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Abstract
Climate change has emerged as a global issue, significantly driven by the increasing emissions of greenhouse gases (GHGs) from solid waste management sectors. Open dumping practices and the uncontrolled decomposition of organic waste have the potential to generate methane (CH₄) and carbon dioxide (CO₂) emissions. This study aims to analyze the carbon emission mitigation potential from solid waste management at the State Shipbuilding Polytechnic of Surabaya (PPNS). The methodology employed is a descriptive quantitative approach, adhering to the guidelines established by the IPCC in 2006 and SNI 19-3964-1994. Data were collected through measurements of waste generation and composition across various campus buildings, followed by the calculation of potential emissions based on the composition and type of materials. The findings indicate that the total carbon emissions from the waste sector at PPNS amount to 5.4379 tons of CO₂ annually. By implementing the 3R principles (Reduce, Reuse, Recycle) and optimizing composting activities and recycling through waste banks, emissions can be reduced to 2.0007 tons of CO₂ per year, resulting in a potential emission reduction of 3.4372 tons of CO₂ annually, or approximately 63% of the initial total emissions. The waste composition is predominantly comprised of garden waste (28.3%), plastics (26.3%), and paper (25%), indicating a high potential for reuse and recycling activities. These results demonstrate that integrated waste management significantly contributes to carbon emission mitigation and supports the realization of a low-carbon campus in alignment with Sustainable Development Goals 12 and 13. 
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1. Introduction
Climate change is a global phenomenon characterized by increasing concentrations of greenhouse gases (GHGs) in the atmosphere, particularly carbon dioxide (CO₂), methane (CH₄), and nitrous oxide (N₂O), primarily resulting from human activities. These gases play a crucial role in trapping heat emitted by the Earth's surface, thereby causing a rise in global temperatures and altering climate patterns (IPCC, 2021). The energy, transportation, industry, and waste management sectors are major contributors to global GHG emissions (UNEP, 2020). Solid waste management practices that still predominantly involve open dumping, combined with uncontrolled decomposition of organic waste and suboptimal recycling systems, significantly contribute to GHG emissions (Kaza et al., 2018). In the context of solid waste management, anaerobic decomposition of organic materials in landfills produces methane, which has a global warming potential 28 times greater than that of carbon dioxide (IPCC, 2021). Thus, inefficient waste management not only poses local environmental challenges but also significantly contributes to the increase in global carbon emissions.
To address these issues, modern waste management approaches emphasize the implementation of the 3R principles (Reduce, Reuse, Recycle), aimed at reducing waste generation at the source while maximizing the reuse of still-valuable materials (Kumar et al., 2017). The principle of Reduce focuses on minimizing the use of single-use products, Reuse encourages the repurposing of items without undergoing reprocessing, and Recycle involves converting materials into new products with economic value (Yuan et al., 2020). The application of the 3R principles has proven effective in lowering carbon emissions, as it can reduce the volume of waste sent to landfills and mitigate methane formation from the degradation of organic materials (Lou & Nair, 2019). Consequently, the 3R strategy is a vital component of climate change mitigation policies, both at the national and institutional levels, such as within campus environments.
One tangible application of the 3R principles is composting, which is a method of organic waste management based on aerobic biological processes. In this process, organic materials are decomposed by microorganisms into compost, which is beneficial for soil fertility, with greenhouse gas emissions significantly lower than those from anaerobic decomposition in landfills (Jiang et al., 2018). In addition to reducing the volume of organic waste, composting directly contributes to carbon emission mitigation. Research by Boldrin et al. (2009) indicates that each ton of organic waste composted can prevent emissions ranging from 0.2 to 0.5 tons of CO₂-eq compared to disposal in a landfill. Therefore, composting serves not only as a technical solution for waste reduction but also as a sustainable strategy for carbon emission mitigation.
Beyond composting, waste banks also serve as essential instruments in supporting the implementation of the 3R principles across various institutions, including campus environments. Waste banks function as collection and management centers for inorganic waste, such as plastics, paper, and metals, for recycling or resale (Nakamura et al., 2020). Through this system, the volume of waste ending up in landfills can be minimized, thereby reducing the demand for new raw materials from natural sources, which impacts carbon emissions from primary production processes. Furthermore, the presence of waste banks on campus offers high educational value, as they can foster awareness among the academic community regarding the importance of a circular economy and efficient resource management (Rahmawati & Sutanto, 2022). Thus, these initiatives not only have environmental impacts but also enhance social aspects and promote sustainable learning within educational institutions.
Higher education institutions, as providers of educational services, significantly contribute to greenhouse gas (GHG) emissions (Ismail, 2020). According to Afiuddin and Priastuti (2016), carbon dioxide (CO₂) emissions on campus are generally generated from various energy-intensive activities, such as the use of air conditioning (AC), lighting, and other electrical devices. In addition to emissions from energy consumption, solid waste generated from campus activities also contributes to the institution's carbon footprint. Research by Chuenwong et al. (2022) indicates that the decomposition of organic waste in landfills can produce biogas containing approximately 40% CO₂ and 60% CH₄. Both gases are considered major GHGs that accelerate global warming. Therefore, there is a need for effective carbon emission mitigation efforts to curb the increase of GHGs in higher education environments.
The implementation of various waste management programs aligns with the concept of a sustainable campus, which represents a model of educational institution management that balances environmental, social, and economic aspects across all operational activities. One widely used instrument for assessing campus sustainability is the UI GreenMetric World University Ranking, which evaluates higher education institutions based on indicators such as energy, waste, water, transportation, and environmental education (Suwartha & Sari, 2013). Within this framework, the application of the low-carbon campus concept is a strategic step toward reducing the institution's carbon footprint through energy efficiency, green transportation management, and emission reductions from waste management (Alshuwaikhat & Abubakar, 2008). Therefore, effective and sustainable waste management within campus environments holds significant potential in supporting the achievement of carbon emission mitigation targets. The integration of organic waste composting activities, inorganic waste recycling through waste banks, and the implementation of source reduction policies represents strategic steps toward a sustainable low-carbon campus. This approach not only provides ecological benefits but also reflects the social and moral responsibilities of educational institutions in addressing global climate change challenges.
Efforts toward sustainable waste management through source segregation, organic waste composting, recycling activities via campus waste banks, and reducing single-use plastic consumption are tangible actions that educational institutions can take to curtail carbon emissions. These programs align with the Sustainable Development Goals (SDGs), particularly Goal 12 on Responsible Consumption and Production, and Goal 13 on Climate Action (United Nations, 2015). This research aims to identify and analyze the carbon emission mitigation potential resulting from waste management activities within the campus environment. The study calculates the potential emissions reductions from organic waste composting, inorganic waste recycling, and the application of the 3R principles (Reduce, Reuse, Recycle). The findings are expected to provide a quantitative overview of the contributions of the campus waste management system to carbon emission reductions while establishing a foundation for developing low-carbon campus strategies and supporting educational institutions' involvement in sustainability assessment programs such as UI GreenMetric (Suwartha & Sari, 2013).

