CLEAN WATER
AND SANITATION

Clean Water and Sanitation

6.2.1 School-wide Water consumption

Statistics table of monthly water consumption in Chung Yuan
Christian University
Source-specific | Municipal | Groundwater | Total
Water Tap Water | (liter)

Consumption (liter)

(Year/Month)
2023/8 13,991 8,877 22,868
2023/9 14,821 8,610 23,431
2023/10 26,586 14,157 40,743
2023/11 22,716 14,606 37,322
2023/12 20,795 15,341 36,136
2024/1 20,795 9,538 30,333
2024/2 17,005 5,747 22,752
2024/3 9,396 16,007 25,403
2024/4 15,756 14,978 30,734
2024/5 15,828 15,531 31,359
2024/6 18,131 12,089 30,220
2024/7 21,011 6,522 27,533
Total 216,831 142,003 358,834




6.3.1 Integrated sewage and wastewater

treatment system
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6.3.2 Comprehensive pollution prevention system for

wastewater and other wastes

Chung Yuan Christian University Waste Management Procedure
1.Purpose

To effectively control waste that may cause environmental pollution and to
prevent environmental contamination, this procedure has been established in
accordance with relevant environmental protection laws and regulations.

2. Scope

This procedure applies to all waste generated by the university, including general
waste and industrial waste (hereinafter collectively referred to as laboratory
waste).

3. Responsibilities
3.1 General Affairs Office — Service Division
Responsible for handling general waste and managing recycling operations.
3.2 Environmental Protection and Occupational Safety and Health Center
Responsible for the removal and reporting of laboratory waste.
3.3 Individual Units

Responsible for waste classification, collection, and temporary storage within
their areas.

4. Definitions
4.1 General Waste

Refers to waste other than that generated from wastewater treatment facilities,
laboratories, and testing facilities (hereinafter referred to as laboratories).

o Sources: Offices, classrooms, dormitories, cafeterias, and public areas.



o Examples:
o General waste generated on campus, kitchen waste, fallen leaves, and
bulky items such as furniture.
o Recyclables: Designated recyclable items, including waste glass,
paper, plastics, metals, batteries, CDs, lighting tubes, bicycles, home
appliances, IT products, and used cooking oil.

4.2 Laboratory Waste

Refers to waste generated from laboratory operations that is not part of
employees’ daily living waste. It includes both hazardous industrial waste and
general industrial waste.

o Hazardous Industrial Waste:

Waste generated by laboratories that is toxic or hazardous and may harm
human health or the environment.Examples: Waste liquids, expired or unused
chemicals, infectious waste, medical waste from the Health Services Unit, and
sharp waste such as needles.

« General Industrial Waste:

Non-hazardous waste generated by laboratories.

Examples: Decontaminated empty chemical bottles, non-infectious waste,
discarded laboratory materials (glass beakers, plastic pipettes, gloves),
bedding materials, used lubricants, and sludge from wastewater treatment
plants.

4.3 Storage

Refers to the act of temporarily keeping waste in designated areas or containers
prior to disposal.

4.4 Removal
Refers to the collection and transportation processes of waste.
4.5 Treatment

Refers to the intermediate or final processes that alter the physical, chemical, or
biological properties of hazardous laboratory waste to achieve reduction,
detoxification, stabilization, or solidification of the waste.

4.6 Compatibility



Refers to efforts and condition to ensure that the wastes are chemically and
physically compatible with its storage container and with other types of waste.
Incompatible waste must not cause:

o Heat generation
« Violent reactions, fires, or explosions
o Emission of flammable fluids or toxic gases
o Degradation of the container material
(Refer to Section 6.3: Laboratory Chemical Compatibility Table)

5. Operational Procedures
5.1 Waste Classification and Treatment
(Refer to Section 6.1: CYCU Waste Classification Guidelines)

5.1.1 General Waste:

Handled through outsourcing by the Service Division of the General Affairs
Office, contracting qualified disposal companies to collect and remove waste at
designated campus locations according to the waste classification rules (see
Section 6.2: CYCU General Waste Classification).

5.1.2 Laboratory Waste:
5.1.2.1 Waste Liquids:

« Stored in high-density polyethylene (HDPE) or corrosion-resistant 20-liter
containers. Containers must be kept in good condition and replaced
immediately if they are damaged or leaking.

« Waste liquids must be segregated by hazardous properties (see Section 6.4:
Waste Liquid Classification). Containers must be clearly labeled with
classification and hazard stickers (see Section 6.5) and marked with waste
type, characteristics, and storage date.

