SDG 12.3.1

1.The NUK’s waste output can be roughly divided into general waste and
recyclable items produced by dormitories and offices, and hazardous
waste generated in laboratories, etc. The amount of waste generated by
the school is disclosed in the annual sustainability report, and on webpage
for the public. The respective treatments are as follows:

(1) General Waste: An Outsourced cleaning vendor regularly collects
general waste and puts it in the temporary waste storage area, which will
be later transported by rubbish trucks to incineration facilities nearby.

(2) Recyclable Items: After being sorted and thrown into recycling bins
by the faculty and students, recyclable items are collected and put in the
temporary waste storage area by an outsourced cleaning vendor that will
send the items to recycling companies on a regular basis.

(3)Hazardous Waste: Laboratory waste and liquid waste mainly produced
by laboratories are collected by the respective laboratories and sent to the
Storage Room for Liquid Waste every week. When the waste reaches a
certain quantity, our certified contractor will follow the regulations to fill
in the transport and clearance delivery slip and hand it over to the
Environmental Resource Research and Management Center of National
Cheng Kung University. The 3R plan implemented by the NUK is as
follow, and the implementation rate is 100%.
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2.In order to increase recycling rate, every building in the NUK has set up
recycling bins. Student dormitories have also installed a smart waste
management system from 2019, using Internet of Things (IoT) to
establish an intelligent input port guidance mechanism, full detection




devices, and digital recording of the recovery process, which uses
statistical results and analyzes user habits to improve waste removal and
resource utilization. For detailed information, please refer to the attached
file. The function of the system is stated below.

(1)Digital recording of individual’s recycling history: To systematically
integrate student IDs with each individual’s recycling history, we will
combine our self-designed reward system to encourage recycling and
increase the recycling volume.

(2) Intelligent Recycling Chutes: To integrate with touch screen recycling
options that divide the recycled items into 8 categories. These categories
are plastics, paper containers, bottles, metal cans, aluminum cans, glass,
papers, batteries. The system can guide the users to recycle properly.

(3) Intelligent Full-bin Censor: To install censors in the recycling bins
that will notify cleaning staff by text messages to dump the bins when
they’re almost full.

(4) Increase the Efficiency of Transport and Clearance of the Recyclables:
To analyze users' recycling behaviors with the system data and increase
the efficiency of the transport and clearance of recyclables.

Rubbish and recycling area in the student dormitory Smart Recycling System

3. See the attached files.

(1) The amount of waste generated by the school is disclosed in the
annual sustainability report (summary). Website:
https://ces.nuk.edu.tw/p/412-1011-5978.php?Lang=en

(2) Smart waste management program.



Attachment 1

Performance

5.1_Smart, Green, and Sustainable Campus

¥ Discharge water quality test data and discharge water volume

total recycling ratio of 4.36%, which fell short of the target of 10%. The reason

Disch:

Lol i a - £as mf'd:r? for this may be due to the increase in the amount of foreign garbage and the
BOD(mg/) 105 155 124 75 30 way in which the garbage is handled during certain periods of time, resulting in
COD(mg/) 39.9 58.1 487 295 100 a decrease in the recycling ratio. The University will continue to strengthen its
SS(mgh) 7.55 8.2 6.7 8.5 30 efforts to reduce the amount of foreign garbage, enhance the separation of
Escherichia coli(CFU/100mL) 23,988 33,900 58,250 164,000 C garbage, and handle garbage during certain periods of time.

Grease(mg/l) 0.7 1 0.85 0.5 10
Water temperature(oC) 28.7 27.9 26.6 27.2 35 ¥ Waste treatment flow chart o ~
PH 76 7.7 7.7 7.6 69
Discharge volume(CMD) 9,813 14,818 22,100 14,959 - Incinerator
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@ Drinking water
NKU has a total of 135 drinking fountains, and outsources regular monthly {1 \

maintenance and regular replacement of filter materials, tank cleaning and
disinfection. In accordance with the current drinking water laws and
regulations, at least 1/8 of drinking fountains are inspected quarterly, i.e., 17
units, but the actual number inspected is 18 units. Water quality testing is
based on the principle of sampling at least two drinking fountains in each
building and once a quarter.

¥ Drinking Fountain Test Results
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¥ List of general industrial waste disposal 2024
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5.1.4 Waste Management = : == .
The University waste output can be roughly divided into general business waste it s | i RS MHL L THOPRXA) 0
and recyclables generated in the dormitories and offices, and hazardous AT 2 ? Lol = 2
business waste generated in the laboratories. General business waste is Others X D Others s 13.19
entrusted to the manufacturer to be transported to the incineration plant for Subtotal - 747 Subtotal : 302.21
incineration; the harmful industrial wastes are cleaned and transported by total 747 total 302.21

qualified cleaning and transportation companies to Resource Recovery Plant of

Environmental Resources Research and Management Center, National Cheng N1, Wikits Weiohts aré i matIc ra

Kung University for disposal. In 2024, the amount of recycled resources was 2 b'gm-:‘e 6 usnin the phvee w o ies or administrative control of NUK; "off-site" is outside NUK's physical
13.19 tons, and the total amount of general garbage was 302.21 tons, with a 3, All industrial wastes are sent to the for disp

4, NUK has no transfer during disposal,
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mart Waste Management (1/3)  Implementation: Smart recycle, smart full detection

Experiment on student
dorms as community
recycling area,
construct loT
management  system
and smart model.

1.Improve the site:

floor

lightings

ventilation

new paint & work space
planning traffic flow
Install kitchen waste
refrigerator to avoid
mix-up  with  other
waste.

€ Waste recycle collection area in student dorms

After clean-
up




mart Waste Management (2/3) |mplementation: Smart recycle, smart full detection

1. Digitize recycling history:
Integrate student ID to record
personal recycling process, use
rewards to promote recycling.
2. Smart input guide:

Use touch screen to select
recycling category (in 8, e.g.
plastic, bottles, batteries) for
correct input port.

3. Smart full detection 190 AEIG O

dumpster:
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When the dumpster is nearly
full, it informs the cleaner to

handle the waste. (745 ]

4. Efficient clearing

management:

Use statistics and analysis of user -~ —

habits to improve clearing CI |

strategy.



12.3:1 @ Electric lock for input port

®Smart recycling management system

http://gbrecycle.nuk.edu.tw/
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mart Waste Management (3/3)  mplementation: Smart recycle, smart full detection

#Full detection dumpster
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1. Install full detection device
and use the iot for
systematic management.

2. The device informs the
cleaner when full, to save
time and manpower and

increase efficiency.



