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ABSTRACT 
	The management of toxic and hazardous waste (B3) is a crucial aspect of environmental management. Solid medical B3 waste is the residue from activities or businesses containing hazardous or toxic materials that can pollute or damage the environment, either directly or indirectly. The research aims to evaluate the technical operations of solid medical hazardous waste management at Sultan Suriansyah Hospital and Suaka Insan Hospital, Banjarmasin. The research was conducted at Sultan Suriansyah Hospital and Suaka Insan Hospital in Banjarmasin City. Respondents were selected using purposive sampling, consisting of 15 medical personnel and 4 environmental health officers from Suriansyah Hospital, and 14 medical personnel and 3 environmental health officers from Suaka Insan Hospital. Data were analyzed using a Likert scale to assess the operational techniques of solid medical B3 waste management, including reduction and sorting, containerization, packaging, labeling, storage, and transportation, based on questionnaire responses. The technical and operational evaluation of solid medical hazardous waste management at Sultan Suriansyah Hospital and Suaka Insan Hospital Banjarmasin, namely at Sultan Suriansyah Hospital, showed that the implementation of management was still in the less appropriate category, with a total score of 65.26%, while the technical and operational evaluation of solid medical hazardous waste management at Suaka Insan Hospital, showed that the implementation of management was still in the appropriate category, with a total score of 73.33%.
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1. INTRODUCTION 
The management of toxic and hazardous waste (B3) is a crucial aspect of environmental management. Solid medical B3 waste is the residue from activities or businesses containing hazardous or toxic materials that can pollute or damage the environment, either directly or indirectly. Furthermore, solid medical B3 waste also has the potential to harm human health and threaten the survival of other living organisms (Setiadi & Rosnawati, 2024).
Hospitals are one of the largest producers of solid medical B3 waste. Throughout their operations, hospitals produce solid, liquid, and gaseous waste. Solid waste is one of the types of waste that can impact environmental quality. The majority of solid waste in hospitals is solid medical B3 waste. Hazardous waste from hospital operations arises from all hospital and laboratory operations, including waste from patient healing processes, wound cleansing additives, blood dialysis, cancer treatment processes, surgical procedures, pharmaceutical preparations, and combustion residues (Maharani et al., 2023).
Banjarmasin City boasts the largest government-owned healthcare facility, Sultan Suriansyah Hospital, and the privately owned Suaka Insan Hospital. Initial observations from research conducted at the two hospitals, which served as data sources, revealed that neither hospital had comprehensive data on the generation of solid medical hazardous waste. Information on solid medical hazardous waste transportation routes in Banjarmasin City remains unclear, as transportation of solid medical hazardous waste must be carried out by waste transporters with official permits for solid medical hazardous waste transportation and comply with transportation vehicle regulations, transportation recommendations, and the use of the Festronik system. The Festronik system is an electronic monitoring system to ensure that the transportation of solid medical hazardous waste is carried out in accordance with government regulations to prevent environmental pollution. However, this system is not yet accessible to local governments.
Transportation of solid medical hazardous waste also carries risks that can arise from the transportation vehicles used and the characteristics of the medical waste, which is considered solid medical hazardous waste. This can potentially lead to accidents due to the dangers of the quantity and characteristics of solid medical hazardous waste, as well as the conditions for implementing the requirements for solid medical hazardous waste management. If not managed properly, it can cause work accidents and even emergency conditions. The research aims to evaluate the technical operations of solid medical hazardous waste management at Sultan Suriansyah Hospital and Suaka Insan Hospital, Banjarmasin.