2. Methods
This study employs a descriptive quantitative approach aimed at calculating the carbon emission potential from waste management within the State Shipbuilding Polytechnic of Surabaya (PPNS). The measurement of waste characteristics is conducted through the determination of sampling locations using random sampling methods. Primary data are obtained by collecting waste samples from several representative buildings, including classrooms, laboratories, offices, workshops, gardens, a mosque, and a cafeteria, in accordance with the standards set forth in SNI 19-3964-1994. The average waste generation rate per person per day from each sampled building serves as the basis for estimating waste generation in other buildings with similar characteristics. Subsequently, the weight and composition of the waste are calculated to determine the carbon emissions, referencing the IPCC 2006 methodology, which includes estimating methane (CH₄) and carbon dioxide (CO₂) production from each type of waste. The analysis continues with the calculation of emission mitigation potential through the Recovery Factor (RF) approach based on the types of recyclable materials, including organic matter, plastics, paper, metals, and glass (Kreith & Tchobanoglous, 2002). The results of the analysis are presented in the form of tables and graphs comparing total emissions before and after mitigation efforts, thus illustrating the contributions of the 3R (Reduce, Reuse, Recycle) activities in reducing carbon emissions.
2.1 Determination of Sampling Quantity
The determination of sampling locations follows the methodology outlined in SNI 19-3964-1994. A total of 10 sampling locations were selected, including Building E, Building T, Building C, the Cafeteria and Inbis, the Repair Workshop, Building J, Building K, Building P and M, the Mosque, and the Garden. The formula used for sample selection, as per SNI 19-3964-1994, is as follows:
T= Cd  	(1)
Where :
T		= Number of sampled buildings
Cd	= 1 
TS	= Total number of buildings
	PPNS has a total of 23 communal waste bins. The sampling method employed here is cluster sampling. The sources of waste to be sampled are categorized into 6 locations based on their building functions: offices, laboratories/workshops, classrooms, mosque, cafeteria, and garden. The descriptions of these 6 location groups are as follows:
· Offices (8): Library, Directorate Building, Student Practice Building, Theory Building, P3M Building, Teleconference Building, Music Hall, Training Center Building. 
· Laboratories/Workshops (8): Central Workshop, North Workshop, Building J Laboratory, New Workshop, South Workshop, Tool Workshop, Wood Workshop, Building K Laboratory. 
· Classrooms (3): Building N, Building P, Building M. 
· Mosque 
· Cafeteria 
· Garden: Front Garden and Back Garden
Based on the specified number of each location, the results of the sampling calculation are presented in Table 1.
Tabel 1 Number of Sampled Buildings
	No
	Nama cluster
	Jumlah sampel

