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Location and Governance

Sleman Regency is one of the districts in the Special Region of Yogyakarta (DIY) Province, located in the northern part of the province. Geographically, Sleman borders Magelang Regency to the north and west, Klaten Regency to the east, and Yogyakarta City and Bantul Regency to the south. These areas are situated on the southern slopes of Mount Merapi, making the region fertile but also vulnerable to volcanic eruptions.

From a governance perspective, Sleman Regency is led by a Regent and Deputy Regent, who are directly elected by the community. The executive branch consists of the Regent, Deputy Regent, and Regional Apparatus Organizations (OPD), which are responsible for implementing various governmental functions. Meanwhile, the legislative function is carried out by the Regional People's Representative Council (DPRD) of Sleman Regency, which holds responsibilities in legislation, budgeting, and oversight.

Administratively, Sleman is divided into 17 sub-districts and 121 villages, each with its own local government to support public services and development in their respective areas. The total area of Sleman Regency is 574.82 km².
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Figure 1: Area by District (Ha), 2023

Population and Demographics

As of 2024, Sleman Regency has a population of approximately 1.157 million people, making it the most populous regency in the Special Region of Yogyakarta Province. The majority of the population is in the productive age group (15–64 years), accounting for about 64.75% of the total population. Meanwhile, children (0–14 years) make up 19.36%, and the elderly (65 years and above) comprise 15.88%. The labor force participation rate in 2023 was higher among men (76%) compared to women (60%).

Geographically, the fastest population growth and urbanization have occurred in the Depok, Gamping, and Mlati sub-districts, which are projected to become the main residential centers by 2035. Sleman Sub-district, as the administrative center, has a population of over 123,000 people, with a balanced gender ratio. The population density in this area has exceeded 2,000 people per square kilometer, and continues to rise with an annual growth rate of approximately 1.5%.

Regarding disability demographics, the most common types are physical disabilities (32%) and hearing and speech impairments (31%).
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Figure 2. Percentage people with disabilities in Sleman district in 2023.




Economic Performance of Sleman Regency
In 2024, Sleman Regency recorded the highest Regional Original Income (PAD) in the Special Region of Yogyakarta, reaching IDR 1.184 trillion, an increase of approximately 3.17% compared to 2023. Sleman’s contribution to the province’s Gross Regional Domestic Product (GRDP) reached 32.87%, making it the largest contributor among all districts and cities in the region.
Overall, Sleman’s economy is growing steadily at a rate of 5–5.5% per year, supported by strong synergy between the tourism, industry, agriculture, and MSME sectors. This growth is further reinforced by national infrastructure projects such as toll roads, as well as digitalization efforts and strategies to strengthen local capacity.
Although agriculture contributes less than 10% to the GRDP, it remains a key pillar of food resilience in Sleman. The fertile volcanic soil on the slopes of Mount Merapi supports the production of rice, vegetables, fruits, and organic commodities. The local government also promotes agrotourism, especially in West Sleman, which integrates farming activities with tourism. The total vegetable cultivation area in Sleman is 26 hectares, while coconut plantations cover approximately 5,000 hectares.
As of 2023, the poverty rate in Sleman stands at 8%, with an unemployment rate of 4%. The largest employment sector is in accommodation, food, and beverage services, reflecting the regency’s strong tourism and hospitality industry.

Climate and Environmental Factors

The average temperature in Sleman Regency in 2023 ranged between 27.2°C and 29.1°C, with the highest average temperature recorded in November and the lowest in February. Meanwhile, average humidity ranged from 67.50% to 80.30%, with the highest humidity in February and the lowest in September.

Rainfall levels varied throughout the year. High rainfall occurred from January to April, with an average of 289 mm, dropped significantly from May to October with an average of 22 mm, and rose again in November and December with an average of 210 mm.

Sleman Regency, which has a tropical monsoon climate with an annual rainfall of around 2,200 mm, is projected to experience a shortening of the rainy season and a lengthening of the dry season due to shifting climate patterns across Java Island between 2030 and 2050. Wetter climate zones are expected to shrink, while drier zones will expand. Rainfall analysis using the SDSM model and RCP scenarios (2.6, 4.5, 8.5) also indicates increasing variability in rainfall and more extreme intensity, especially during the rainy season.

The average temperature in Indonesia is projected to rise by approximately 1.6°C by 2050 under the current high-emission scenario, which will also affect the Sleman area. In conclusion, over the next 30 years, Sleman is expected to face more extreme weather, including shorter but more intense rainy seasons, longer dry seasons, and higher average temperatures. These changes will have significant implications for agriculture and water management, making floods and droughts key challenges that must be addressed through climate data-based adaptation strategies.