2. materialS and methods 
The research was conducted at Sultan Suriansyah Hospital and Suaka Insan Hospital, Banjarmasin City. Respondents in this study were determined using a purposive sampling technique, consisting of 15 medical personnel and 4 environmental health unit officers from Suriansyah Hospital, as well as 14 medical personnel and 3 environmental health unit officers from Suaka Insan Hospital.
The data analysis technique to answer the objective is to analyze the operational techniques of solid medical B3 waste management at Sultan Suriansyah Hospital and Suaka Insan Hospital Banjarmasin which includes LB3 reduction and sorting, LB3 containerization, packaging, LB3 symbols and labels, LB3 storage and LB3 delivery using Likert scale data analysis by filling out a questionnaire or survey containing a list of questions to respondents.

3. results and discussion

1. Sultan Suriansyah Hospital
Results of the technical operational evaluation of solid medical waste management at Sultan Suriansyah Hospital. The assessment covered several key parameters, namely the reduction and sorting of solid medical waste, storage facilities and methods, storage time, transportation cooperation (MoU/contract), monitoring and reporting, and the readiness of emergency response documents. The evaluation also covered the technical aspects of handover, assessing the suitability of the waste manifest, storage methods during transport, and transportation equipment for solid medical waste. Parameters were measured based on compliance criteria stipulated in regulations and then compared with existing conditions at each hospital using a Likert scale assessment system. The results provide an overview of the extent to which both hospitals have implemented technical and administrative management of solid medical waste in accordance with applicable standards and serve as a basis for identifying aspects that need improvement to ensure occupational safety and environmental protection. The results of the study, with 15 medical personnel and 4 environmental health unit officers as respondents, are presented as follows:

Table 1. Solid Medical Waste Management at Sultan Suriansyah Hospital
	No
	Technical Evaluation of Operational Management
	1
(Not Suitable)
	2
(Less Suitable)
	3
(Suitable)

	1
	Reduction & Segregation of Hazardous and Toxic Materials:
a. Avoid the use of materials containing Hazardous and Toxic Materials if other options are available.
b. Implement good management of any materials that have the potential to cause health problems and/or environmental pollution.
c. Separate Hazardous and Toxic Materials based on their type, group, or characteristics.
	26,32%
	57,89%
	15,79%

	2
	LB3 Containers:
a. Contain solid medical hazardous waste according to the solid medical hazardous waste group.
· Containers for solid medical hazardous waste must not leak easily.
· Containers for solid medical hazardous waste must have lids.
· Containers for solid medical hazardous waste must be lined with plastic of the appropriate color.
	26,32%
	42,11%
	31,58%

	3
	LB3 Packaging, Symbols, and Labels:
· Solid medical hazardous waste is packaged using solid medical hazardous waste packaging according to the solid medical hazardous waste group, with each packaging color corresponding to the waste's characteristics.
· Symbols and labels for solid medical hazardous waste are provided on each waste package according to the characteristics of the solid medical hazardous waste.
· Solid medical hazardous waste packaging is strong, rust-resistant, waterproof, and sealed.
· Sharps waste packaging is in the form of a safety box or other packaging that is not susceptible to sharp objects and is safe for waste sorting personnel.
· Packaging is made of single-use plastic, and the color of the plastic corresponds to the type of waste contained within.
	21,05%
	63,16%
	15,79%

	4
	Storage
a. Storage Facilities for the LB3 Waste Disposal Site:
· The solid medical hazardous waste disposal site is located in a flood-free area and is not adjacent to service activities or residential areas around the hospital.
· The building is enclosed, equipped with doors, adequate ventilation, an exhaust fan, and a drainage system leading to the SPALD.
· The floor is impermeable, made of concrete or cement with a good drainage system, and is easy to clean and disinfect. • A water source or water tap is available for cleaning.
· Can be locked to prevent unauthorized access.
· Easily accessible by vehicles collecting or transporting waste.
· Protected from sunlight, rain, strong winds, flooding, and other factors that could potentially cause accidents or work-related disasters. It is inaccessible to animals, insects, and birds.
· Waste disposal sites are provided with symbols and labels, signs prohibiting unauthorized entry, and coordinate points.
· Located far from food storage or preparation areas.
· Cleaning equipment, protective clothing, and waste containers or bags must be located as close as possible to the storage facility.
· The walls, floors, and ceilings of the storage facility are kept clean, including daily floor cleaning.
	15,79%
	73,68%
	10,53%

