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ABSTRACT 

Received: 20 January 2025 

The Musi River in Palembang City plays an important role in meeting human needs, such Revised: 6 March 2025 

as food, drink, and clean water. The high level of activity of the community around the Accepted: 25 March 2025 

river has led to an increase in macroplastic (MP) waste pollution. This study aims to (1) Available online: 30 June 2025 

determine the condition of macroplastic waste pollution in the Musi River; (2) determine sustainable macroplastic waste management strategies; and (3) sustainable plastic waste reduction  participation.  The  method  uses  a  qualitative  description  of  semi-structured 

 Keywords: 

interviews.  Data  collection  used  documentation  and  interviews.  Data  analysis  used macroplastic,  river,  catch  the  rubbish, descriptive  to  describe  the  current  condition  and  analysed  using  SWOT.  The  research strategy 

results  showed  that  the  source  of  macroplastic  waste  pollution  came  from  community activities  such  as  domestic  activities,  industry,  markets  and  tourism.  The  strategy  for capturing macroplastic waste involved placing waste containment devices (trash booms and waste containment fences) in the streams of densely populated tributaries. To reduce the  amount  of  macroplastic  waste  entering  the  environment,  all  parties,  including  the government,  the  community,  and  non-governmental  organisations,  must  participate  and work together. The implication of this research is that preventing macroplastic waste from entering the sea and effective management can reduce the threat to shrinking endemic river populations. 

1. INTRODUCTION

has an important role in the social, economic and cultural life of the surrounding community. The Musi River is also used as Rivers  in  urban  areas often  become  dumping  grounds  for a  transport  route  for  ships  transporting  crops  to  be  traded community  waste.  The  indifference  of  the  local  community widely  both  in  Sumatra  and  outside  Sumatera  [3].  This  has causes the river to become increasingly polluted. The amount caused the condition of the Musi River to have a higher level of macroplastic waste in Palembang City has increased every of pollution. 

year. It is clearly seen that the condition of the Musi River or The condition of the Musi River, which is quite alarming, tributaries is covered with rubbish. Waste that enters the river can have many negative impacts on the environment and cause environment  comes  from  household  waste,  industrial  waste pollution of the environment, both water, soil, and air [4, 5]. 

and macroplastic waste [1]. 

When  macroplastic  waste  enters  the  river,  it  can  disrupt  the The increase in the amount of waste is certainly influenced river's  aesthetics,  jeopardize  the  ecosystem,  endanger by  the  increase  in  population.  The  increase  in  population accidentally swallowed or entangled aquatic animals, lead to causes  plastic  production  to  increase.  Plastic  is  used  to their  death,  and  jeopardize  the  economic  sustainability  of facilitate human life every day. Almost every item used comes river-dependent communities [6, 7]. When macroplastic waste from  plastic  and  the  remaining  results  of  anthropogenic remains in a waterway, settles in the sediment, and is exposed activities  inevitably  produce  plastic  waste.  This  fact  causes to  sunlight,  it  degrades  into  microplastics,  posing  a  risk  to plastic  production to increase. An increase  in the amount of human  health  if  swallowed.  The  problem  of  macroplastic plastic  production  can  increase  the  amount  of  macroplastic waste requires appropriate handling [8-10]. 

waste.  Macroplastic  waste  that  enters  the  environment  is The Musi River is filled with macroplastic waste, leading to influenced by human factors that dispose of waste on land, on a  high  level  of  pollution  in  the  river.  The  main  sources  of riverbanks, or into river channels [2]. Macroplastic waste that pollution  in  the  Musi  River  are  industrial  waste  from  both is found in many tributaries is a threat to the local and global large and small industries, household waste, and plastic waste. 

environment,  considering  that  rivers  are  transport  routes  for Each of these activities is directly related to the river, and it is macroplastic  waste  from land to the  sea. The  Musi River in this  tendency  that  causes  the  Musi  River  to  become Palembang City is one of the largest rivers in Indonesia and increasingly  polluted.  This  condition  is  quite  concerning 435
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considering that the Musi River is very important for fulfilling and science-based efforts are needed to reduce this pollution. 

the needs of the people of Palembang City. Plastic itself is non-This  research  is  expected  to  contribute  in  the  form  of  a biodegradable,  making  it  one  of  the  largest  contributors  to comprehensive  waste  capture  strategy,  which  is  not  only environmental  waste  [11,  12].  Although  river  cleaning  has effective in the short term but also sustainable in the long term. 

been  carried  out,  the  condition  of  the  Musi  River  has  not This  research  aims  to  (1)  determine  the  condition  of shown  any  improvement.  In  the  smaller  tributaries,  a  lot  of macroplastic waste pollution in the Musi River; (2) determine macroplastic waste is still found, causing these tributaries to a sustainable macroplastic waste management strategy; and (3) become  shallow  due  to  the  accumulation  of  macroplastic determine sustainable plastic waste reduction participation. 

waste in the river sediments. 

The  research  questions  are  (1)  what  are  the  conditions of The Palembang City Government has made various efforts macroplastic waste pollution in the Musi River; (2) what is the to reduce the amount of macroplastic waste. The Palembang strategy for sustainable macroplastic waste management; and City  Government,  in  this  case  the  mayor,  sub-districts  and (3) what  is  the  participation  in  sustainable  plastic  waste agencies in the Palembang City area conduct river clean-ups reduction. 

which are carried out regularly every week. In addition, every year  on  National  Waste  Day  and  Environment  Day, macroplastic waste is captured centered in the Musi River area. 

