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Abstract. Meranti Etam Tourism is a community-based agrotourism and ecotourism area located in North
Balikpapan, within the Sungai Manggar Protected Forest zone. The area holds significant ecological functions as a
water catchment zone and buffer for the Manggar watershed system, while simultaneously offering potential as a
natural tourism destination. However, its management still faces several challenges, including low implementation of
Occupational Health and Safety standards, limited awareness of environmental protection regulations, and suboptimal
technical planning of tourism infrastructure. This community service program aimed to enhance the capacity of the
local community in managing the tourism area based on occupational safety, environmental legal compliance, and
sustainable civil engineering principles. The program was implemented through three stages, namely pre-
implementation, implementation, and evaluation, employing methods of socialization, training, and technical
assistance. Key interventions included workplace hazard identification, development of simple standard operating
procedures (SOPs), PPE usage simulation, environmental law counselling, installation of prohibition signage, and
technical evaluation of tracking trails, camping areas, and drainage systems. The results demonstrated an increase in
community awareness regarding occupational accident risks, the importance of PPE usage, and a better
understanding of prohibitions against environmental destruction and protected forest regulations. The
multidisciplinary approach integrating legal and civil engineering aspects proved effective in promoting ecotourism
management that is safe, orderly, and sustainable.
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Abstrak. Wisata Meranti Etam merupakan kawasan agrowisata dan ekowisata berbasis masyarakat di Balikpapan
Utara yang termasuk dalam kawasan Hutan Lindung Sungai Manggar. Kawasan ini memiliki fungsi ekologis penting
sebagai daerah resapan air dan penyangga Daerah Aliran Sungai Manggar, sekaligus berpotensi sebagai destinasi
wisata alam. Namun, pengelolaannya masih menghadapi permasalahan berupa rendahnya penerapan standar
keselamatan dan kesehatan kerja, kurangnya kesadaran terhadap regulasi perlindungan lingkungan, serta belum
optimalnya perencanaan teknis infrastruktur wisata. Kegiatan pengabdian masyarakat ini bertujuan meningkatkan
kapasitas masyarakat dalam pengelolaan kawasan wisata yang berbasis keselamatan kerja, kepatuhan hukum
lingkungan, dan prinsip teknik sipil berkelanjutan. Program dilaksanakan melalui tiga tahap, yakni pra-
pelaksanaan, pelaksanaan, dan evaluasi, dengan metode sosialisasi, pelatihan, dan pendampingan teknis. Intervensi
yang dilakukan meliputi identifikasi bahaya kerja, penyusunan SOP sederhana, simulasi penggunaan APD,
penyuluhan hukum lingkungan, pemasangan plang larangan, serta evaluasi teknis jalur tracking, area perkemahan,
dan sistem drainase. Hasil kegiatan menunjukkan peningkatan kesadaran masyarakat terhadap risiko kecelakaan
kerja, pentingnya penggunaan APD, serta pemahaman mengenai larangan perusakan lingkungan dan kawasan
hutan lindung. Pendekatan multidisiplin yang mengintegrasikan aspek hukum dan teknik sipil terbukti efektif
dalam mendorong pengelolaan ekowisata yang aman, tertib, dan berkelanjutan.

Kata Kunci: ekowisata berkelanjutan, keselamatan dan kesehatan kerja, hukum lingkungan
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INTRODUCTION

Meranti Etam Tourism is an agrotourism and natural ecotourism area located in North
Balikpapan and has been managed independently by the community since 2021. Community-
based tourism management has been proven to strengthen local participation in maintaining
environmental sustainability and improving the economic welfare of the surrounding
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community (Beall et al., 2022). This area covers approximately 20 hectares of land, surrounded
by approximately 50 hectares of water, and connected to a wider forest area of approximately
30 hectares. The dominant vegetation in this area includes meranti trees ( Shorea johorensis
Foxw ) and teak ( Gmelina arborea Roxb ). Meranti Etam Tourism not only offers natural green
forest panoramas and educational activities such as forest trekking and camping, but also has a
very important ecological function for the City of Balikpapan (Nugroho et al., 2023; Sitaresmi et
al,, 2023; Alif & Saputra, 2025; Kiswanto et al., 2025). In terms of spatial planning, this area is
included in the Manggar River Protected Forest as stipulated in the Balikpapan City Spatial Plan
2012-2032 (Balikpapan City Government, 2012). It is a strategic area for the city due to its role
in maintaining ecological functions and environmental carrying capacity. Meranti Forest
functions as a water catchment area for the Manggar River Basin and is a source of raw water
for the Balikpapan City Water Company (PDAM) (Sulistyo & Abrar, 2017; Dwicahyo et al., 2024).
Thus, the existence of this area not only has economic value as a tourist destination, but also has
ecological and social values that are vital for the survival of the city's residents. (Fandeli, 2002).