	
	b. Storage Period for Hazardous Waste (LB3):
· Hazardous waste with infectious characteristics, sharp objects, and pathological objects must be stored in the storage area for a maximum of 2 (two) days, at a temperature greater than 0°C (zero degrees Celsius), and 90 days at a temperature equal to or less than 0°C (zero degrees Celsius).
· Hazardous waste with chemical, radioactive, pharmaceutical, cytotoxic, gas cylinder, or pressurized container characteristics must be stored in the storage area for 90 (ninety) days, for Hazardous Waste produced at 50 kg (fifty kilograms) per day or more, or 180 (one hundred and eighty) days, for Hazardous Waste produced at less than 50 kg (fifty kilograms).
	21,05%
	57,89%
	21,05%

	
	c. LB3 Waste Management Site Monitoring:
· LB3 Quantity and Type: Monitor the quantity and type of LB3 produced, stored, transported, and processed regularly.
· Storage Condition Monitoring: including temperature, humidity, container integrity, and security of the temporary LB3 storage location.
· Environmental Impact Monitoring: potential air, water, and soil pollution due to the ineffectiveness of LB3 management.
· • Third-Party Performance Monitoring: If using external LB3 transporters or processors, the facility must monitor their compliance and performance with permits and technical procedures.
	15,79%
	63,16%
	21,05%

	
	d. LB3 Balance Sheet:
· Contains a description of the sources, types, and characteristics of stored solid medical hazardous waste.
· Contains the quantity or volume of solid medical hazardous waste collected each month.
· Contains the quantity or volume of solid medical hazardous waste submitted to solid medical hazardous waste collectors, solid medical hazardous waste users, solid medical hazardous waste processors, and/or solid medical hazardous waste stockpilers each month.
	21,05%
	52,63%
	26,32%

	
	e. Recording and Reporting of Solid Medical Hazardous Waste (LB3):
· Recording the type and quantity of LB3
· Source and location of LB3 generation
· Identity of the managing party (including the name and permit of the third party transporting or processing the LB3), if any.
· Reporting frequency: Reports are submitted periodically, at least every 6 months, to the local environmental agency.
· The report format must comply with the format established by the Ministry of Environment and Forestry or the local Environmental Agency, including quantitative and descriptive data.
· Purpose of reporting: To monitor the effectiveness of LB3 management, prevent pollution, and serve as a basis for evaluation and guidance by the government.
· Supporting documents: Reports must include proof of recording, photographs of activities, and a copy of the permit of the LB3 transporter/manager.
	10,53%
	78,95%
	10,53%

	
	f. LB3 Emergency Program Documents:
· Have an Emergency Response System for managing solid medical hazardous waste (including Emergency Response SOPs)
· Availability of fire extinguishers and other appropriate emergency response equipment (fire extinguishers, eyewash, and first aid kits)
· • Availability of fences, emergency exits, and evacuation routes (in accordance with the storage and emergency response SOPs)
	21,05%
	68,42%
	10,53%

	5
	LB3 Handover
MoU/Contract (Licensed Transporter)
a. LB3 Manifest:
· A manifest code is provided to each healthcare facility.
b. LB3 storage method during transport:
· Packaging must have a secure closure to prevent spills.
· Packaging must be free from damage, leaks, or rust.
· Packaging must have symbols and labels that reflect the characteristics of the LB3.
c. LB3 Transportation:
· Transportation must be carried out using motorized vehicles with four or more wheels, or three wheels that have obtained a permit for solid medical hazardous waste management for LB3 transportation activities.
· Use the LB3 symbol.
· Equipped with an LB3 manifest
	15,79%
	73,68%
	10,53%