In terms of climate-related disasters, four sub-districts experienced flooding in 2019, which decreased to three sub-districts in 2020. Meanwhile, landslides affected a total of 20 sub-districts between 2019 and 2021.

Water resources , wastewater and challenges 

Sleman Regency has relatively good access to drinking water, with 100% of the population served by improved water sources. However, only about 20.6% of the population is connected to a piped water network—12% through PDAM and 8.5% through rural drinking water supply systems. The majority of residents still rely on non-piped sources such as dug wells, bore wells, and springs.

Despite the widespread availability of drinking water, several challenges remain, particularly in terms of limited piped coverage, suboptimal institutional management, and vulnerability to declining water quality and availability of raw water sources. These challenges are further exacerbated by the impacts of climate change, such as reduced spring flow on the slopes of Mount Merapi due to changes in rainfall patterns and land erosion. Some areas, such as West Kaliurang, have experienced rotating water service schedules due to declining water discharge.

To address these issues, the local government has prepared the 2023–2028 Regional Action Plan (JAKSTRADA) for Drinking Water, which includes efforts to expand the piped water network and strengthen the role of village water management groups (KPSPAMS). Community-based initiatives such as rainwater harvesting and the use of simple filtration technologies are also being developed as adaptive responses to water availability and quality challenges caused by climate change.

In 2023, water quality monitoring was conducted on 1,821 clean water samples from health center areas. Of these, only 853 samples (47.12%) met satisfactory physical, bacteriological, and chemical standards. The clean water quality target of 71.6% was not achieved, primarily because most water sources are dug wells (SGL) located in residential areas with a high risk of contamination from domestic wastewater, as indicated by the presence of E. coli.

In terms of sanitation, there were 149 communal wastewater treatment units (IPAL) in Sleman Regency in 2022, an increase from 147 units in 2021 and 144 units in 2020. Additionally, between 2017 and 2018, approximately 1,497 household-scale individual IPAL units were constructed across eight sub-districts.

There have been several public complaints related to the operation of wastewater treatment plants (WWTPs) and the Fecal Sludge Treatment Plant (IPLT) in Sleman. For example, the IPLT Madurejo in Prambanan, which began operations in 2017, was temporarily shut down in December 2019 following complaints from nearby residents about a strong, unpleasant odor. Although a smell barrier wall was constructed on the west side of the facility, the odor remained intolerable, leading to the suspension of operations.

Health Problems

In 2022, 107 cases of bloody diarrhea were reported from health centers across Sleman Regency, increasing to 155 cases in 2023. Meanwhile, the number of outpatient visits at health centers due to diarrhea and other gastroenteritis among toddlers was recorded at 2,150 cases. According to the Sleman District Health Office, the incidence rate of diarrhea in 2023 reached 32%, a significant increase from 9% in 2021.

Figure 4. Patient outpatient care at the Community Health Center Sleman Regency by age group

Some studies have linked the number of diarrhea cases to poor management of drinking water and sanitation practices, such as:

Moyudan Health Center (2017): A study in Sumberagung Village found 500 reported cases of diarrhea. Of the drinking water samples (from open dug wells), 73% did not meet health standards. Among the 48 toddlers studied, 83% experienced diarrhea 1–2 times per year. This research confirms that contamination of dug wells and poor sanitation practices are major contributing factors.

Risk Factors for Diarrhea (2002): A case–control study identified several significant risk factors, including: the distance between drinking water sources and feces disposal sites being less than 10 meters, inadequate personal drinking water facilities, poor sanitation conditions, and a lack of parental knowledge about diarrhea.



Description sanitation system
[bookmark: _Toc156483842]The sanitation system in the Sleman Regency case study is a centralized, community-based system. It connects household flush toilets to the Madurejo Wastewater Treatment Plant (IPLT), as illustrated in the image below.
House connection, containment, treatment in WWTP Mendiro
Toilet
Pengangkutan
Pengolahan di IPLT Madurejo
Pembuangan / Penggunaan Akhir
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Figure 5. Sanitation system of Sleman Regency - Study WWTP Mendiro and FSTP Madurejo cases

The communal wastewater treatment plant in Mendiro, which serves as a national pilot project, is located in Mendiro Hamlet, Sukoharjo Village, Ngaglik District, Special Region of Yogyakarta. As a recipient of the Community-Based Sanitation Program (Sanimas), the Mendiro Communal WWTP was constructed in 2015 and completed in April 2016 using national budget (APBN) funds totaling Rp 450,000,000.