However, in the management process, there are still a number of problems that require
serious attention. From the aspect of environmental protection, practices that have the potential
to damage the ecosystem are still found, such as fishing activities using toxic materials around
the water area (Kolawole & lyiola, 2023). These actions are contrary to the principles of
environmental protection and management as stipulated in Law Number 32 of 2009, which
emphasizes the obligation of every person to maintain the sustainability of environmental
functions and prohibits actions that result in pollution and/or environmental damage. In
addition, as part of a protected forest area, the management of Meranti Tourism is also subject
to the provisions of Law Number 41 of 1999 concerning Forestry, which prohibits any activity
that can damage the primary function of protected forests as a life support system.

In terms of Occupational Safety and Health, area management activities such as simple
facility construction, track maintenance, area cleaning, and camping activities have not fully
implemented occupational safety standards (Booty, 2006). The use of Personal Protective
Equipment (PPE), such as safety helmets, work gloves, and safety shoes, has not become
standard procedure in all work activities (Buhler et al.,, 2025). The use of Personal Protective
Equipment (PPE) has consistently been shown to reduce the risk of injury in fieldwork activities
(ILO, 2022). Yet, the obligation to ensure workplace safety is regulated by Law Number 1 of
1970 concerning Occupational Safety, which requires every workplace manager to protect
workers and others in the work environment. Meanwhile, from a civil engineering perspective,
the development of tourism support infrastructure, such as pedestrian paths, wooden bridges,
piers, and other public facilities, still requires more comprehensive technical planning (Ibrahim,
2025). Some facilities have not fully considered structural strength, soil bearing capacity,
drainage systems, and material resistance to humid and erosion-prone environmental
conditions (Eze et al.,, 2025). Without careful planning, infrastructure development has the
potential to disrupt land stability and degrade the ecological function of protected forest areas
(DeFries et al., 2007).

Based on these conditions, the development of Meranti Etam Tourism requires a
multidisciplinary approach that integrates environmental law, occupational safety, and civil
engineering aspects in an integrated manner (Mahadewi et al.,, 2025). Synergy between law,
occupational safety, and civil engineering students is crucial in realizing ecotourism
management that is not only oriented towards improving the community's economy but also
upholds the principles of sustainability, legal compliance, and the safety and security of all
parties involved (Hariram et al., 2023). With this approach, Meranti Etam Tourism is expected
to develop as a model of sustainable ecotourism that harmonizes ecological, social, and technical
aspects of development.

METHOD

Based on its implementation, the community service activities to be carried out in
Kampung Semarang RT 27 and 32 of the Meranti Forest Area, Karang Joang Village, are divided
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into three general stages: pre-implementation, implementation, and evaluation. These stages
are systematically arranged so that the program can be structured, measurable, and have clear
outcomes in supporting the management of Meranti Etam Tourism based on occupational
safety, environmental law compliance, and sustainable infrastructure planning.
Pre-Implementation

The community service activity begins with the search and identification of potential
partners through field surveys, problem identification, team consolidation, consolidation with
selected partners, and intervention program design (Samino Garcia, 2023). This stage aims to
ensure that the designed solutions truly address real-world challenges, particularly those
related to the implementation of Occupational Safety and Health (OHS), compliance with
environmental regulations, and the need for technical evaluation of tourism infrastructure
(Ashari, 2022).

Field Survey

The search for potential partners began with a field survey conducted at several locations
identified as having significant potential for community-based tourism development. Based on
the survey results, Jalan Giri Rejo, RT 27 and 32, Hutan Meranti, Karang Joang Village, KM 15,
was selected as the community service partner. Observations conducted at the site revealed that
the tourist area holds considerable potential for the development of an ecotourism-based
tourism sector, making it a worthy candidate for more structured and sustainable development
(Cvetkovic et al., 2023).