	Total
	65,26 % (Less Suitable)



A study conducted with 15 medical personnel and four UKL officers conducted a technical evaluation of the operational management of solid medical hazardous waste at Sultan Suriansyah Hospital, indicating that the management implementation remains in the Less Suitable category, with a total score of 65.26%. The study found that most parameters did not fully meet the technical and administrative standards stipulated in regulations, particularly in terms of waste sorting, containerization, storage, monitoring, and transfer. The evaluation of solid medical hazardous waste management poses a high risk to the health of hospital personnel, patients, the public, and the environment if not managed properly.
Regarding the reduction and sorting of solid medical hazardous waste, the majority of respondents stated that implementation is still suboptimal. 57.89% rated this practice as Less Suitable, while 15.79% rated it as Suitable. However, the Unsuitable score indicates that efforts to minimize the use of hazardous materials and separate waste based on its characteristics have not been implemented consistently. Sorting is the initial stage that determines the effectiveness of subsequent waste management, including containerization, storage, and transportation.
The containerization of solid medical hazardous waste (B3) showed slightly better conditions than sorting, but was still dominated by the Less Suitable category (42.11%). 31.58% of respondents assessed that the container met Suitable standards, such as leak-proof containers, lids, and coated with standard-colored Suitable plastic. The high percentage of Not Suitable (26.32%) indicates that some service units are inconsistently using Suitable containers for waste types. This situation poses potential risks of spills, cross-contamination, and exposure for staff.
Packaging parameters, symbols, and labels received the highest rating in the Less Suitable category, at 63.16%. This indicates that most waste packaging does not meet standards such as the use of strong, rust-resistant, waterproof packaging, and proper labeling. The use of safety boxes for sharps waste is also not uniform across all service units. Unsuitable conditions at this stage can complicate the waste identification process, increase the risk of staff injury, and complicate waste auditing and reporting.
Regarding the storage facilities at the hazardous waste disposal site, the evaluation results also showed a high level of unsuitability, with 73.68% of respondents assessing the facility conditions as Less Suitable. Requirements such as complete ventilation, exhaust fans, a tight drainage system, water sources for cleaning, and site security have not been fully met. An ideal waste disposal site should be in an area safe from flooding, easily accessible, and protected from external factors that can cause work accidents. Waste disposal sites that do not meet these requirements can pose a risk of pollution and danger to waste management officers.
The storage time for solid medical hazardous waste also received a Less Suitable rating, with 57.89%. 21.05% of respondents considered its implementation to be Suitable. However, many service units still do not implement the regulatory Suitable storage time limit, particularly for infectious waste, which can only be stored for two days at temperatures above 0°C. Inaccurate storage times increase the risk of waste odor, increase the number of pathogenic microorganisms, and potentially pollute the environment.
Monitoring of the Hazardous Waste Disposal Site (TPS) is also an aspect requiring attention, with 63.16% of respondents rating its implementation as Less Suitable. Regular monitoring of waste volume, storage conditions, potential pollution, and third-party performance has not been carried out optimally. Monitoring is crucial for early detection of potential problems and ensuring that the entire waste management process follows Suitable procedures.
The Hazardous Waste Balance aspect showed more varied results, with 26.32% of respondents stating it was Suitable, but more than half (52.63%) considered it Less Suitable. Recording the amount of waste generated, collected, and handed over to third parties is a crucial administrative process to ensure transparency and accountability in management. Inadequacy in this aspect can lead to inaccurate data and complicate reporting to relevant agencies.
The recording and reporting of hazardous and toxic waste was one of the parameters with the highest level of unsuitability, at 78.95%. This indicates that hospitals have not consistently recorded the type and quantity of waste, the identity of the waste handler, and the preparation of periodic reports in accordance with the Ministry of Environment and Forestry's regulations. These reports are crucial for assessing the effectiveness of waste management and serve as the basis for guidance from environmental agencies. Low compliance in this aspect can also impact legal compliance and potential administrative sanctions.
Regarding the handover of hazardous and toxic waste to third parties, including aspects such as the MoU, manifest, storage during transportation, and the suitability of the vehicle, the majority of respondents (73.68%) rated it Less Suitable. This indicates that hospitals need to improve coordination with licensed waste transporters and ensure all technical and administrative requirements are met. Unsuitability at this stage can impact safety during transportation and the integrity of data in the waste manifest. Overall, the evaluation results demonstrate the need for comprehensive improvements in both technical and administrative aspects to ensure that the management of solid medical hazardous waste at Sultan Suriansyah Hospital meets regulations and is safe for both the environment and staff.