	1
	Office
	3 samples

	2
	Lab/Workshop
	3 samples

	3
	Classroom
	2 samples

	4
	Garden
	2 samples



2.2 Calculation of Waste Generation Rate
According to SNI 19-3964-1994, waste generation measurements are conducted over 8 consecutive days. The calculation of waste generation employs the following formula: 
                                                                                                                           (2)
Where:
Vs 	: Measured Waste Volume
U		: Number of Waste-Generating Units

2.3 Carbon Emission Calculation from Waste Management at PPNS 
According to IPCC (2006), the calculation of carbon emissions utilizes the following formulas:
DDOCm			 = W × MCF × DOC × DOCf    					(3)                                                                                        
Amount of CH₄ (Lo)	 = DDOCm × 16/12 × F 						(4)
Total CH₄ Emissions 	 = (Amount of Methane – R) × (1 – OX) 				(5)
CO₂ Emissions 		 = Total CH₄ Emissions × ((1 – F) / F + OX) × (MR CO₂ / MR CH₄)   (6)
Total Emissions 		 = (Total CH₄ Emissions + CO₂ Emissions) × 365 days 		 (7)
Notes:
W  	: Weight of waste composition
MCF 	: Methane correction factor, 0.8
DOC 	: Degradable Organic Carbon, IPCC default value
DDOCm	: Mass of decomposable DOC
DOCf 	: Default DOCf value for Indonesia is 0.5
F  	: Default value of 0.5 for methane fraction in landfill gas
R  	: Zero (0), as Indonesia does not yet have CH₄ treatment facilities
OX 	: Default oxidation factor, 0.1
16/12 	: Molecular weight ratio of CH₄/C
16/44 	: MR CH₄ / MR CO₂

2.4 	Calculation of Recovery Factor
According to Tchobanoglous (2002), waste has the potential for recycling, commonly referred to as the recovery factor. The determination of the recovery factor for each waste composition at PPNS is conducted through direct field observations while adhering to the reference values established by Kreith and Tchobanoglous (2002). The recovery factor can be calculated using the following formula: 
%RF =  x 100%	(7)
	Determining the recovery factor is the process of identifying the percentage of waste mass that can potentially be recovered (such as through recycling, composting, or reuse) from the total waste mass generated (Dwi et al., 2024). The explanation is as follows:
Total Waste Mass: The total weight of waste collected from its source (e.g., within the PPNS environment) before any sorting is conducted.
Recoverable Waste Mass: The weight of waste components that are technically and economically feasible to recover. This category typically consists of materials with economic value or reuse potential, such as: Plastics (bottles, packaging), Paper and cardboard, Metals (iron, aluminum), Glass and Organic waste (for composting)
By calculating the recovery factor percentage, it is possible to determine the potential extent of waste reduction achievable through recycling and material recovery activities. A high %RF value indicates that a significant portion of the generated waste still possesses economic value and can be diverted from final disposal (landfill), thereby supporting the implementation of sustainable waste management principles.