Nevertheless, the survey also uncovered several issues that require serious attention. In
terms of occupational safety, the implementation of Health, Safety, and Environment (HSE)
standards in tourism facility construction and maintenance activities was found to be
suboptimal, as evidenced by the inconsistent use of Personal Protective Equipment (PPE)
among workers (Al-Bayati et al., 2023). Furthermore, certain practices with the potential to
cause environmental damage were still observed, most notably the use of water resources
through methods that are not environmentally friendly (Makanda et al., 2022). An equally
pressing concern pertains to the condition of supporting tourist infrastructure, including hiking
trails, wooden bridges, and public facilities, which have not yet fully accounted for structural
strength, soil bearing capacity, or adequate drainage systems in their construction (McClelland,
1998). As a preventive measure, signage will be installed in the reservoir area, including
barriers and prohibition signs for visitors, to ensure safety and minimize the risk of accidents
within the zone (Pradipta, 2025). These findings collectively serve as the foundation for
designing community service programs that are both educational and preventive in nature,
intending to foster tourism area management that is safer, more responsible, and
environmentally conscious (Jamal et al.,, 2011).

Team Consolidation

Following the identification of potential partners, a consolidation was conducted
involving a community service team comprising personnel from the fields of law, occupational
health and safety and civil engineering (WHO, 2022). The consolidation results confirmed that
the community service location held significant potential for tourism development but required
support in three key areas: increasing awareness and implementation of occupational health
and safety standards, strengthening legal understanding related to environmental protection
and protected forest area management, and conducting evaluation and technical planning of
safe and sustainable tourism infrastructure (Jamil et al, 2024). Based on these findings, a
community service program was designed encompassing three main activities, namely
environmental law counselling to promote legal literacy and regulatory compliance, basic
occupational health and safety training to instil a culture of workplace safety and proper use of
protective equipment, and technical assistance for the evaluation of existing tourism
infrastructure to ensure it meets sound engineering standards (Chis et al, 2025). These
program components reflect an integrated approach to empowering the local community in
developing their tourism area in a responsible and sustainable manner.

Partner Consolidation
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The results of the problem identification were then consulted and discussed with
community service partners. At this stage, the planned program was socialized, including an
explanation of the importance of implementing OHS standards, complying with environmental
regulations, and the need for technical improvements to tourism infrastructure (McCray et al,,
2010). Through this consolidation, a shared understanding was reached regarding the urgency
of improving occupational safety, preserving protected forests, and developing tourism facilities
that are safe and do not damage the environment (Budowski, 1976).

Program Design and Testing

At this stage, extension and training materials are designed, including the preparation of
simple modules regarding the use of PPE and identification of work risks, prohibition of
environmental destruction and the legal consequences of pollution and the basic principles of
simple, safe and environmentally friendly construction (Voskresenskaya et al., 2018). In
addition, simulations or trials of the implementation of safe work procedures (simple SOPs)
were carried out to ensure that the program could be implemented realistically and easily
understood by the community.

Implementation of Activities

The implementation phase is the implementation of the planning undertaken in the pre-
implementation phase, adapting the results of program evaluations and trials. During this phase,
the team conducts outreach activities, training, and direct technical assistance to partner
communities.

Program Socialization

The socialization activity was carried out in the form of counselling sessions and
interactive discussions with the local community. The materials presented covered three
principal topics: the importance of implementing occupational health and safety standards in
every aspect of tourism management, legal responsibilities in preserving protected forests and
the prohibition of environmentally destructive practices, and the application of principles for
constructing tourism infrastructure that is safe, efficient, and sustainable. In addition to the
structured presentations, the activity also provided space for a sharing session, allowing
community members to openly convey the challenges and experiences they had encountered
throughout their involvement in managing the tourism area. This interactive format was
intended to foster two-way communication, ensuring that the program not only delivered
knowledge but also accommodated the voices and practical insights of the community as active
stakeholders in the development process.

Training and Technical Assistance

At this stage, practical training is carried out on correct use of Personal Protective
Equipment (PPE) in field work activities, identify potential hazards and develop simple safe
work procedures and conducting a simple technical evaluation of the tracking path, road
markings, wooden bridges, and other supporting facilities, including the Reservoir area, by
providing a basic introduction to the strength and stability of light structures, soil bearing
capacity conditions, and drainage functions and systems to prevent flooding, erosion, and
potential construction damage. In addition, physical barriers and prohibition signs were
installed in the Reservoir area as a preventive measure to limit access to risk zones, prevent
accidents, and improve visitor safety in accordance with the safety principles of
environmentally-based tourism areas. This assistance aims to ensure that the community not
only understands theoretically, but is also able to apply the principles of occupational safety and
sustainable development in the practice of managing Meranti Etam Tourism.