2. Suaka Insan Hospital
The results of the technical and operational evaluation of solid medical waste management for Hazardous and Toxic Materials (B3) at Suaka Insan Hospital. The results of the study, involving 14 medical personnel and 3 environmental health unit officers, are presented as follows:

Table 2. Management of Solid Medical Waste at Suaka Insan Hospital
	No
	Technical Evaluation of Operational Management
	1
(Not Suitable)
	2
(Less Suitable)
	3
(Suitable)

	1
	Reduction & Segregation of Hazardous and Toxic Materials:
d. Avoid the use of materials containing Hazardous and Toxic Materials if other options are available.
e. Implement good management of any materials that have the potential to cause health problems and/or environmental pollution.
f. Separate Hazardous and Toxic Materials based on their type, group, or characteristics.
	17,65%
	52,94%
	29,41%

	2
	LB3 Containers:
a. Contain solid medical hazardous waste according to the solid medical hazardous waste group.
· Containers for solid medical hazardous waste must not leak easily.
· Containers for solid medical hazardous waste must have lids.
· Containers for solid medical hazardous waste must be lined with plastic of the appropriate color.
	17,65%
	52,94%
	29,41%

	3
	LB3 Packaging, Symbols, and Labels:
· Solid medical hazardous waste is packaged using solid medical hazardous waste packaging according to the solid medical hazardous waste group, with each packaging color corresponding to the waste's characteristics.
· Symbols and labels for solid medical hazardous waste are provided on each waste package according to the characteristics of the solid medical hazardous waste.
· Solid medical hazardous waste packaging is strong, rust-resistant, waterproof, and sealed.
· Sharps waste packaging is in the form of a safety box or other packaging that is not susceptible to sharp objects and is safe for waste sorting personnel.
· Packaging is made of single-use plastic, and the color of the plastic corresponds to the type of waste contained within.
	5,88%
	64,71%
	29,41%

	4
	Storage
b. Storage Facilities for the LB3 Waste Disposal Site:
· The solid medical hazardous waste disposal site is located in a flood-free area and is not adjacent to service activities or residential areas around the hospital.
· The building is enclosed, equipped with doors, adequate ventilation, an exhaust fan, and a drainage system leading to the SPALD.
· The floor is impermeable, made of concrete or cement with a good drainage system, and is easy to clean and disinfect. • A water source or water tap is available for cleaning.
· Can be locked to prevent unauthorized access.
· Easily accessible by vehicles collecting or transporting waste.
· Protected from sunlight, rain, strong winds, flooding, and other factors that could potentially cause accidents or work-related disasters. It is inaccessible to animals, insects, and birds.
· Waste disposal sites are provided with symbols and labels, signs prohibiting unauthorized entry, and coordinate points.
· Located far from food storage or preparation areas.
· Cleaning equipment, protective clothing, and waste containers or bags must be located as close as possible to the storage facility.
· The walls, floors, and ceilings of the storage facility are kept clean, including daily floor cleaning.
	11,76%
	58,82%
	29,41%