2.5	Emision Mapping
The mapping of emissions data calculated using the formulas in accordance with the IPCC Guidelines will be represented using AutoCAD software. The results of these calculations will be mapped based on frequency distribution calculations. The following describes the process for determining the range and number of colors used for mapping carbon footprints:
Determining the Range (Range) = 
Jangkauan (Range) = X max − X min 								(8)
Determining the Number of Classes (k) 
K = 1+ 3,3 log n 											(9)
Determining the Class Interval Length (i)  I =  	(10)
		
3. Result and Discussion
3.1 Solid Waste Management in PPNS 
This study focuses on estimating greenhouse gas (GHG) emissions generated from the non-hazardous solid waste management sector. In its classification, waste generation is divided into six categories—classrooms, laboratories, offices, workshops, gardens, mosques, and cafeterias—referring to the Indonesian National Standard (SNI) 19-3964-1994. All stages of waste management—from generation, collection, transportation, processing, to final disposal—contribute to GHG emissions (Kristanto & Koven, 2019). Waste management activities within the PPNS environment are presented in Figure 1.
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                                                     Gambar 1. Existing Waste Flow in PPNS

Figure 1 illustrates the waste management flow within PPNS. Waste originating from various buildings is collected by cleaning personnel and temporarily stored at the PPNS Temporary Storage Facility (TPS). Subsequently, the accumulated waste is transported by a third party for further processing. The accumulation of waste at PPNS has the potential to generate GHG emissions, as noted by Kristanto & Koven (2019). The calculation of carbon emissions from waste management at PPNS is based on the weight of each waste composition. Figure 2 presents a visualization of the waste composition generated from all buildings selected as sampling points at PPNS. SNI 19-3964-1994 outlines that waste composition includes physical components such as food waste, paper and cardboard, wood, textiles, rubber and leather, plastics, ferrous and non-ferrous metals, glass, and other materials such as soil, sand, stones, and ceramics.
















Figure 2 Solid Waste Composition at PPNS
Figure 2 shows that the largest solid waste composition in PPNS is garden waste (28.3%), while the smallest is diaper waste (1.2%). The majority consists of non-compostable waste such as plastics and glass, which have high potential for recycling. This finding aligns with Fauzi et al. (2022), who stated that solid waste sorting and recycling can reduce landfill accumulation while generating economic value. A study at Diponegoro University reported that emissions from solid waste management contributed 0.76% of total carbon emissions (Willentiana et al., 2019). Strategies such as composting, recycling, and waste sorting have been proven effective in reducing emissions (Saputra et al., 2024; Sunarto, 2013). Waste bank programs and environmental education also contribute to reducing waste volume. An analysis conducted at Bhayangkara University supports similar conclusions, indicating that waste dominated by recyclable materials can reduce waste accumulation by up to 94% (Meilani et al., 2021).
The average solid waste generation rate per person per day across all sampled buildings is used as a reference to calculate the average weight of each waste composition in buildings where direct sampling has not been conducted. This approach provides a more representative overview of waste generation across all buildings, ensuring that the resulting data reflects existing conditions even when not all buildings are measured directly. A study by Pihawiano et al. (2024) notes that carbon emission values obtained from sampled buildings may be compared to, and used as representations for, unsampled buildings, provided that both share similar characteristics. The building representations include: Building E representing Teleconference (S), Building T representing Buildings A and B, the Canteen and Inbis representing the Library and Shipmart, the Repair Workshop representing the Tool, Construction, Welding, CNC, and Wood Workshops, and Buildings P and M representing Building N. This classification is used to estimate the waste composition weights for buildings without direct sampling. These estimated weights support subsequent analyses related to the potential for recycling and the calculation of resulting emissions (Figure 3.).