5.1.2.2 Solid Waste:

1. Empty Chemical Bottles: Normally recycled by chemical suppliers. If no
supplier is listed, laboratories shall collect and package the bottles for removal
by a licensed waste contractor under the coordination of the Environmental
Protection and Occupational Safety and Health Center Departments.



2. Broken Glassware: Must be collected in sealed cardboard boxes and removed
by qualified and licensed contractors.

3. Infectious Waste: Collected and packaged by each laboratory, then removed
by qualified and licensed contractors.

4. Animal Bedding Waste: Collected and packaged by animal facilities, then
regularly removed by qualified and licensed contractors.

5. Other Laboratory Solid Waste: Must be properly sorted, labeled (see Section
6.6), and transported to designated storage areas for periodic removal by
qualified and licensed contractors.

5.3 Waste Storage Management
5.3.1 General Waste:

Campus garbage bins and recycling stations are managed by the General Affairs
Office — School Service Division.

5.3.2 Laboratory Waste:

Temporary storage areas are managed by each producing unit. Waste liquid storage
cabinets are managed by the Environmental Protection and Occupational Safety
and Health Center Department.

5.3.3 Storage Requirements:

1. Containers must remain clean and intact. A spill tray must be placed
underneath to prevent leakage.

2. Waste must not spill, scatter, or pollute the ground.

3. Containers must be compatible with the stored waste. Incompatible waste
types must be stored separately.

4. Containers must be kept sealed at all times.

5. Storage trays for waste liquids must have a total volume capacity of at least
110% of the total stored waste.

6. Containers must be clearly labeled with classification and hazard tags.

7. Storage facilities must include fire prevention systems. In the event of fire,

’

follow the “CYCU Laboratory Emergency Response Plan.’
5.4 Outsourced/ Third-Party Waste Collection and Treatment Process

5.4.1 General Waste:



General wastes are collected by qualified and licensed contractors from Monday to
Saturday at fixed times and locations on campus.

5.4.2 Laboratory Waste:

The collection and storage of laboratory waste is managed by the Environmental
Protection and Occupational Safety and Health Center Department, which procure
hazardous waste management services from the qualified and licensed
companies.

e “Waste Disposal Manifest” document must be completed by each laboratory
before removal.

« Within four days after removal, the hazardous waste disposal records must be
verified online to ensure accuracy, transparency, and traceability (see Section
6.7: Laboratory Waste Disposal Flowchart).

5.4.3 Contractor Qualification Requirements:

1. Must hold valid permits issued by the competent environmental authority.
2. Permit scope must meet the university’s needs.
3. Vehicles must be properly registered for waste transportation.

5.4.4 Cost Sharing:

Following the “polluter pays” principle, laboratories are charged partial disposal
fees for the disposal of liquid waste since August 1, 2022, and solid waste since
January 1, 2024. The fee standards and payment methods are defined separately.

5.5 Waste Monitoring and Control
5.5.1 General Waste:

The general wastes are weighed and incinerated at licensed municipal waste
incineration plants.

5.5.2 Laboratory Waste:

Hazardous laboratory waste needs to be recorded in the “Record of Proper
Industrial Waste Disposal.” affidavits which are publicly available in the university
database.



5.5.3 Contractor/ Third Partyaa Supervision:

To ensure compliance, waste disposal responsibilities are clearly stipulated in
contracts. Any violations will result in legal claims, and staff may be assigned to
verify waste handling on-site if necessary.

5.6 Record-keeping and Reporting
5.6.1 General Waste:

Each responsible party who generates general waste needs to complete the
“General Waste Statistics Form” and “Recycling Work Achievement Report”
which are publicly available in the university database.

5.6.2 Laboratory Waste:

The Environmental Protection and Occupational Safety and Health Center
Department shall report monthly waste generation and storage records from the
previous month to the Taiwan Ministry of Environment (TW MOENYV) through
the official reporting platform website as written below:

https://waste.epa.gov.tw/prog/IndexFrame.asp?Func=2(Control Code: H4302078)
5.6.3 Record-keeping:

All relevant records must be safely stored and managed for at least three years.

Chung Yuan Christian University Waste Classification Instructions

Waste Specific Types Responsible Management Units
Classifications (PIC Units)
General Waste Domestic Waste Administrative Team

(General waste
Recyclable Waste Administrative Team, Procurement
from students and
and Maintenance Team
employees)

Food Waste Administrative Team

Source-specific Liquid waste Environmental safety center




waste (waste
generated
bylaboratories,
workshops, and
research centers in

university)

Solid waste

Environmental safety center

Infectious waste

Environmental safety center

Animal litter

Environmental safety center

Radioactive waste

Environmental safety center
(Laboratories are responsible for
their own hazardous waste

treatment expenses) )

Construction waste
(Waste generated
by construction and

decoration)

Construction and

Building Waste

Maintenance team

The manufacturer will handle the
management of construction waste
via procuring services from

licensed and qualified contractors.