	
	b. Storage Period for Hazardous Waste (LB3):
· Hazardous waste with infectious characteristics, sharp objects, and pathological objects must be stored in the storage area for a maximum of 2 (two) days, at a temperature greater than 0°C (zero degrees Celsius), and 90 days at a temperature equal to or less than 0°C (zero degrees Celsius).
· Hazardous waste with chemical, radioactive, pharmaceutical, cytotoxic, gas cylinder, or pressurized container characteristics must be stored in the storage area for 90 (ninety) days, for Hazardous Waste produced at 50 kg (fifty kilograms) per day or more, or 180 (one hundred and eighty) days, for Hazardous Waste produced at less than 50 kg (fifty kilograms).
	5,88%
	52,94%
	41,18%

	
	c. LB3 Waste Management Site Monitoring:
· LB3 Quantity and Type: Monitor the quantity and type of LB3 produced, stored, transported, and processed regularly.
· Storage Condition Monitoring: including temperature, humidity, container integrity, and security of the temporary LB3 storage location.
· Environmental Impact Monitoring: potential air, water, and soil pollution due to the ineffectiveness of LB3 management.
· • Third-Party Performance Monitoring: If using external LB3 transporters or processors, the facility must monitor their compliance and performance with permits and technical procedures.
	5,88%
	47,06%
	47,06%

	
	d. LB3 Balance Sheet:
· Contains a description of the sources, types, and characteristics of stored solid medical hazardous waste.
· Contains the quantity or volume of solid medical hazardous waste collected each month.
· Contains the quantity or volume of solid medical hazardous waste submitted to solid medical hazardous waste collectors, solid medical hazardous waste users, solid medical hazardous waste processors, and/or solid medical hazardous waste stockpilers each month.
	11,76
	47,06
	41,18

	
	e. Recording and Reporting of Solid Medical Hazardous Waste (LB3):
· Recording the type and quantity of LB3
· Source and location of LB3 generation
· Identity of the managing party (including the name and permit of the third party transporting or processing the LB3), if any.
· Reporting frequency: Reports are submitted periodically, at least every 6 months, to the local environmental agency.
· The report format must comply with the format established by the Ministry of Environment and Forestry or the local Environmental Agency, including quantitative and descriptive data.
· Purpose of reporting: To monitor the effectiveness of LB3 management, prevent pollution, and serve as a basis for evaluation and guidance by the government.
· Supporting documents: Reports must include proof of recording, photographs of activities, and a copy of the permit of the LB3 transporter/manager.
	5,88%
	52,94%
	41,18%

	
	f. LB3 Emergency Program Documents:
· Have an Emergency Response System for managing solid medical hazardous waste (including Emergency Response SOPs)
· Availability of fire extinguishers and other appropriate emergency response equipment (fire extinguishers, eyewash, and first aid kits)
· • Availability of fences, emergency exits, and evacuation routes (in accordance with the storage and emergency response SOPs)
	11,76%
	70,59%
	17,65%

	5
	LB3 Handover
MoU/Contract (Licensed Transporter)
a. LB3 Manifest:
· A manifest code is provided to each healthcare facility.
b. LB3 storage method during transport:
· Packaging must have a secure closure to prevent spills.
· Packaging must be free from damage, leaks, or rust.
· Packaging must have symbols and labels that reflect the characteristics of the LB3.
c. LB3 Transportation:
· Transportation must be carried out using motorized vehicles with four or more wheels, or three wheels that have obtained a permit for solid medical hazardous waste management for LB3 transportation activities.
· Use the LB3 symbol.
· Equipped with an LB3 manifest
	11,76%
	82,35%
	5,88%

	Total
	73,33 % (Suitable)