Figure 3.   Carbon Emissions from solis waste produced at each location in PPNS

	Sofriadi et al. (2017) explain that there is a linear relationship, or a strong correlation, between the weight of waste generated and the amount of carbon emissions produced, which is also influenced by the type of waste composition. Their findings support the present study, which demonstrates that the magnitude of emissions from each building is affected by the weight of the respective waste components generated by that building. Other studies further indicate that moisture content, the carbon-to-nitrogen (C/N) ratio, and aeration levels significantly influence the amount of greenhouse gas emissions produced. High moisture content, for example, can accelerate the rate of gas emissions generated (Tang et al., 2023).

3.2 Carbon Emission Mitigation
The Recovery Factor (RF) is an indicator that represents the percentage of waste that can be managed (Sofriadi et al., 2017). The calculated RF values are then used to estimate the emissions from waste components that have the potential to be reduced. The RF calculation for recyclable waste is based on the compositional potential that holds economic value and can be distributed through collaboration with the PPNS Waste Bank. This calculation process refers to the guidelines developed by Kreith & Tchobanoglous (2002), as presented in Table 2.
Tabel 3 Ideal Composition Recovery Factor Percentages
	Material
		Recovery Percentage (Recovery Factor)



	




	
	Range (%)
	Tipikal (%)

	Easily biodegradable organic waste
	
	80

	Paper
	40 - 60
	50

	Plastic
	70 - 90
	80

	Glass
	50 - 80
	65

	Metal
	70 - 95
	85


                   Source: (Kreith & Tchobanoglous, 2002)
The determination of recovery factor values for each waste composition at PPNS was conducted through direct field observation while still referring to the benchmark values established by Kreith and Tchobanoglous (2002). The following is an example calculation for metal waste generated at PPNS:
Weight of metal waste composition= 0,285 Kg
Weight of recovered metal waste= 0,255 Kg
%RF		=   x 100%
			=  x 100% = 89,47 %
The potential for metal waste recovery reaches 0.255 kg with a recovery factor of 89.47%. Based on direct sampling calculations, this value falls within the established range of 70% to 95%, as shown in Table 2. Once the recycling potential of waste at PPNS has been identified, the next step is to calculate the resulting emissions. Utilizing this recycling potential can yield significant positive impacts if implemented optimally and effectively. The carbon emissions listed in Table 1 can be reduced through the optimization of waste recovery as previously described. In the solid waste sector, carbon emissions have the potential to decrease by 3.4372 tCO₂/year if recycling activities are carried out through the PPNS Waste Bank, as shown in Figure 3 and calculated using the following equations:
CO₂ emissions from all waste components in Building C: 0.2672 tCO₂/year
CO₂ emissions from recyclable waste in Building C: 0.1773 tCO₂/year



Figure 4 ,Total Solid Waste Emissions After and Before Mitigation
The figure 4 showed that mitigation of carbon emission from solid waste management in PPNS was reduced by 3R program (Recycle, Reuse and Recovey). Rahmah et al. (2024) reveal that the implementation of recycling programs in various cities across Indonesia has successfully reduced the volume of waste disposed while simultaneously lowering greenhouse gas emissions. These findings emphasize the importance of collaboration among government entities, communities, and the private sector in developing more efficient waste management systems. Meanwhile, research conducted by Try Julita et al. (2021) highlights the importance of waste management in campus environments, particularly in reducing methane (CH₄) emissions through strategies such as recycling and composting. A study by Irawan et al. (2025) demonstrates that the application of the 4R principles (Reduce, Reuse, Recycle, Replace) at the Politeknik Negeri Jember campus has significant potential to reduce greenhouse gas emissions by up to 1.2 tons CO₂-eq per month, with the largest reductions resulting from reduce and recycle activities. Through such measures, higher education institutions can contribute to mitigating methane emissions from waste that ultimately ends up at final disposal sites (TPA). Achieving this, however, requires strong support and commitment from campus management as well as the entire academic community.