2. METHODS

The biggest environmental challenge today is to reduce the amount of plastic waste entering the environment. An effective The  research  area  was  conducted  in  Palembang  City, and sustainable countermeasure strategy is needed to reduce especially  in  the  Musi  River  basin.  The  selection  of  this macroplastic waste. The amount of waste in Palembang City location was based on the consideration that the research area cannot be  reduced  by  itself,  it  requires  cooperation  from  all is a residential area associated with the Musi River body and parties.  Both  government  agencies,  the  private  sector,  and tributaries,  which  are  environmental  crisis  points  of communities  as  well  as  local  communities  conduct  waste macroplastic waste pollution (Figure 1). 

collection in the Musi River area of Palembang City. The Musi This research will explore and describe macroplastic waste River  in  Palembang  City  is  one  of  the  largest  rivers  in pollution,  macroplastic  waste  capture  and  management Indonesia and has an important role  in the  social, economic strategies,  and  collaborative  efforts  related  to  susainable and  cultural  life  of  the  surrounding  community.  The  Musi macroplastic waste reduction. The method used is descriptive River is also used as a transport route for ships transporting qualitative  semi-structured  interview.  Semi-structured crops to be traded widely both in Sumatra and outside Sumatra interviews were  conducted flexibly, structured around open-

[3]. 

ended questions exploring information related to methods of The urgent need to create a sustainable and efficient plan for capturing macroplastic waste and participation that had been managing macroplastic garbage near the Musi River is what carried  out.  Interviews  were  conducted  with  20  informants, makes  this  research  so  urgent.  Considering  the  significant with  interview  durations  ranging  from  30  minutes  to  100 

negative  impact  caused  by  macroplastic  waste,  coordinated minutes. 

Figure 1. Research location 
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The  subjects/informants  of  this  study  were  people  living 3. RESULTS AND DISCUSSION

around  the  Musi  River,  government  agencies  such  as  the Environment  and  Cleanliness  Office,  the  Palembang  City 3.1 Condition of macroplastic waste pollution in the Musi Public  Works  and  Housing  Office,  and  6  non-governmental River 

organisations  (NGOs)  that  manage  waste  banks.  Informants were  purposively  selected  with  certain  considerations The Musi River in Palembang City is the longest river on (purposive sampling). The criteria for selecting informants for the  island  of  Sumatra,  with  a  length  of  720KM,  dividing this study were that they were considered to be the people who Palembang City into two regions. This has also led to the city knew  the  most  about  the  problem  of  macroplastic  waste  in of  Palembang  being  nicknamed  the  River  City.  The  Musi Palembang  City  and  were  directly  involved  in  handling River, besides serving as a water transportation route, is also macroplastic  waste.  They  were  also  required  to  have directly utilized by the surrounding community for both water knowledge of the technology for capturing macroplastic waste. 

and riverine endemic organisms. 

The  object  of  observation  in  this  study  is  the  capture  and The waste produced by the people of Palembang City and management  of  macroplastic  waste  in  the  Musi  River,  the successfully transported by the Cleanliness Service consists of performance  of  the  waste  handling  system,  the  volume  and organic  and  non-organic  waste.  Organic  waste  comes  from type  of  macroplastic  waste,  and  related  policies  and food scraps, wood and twigs. Meanwhile, non-organic waste regulations. 

consists  of  macroplastic,  paper/cardboard,  metal  and  other Data collected in the field in the form of technology used to waste.  Based  on  recorded  annual  waste  data,  in  2019  waste capture  macroplastic  waste  in  the  river,  the  effectiveness  of production was 424,869.16 tonnes/year, in 2020 it produced macroplastic waste capture methods, community involvement 426,390.66  tonnes/year,  in  2021  it  produced  430,791.65 

and  collaboration  carried  out  to  capture  macroplastic  waste, tonnes/year, and in 2022 it produced 439,815.66 tonnes/year. 

the  location  of  the  installation  of  waste  fishing  gear,  and Residual  waste  from  community  activities  that  are macroplastic waste management (Table 1). 

successfully transported is recorded every day. 

However, the fact is that waste (macroplastics) is still found Table 1.  Research indicators 

that is not properly recorded and is still found around people's homes. This can be seen from the condition of the Musi River, Dimensions 

Indicators 

which is filled with waste from anthropogenic activities. The 

•

Type of tool used

Capture Technology 

large amount of waste filling the river causes a high level of 

•

Effectiveness of the tool

pollution in the  Musi River. The  waste  that  enters the  Musi Community 

•

Direct participation

River comes from various activities such as domestic activities, Involvement 

•

Frequency of participation

industrial activities, market  and trade  activities, and tourism 

•

Stakeholders

activities.  The  domestic  activities  of  humans  that  contribute Collaboration 

•

Non-governmental organization

•

Society

waste to the river are household waste. Almost every human activity inevitably produces plastic waste. The lack of human Data collecting methodologies employ documentation and care  and  awareness  in  protecting  the  environment  leads  to interviews.  Documentation  comprising  data  recordings  and more severe environmental damage. Most of the people living field pictures. Interviews are performed in a semi-structured, in the areas around the river throw their trash directly into the in-depth manner. The assembled questions may evolve based river.  This  condition  causes  the  river  to  be  filled  with on  the  informants'  responses.  The  acquired  data  is  further macroplastic  waste  due  to  the  actions  of  the  community categorized by themes and examined. 

(Figure 2). 

The data analysis employs descriptive analysis to elucidate the current situation of the distribution of macroplastic trash in the  Musi  River  and  the  community's  reaction  to  plastic pollution. SWOT analysis is used to formulate strategies for capturing  macroplastic  waste  by  identifying  the  strengths, weaknesses,  opportunities,  and  threats  related  to  the implementation  of  various  waste  capture  methods.  The information  that  has  been  collected  is  then  summarized  and analyzed  using  the  SWOT  matrix.  This  matrix  clearly illustrates the strengths, weaknesses, opportunities, and threats regarding the management of macroplastic waste (Table 2). 

Table 2.  SWOT analysis matrix Internal Factor 

Strength 

Weakness 

External 

Opportunity 

S-O

W-O

Factor 

Threat 

S-T

W-T

The results of this SWOT analysis will serve as the basis for Figure 2.  Condition of the Musi River tributary designing effective and efficient strategies. In the meantime, the  interview  results  are  sorted,  described,  and  examined  in In Figure 2, it can be seen that the Musi tributaries are filled accordance with the study's goals. 

with  waste  generated  by  the  activities  of  the  surrounding community. The majority of the waste generated consists of 437
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macroplastic. The most common macroplastic waste found in directly into the river has been going on for a long time. This the  tributaries  are  plastic  bags,  beverage  bottles,  food condition disrupts the ecosystem in the river. This is evident, packaging, straws and industrial packaging. Even other types as the plastic waste has accumulated for quite some time in the of waste  were  found in the Musi River, such as tree trunks, river sediment. This condition causes the river water to turn food scraps, and leaves. This condition causes the environment dark black and emit an unpleasant odor. 