A study conducted with 14 medical personnel and three UKL officers, evaluating the technical and operational management of solid medical hazardous waste at Suaka Insan Hospital, showed that management implementation remained in the Suitable category, with a total score of 73.33%.
The evaluation of the reduction and segregation of solid medical hazardous waste showed that the majority of respondents rated the practice as "Less Suitable" (52.94%), while only 29.41% rated it as Suitable. This indicates that efforts to avoid the use of hazardous materials, manage hazardous materials, and separate waste based on its characteristics have not been optimally implemented by staff. This lack of suitability could impact potential occupational safety risks and environmental pollution if not promptly addressed.
Regarding the containerization of solid medical hazardous waste, respondents also rated it as "Less Suitable" (52.94%). Criteria such as leak-proof containers, lids, and plastic coatings of suitable colours have not been consistently implemented in the field. Only 29.41% of respondents rated the implementation as Suitable. This situation indicates the need for increased supervision and the provision of standardised container facilities to ensure that containerization activities meet safe technical requirements.
The aspects of packaging, symbolization, and waste labeling received a higher level of unsuitability, with 64.71% of respondents rating the practice as "Less Suitable." Numerous technical points in this aspect—such as packaging strength, rust resistance, color standards, waste characteristic labels, and the use of safety boxes for sharps—require more intensive attention and training for staff. The low level of suitability indicates that waste packaging does not fully meet safety standards.
An evaluation of the storage facility (TPS LB3) also showed that the majority of respondents rated it as "Less Suitable" (58.82%). Several indicators, such as the location of the TPS, ventilation, drainage system, weather protection, secure access, and completeness of supporting facilities, were not fully met. Storage facilities that do not meet standards have the potential to pose a risk of pollution and health problems in the hospital environment.
Regarding the storage time for hazardous waste, the assessment results showed a better level of suitability than the previous aspect, with 41.18% of respondents stating it was "Suitable." Despite this, 52.94% still rated the implementation as Less Suitable. This indicates that there are still inaccuracies in the length of waste storage, particularly for infectious and chemical waste, which have strict storage time requirements. Monitoring of storage time must be strengthened to prevent the accumulation of potentially hazardous waste.
Regarding the monitoring aspect of hazardous waste disposal sites (TPS), the assessment was relatively balanced between the "Less Suitable" (47.06%) and "Suitable" (47.06%). This means that some work units have monitored waste quantity, storage conditions, and potential environmental impacts, but implementation is not yet uniform across all departments. Third-party monitoring is also a concern due to its relationship to compliance with technical permits and waste processing standards.
Regarding the hazardous waste balance sheet, 47.06% of respondents assessed its implementation as Less Suitable. This is despite the fact that the waste balance sheet is a crucial document that contains the sources, types, and quantities of waste generated and submitted to the processing party. Incomplete waste balance sheets can impact weak internal controls and potentially lead to unsuitable reporting to environmental agencies.
Regarding hazardous waste recording and reporting, 52.94% of respondents assessed implementation as Less Suitable, while 41.18% assessed it as Suitable. Reporting of hazardous waste requires a standard format that must be submitted periodically, complete with quantitative data and supporting evidence. These results indicate continued deficiencies in consistent recording, complete documentation, and timely report submission.
The document aspect of the hazardous waste emergency program was the indicator with the highest level of unsuitability, with 70.59% of respondents rating it as "Unsuitable." The completeness of emergency response SOPs, the availability of fire extinguishers, evacuation routes, and other safety facilities were suboptimal. This is a significant finding because emergency preparedness is crucial for preventing and handling incidents involving hazardous waste, so improving facilities and staff understanding is essential.
The final aspect concerns the handover of hazardous waste to third parties; 82.35% of respondents rated its implementation as "Less Suitable." This aspect includes the use of manifests, proper packaging during transportation, the safety of transport vehicles, and transporter permits. The low level of "Suitability" indicates the need for evaluation and development of cooperation mechanisms with third parties to ensure that waste transportation meets appropriate standards and does not pose environmental risks.