3.4 Carbon Footprint of All Buildings with Mapping and Mitigation Measures
The carbon footprint map illustrates the distribution of emissions generated from campus environmental activities, including non-hazardous solid waste management. In this study, carbon footprint mapping focuses on environmental activities within PPNS, as presented in Figure 4. The carbon footprint values calculated for PPNS are analyzed using map-based visualizations. The map is classified according to the results of frequency distribution calculations, which aim to determine color categories representing different emission levels across the mapped areas. The following is an illustration of the calculation process for the non-hazardous solid waste management sector in determining the color categories, referring to Equations 8 to 10.Menentukan Jangkauan (Range) 
1. Determining the Range

2. Determining the Number of Classes (k)

3. Determining the Class Interval (i)
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Figure 5. Mapping results of Non B3 Solid Waste management CO2 emissions in buildings at PPNS

Figure 5 presented that the mapped results of carbon emissions from the non-hazardous solid waste sector in the Politeknik Perkapalan Negeri Surabaya (PPNS) campus environment. Based on the calculations, the area with the highest emission value is the garden area—comprising the front and back gardens—with total emissions of 1.2387 tons CO₂/year. The elevated emission levels in this area are attributed to the dominance of garden waste such as leaves, branches, and pruning residues, which contain high organic content and have the potential to generate greenhouse gases during decomposition. This finding aligns with the study conducted by Sardi et al. (2021), which states that garden areas can generate substantial CO₂ emissions from various biological and soil processes. However, when well-managed and supported by productive vegetation, gardens can also serve as important elements for carbon sequestration and for reducing net emissions in campus or urban environments.
Following the garden area, Building J ranks second with emissions of 0.6226 tons CO₂/year. The high emission level is due to intensive activities, including laboratory work and practicum sessions, which produce larger volumes of waste compared to other buildings. The cafeteria ranks third with emissions of 0.4375 tons CO₂/year, primarily originating from substantial amounts of food waste and single-use plastics.
Additionally, the Library and Shipmart generate 0.4067 tons CO₂/year, followed by Building M with 0.3457 tons CO₂/year, and the mosque with 0.3353 tons CO₂/year. This distribution pattern indicates that areas with high activity levels or large quantities of organic waste tend to contribute significantly to total carbon emissions within the PPNS campus. Sofriadi et al. (2017) also explain that there is a linear relationship or strong correlation between the weight of waste generated and the amount of carbon emissions produced, which is further influenced by the type of waste composition.

4 Conclusions
This study demonstrates that waste management at the Politeknik Perkapalan Negeri Surabaya (PPNS) contributes significantly to carbon emission generation, yet also possesses substantial potential for mitigation through the implementation of an integrated waste management system based on the 3R principles (Reduce, Reuse, Recycle). Carbon emission estimates calculated using the IPCC (2006) guidelines indicate that total emissions from the solid waste sector amount to 5.4379 tons CO₂/year. The largest contribution comes from organic waste—food waste and garden waste—which accounts for approximately 2.768 tons CO₂/year, or 51% of total emissions. Meanwhile, inorganic waste such as plastics and paper produces 1.423 tons CO₂/year and 1.018 tons CO₂/year, respectively. The application of 3R-based mitigation strategies, particularly through composting organic waste and recycling inorganic waste via the campus waste bank, has proven effective in significantly reducing carbon emissions. After the mitigation measures were implemented, total emissions decreased to 2.0007 tons CO₂/year, resulting in a reduction potential of 3.4372 tons CO₂/year, or approximately 63% of the initial emissions. Overall, the findings of this study reaffirm that the implementation of an integrated waste management system on campus is not only effective in reducing carbon emissions but also enhances resource management efficiency and fosters sustainability awareness among the academic community. The continuous implementation of composting activities, waste bank operations, and environmental education at PPNS has the potential to strengthen the institution’s role as a low-carbon campus while supporting the achievement of the Sustainable Development Goals (SDGs), particularly SDG 12 (Responsible Consumption and Production) and SDG 13 (Climate Action).
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Theory Building (C)	Training Center Building (TC)	P3M Building (E)	Library 	&	 Shipmart	Directorate Building (A)	Student Practice Building (B)	Teleconference Building	Building J	Building K	South Workshop (Repair Workshop)	Welding Workshop	Construction Workshop	CNC Workshop	Tool Workshop	Wood Workshop	Building P	Building M	Building N	Mosque	Garden	Cafeteria	0.26719999999999999	0.22209999999999999	8.3799999999999999E-2	0.40670000000000001	0.20399999999999999	0.19040000000000001	5.5800000000000002E-2	0.62260000000000004	0.23180000000000001	0.1502	0.12520000000000001	0.1066	7.2499999999999995E-2	6.0699999999999997E-2	0.10199999999999999	0.151	0.34570000000000001	2.8199999999999999E-2	0.33529999999999999	1.2386999999999999	0.4375	