to become slum-like  and the river water to be  contaminated Another  activity  that  contributes  to  macroplastic  waste  is with macroplastics. Macroplastic waste that remains in water tourism. Tourism activities also contribute to the plastic waste for  a  long  time  can  degrade  into  smaller  sizes  such  as that enters the Musi River, as the city of Palembang is a river mesoplastic  (5-2.5  mm)  and  microplastic  (<5  mm)  [13]. 

city. The Musi River itself is the largest river on the island of Animals  contaminated  with  macroplastic  waste  have  been Sumatera, which is why several tourist attractions are located found  in  fish,  seabirds,  turtles,  and  mammals.  Even around  the  river,  such  as  Pulau  Kemarau,  Kampung  Arab, macroplastic waste has been accidentally ingested by aquatic Kampung  Kapitan,  Benteng  Kuto  Besak,  and  the  Ampera animals,  leading  to  death,  as  evidenced  by  the  stomach Bridge, which has become the mascot of the city of Palembang. 

contents of animals found dead at sea containing macroplastic The lack of care and awareness among tourists in maintaining waste. Macroplastic waste is also very dangerous if it degrades the  environment  causes  them  to  throw  macroplastic  waste and enters the human body, causing health issues for humans directly  into  the  river.  The  macroplastic  waste  commonly 

[10, 14, 15]. 

found at tourist spots includes drink bottles and food wrappers. 

Industrial activities around the Musi River often exacerbate These  activities,  whether  consciously  or  unconsciously,  can the  river's  environmental  conditions.  The  activities  of  this contribute to the environmental damage of the Musi River. 

industry  produce  macroplastic  waste  and  can  contribute  to river pollution if the macroplastic waste is directly disposed of 3.2 Sustainable macroplastic waste management strategy into the river. This also contributes to the entry of macroplastic waste  into  the  river.  If  this  continues,  it  will  have  a  more The  purpose  of  this  research  is  to  determine  sustainable serious impact on the aquatic ecosystem and could eliminate macroplastic  waste  management  strategies,  where  the the  native  aquatic  animals  in  the  river.  Proper  and  serious observations  include  the  methods  of  capturing  macroplastic measures are needed to reduce the environmental damage to waste  in  the  Musi  River,  the  locations  for  installing  waste the river. 

barriers, community involvement, and the collaborations that One  of  the  community  activities  that  contributes  to have been carried out. 

macroplastic waste is market and trade activities. Commercial The analysis of data related to macroplastic waste capture activities that take place in the market can generate waste. The strategies  has  been  conducted  by  examining  strengths, amount  of  waste  generated  from  these  activities  can  cause weaknesses,  opportunities,  and  threats.  The  results  obtained waste if the infrastructure is inadequate [16, 17]. The location are as shown in the Table 3: 

of  traditional  markets  near  the  Musi  River  can  contribute significantly to the entry of macroplastic waste into the river. 

Table 3. Strengths, weaknesses, opportunities, threats This is because the buying and selling activities carried out in traditional  markets  often  produce  macroplastic  waste.  The Strengths 

Weaknesses 

macroplastic waste can enter the river either intentionally or 

•

Trash-catching  tools  such

unintentionally. The condition of the Musi River tributaries is as  trash  booms  and  trash •

Financial  and  resource

filled with macroplastic waste, even accumulating in the river fences

constraints

sediments. This causes the river to become shallow and narrow 

•

The installation locations of •

Some equipment usage is

(Figure 3). 

the  tools  are  placed  in

still  less  effective  due  to

strategic  areas,  such  as

the  unique  characteristics

densely  populated  river

of 

the 

Musi 

River

regions. 

compared  to  other  rivers

•

Increased public awareness

(tidal)

after 

education 

and •

Community  participation

socialization efforts

is  not  yet  optimal,  as  not

•

Government  support  in

all  community  members

reducing  and  maintaining

are  actively  involved  in

the river environment from

maintaining the river

macroplastic waste

Opportunities 

Threats 

•

Support

from 

local 

government 

regarding 

waste management 

•

Macroplastic 

waste 

is  •

Lack  of  long-term  public

recycled into reusable items 

awareness 

and

and implements the concept 

dependence on tools

of a circular economy 

•

Lack of law enforcement

•

Funding  from  external 

parties  such  as  private  and 

international entities 

Figure 3.  Silting up of rivers in the surrounding trading area The  data  analysis  reveals  the  strengths,  weaknesses, The condition of the Musi River, which is currently filled opportunities,  and  threats  in  sustainable  macroplastic  waste with macroplastic waste. This is caused by the activities of the management  strategies.  According  to  our  observations,  the community. The activity of the community throwing garbage strength of this strategy is the use of appropriate waste capture 438
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devices  placed  in  strategic  locations.  The  waste  capture making  the  waste  collection  process  easier  (Figure  4  (b)). 

devices  used  can  be  trash  booms  placed  floating  in  densely Considering the  river as one of the  transportation routes for populated  rivers.  Meanwhile,  the  trash  retaining  fence  is macroplastic waste from land to sea or from upstream to the placed  downstream.  The  installation  of  macroplastic  waste ocean [22-27]. The installation of this device is quite effective capture devices in rivers aims to prevent macroplastic waste in  reducing  macroplastic  waste  entering  the  Musi  River. 

from entering the sea [18-20]. In addition, the importance of However,  when  entering  the  dry  season,  the  installation  of increasing  public  awareness  of  the  cleanliness  of  the  river trash booms and trash traps becomes less effective due to the environment and government support to reduce and protect it. 

reduced water flow in the tributaries (Figure 4 (a)). This is due These  factors  are  the  strengths  of  the  macroplastic  waste to  the  different  characteristics  of  the  Musi  River  tributaries. 

management strategy in Palembang City, so that macroplastic The Musi River tributary is also referred to as a periodic river, waste does not enter the sea. 

where the river's water flow is high during the rainy season, The  weakness  of  this  macroplastic  waste  management but conversely, the water flow is low during the  dry season. 

strategy lies in the limited budget and resources. The number Because of this, during the rainy season, macroplastic waste of trash catchers placed in rivers near residential areas is still can be swept away and caught by the trash boom. In the dry limited. In addition, the resources for maintaining the installed season, the lower water discharge causes macroplastic waste devices are inadequate. The characteristics of the Musi River not to be carried away by river water currents and settles in the flow  cause  the  installed  devices  to  be  less  effective.  The river. This seasonal trend undoubtedly influences the shift in effectiveness  of  installing  trash  booms  must  be  adjusted  to the transportation of macroplastic waste [28]. 

river  conditions  [21].  Also,  suboptimal  community participation causes macroplastic waste, much of which is still being disposed of in their living environment. 