RESULTS AND DISCUSSION

Community service activities in Kampung Semarang RT 27 and 32 KM 15 of the Meranti
Forest Tourism area implemented an integrated approach based on occupational safety and
health, strengthening environmental law, and technical assistance for simple sustainable
infrastructure. In the OHS aspect, hazard identification is carried out, including the risk of being
hit by debris or falling tree trunks, slipping on damp paths, injuries due to the use of manual
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work tools, and the risk of being stung by dangerous animals such as insects and small wildlife.
The implementation of hazard identification carried out at an early stage has been proven to
help the community recognize potential risks before working (Li & Liu, 2023). Based on this
identification, safe work SOPs are developed, and the distribution and use of PPE, including
safety helmets, work gloves, safety shoes, and reflective vests, are carried out as mandated by
Law Number 1 of 1970. In addition, the consistent use of PPE is part of an effective occupational
safety management system in reducing the risk of accidents (ILO, 2022). The distribution and
simulation of the use of PPE was carried out directly in the field work area to ensure the
community's understanding of its application.

Figure 1. Handover of PPE at the Meranti Forest Tourism location

In terms of environmental law, education was provided regarding the obligation to
preserve protected forest areas and prohibitions on actions that damage ecosystems, including
the use of toxic materials in water areas and illegal logging. The material referred to Law No. 32
of 2009 and Law No. 41 of 1999. As a real implementation, the team together with the
community designed and installed a sign that contains a prohibition on damaging the
environment and protected forest areas, a prohibition on the use of poison in waters, a warning
of danger of being hit by falling tree trunks or debris, a warning of potential stings from
dangerous animals and an obligation to use PPE while working. The signs are designed using
weather-resistant materials and placed at strategic points such as the entrance to the area,
tracking paths, woodworking areas, and the Master Point area.

Figure 2. The installation of environmental damage prohibition and occupational safety signage, along with
the painting of tracking path markings along the roadside at the Meranti Forest Tourism location.

To implement the casting of the Occupational Safety and Health Law sign, the work was
carried out by a competent civil engineering team supported by relevant technical personnel
(Térner & Pousette, 2009). Activities included preparation, measuring and determining
coordinates, installing formwork, reinforcing steel as needed for the lightweight structure, and
the concrete casting and curing process to ensure the strength and durability of the foundation
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(O’Brien, 1989). The painting of the tracking path markings on the sides of the road also adheres
to technical construction standards and Occupational Safety and Health regulations, including
the use of special road marking paint with high adhesion and good visibility in wet conditions
(Babic et al., 2022). This aims to improve visitor safety, particularly on paths adjacent to the
reservoir edge and downhill areas.

From a civil engineering perspective, the team also conducted simple technical
evaluations of the tracking path, wooden bridge, camping area, and drainage system to
minimise the risk of waterlogging and soil erosion (Harbor, 1999). Technical assistance
emphasised the principles of soil bearing capacity, the stability of lightweight wood- or steel-
based construction, the selection of materials resistant to moisture and termites, and the safe
distance between the construction and potential decaying trees at risk of falling (Shukla & Kaul,
2024). In addition, simple reinforcements were recommended at landslide-prone areas using
low-scale slope stabilization methods and the construction of surface water channels to control
rainwater runoff (Parkash & Kathait, 2014). These measures aim to create a safer, more
organized, and more sustainable ecotourism area from a civil engineering perspective.

Partner Roles and Participation

Partners play an active role in all stages of the activity, from identifying field risks and
developing warning signs to installing them in strategic locations. The community is also
committed to implementing safe work procedures (SOPs) and refraining from activities that
could potentially damage the environment. This participation strengthens the synergy between
the community service team and the community in building a safe, legally compliant, and
sustainable tourism management system.

Implementation of Activities

The program began with an interactive outreach session on the risks of work accidents in
forest areas, including the potential for being struck by falling tree debris and being stung by
dangerous animals (Knecht, et al., 2024). The discussion also highlighted the legal consequences
of environmental damage and occupational safety violations. Following the outreach session,
hands-on PPE use and a simple risk management simulation were conducted in the field. The
activity then continued with the collaborative installation of warning signs. As a form of
program continuity, it was agreed that there would be routine community service every Sunday,
which includes cleaning and painting of the tracking line, inspection of trees at risk of falling,
wood care and checking the condition of warning signs. Monitoring of activities that have the
potential to damage the environment.

