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Abstract: The notion of a sustainable campus (green campus) may be used to execute higher education's strategic role in 

contributing to sustainable development. The Strategic Plan of Medan State Polytechnic, at Strategic Objective Point 7 

concerning Improving the Quality of Management of Tridharma Implementation, states that one of Medan State Polytechnic's 

strategic efforts is to implement sustainable development in the form of a green campus. The scoring evaluation based on 

categories and waste indicators (WS) based on the UI GreenMetric Guideline World University Rankings 2023 received 75 

points out of a possible 1800 points, or 4.3%. Furthermore, efforts are made to improve the waste category's scoring by 

constructing stabilization ponds comprised of anaerobic ponds, facultative ponds, and maturation ponds for wastewater 

generated from cleaning laboratory equipment, while the remaining concrete material is used as a mixture of Cement Treated 

Base (CTB). 
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1. Introduction  

Rising sea levels, melting glaciers, altering rainfall patterns, 

and rising surface temperatures have all contributed to 

growing evidence of climate change in recent decades. Other 

data indicates that climate change in recent years has been too 

quick to damage human existence and the lives of other 

animals, resulting in lengthy arguments and discussions about 

how to foresee its negative impacts and plan for the future for 

future generations. The university environment is a small 

element of the global community that must contribute to the 

fight against climate change and sustainable development. 

The notion of a sustainable campus (Green Campus) may be 

used to execute universities' strategic role in contributing to 

sustainable development. 

University of Indonesia (UI) established the UI 

Greenmetric World University Rankings in 2010 to assess 

campus sustainability achievements [1]. The program is 

designed to serve as a starting point for evaluating higher 

education institutions across the world. Furthermore, it is 

intended at the government, local and international 

environmental organizations/agencies, and the community in 

terms of implementing the notion of sustainability. The six 

major areas of the UI Greenmetric Guideline World 

University Rankings 2023 are Infrastructure (SI), Energy and 

Climate Change (EC), Waste (WS), Water (WR), 

Transportation (TR), and Education and Research (ED). 

In Medan State Polytechnic's Strategic Plan, at Strategic 

Objective Point 7 concerning Improving the Quality of 

Management of Tridharma Implementation, steps in 
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implementing sustainable development in the form of a green 

campus are stated as one of Medan State Polytechnic's 

strategic efforts. Meanwhile, Medan State Polytechnic, one of 

Medan City's institutions, has never undertaken a campus 

sustainability review. As a result, research on scoring and 

attempts to enhance evaluation are necessary so that Medan 

State Polytechnic can profit from participation in the UI 

Greenmetric World University Rankings 2023. 

The waste category (WS) was scored in this study, and it 

consists of six indicators: the university waste recycling 

program (WS1), the program to reduce the use of paper and 

plastic on campus (WS2), organic waste treatment (WS3), 

inorganic waste treatment (WS4), toxic waste treatment 

(WS5), and waste disposal (WS6). Based on the evaluation, 

we will be able to determine the value (score) acquired for the 

Waste category (WS) from a maximum of 1800 points, or 18% 

of the total overall value. Following that, efforts are 

undertaken to raise the value of the hazardous waste treatment 

indicator (WS5). 

Based on the foregoing, the problem formulation in this 

study is how is the design of toxic waste management (B3) in 

the Civil Engineering Department's laboratory at Medan State 

Polytechnic. While the goal of this research is to develop a 

toxic waste management design model (B3) in the Civil 

Engineering Department's laboratory and workshop at Medan 

State Polytechnic. 

The following are the limitations of this study's problem:  

1. Scoring is done in the waste category (WS) using the 

UI Greenmetric Guideline World University Rankings 

2023. 

2. Efforts to improve the value (scoring) are limited to 

the toxic waste treatment program indicator (WS 5). 

3. The research was carried out in the Civil Engineering 

laboratory and workshop at Medan State Polytechnic. 

4. Data on scoring assessment were obtained from the 

Medan State Polytechnic campus. 

This study is expected to yield the following benefits:  

1. Existing condition UI Greenmetric score can be used 

as a reference in improvements related to waste 

indicators in Medan State Polytechnic conditions to 

achieve the highest score. 

2. Participation in the UI Greenmetric World University 

Rankings program indicates that Medan State 

Polytechnic is concerned about global warming. 

2. Methodology    

Waste treatment and recycling activities are major factors in 

creating a sustainable environment. The activities of 

university staff and students on campus will produce a lot of 

waste; therefore, some recycling and waste treatments 

programs should be among the concern of the university. This 

is a qualitative study that was conducted using secondary data 

and surveys. These data are used to calculate the scoring of the 

existing waste category conditions at Medan State Polytechnic. 

The scoring assessment is based on the waste category, which 

has six indicators, as follows: 

Table 1. Criteria Used in Waste Category [2] 

No Categories and indicators Maximum Score 

 

 

WS 

1 

3R (Reduce, Reuse, Recycle) 

program for university’s waste  

300  

None. Please select this option if 

there is no program at your 

university.  