Carbon emission before mitigation(ton CO2/year)	Teory Building C	Building  Training Center (TC)	 P3M Building  (E)	Library and Shipmart	Directorat Building  A	Building  B	Gedung Teleconference	Building  J	Building K	Workshop Reparation	Welding Workshop	Construction Workshop	CNC Workshop	Perkakas Workshop	Wood Workshop	Building P	Building M	Building N	Mosquito	Garden	Canteen	0.26715559741171879	0.22210043196259599	8.3783565189843784E-2	0.40672980665100011	0.20401908118200007	0.19044664920225007	5.583372834375E-2	0.6225988273115628	0.23175613437046877	0.15016019620612509	0.12516602987700004	0.10656064890450001	7.2536366196000013E-2	6.0711925585500016E-2	0.10199898933525001	0.15097088435625006	0.34568771468765641	2.8185921193500007E-2	0.33532330409156264	1.2387174250500004	0.43749463060406257	Teory Building C	Building  Training Center (TC)	 P3M Building  (E)	Library and Shipmart	Directorat Building  A	Building  B	Gedung Teleconference	Building  J	Building K	Workshop Reparation	Welding Workshop	Construction Workshop	CNC Workshop	Perkakas Workshop	Wood Workshop	Building P	Building M	Building N	Mosquito	Garden	Canteen	Carbon emission after mitigation(ton CO2/year)	Teory Building C	Building  Training Center (TC)	 P3M Building  (E)	Library and Shipmart	Directorat Building  A	Building  B	Gedung Teleconference	Building  J	Building K	Workshop Reparation	Welding Workshop	Construction Workshop	CNC Workshop	Perkakas Workshop	Wood Workshop	Building P	Building M	Building N	Mosquito	Garden	Canteen	8.9943428743174098E-2	8.7441316827151117E-2	2.8935288962291271E-2	0.23905079075533958	8.0328903279111935E-2	7.5009830960269822E-2	1.9268210858714989E-2	0.23761616464769408	9.7440594500383282E-2	7.4025565156927181E-2	6.3422541780840919E-2	5.4010776633149696E-2	3.67021590606657E-2	3.0728201247771307E-2	5.1643048113001785E-2	5.5116992091908276E-2	0.13171414183326399	1.0529999893583102E-2	0.12565003532222144	0.15508742161626032	0.25708297915557732	



Solid waste Compostion in PPNS




















Carboard	HVS	Mix Paper	Wood	Metal 	Rubber	Fabric	Food waste	Glass	Leave	HDPE 	LDPE 	PET 	PVC	PP	PS	Diapers	Residue	2.7793749999999999	3.9875000000000007	9.0243749999999991	0.12437499999999999	8.1250000000000003E-2	4.3750000000000004E-3	0.47750000000000004	9.2068750000000001	0.95812500000000012	17.809999999999999	1.191875	5.1620228187499997	4.5387500000000003	0.25687500000000002	3.9093750000000003	1.743125	0.75646893375000002	0.98062499999999997	
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[ total emisi dalam ton (0,0282 - 0,2001)

3 total emisi dalam ton (0,2902 - 0,552)
- total emisi dalam ton (0,553 - 0,815)
[ total emisi dalam ton (0,816 - 1,078)

I total emisi dalam ton (1,079 - 1,2387)