Figure 1. Management of Solid Medical Waste

Awodele et al. (2016) and Datta et al. (2018) found that weaknesses in medical waste management can pose serious health and environmental risks, and emphasised the importance of implementing Ministerial Regulation No. 56 of 2015 consistently to implement every stage of management, particularly sorting, containerization, and transportation.
Damanhuri (2010) stated that hospital waste management must be implemented comprehensively, encompassing facilities, finances, and organisational governance to meet environmental health requirements. Medical waste can contain pathogenic microorganisms such as bacteria, viruses, and fungi (WHO & UNICEF, 2020), which, if not handled properly, can pollute the environment and increase the risk of infection. Poor management, including mishandling of contaminated materials or inadequate waste treatment equipment, exacerbates this risk (Altin et al., 2003).
Based on field observations, the hospital's waste management system does not fully comply with Circular Letter (SE.2/MENLHK/PSLB3/PLB.3/3/2020) concerning the Management of Infectious Waste (Solid Medical Hazardous Waste) and Household Waste. Hospitals located near densely populated residential areas increase the risk of community exposure to infectious waste, primarily due to the lack of transportation signs, inadequate waste segregation, and the daily increasing volume of waste handling, hazmat suits, and injection vials. This situation suggests that unstandardized medical waste management can pose a double risk of physical injury and disease transmission (Choidiyah et al., 2019).
Mizwar (2012) emphasized the importance of spatial assessment, regional feasibility, and criteria-based analysis in determining the location of waste management facilities, including landfills. Multi-criteria approaches such as AHP and WLC in the study demonstrated that distance to residential areas, geological conditions, transportation access, and buffer zones are important factors in minimizing environmental risks, as is the case with the transportation of solid medical hazardous waste, which requires safe routes, controlled distances, and mitigation of potential community exposure (Mizwar & Kartini, 2016).
The risks of transporting solid medical hazardous waste are also closely related to regional conditions and environmental capacity. Kadir et al. (2016) noted that increased human activity can impact environmental quality, necessitating restoration and conservation strategies. The Transportation of Solid Medical Hazardous Waste illustrates that every waste transfer process must consider environmental carrying capacity to avoid exacerbating the vulnerability of living spaces, particularly in areas already experiencing ecological stress.
Strengthening ergonomics, occupational safety training, routine supervision, and optimization of waste management facilities are still needed to continuously minimise occupational risks and ensure the safety and health of personnel at all stages of solid medical hazardous waste management. Abbad and Diyanah (2022) found that the hazardous medical waste management process does not comply with regulations, particularly in terms of reduction, sorting, containerization, and in-situ transportation. Infectious waste is mixed because proper sorting is not carried out, storage is not tailored to the type and characteristics of the waste, and labeling and symbolization are not carried out in an orderly manner.
Mahyudin et al. (2025) found that in hazardous waste management, the majority of the public does not understand the dangers of hazardous waste and does not separate it. This situation indicates that the general management system for solid medical hazardous waste, both in healthcare facilities and households, still faces challenges in terms of knowledge, behavior, and supporting facilities. Public ignorance of the dangers of solid medical hazardous waste increases the risk of exposure if leaks or accidents occur during transportation. Your research indicates that the transportation of solid medical hazardous waste must be carried out professionally, in accordance with operational standards, and supported by competent transporters to minimize risks.
[bookmark: _GoBack]The risk of transporting solid medical hazardous waste is determined not only by internal factors such as vehicle infrastructure and personnel competence, but also by external factors such as regional conditions, spatial planning, environmental capacity, and community behavior. Risk management must be comprehensive, integrating technical, spatial, educational, and institutional approaches, as emphasized by various supporting literature.


4. Conclusion

The technical and operational evaluation of solid medical hazardous waste management at Sultan Suriansyah Hospital and Suaka Insan Hospital Banjarmasin, namely at Sultan Suriansyah Hospital, showed that the implementation of management was still in the less appropriate category, with a total score of 65.26%, while the technical and operational evaluation of solid medical hazardous waste management at Suaka Insan Hospital, showed that the implementation of management was still in the appropriate category, with a total score of 73.33%.
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