Initially, the system was designed to serve 70 households. Over the next three years, an additional 80 households independently connected to the system. Currently, the plant serves 150 out of 156 households in the area, with a service capacity of approximately 400 people.

The Mendiro Wastewater Treatment Plant is well-managed and serves as a model for similar facilities. The treatment technology includes a waste processing system consisting of a sedimentation tank, Anaerobic Baffled Reactor (ABR), Rotating Biological Contactor (RBC), Horizontal Gravel Filter, test pond, and stabilization pond.


[image: ]
Figure 6. Communal IPAL coverage area 


The following description explains the sanitation service chain system, with all components functioning properly (toilet – household connection and storage – treatment – disposal/reuse).

Toilet

All residents in Sleman District use goose-neck type toilets. Adequate sanitation coverage has reached 386,882 households (99.48%). However, there are still 2,034 households (0.52%) without adequate sanitation access. Sleman Regency was declared Open Defecation Free (ODF) in 2017. The percentage of households with safe sanitation is 4.65%, meaning these households either have their septic tanks regularly desludged or are connected to a communal or centralized wastewater treatment plant (IPAL).

House Connection and containment / Treatment in IPAL Mendiro

Wastewater from toilets is mixed with domestic wastewater. The IPAL (wastewater treatment plant) has a capacity of 16 m³ per day, with a user fee of Rp 7,500 per month.

The wastewater flows from the household connections (SR) to the IPAL through a network of pipes. It is then treated using an Anaerobic Baffled Reactor (ABR), Anaerobic Filter (AF), and Rotating Biological Contactor (RBC). After treatment in the RBC, the effluent flows into an indicator pond containing catfish and tilapia, before finally being discharged into the river (see Figure 7).

Testing of domestic wastewater characteristics was conducted using BOD, COD, and TSS parameters. The effectiveness of BOD reduction at the Mendiro IPAL was 70.72% at the initial outlet and 95.85% at the final outlet. COD levels decreased by 78.33% at the initial outlet and 85.83% at the final outlet. TSS levels were reduced by 94.37% at the initial outlet and 98.12% at the final outlet. The addition of RBC technology to the Mendiro IPAL significantly contributed to the reduction of these parameters.
[image: ]
Figure 7. Flow diagram WWTP Mendiro

Conveyance

Fecal sludge is routinely collected every six months by the Environmental Service of Sleman Regency. The sludge is transported to the Madurejo Wastewater Treatment Plant (IPLT) for further processing.

Sleman Regency operates six fecal sludge trucks and one flusher truck. All seven vehicles are owned by the local government and are fully licensed. The typical waiting time for a desludging request is one day prior to the scheduled service.

The service fee for domestic wastewater desludging is regulated under Sleman Regency Regional Regulation Number 7 of 2023 concerning regional taxes and levies

Figure 8. Table of Fecal Sludge Service Rates in Sleman Regency
Desludging
	No.
	Location/ Object Service
	Rate per Suction / Tank

	1
	Commercial locations (hotels, guesthouses , apartments , shops , restaurants , markets, offices) private , private dormitory / boarding house, etc. )
	Rp. 430,000.00

	2
	Household​
	Rp230,000.00

	3
	Households participating in the service mud feces scheduled
	Rp220,000.00

	4
	Installation Wastewater Treatment​ Communal ( Communal IPAL )
	Rp240,000.00

	5
	Social locations (houses of worship, schools, colleges) high , home foster care , boarding school Islamic boarding school , office government )
	Rp215,000.00


Provision Fecal Sludge Disposal
	Information
	Rates

	Disposal mud feces to IPLT by vehicle owned by BUMN/BUMD/ private
	Rp. 58,000.00/m³
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Figure 8. Pictures of the fecal trucks and service 
The exact number of fecal sludge trucks operated by the private sector is unknown. However, records from the Madurejo IPLT indicate that 20 to 25 fecal sludge trucks can be received per day.

Treatment – FSTP Madurejo Prambanan

The Madurejo Fecal Sludge Treatment Plant (IPLT) is located in Prambanan District, Sleman Regency, Special Region of Yogyakarta. The facility was built on a 2-hectare plot of land provided by the Sleman Regency Government and is situated in a relatively remote area to minimize the risk of pollution to nearby residential areas.

[image: ]
Figure 9. Madurejo IPLT Map Sleman Regency

The Madurejo IPLT was constructed using national budget (APBN) funds totaling IDR 12,219,000,000 and was implemented by the Ministry of Public Works and Housing (PUPR) through the Directorate of Residential Environmental Health under the Directorate General of Human Settlements.