 0 

3R program in preparation   0.25x300 

3R program 1 – 50% 

implemented  

 0.50x300 

3R program > 50 – 75% 

implemented  

 0.75x300 

3R program > 75% implemented   1.00x300 

 

 

 

WS 

2 

Program to reduce the use of 

paper and plastic on campus 
300  

None. Please select this option if 

there is no program at your 

university.  

 0 

1 program   0.25x300 

2 programs   0.50x300 

3 programs   0.75x300 

More than 3 programs   1.00x300 

 

 

WS 

3 

Organic waste treatment 300  

Open dumping   0 

Partial (1 - 25% treated)   0.25x300 

Partial (> 25 - 50% treated)   0.50x300 

Partial (> 50 - 75% treated)   0.75x300 

Extensive (> 75% treated)   1.00x300 

 

 

WS 

4 

Inorganic waste treatment 300  

Burned in the open   0 

Partial (1 - 25% treated)   0.25x300 

Partial (> 25 - 50% treated)   0.50x300 

Partial (> 50 - 75% treated)   0.75x300 

Extensive (> 75% treated)   1.00x300 

 

 

WS 

5 

Toxic waste treatment 300  

Not managed   0 

Partial (1 - 25% treated)   0.25x300 

Partial (> 25 - 50% treated)   0.50x300 

Partial (> 50 - 75% treated)   0.75x300 

Extensive (> 75% treated)  

or campus produces a minimum 

amount of toxic waste  

 1.00x300 

WS 

6 

Sewage disposal 300  

Untreated into waterways   0 

Treated with preliminary 

treatment  
 0.25x300 
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No Categories and indicators Maximum Score 

Treated with primary treatment   0.50x300 

Treated with secondary treatment   0.75x300 

Treated with tertiary treatment   1.00x300 

 TOTAL 1800  

 

Following the calculation of the existing conditions' scoring, 

efforts will be made to increase the scoring. The following 

diagram shows the research flow : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Research flow chart 

3. Results and Discussion 

3.1. Calculation of existing condition scoring 

The following is the scoring calculation for the existing 

conditions of the Medan State Polytechnic campus based on 

the waste category (WS) and its 6 indicators : 

1. 3R (Reduce, Reuse, Recycle) program for university’s 

waste (WS.1) 

The 3R recycling program indicator (WS.1) received a 

score of 0 (zero) because Medan State Polytechnic 

currently does not have a 3R program. Some waste is 

burned, while others are directly transported by garbage 

trucks and disposed of in the Medan city landfill without 

first being recycled. 

2. Program to reduce the use of paper and plastic on 

campus (WS.2) 

The indicator of the campus program to reduce paper 

and plastic use (WS.2) received a score of 75. There was 

only one program to reduce paper waste until now, with a 

circular letter issued by the director of Medan State 

Polytechnic regarding the use of the Electronic Office 

Manuscript System (SINDE) application within Medan 

State Polytechnic. The Ministry of Education and Culture 

is responsible for this application. This application became 

operational on August 1, 2023. It is hoped that this circular 

letter will reduce the use of paper in managing 

correspondence at Medan State Polytechnic. 

3. Organic waste treatment (WS.3) 

The indicator of the organic waste processing program 

(WS.3) received a score of 0 (zero) because there is no 

organic waste processing at Medan State Polytechnic. 

Garbage trucks transport all waste and dump it in landfills. 

4. Inorganic waste treatment (WS.4) 

Because inorganic waste generated in the Medan State 

Polytechnic environment is not processed, the inorganic 

waste processing program indicator (WS.4) received a 

score of 0 (zero). Garbage trucks will transport paper, 

bottles, wood, and other waste to the landfill alongside 

organic waste. Damaged waste, such as computers, tables, 

and chairs, is only stored in the warehouse or stacked in 

one location. 

 

 

 

 

 

 

 

 

 

Figure 2. Warehouse for storage of table waste, electronics, etc. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Piles of glass waste, chairs, and so on. 
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5. Toxic waste treatment (WS.5) 

The toxic waste treatment program indicator (WS.5) 

received a score of 0 (zero) because all toxic waste 

generated by the Civil Engineering Department's Materials 

Laboratory was not treated. 

6. Sewage disposal (WS.6) 

Because all university domestic wastewater sourced 

from bathrooms, canteens, and rainwater is directly 

discharged into the sewer without being treated or utilized 

first, the toxic waste treatment program indicator (WS.6) 

received a score of 0 (zero). 

 

 

 

 

 

 

 

 

 

Figure 4. Medan State Polytechnic's waste disposal situation 

The scoring conclusion for the waste category (WS) is 

shown in the table below based on the assessment of the 

above categories : 

Table 2. Results of existing condition scoring calculations 

No Categories and indicators 
Maximum 

Score 

Existing 

conditions 

score 

WS 1 3R (Reduce, Reuse, 

Recycle) program for 

university’s waste  

300 0 

WS 2 Program to reduce the use 

of paper and plastic on 

campus 

300 75 

WS 3 Organic waste treatment 300 0 

WS 4 Inorganic waste treatment 300 0 

WS 5 Toxic waste treatment 300 0 

WS 6 Sewage disposal 300 0 

 TOTAL 1800 75 

 

According to the calculations in table 2, the total scoring of 

the waste category at Medan State Polytechnic based on UI 

Greenmetric 2023 is 75 points out of a total of 1800 points. 