The  macroplastic  waste  management  strategy  presents  an opportunity  to  establish  cooperation  and  support  from  local governments  to  be  actively  involved  in  waste  management, recycling and reusing macroplastic waste. So that it is able to implement  the  concept  of  a  circular  economy,  and  can  then establish cooperation and collaboration from outside parties in waste management. The threat arising from this strategy is that in  the  long  term,  public  awareness  will  decrease  due  to  the devices  installed  in  the  river,  as  well  as  the  lack  of  law enforcement  regarding  macroplastic  waste  and  sanctions  for those who dispose of waste directly into the environment. 

(a) 

The  Musi  River  plays  an  important  role  in  fulfilling  the needs  of  the  people  of  Palembang  City.  Local  residents directly utilize both the water and animals of the Musi River; they use the river water for bathing, washing, and cooking, and they directly consume  the  local  river animals.  However, the issue  of  plastic  waste  pollution,  particularly  the  presence  of macroplastics,  has  emerged  as  a  significant  concern, endangering  both  environmental  health  and  aquatic ecosystems.  To  address  this  issue,  the  Palembang  City government,  along  with  the  Public  Works  Department  (PU) and  the  Environmental  and  Sanitation  Department,  is installing  trash  booms  and  waste  barriers  in  several strategically considered areas. 

The efficiency of capturing macroplastic waste depends on how it is captured and placed. The use of tools will be more (b) 

effective if placed in the Musi River tributaries/canals that are considered strategic, namely densely populated areas (Figure Figure 4.  Installation of trash boom 4). The proper use and placement of the tool can reduce the amount of macroplastic waste, preventing it from entering the If this continues, it will cause damage to the river ecosystem. 

river and eventually flowing into the sea. 

The  accumulated  macroplastic  waste  can  cause  the The location for the installation of the trash boom is placed environment to become slum and the condition of river water in  strategic  spots  scattered  along  the  Bendung  River  (Sekip turns black, causing an unpleasant odour. The Palembang City Canal), Sekanak River, Aur River, and one on Radial Road. 

Government,  in  an  effort  to  reduce  macroplastic  waste We expect the installation of this tool to capture waste entering entering  the  main  river,  installed  a  waste-retaining  fence the Musi River. We expect the installation of the trash boom between tributaries to the Musi River. This is because the river and trash trap to reduce the macroplastic  waste  entering the serves  as  an  important  pathway,  transporting  macroplastic Musi River. 

waste from the land into the river and ultimately to the sea [29-Trash boom installation is one of the effective strategies and 34].  The  installation  of  this  waste-retaining  fence  aims  to trash  booms  were  installed  at  several  strategic  points  in  the reduce  the  amount  of  macroplastic  waste  entering  the  Musi Musi  River,  especially  near  the  Ampera  Bridge  and River, which will then flow  into the  sea. The  installation of downstream areas. This trash boom successfully retained most this  waste-retaining  fence  is  quite  effective  in  holding  back of  the  macroplastic  waste  floating  on  the  water's  surface, macroplastic waste entering the Musi River (Figure 5). 
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The condition observed in the area where the trash barrier dropboxes can encourage people to be more aware and care fence  is  installed  shows  that  macroplastic  waste  has  been about  the  environment.  Dropboxes  can  be  placed  in successfully trapped by the fence, preventing it from entering government areas or educational areas (schools or universities), the large river. The installation of this fence is quite effective this is the first step in public awareness of macroplastic waste. 

in holding back and reducing macroplastic waste originating The  collected  macroplastic  waste  can  be  used  as  a  learning from land or small rivers. The installation of the trash barrier resource  by  students  by  knowing  the  types  of  plastics  and fence  is  placed  at  strategically  considered  points,  namely macroplastic waste can be reprocessed [35]. 

densely  populated  residential  areas.  The  trash  boom  was Third,  there  is  a  need  to  increase  supervision  and  law installed at Canal 10 Ulu, 12 Ulu, Jalan Pedatuan Laut. 

enforcement  for  people  who  illegally  dump  waste  into  the Musi  River,  whether  it  is  done  by  individuals,  groups,  or companies. Strict law enforcement against violators includes imposing fines on violators, this is expected to have a deterrent effect  on  the  community.  Additionally,  the  government  can reduce plastic waste by promoting the use of environmentally friendly  items.  The  government  can  also  implement  plastic policies, such as a ban on the use of single-use plastics that can be  started  from  offices,  schools,  universities,  and  hotels  in Palembang City. 

Fourth, collaboration between various parties is needed to support the reduction of plastic waste. The reduction of plastic waste  involves  all  elements,  including  the  government,  the community, environmental practitioners, and academics. This collaboration  will  increase  the  effectiveness  of  waste Figure 5.  Installation of the rubbish retaining fence management efforts and accelerate the achievement of plastic waste reduction goals in society. 

In general, installing trash booms and fences in streams to hold back trash is quite effective. The effectiveness of waste Participation in Sustainable Plastic Waste Reduction capture using trash booms and waste fences is influenced by The  current  condition  of  the  Musi  River  is  extremely several factors, namely river currents, population density, and concerning  due  to  the  significant  amount  of  macroplastic maintenance  and  cleaning.  The  Musi  River  is  a  permanent waste found in its tributaries. In addition to macroplastic waste, river with a significant and stable water flow throughout the household  waste  is  also  found  in  the  river.  Musi  River year.  Meanwhile,  the  tributaries  of  the  Musi  River  can  be tributaries located around densely populated settlements; the classified  as  periodic  rivers,  where  the  water  flow  is  high condition of these tributaries has been filled with macroplastic during the rainy season and low during the dry season. This is waste (Figure  2). This condition raises concern and concern why the collection of macroplastic waste in the tributaries is for some groups/people. Reducing plastic waste in Palembang quite  effective  during  the  rainy  season  and  less  effective City  requires  a  holistic  and  sustainable  approach,  involving during the dry season. 