Figures 3. Routine community service activities and distribution of PPE in RT 27

The results of the activities demonstrated increased public awareness of work safety risks
in forest areas, particularly the dangers of falling tree trunks, slippery soil conditions during the
rainy season, and stings from dangerous animals. The use of Personal Protective Equipment
(PPE) has been gradually implemented in fieldwork activities, such as clearing tourist trails and
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maintaining campsites. From an environmental law perspective, the installation of prohibition
signs and regulatory-based education strengthens public understanding of the obligation to
preserve the area, including prohibitions on forest destruction, littering, and activities that
damage aquatic ecosystems. This approach fosters collective awareness that ecotourism
management must align with environmental protection principles (Castillo-Salazar et al.,, 2025).

Meanwhile, from a civil engineering perspective, activities such as cleaning and repairing
drainage, repainting faded road markings, and installing warning signs and safety barriers in
vulnerable areas such as reservoir edges and downhill paths have significantly improved visitor
safety and comfort. These simple infrastructure improvements help reduce the risk of accidents,
improve area accessibility, and support more structured ecotourism development. Overall, the
approach that integrates aspects of occupational health and safety, environmental law, and civil
engineering has proven effective in building a safer, more orderly, and more sustainable
ecotourism management system in the Meranti Etam Forest area (Dey & Arunachalam,
2024). The activity began with the identification of potential hazards in the field, including the
risk of being struck by falling tree trunks, injuries due to the use of work tools, slipping on damp
paths, and the potential for being bitten by dangerous animals. Based on these findings, safe
work procedures (simple SOPs) were developed, and the distribution and use of Personal
Protective Equipment (PPE) were carried out. This implementation is in line with the provisions
of Law Number 1 of 1970, which emphasises the obligation to protect the safety of every worker
and person in the work environment. The results of the activity showed an increase in public
awareness in using PPE when carrying out construction activities and maintaining tourist
facilities (Simpeh & Amoah, 2023).

From an environmental law perspective, outreach and interactive discussions provide a
more comprehensive understanding of the obligation to preserve protected forest areas and the
prohibition on environmental damage (Das, 2024). The material presented refers to Law No. 32
of 2009 and Law No. 41 of 1999, which emphasise the community's responsibility to prevent
forest pollution and damage. Concrete implementation is carried out through the installation of
signs prohibiting environmental damage, prohibiting the use of poisons in waters, and warnings
about occupational hazards at strategic points in the area (Tank & Sharma, 2025). The presence
of these signs serves as both an educational medium and a preventative instrument to build a
culture of legal awareness.

CONCLUSION

Community service activities in Kampung Semarang RT 27 and 32 KM 15 of the Meranti
Forest Tourism area demonstrate that a multidisciplinary approach integrating occupational
safety and health, environmental law, and simple civil engineering aspects can have a real
impact on improving the quality of community-based tourism management. The initial
problems identified were low awareness of work risks, minimal understanding of
environmental regulations, and suboptimal attention to technical aspects of infrastructure,
which became the basis for formulating a systematic and applicable program. Simple civil
engineering assistance also strengthens the safety and sustainability of the tourist area.
Evaluations of the tracking path, camping area, and drainage system are conducted to ensure
construction stability, material resistance to moisture, and prevention of erosion and
waterlogging. This approach emphasizes the principle of lightweight construction that adapts to
environmental conditions and does not disrupt the area's ecological function as a water
catchment area.

Furthermore, the community's commitment to regular community service every Sunday
is an indicator of the program's success in fostering active participation. These activities not
only focus on area cleanliness but also include inspections of trees at risk of falling, maintenance
of woodworking facilities, and monitoring of activities that could potentially damage the
environment. Thus, the program's sustainability doesn't stop at the outreach stage but rather
transforms into a collective habit. Overall, this community service activity successfully raised
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occupational safety awareness, strengthened compliance with environmental regulations, and
encouraged the implementation of simple, sustainable civil engineering principles. The synergy
between the community service team and the community is a crucial foundation for building a
safe, orderly, environmentally friendly, and sustainable ecotourism management model. This
program demonstrates that community-based tourism development will be more effective
when grounded in the principles of prudence, legal responsibility, and a shared commitment to
safety and environmental sustainability.
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