The plant has a treatment capacity of 25 m³ per day, serving approximately 12,500 households or around 50,000 people. It is projected to accommodate fecal waste for the next 20 years. In 2023, an expansion project was initiated to increase the plant’s capacity to 100 m³ per day.
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Figure 10. Madurejo IPLT Plan
The IPL T Madurejo building consists of:
A. SAP Unit Area; B. Electrical Panel Room; C. Collection Pond ; D. Dewatering Hangar
E. SDB Unit; F. Compost Room; G. Aeration Pond ; H. Facultative Pond ; I. Maturation Pond; J. Bioindicator Pond ; K. Management Office ; . L. Parkfr Area
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Figure 11. Flow diagram schematic flow treatment process at Madurejo FSTP

The sludge treatment method used involves a pond-based system combined with an initial solid-liquid separation process. This method was chosen to ensure that the effluent meets quality standards, optimizes land use, and accelerates the treatment process.

The system uses pressure filtration to separate solids from the liquid sludge, sunlight for disinfection, and wind to reduce moisture content and dry the solids. The homogenization process involves mechanical mixing and the addition of lime in the collection pond.

Next, in the dewatering unit, the sludge is mixed with a cationic polymer to form flocs—solid clumps. These solids are then placed in a *sludge drying bed*, while the liquid fraction is naturally stabilized through a combination of anaerobic and aerobic processes.

The treated wastewater (effluent) is held for half a day in a bioindicator pond before being discharged into the receiving water body, Kali Gawe. Meanwhile, the processed solids (sludge cake) are used as fertilizer for plants.**

FSTP Operation
A. SAP UNIT (Sludge Acceptance Plant):

The Receiving Unit (SAP) receives fresh fecal sludge from tanker trucks. In this unit, the sludge undergoes initial processing to separate trash, sand/grit, fats/oils, and liquid sludge, which may still contain up to 40% solids.
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Figure 12. SAP Unit
B. Collection Pond
The collector tank building receives fecal sludge from the SAP unit, where the sludge has already been separated from trash, sand, and fats. The sludge is transferred via piping from the SAP machine to the collector tank or pool.
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Figure 13. Tank Collector

C. Dewatering unit (screw press)
This unit functions to remove water content from the sludge (dewatering), reducing its volume and compacting it into a dry cake form.
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Figure 14. Dewatering unit

D. Equalization unit
The equalization tank functions to collect and standardize the flow rate and characteristics of the wastewater before entering the screw press unit.
[image: ]
Equalization unit

E. Aerobic unit
This is the main unit for wastewater treatment, designed to degrade organic waste with high concentrations. The degradation process is carried out by aerobic bacteria, which require a continuous air supply to remain active and effectively break down the wastewater.
[image: ]
Figure 16. Aerobic unit

F. Clarifier unit
This is the primary unit for the biological sludge sedimentation process. The clarifier operates on the principle of creating a calm, laminar flow that allows solids to settle. The sludge that accumulates at the bottom is either recirculated to the aeration unit or sent to the Sludge Drying Bed (SDB) for further drying.[image: ]
Figure 17. Clarifier unit



G. Maturation unit
The maturation pond functions to further reduce suspended solids (TSS) and BOD that remain after the aerobic and clarifier processes. It also acts as a natural disinfection unit.
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Figure 18. Maturation unit

H. Disinfection unit
This unit is responsible for killing pathogenic microorganisms in the treated liquid waste. Effluent from the biological treatment unit must be disinfected before being discharged into the receiving water body. The chemical used for disinfection is a chlorine compound.
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Figure 19. Disinfection unit

I. SDB (sludge drying bed) unit
The SDB reduces the water content of the processed sludge from the screw press using evaporation and mechanical processes. The drying process takes 1–2 weeks, depending on the sludge thickness and weather conditions. Once dried, the sludge is transported to agricultural land or vacant land for use.
[image: ]
Figure 20. SDB Unit

Final disposal / use return
Dry sludge resulting from processing at the IPLT is used for fertilizer .
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Diarrhea Patients Outpatient Treatment at District Health Center
Sleman, 2023

0 - 4 tahun	Kelompok Umur	2150	5-9 tahun	Kelompok Umur	1197	10-14 tahun	Kelompok Umur	635	15-19 tahun 	Kelompok Umur	796	
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SANITATION SAFETY PLANNING

Step-by-step risk management for safely managed sanitation systems
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