various  stakeholders  including  government,  industry, Densely  populated  residential  areas  can  lead  to  higher communities, and non-governmental organizations. The river accumulation of macroplastic  debris, requiring more  regular cannot  be  cleaned  by  itself,  active  participation  from  every and  routine  cleaning.  The  equipment  that  has  been  installed group  is  needed  in  order  to  create  a  clean  and  healthy  river requires  regular  maintenance  and  cleaning.  Macroplastic environment free from macroplastic waste. 

debris that has been netted must be picked up immediately, if The lack of concern among some people in Palembang City left for too long, it will be less effective because the debris will for the cleanliness of the Musi River has led the government accumulate and hinder its function. The use of trash booms and to issue regulations related to plastic waste. Palembang City retaining  fences  has  had  a  positive  impact  on  reducing Regional  Regulation  Number  27  of  2011  and  Mayor macroplastic waste entering the Musi River. In addition to the Regulation  Number  72  of  2018  explicitly  address  waste use  of  appropriate  tools,  a  strategy  is  also  needed  to  reduce management.  The  Palembang  City  Government  also  has  a macroplastic waste. 

slogan ‘Palembang Zero Waste 2030’ which aims to reduce A sustainable and effective strategy is needed to properly the use of single-use plastics and improve waste management. 

reduce  macroplastic  waste  in  the  Musi  River.  Firstly,  the The  government  plays  a  role  in  regulating  the  use  and Palembang City Government needs to raise public awareness management  of  waste  in  Palembang  City.  Socialization, through  education  and  campaigns  about  the  dangers  of education,  and  environmental  campaigns  are  necessary  in macroplastic waste through various media and involving local addition  to  the  regulations  implemented  to  reduce communities.  Environmental  education  must  start  early  in macroplastic waste. 

order  to  raise  public  awareness  and  concern  about Socialization, education, and campaigns to reduce the use macroplastic  waste  in  the  environment.  In  addition, of  plastic  waste  involve  academics  and  practitioners  in environmental  campaigns  are  also  needed  to  raise  public Palembang City. Academics conduct education in the form of awareness  of  the  dangers  of  macroplastics.  Creative  and socialization  conducted  in  schools  and  practitioners  conduct participatory campaigns involving local communities, such as education related to macroplastic waste  management for the plastic  waste  recycling  competitions,  river  clean-up  actions, community. Socialization, education, and campaign activities and the use of social media, can be an important first step. 

that  have  been  carried  out  by  academics  and  practitioners Secondly,  the  Palembang  City  Government  needs  to related to environmental issues can create a pro-environmental provide more recycling facilities that are adequate and easily society  [36,  37].  There  have  been  many  efforts  and  actions accessible  in  public  areas.  The  provision  of  plastic  waste taken by academics and practitioners to reduce macroplastic 440

waste  in  the  environment  by  processing  macroplastic  waste into useful items. Through education that is applied from an The authors would like to thank the Ministry of Education, early age to the community, it is hoped that  it can instill an Culture,  Research,  and  Technology  through  the  State attitude and concern for the environment [38-40]. 

University  of  Malang,  Indonesia,  for  providing  funding  for The  mayor of Palembang City, together with government this 

research 

with 

contract 

number 

staff-in this case, the Department of Environment and Hygiene 11.6.130/UN32.14.1/LT/2024. 

and related sub-districts-carried out river cleaning activities. 

The  government  also  invites  the  community  to  actively participate in macroplastic waste cleanup activities in the Musi REFERENCES 

River. River cleaning activities are carried out every week to clean  up  macroplastic  waste  that  has  accumulated  in  river 

[1] Rossatto, A., Arlindo, M.Z.F., de Morais, M.S., de Souza, sediments. Additionally, the community contributes both labor T.D., Ogrodowski, C.S. (2023). Microplastics in aquatic and material assistance by providing drinks and snacks during systems:  A  review  of  occurrence,  monitoring  and the collection and cleaning of macroplastic waste around the potential environmental risks. Environmental Advances, river. The government also invites the community to reduce 13: 

100396. 

the usage that contributes to macroplastic waste. Reuse items https://doi.org/10.1016/j.envadv.2023.100396

that can still be used, and invite people to use environmentally 

[2] Nihei,  Y.,  Yoshida,  T.,  Kataoka,  T.,  Ogata,  R.  (2020). 

friendly products. 

High-resolution  mapping  of  Japanese  microplastic  and Every  year,  on  National  Waste  Day,  the  Palembang  City macroplastic emissions from the land into the sea. Water, Government,  the  Department  of  Environment  and  Hygiene, 12(4): 951. https://doi.org/10.3390/w12040951

BPBD  South  Sumatera,  Waste  Banks,  and  environmentally 

[3] Salsabila,  A.S.,  Basyaiban,  M.K.  (2022).  Pencemaran conscious communities come together to clean up the river. In Sungai  Musi  dan  upaya  penanganannya  di  Sumatera addition,  community  groups  that  collect  macroplastic  waste Selatan  tahun  2007-2021.  Environmental  Pollution include WALHI South Sumatra, Rumah Relawan Peduli, and Journal, 

2(3): 

459-473. 

students from Palembang City. 

https://doi.org/10.58954/epj.v3i3.89

The waste that has been collected will be taken directly to 

[4] Arora,  V.,  Tanwer,  N.,  Khosla,  B.,  Laura,  J.S.  (2024). 

the landfill to be weighed. Then the landfill officers together Distribution  of  plastic  debris  and  associated with the community living around, sort the macroplastic waste. 

contaminants  in  Indian  river  ecosystem  and  their In  addition,  non-governmental  organizations  also  process ecological implications. In River Basin Ecohydrology in macroplastic waste. They convert the macroplastic waste into The  Indian  Sub-Continent.  Elsevier,  pp.  183-205. 

reusable  items  and  turn  it  into  gas,  paving  blocks,  and https://doi.org/10.1016/B978-0-323-91545-8.00009-7

handicraft items. 

[5] Pourebrahimi,  S.,  Pirooz,  M.  (2023).  Microplastic While  the  macroplastic  waste  management  strategy  has pollution in the marine environment: A review. Journal various  strengths  and  opportunities,  this  SWOT  analysis of  Hazardous  Materials  Advances,  10:  100327. 

reveals  significant  weaknesses  and  threats  that  require https://doi.org/10.1016/j.hazadv.2023.100327

attention. 