 

 

3.2. Attempts to improve the score 

Medan State Polytechnic received a total score of 75 points 

and a score of zero (0) for the B3 waste treatment program 

(WS.5) after scoring B3 waste treatment using the UI 

Greenmteric 2023 guidelines. This is because the B3 waste 

management system at Medan State Polytechnic lacks a good, 

structured, and systematic management program, particularly 

in the Civil Laboratory. 

A concrete laboratory, asphalt laboratory, UTM structure 

laboratory, soil laboratory, IUT laboratory, and hydraulics 

laboratory comprise the civil laboratory. The following 

hazardous waste is generated in the Civil Laboratory of 

Medan State Polytechnic: 

1. Waste water from laboratory equipment. 

In addition to serving as a learning environment for 

students, the civil laboratory also serves as a sample 

testing facility that adheres to SNI standards. Concrete 

samples will be created by students who practice in the 

laboratory. The tools used to make the samples will then 

be washed under running water. This used water, which 

contains cement, sand, soil, and other materials, is 

discharged directly into the sewer without any 

management. 

 

 

 

 

 

 

 

Figure 4. Waste water from equipment washing 

2. Excessive materials from student testing and practice. 

In addition to the liquid waste generated by laundry, 

civil laboratories generate material waste from testing and 

student practice. Concrete, gravel, sand, and asphalt make 

up the waste. This material waste has not been managed; 

it is simply collected or stacked and then transported by 

truck to a specific location for disposal. This material 

waste is hazardous waste because it contains toxic 

materials (B3) and is difficult to decompose. Waste 

concrete is concrete that has been used but is no longer 

suitable for construction. [4]. 

Hazardous and toxic waste management is a set of 

activities that includes the storage, collection, utilization, 

transportation, and processing of hazardous and toxic 

waste, as well as the disposal of the waste. 
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Figure 5. Waste materials from testing 

Hazardous and toxic waste (B3) is the residue of a business 

and/or activity that contains substances, energy, and/or other 

components that, either directly or indirectly, can pollute 

and/or damage the environment, and/or endanger the 

environment, health, and the survival of humans and other 

living things due to their nature, concentration, and/or amount 

[10]. The management of generated B3 waste must be done 

specifically so that all potential risks are eliminated or reduced. 

Hazardous and toxic waste management is a set of activities 

that includes storing, collecting, utilizing, transporting, and 

processing hazardous and toxic waste, as well as stockpiling 

the results of such activities. Stabilization ponds are artificial 

shallow ponds that use physical and biological processes to 

reduce the pollutants in wastewater. These processes include 

solid particle settling, organic matter decomposition, nutrient 

reduction (P and N), and pathogenic organism reduction 

(bacteria, worm eggs, and viruses) [5]. Stabilization ponds are 

classified into anaerobic ponds, facultative ponds, and 

maturation ponds based on the biological process [5][7]. To 

achieve wastewater quality, a combination of anaerobic, 

facultative, and maturation ponds will be used in the treatment 

process. Stabilization ponds, which include anaerobic, 

facultative, and maturation ponds, can reduce the BOD 

content of wastewater by up to 90%, while coli bacteria (an 

indicator of the presence of pathogenic organisms) can be 

reduced by up to 99% [5][9]. Floating aquatic plants or 

floating in water are used to create maturation ponds. The 

aquatic plants used in this treatment system can absorb 

relatively large amounts of inorganic nutrients (especially P 

and N) [5][6][3]. Furthermore, this system can reduce the 

heavy metal content of wastewater [5][7][1]. 

Creating a program to manage cleaning wastewater and 

materials left over from student testing and practice can help 

to improve the waste indicator (WS) score. To remove B3 

levels in the water, the laundry wastewater is processed into 

clean water using a stabilization pond system. Waste from 

testing and student practice is recycled and reused by using 

Cement Treated Base (CTB) Technology [8]. The technology 

processes no longer used concrete waste and adds additives to 

it so that it can be reused with a higher structural value. 

Cement Treated Base (CTB) technology allows for the use and 

processing of waste materials with no use value into road 

foundation materials. 

The following diagram depicts the design of civil laboratory 

B3 waste management: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Civil laboratory B3 waste processing design 

4. Conclusion 

The existing condition of Medan State Polytechnic, as 

assessed by the UI GreenMetric Guideline World University 

Rankings 2023, is worth 75 points out of a possible 1800 

points, or 4.3%.  

Furthermore, efforts are made to improve the waste 

category's scoring by constructing stabilization ponds 

comprised of anaerobic ponds, facultative ponds, and 

maturation ponds for wastewater generated from cleaning 

laboratory equipment, while the remaining concrete material 

is used as a mixture of Cement Treated Base (CTB). 
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