
Teluk North Non-slum
1 | TelukLingga | RT032-RW008 2.16 Lowland Slum | Lingga Sub- 117°31'30.296" E 0°31'26.636" N 131 )
. Sangatta area
district
Teluk North Non-slum
2 | TelukLingga | RT030-RW008 | 4.52 Lowland Slum | Lingga Sub- 117°3126.197"E 0°31'15.756" N 6
- Sangatta area
district
Teluk North Non-slum
3 | TelukLingga | RT036-RW008 6.24 Lowland Slum | Lingga Sub- 0°3120.110" LU 117°31'42.352" BT 10
2o Sangatta area
district
Teluk North Non-slum Priority 3
4 | Teluk Lingga | RT044-RW008 224 | 224 | Lowland Slum | Lingga Sub- 0°31'13.000" LU | 117°31'30.716" BT 17
district Sangatta area
Teluk North Non-slum Priority 3
5 | TelukLingga | RT054-RW008 3.18 Lowland Slum | Lingga Sub- 0°31'13.000" LU | 117°31'30.716" BT 8
district Sangatta area
TOTAL FOR TELUK LINGGA 2 1834 | 224
4. Discussion
1. RT. 44 Area
The results of discussions with the community leader of RT 44 yielded the following findings and
suggestions:

a. Problem: Existing roads are still unpaved (earth surface).
Solution: Upgrade the roads using reinforced concrete pavement.
b. Problem: Absence of street lighting at several points.
Solution: Install public street lighting (PJU) at strategic locations.
c. Problem: Existing drainage is open and uncovered.
Solution: Provide drainage covers to improve safety and security.
a. Problem: No fire protection system is available.
Solution: Install fire hydrant pillars at several points to anticipate fire hazards.
b. Problem: Insufficient number of waste bins.
Solution: Add waste bin points in locations easily accessible to residents.
2. RT. 54 Area
Discussions with the community leader of RT 54 also identified similar issues, namely:
a. Problem: Existing roads are still unpaved (earth surface).
Solution: Upgrade the roads using reinforced concrete pavement.
b. Problem: Several road segments lack street lighting.
Solution: Install public street lighting (PJU) to improve visibility and nighttime safety.
c. Problem: Uncovered drainage poses a hazard to road users.
Solution: Install covers on existing drainage channels.
d. Problem: No fire protection system is available.
Solution: Install fire hydrant pillars to support emergency fire response.
e. Problem: Very limited waste collection points.
Solution: Add more waste bins at several locations throughout the area.
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Master Plan Concept

Figure 2. Master Plan Concept Scheme
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