Achieving 

effective 

macroplastic 

waste 

[6] Matavos-Aramyan,  S.  (2024).  Addressing  the management  requires  improved  infrastructure,  public microplastic crisis: A multifaceted approach to removal awareness,  and  more  intensive  cooperation  between  the and  regulation.  Environmental  Advances,  17:  100579. 

government,  private  sector,  and  communities.  In  addition, https://doi.org/10.1016/j.envadv.2024.100579

stricter  law  enforcement  and  innovation  in  the  use  of 

[7] Jia, T., Kapelan, Z., de Vries, R., Vriend, P., Peereboom, alternative  materials  can  help  reduce  the  negative  impact of E.C., Okkerman, I., Taormina, R. (2023). Deep learning plastic waste on the environment. 

for  detecting  macroplastic  litter  in  water  bodies:  A review. 

Water 

Research, 

231: 

119632. 

https://doi.org/10.1016/j.watres.2023.119632

4. CONCLUSIONS

[8] Liro, M., Emmerik, T.V., Wyżga, B., Liro, J., Mikuś, P. 

(2020). Macroplastic storage and remobilization in rivers. 

Based on the results of the study, it can be concluded that Water, 12(7): 2055. https://doi.org/10.3390/w12072055

the source of macroplastic waste pollution in the Musi River 

[9] Van Emmerik, T., Mellink, Y., Hauk, R., Waldschläger, in Palembang City comes from community activities such as K.,  Schreyers,  L.  (2022).  Rivers  as  plastic  reservoirs. 

domestic,  industrial,  market  and  tourism  activities.  The Frontiers 

in 

Water, 

3: 

786936. 

strategy  for  capturing  macroplastic  waste  involves  placing https://doi.org/10.3389/frwa.2021.786936

waste  containment  devices  in  densely  populated  tributaries. 

[10] Leslie,  H.A.,  Van  Velzen,  M.J.,  Brandsma,  S.H., Waste  capture  devices  such  as  trash  booms  in  streams  and Vethaak,  A.D.,  Garcia-Vallejo,  J.J.,  Lamoree,  M.H. 

waste retaining fences are located downstream. To reduce the (2022). Discovery and quantification of plastic particle amount  of  macroplastic  waste  entering  the  environment,  all pollution  in  human  blood.  Environment  International, parties, including the  government,  the  community, and non-163: 

107199. 

governmental  organisations,  must  participate  and  work https://doi.org/10.1016/j.envint.2022.107199

together.  The  implication  of  this  research  is  that  preventing 

[11] Septiani,  B.A.,  Arianie,  D.M.,  Risman,  V.F.A.A., macroplastic  waste  from  entering  the  sea  and  effective Handayani,  W.,  Kawuryan,  I.S.S.  (2019).  Pengelolaan management can reduce the threat to shrinking river endemic Sampah plastik di Salatiga: Praktik dan tantangan. Jurnal populations. 

Ilmu 

Lingkungan, 

17(1): 

90-99. 

https://doi.org/10.14710/jil.17.1.90-99

[12] Isra, M., Syntia, R., Harmin, A., Wiratama, A.P., Sari, ACKNOWLEDGMENT 

C.F.K.  (2024).  Compressive  strength  analysis  of 441

composite  blocks  made  from  glass  powder  and  plastic deposition  of  microplastics  and  mesoplastics  along  the waste.  Jurutera-Jurnal  Umum  Teknik  Terapan,  11(01): river course: A case study of a small river in central Italy. 

58-62. https://doi.org/10.55377/jurutera.v11i01.10237

Hydrology, 

7(4): 

90. 

[13] Jeyasanta,  K.I.,  Sathish,  N., Patterson,  J.,  Edward,  J.P. 

https://doi.org/10.3390/hydrology7040090 

(2020).  Macro-,  meso-and  microplastic  debris  in  the

[25] González-Fernández, D., Cózar, A., Hanke, G., Viejo, J., beaches  of  Tuticorin  district,  southeast  coast  of  India. 

et  al.  (2021).  Floating  macrolitter  leaked  from  Europe Marine 

Pollution 

Bulletin, 

154: 

111055. 

into  the  ocean.  Nature  Sustainability,  4(6):  474-483. 

https://doi.org/10.1016/j.marpolbul.2020.111055

https://doi.org/10.1038/s41893-021-00722-6

[14] Mihai, F.C., Gündoğdu, S., Markley, L.A., Olivelli, A., 

[26] Palmas,  F.,  Cau,  A.,  Podda,  C.,  Musu,  A.,  Serra,  M., et al. (2021). Plastic pollution, waste management issues, Pusceddu,  A.,  Sabatini,  A.  (2022).  Rivers  of  waste: and circular economy opportunities in rural communities. 

Anthropogenic  litter  in  intermittent  Sardinian  rivers, Sustainability, 

14(1): 

20. 

Italy (Central Mediterranean). Environmental Pollution, https://doi.org/10.3390/su14010020

302: 

119073. 

[15] Liro,  M.,  Zielonka,  A.,  van  Emmerik,  T.H.  (2023). 

https://doi.org/10.1016/j.envpol.2022.119073

Macroplastic  fragmentation  in  rivers.  Environment

[27] Cesarini, G., Crosti, R., Secco, S., Gallitelli, L., Scalici, International, 

180: 

108186. 

M. (2023). From city to sea: Spatiotemporal dynamics of https://doi.org/10.1016/j.envint.2023.108186

floating macrolitter  in  the  Tiber  River.  Science of  The

[16] Ntajal, J., Höllermann, B., Falkenberg, T., Kistemann, T., Total 

Environment, 

857: 

159713. 

Evers,  M.  (2022).  Water  and  health  nexus-Land  use https://doi.org/10.1016/j.scitotenv.2022.159713

dynamics,  flooding,  and  water-borne  diseases  in  the

[28] van Emmerik, T., Strady, E., Kieu-Le, T.C., Nguyen, L., Odaw  River  basin,  Ghana.  Water,  14(3):  461. 

Gratiot, N. (2019). Seasonality of riverine macroplastic https://doi.org/10.3390/w14030461

transport. 

Scientific 

Reports, 

9(1): 

13549. 

[17] Pinto,  R.B.,  Bogerd,  L.,  van  der  Ploeg,  M.,  Duah,  K., https://doi.org/10.1038/s41598-019-50096-1

Uijlenhoet,  R.,  van  Emmerik,  T.H.  (2024).  Catchment

[29] Sumarmi,  S.,  Masruroh,  H.,  Anggara,  A.,  Amin,  S. 

scale assessment of macroplastic pollution in the Odaw (2022).  Sapu  Bumi  Segoro  (SABURO)  gerakan  peduli river,  Ghana.  Marine  Pollution  Bulletin,  198:  115813. 

sampah  menuju  laut  bersih  berkelanjutan  di  Dusun https://doi.org/10.1016/j.marpolbul.2023.115813

Sendang  Biru  Kabupaten  Malang.  Dinamika  Sosial:

[18] Shah, M.N.M., Ahmad, F., Abdullah, M.S., Musa, M.K., Jurnal  Pendidikan Ilmu Pengetahuan Sosial,  1(3): 209-Abidin,  N.I.,  Harun,  H.,  Hamid,  N.H.A.,  Awang,  M., 222. https://doi.org/10.18860/dsjpips.v1i3.2127

Rahman, M.A.A., Hamidon, N., Yusop, F.M., Mustafa, 

[30] Nizzetto,  L.,  Bussi,  G.,  Futter,  M.N.,  Butterfield,  D., M.S.S.,  Kamil,  N.A.,  Lee,  T.Y.  (2021).  Design  and Whitehead,  P.G.  (2016).  A  theoretical  assessment  of development  of  trash  trap  of  stream  for  mini  hydro. 

microplastic  transport  in  river  catchments  and  their Materials  Today:  Proceedings,  46:  2105-2111. 

retention  by  soils  and  river  sediments.  Environmental https://doi.org/10.1016/j.matpr.2021.05.435

Science:  Processes  &  Impacts,  18(8):  1050-1059. 

[19] Meenal, M., Patel, K., Patil, A. (2021). Cleaning of water https://doi.org/10.1039/C6EM00206D

bodies  using  coastal  sea  bin  (CSB).  MethodsX,  8:

[31] Lebreton, L.C., Van Der Zwet, J., Damsteeg, J.W., Slat, 101469. https://doi.org/10.1016/j.mex.2021.101469

B.,  Andrady,  A.,  Reisser,  J.  (2017).  River  plastic

[20] Hurley, R., Braaten, H.F.V., Nizzetto, L., Steindal, E.H., emissions 

to 

the 

world’s 

oceans. 

Nature 

Lin, Y., Clayer, F., van Emmerik, T., Buenaventura, N.T., Communications, 

8(1): 

15611. 

Eidsvoll,  D.P.,  Økelsrud,  A.,  nus  Norling,  M.,  Adam, https://doi.org/10.1038/ncomms15611 

H.N., Olsen, M. (2023). Measuring riverine macroplastic:

[32] Meijer, L.J., Van Emmerik, T., Van Der Ent, R., Schmidt, Methods,  harmonisation,  and  quality  control.  Water C., Lebreton, L. (2021). More than 1000 rivers account Research, 

235: 

119902. 

for  80%  of  global  riverine  plastic  emissions  into  the https://doi.org/10.1016/j.watres.2023.119902

ocean. 

Science 

Advances, 

7(18): 

eaaz5803. 

[21] Blettler,  M.C.,  Agustini,  E.,  Abrial,  E.,  Piacentini,  R., https://doi.org/10.1126/sciadv.aaz5803

Garello, N., Wantzen, K.M., Vega, M.G., Espinola, L.A. 

[33] Schmidt,  C.,  Krauth,  T.,  Wagner,  S.  (2017).  Export  of (2023). The challenge of reducing macroplastic pollution: plastic  debris  by  rivers  into  the  sea.  Environmental Testing  the  effectiveness  of  a  river  boom  under  real Science  &  Technology,  51(21):  12246-12253. 

environmental  conditions.  Science  of  The  Total https://doi.org/10.1021/acs.est.7b02368

Environment, 

870: 

161941. 

[34] Wang, T., Li, B., Shi, H., Ding, Y., Chen, H., Yuan, F., https://doi.org/10.1016/j.scitotenv.2023.161941

Liu,  R.,  Zou,  X.  (2024).  The  processes  and  transport

[22] Liro, M., van Emmerik, T.H., Zielonka, A., Gallitelli, L., fluxes  of  land-based  macroplastics  and  microplastics Mihai, F.C. (2023). The unknown fate of macroplastic in entering  the  ocean  via  rivers.  Journal  of  Hazardous mountain rivers. Science of the Total Environment, 865: Materials, 

466: 

133623. 

161224. https://doi.org/10.1016/j.scitotenv.2022.161224

https://doi.org/10.1016/j.jhazmat.2024.133623

[23] Crosti, R., Arcangeli, A., Campana, I., Paraboschi, M., 

[35] Sumarmi,  Putra,  A.K.,  Sahrina,  A.,  Kohar,  U.H.A., González-Fernández,  D.  (2018).  ‘Down  to  the  river’: Shaherani,  N.,  Lestari,  H.D.,  Sholeha,  A.W., Amount,  composition,  and  economic  sector  of  litter Rachmadian,  R.H.,  Wibowo,  N.A.,  Silviariza,  W.Y. 

entering the marine compartment, through the Tiber river (2024).  Implementing  the  OBE  model  in  plastic  waste in  the  Western  Mediterranean  Sea.  Rendiconti  Lincei. 

management using the 4R EPR pattern for green campus. 

Scienze  Fisiche  e  Naturali,  29(4):  859-866. 

International  Journal  of  Environmental  Impacts,  7(3): https://doi.org/10.1007/s12210-018-0747-y 455-473. https://doi.org/10.18280/ijei.070308

[24] Gallitelli, L., Cesarini, G., Cera, A., Sighicelli, M., Lecce, 

[36] Handoyo,  B.,  Astina,  I.K.,  Mkumbachi,  R.L.  (2021). 

F.,  Menegoni,  P.,  Scalici,  M.  (2020).  Transport  and Students’ 

environmental 

awareness 

and 

pro-

442

environmental  behaviour:  Preliminary  study  of untuk  meningkatkan  ecoliteracy  Siswa.  J-PIPS  (Jurnal geography students at State University of Malang. IOP 

Pendidikan  Ilmu  Pengetahuan  Sosial),  10(1):  1-20. 

Conference  Series:  Earth  and  Environmental  Science, https://doi.org/10.18860/jpips.v10i1.20995 

683(1): 

012049. 

https://doi.org/10.1088/1755-

[39] Septiani,  B.A.,  Arianie,  D.M.,  Risman,  V.F.A.A., 1315/683/1/012049 

Handayani,  W.,  Kawuryan,  I.S.S.  (2019).  Pengelolaan

[37] Mkumbachi,  R.L.,  Astina,  I.K.,  Handoyo,  B.  (2024). 

Sampah plastik di Salatiga: Praktik dan tantangan. Jurnal Environmental  awareness  and  pro-environmental Ilmu 

Lingkungan, 

17(1): 

90-99. 

behavior: A case of university students in Malang city. 

https://doi.org/10.14710/jil.17.1.90-99

Jurnal Pendidikan Geografi: Kajian, Teori, dan Praktek

[40] Arini, A.C., Sumarmi, S., Utaya, S. (2024). Kebutuhan dalam Bidang Pendidikan dan Ilmu Geografi, 25(2): 6. 

modul  pembelajaran  lingkungan  gambut  berbasis http://dx.doi.org/10.17977/um017v25i22020p161

kearifan  lokal  untuk  meningkatkan  pengetahuan  dan

[38] Hakiki,  A.R.R.,  Sumarmi,  S.,  Bachri,  S.,  Mkumbachi, sikap peduli lingkungan. GEOGRAPHY: Jurnal Kajian, R.L.  (2023).  Pengembangan  media  pembelajaran Penelitian  dan  Pengembangan  Pendidikan,  12(2):  728-progressive  web  app  berbasis  environmental  learning 739. https://doi.org/10.31764/geography.v12i2.24892

443



index-4_1.jpg





index-3_2.jpg





index-5_2.jpg
aLedle e B L L /L L






index-5_1.jpg





index-6_1.jpg





cover.jpeg
n!Q‘ DETA Bttt

International Journal of Environmental Impacts
Vol. 8, No. 3, June, 2025, pp. 435-443

Journal homepage: http://iieta.org/journals/ijei

Macroplastic Waste Management Strategies in Palembang City

Mega Kusuma Putri'?*®, Sugeng Utaya*®, Sumarmi Sumarmi*@®, Syamsul Bachri*®

Chock for
gy

! Student Doctoral Geography Department, Faculty of Social Science, Universitas Negeri Malang, Malang 65145, Indonesia
2 Geography Education, Faculty of Teacher Training and Education, Universitas PGRI Palembang, Palembang 30116,

Indonesia

3 Geography Department, Faculty of Social Science, Universitas Negeri Malang, Malang 65145, Indonesia

Corresponding Author Email: mega kusuma.2207219@students.um.ac.id

Copyright: ©2025 The authors. This article is published by IIETA and is licensed under the CC BY 4.0 license

(http://creativecommons.org/licenses/by/4.0/).

https://doi.org/10.18280/ijei.080302

ABSTRACT

Received: 20 January 2025
Revised: 6 March 2025
Accepted: 25 March 2025
Available online: 30 June 2025

Keywords:
macroplastic,
strategy

catch  the  rubbish,

river,

The Musi River in Palembang City plays an important role in meeting human needs, such
as food, drink, and clean water. The high level of activity of the community around the
river has led to an increase in macroplastic (MP) waste pollution. This study aims to (1)
determine the condition of macroplastic waste pollution in the Musi River; (2) determine
sustainable macroplastic waste management strategies; and (3) sustainable plastic waste
reduction participation. The method uses a qualitative description of semi-structured
interviews. Data collection used documentation and interviews. Data analysis used
descriptive to describe the current condition and analysed using SWOT. The research
results showed that the source of macroplastic waste pollution came from community
activities such as domestic activities, industry, markets and tourism. The strategy for
capturing macroplastic waste involved placing waste containment devices (trash booms
and waste containment fences) in the streams of densely populated tributaries. To reduce
the amount of macroplastic waste entering the environment, all parties, including the
government, the community, and non-governmental organisations, must participate and
work together. The implication of this research s that preventing macroplastic waste from
entering the sea and effective management can reduce the threat to shrinking endemic river

populations.

1. INTRODUCTION

Rivers in urban areas often become dumping grounds for
community waste. The indifference of the local community
causes the river to become increasingly polluted. The amount
of macroplastic waste in Palembang City has increased every
year. It is clearly seen that the condition of the Musi River or
tributaries is covered with rubbish. Waste that enters the river
environment comes from household waste, industrial waste
and macroplastic waste [1].

The increase in the amount of waste is certainly influenced
by the increase in population. The increase in population
causes plastic production to increase. Plastic is used to
facilitate human life every day. Almost every item used comes
from plastic and the remaining results of anthropogenic
activities inevitably produce plastic waste. This fact causes
plastic production to increase. An increase in the amount of
plastic production can increase the amount of macroplastic
waste. Macroplastic waste that enters the environment is
influenced by human factors that dispose of waste on land, on
riverbanks, or into river channels [2]. Macroplastic waste that
is found in many tributaries is a threat to the local and global
environment, considering that rivers are transport routes for
macroplastic waste from land to the sea. The Musi River in
Palembang City is one of the largest rivers in Indonesia and

435

has an important role in the social, economic and cultural life
of the surrounding community. The Musi River is also used as
a transport route for ships transporting crops to be traded
widely both in Sumatra and outside Sumatera [3]. This has
caused the condition of the Musi River to have a higher level
of pollution.

The condition of the Musi River, which is quite alarming,
can have many negative impacts on the environment and cause
pollution of the environment, both water, soil, and air [4, 5].
‘When macroplastic waste enters the river, it can disrupt the
river's aesthetics, jeopardize the ecosystem, endanger
accidentally swallowed or entangled aquatic animals, lead to
their death, and jeopardize the economic sustainability of
river-dependent communities [6, 7]. When macroplastic waste
remains in a waterway, settles in the sediment, and is exposed
to sunlight, it degrades into microplastics, posing a risk to
human health if swallowed. The problem of macroplastic
waste requires appropriate handling [8-10].

The Musi River is filled with macroplastic waste, leading to
a high level of pollution in the river. The main sources of
pollution in the Musi River are industrial waste from both
large and small industries, household waste, and plastic waste.
Each of these activities is directly related to the river, and it is
this tendency that causes the Musi River to become
increasingly polluted. This condition is quite concerning
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