Course-teaching

related waste

(Waste generated
during the courses

activities)

Course-teaching waste
(styrofoam/wooden
models) generated by
the Department of Civil
Engineering
(construction waste),
and the School of
Design (Department of
Architecture,
Department of Interior
Design, Department of
Landscape Architecture,
Department of

Architecture,

The related departments will be
responsible for the disposal
process of these wastes as well as
their corresponding waste removal

expenses.




Department of Business

Design, etc.)
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6.4.1 Water reuse policy

Chung Yuan Christian University Water Resources Management

Policy and Practices (Regulatory Draft)
1. Overview of Water Resources Management Policy

Chung Yuan Christian University water resources management policy is founded
based on four main principles: “Water Conservation,” “Effective Management,”

“Flexible Allocation,” and “Diversified Development.”

Through these principles, the University aims to enhance the efficiency of water

supply and demand while promoting sustainable use of water resources.
1I. Water-Saving Goals

The overall objective of the University’s water-saving plan is to achieve “negative
water consumption growth.”

To achieve this objective, several strategies will be implemented in four stages:
1. Assess current water usage conditions.
2. lIdentify characteristics of water use by category.
3. Evaluate and implement feasible water-saving programs.
4. Continuously monitor and improve outcomes.

The main principals emphasize multiple layers of efforts, including minimizing waste,
utilizing renewable energy & carbon resources, and promoting diversity. The

proposed timeline is as follows:

2019-2020 2021-2023 2024-2029

1. Install smart water Install smart water Install smart water
meters meters meters

2. Maintain & Upgrade Maintain & Upgrade Maintain & Upgrade
water-saving devices water-saving devices water-saving devices

3. Install water tower Install water tower Install water tower




monitoring systems

monitoring systems

monitoring systems

4. Install rainwater

recycling systems

I1l. Water Conservation Strategies

Water conservation is both critical priority and shared responsibility for all
communities. The University continuously explores the opportunities to improve
these of reclaimed and rainwater resources, strengthen monitoring system to prevent
leaks, enhance equipment efficiency, and promote water-saving practices as part of
daily life. Four aspects are considered as follow:

Water

Management

Water Reduction

Water Storage and

Utilization

Water Recycling

assessment

indicators

2. Develop a
detailed

3. Formulate

water

plans

4. Implement
Water leak
prevention

measurcs

1. Establish water

conservation

breakdown of
water usage

conservation

Promote Water
conservation

awarencess

Adjustment of
water control

equipment

Replacement
with water-
saving

equipment

Planning of
Rainwater
collection area

and volume

Planning for
Rainwater
collection

management

Evaluation og
Rainwater
collection and

treatment

Evaluation of
Rainwater
replacement

rate

Assessments of
Water quality
and quantity
atconsumption
and production

points

Planning and
zoning of

Pipeline

Assessment of
water recycling
and treatment
equipment +
regeneration

rates




IV. Current Implementation and Effectiveness

The University monitors school-wide water use includingtap water, groundwater,
recycled water, as well as stored water in the supply tanks.

By compiling data and developing water balance charts, consumption is tracked and
evaluated to adjust control systems accordingly.

Water usage data are also compared with those of similar institutions to identify
potential savings and reduction targets.

Tap Water Consumption (2022 - 2024)

Year | Total Membrane | Engineering | Life Domestic | Non-
(A) Lab (B) Lab (C) Sciences | Use Domestic
Lab (D) | (Z=A-B- | Use
C-D) (W=2z-A)
2022 | 259,141 | 2,929 10,572 5,169 240,471 18,670
2023 | 288,458 | 2,651 16,404 4,740 264,663 23,795
2024 | 210,886 | 2,810 17,439 4,374 186,263 24,623

V. Water Management and Potential Savings Analysis
(1) Water Usage Audit (Water Balance Diagram and Records)

To understand the flow, volume, and reuse of water on campus, a water balance
diagram is prepared for each unit.

The total inflow equals total outflow, enabling precise analysis from the building-
level to the campus-wide scales.

Key steps:

1. Maintain accurate metering and recordskeeping.

2. Apply scientific management methods to identify water conservation
opportunities.

3. Develop practical water-saving plans.

4. Train management personnel who are familiar with the system.
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(2) Leak Detection System

Maintain records for all campus water meters.

Clean building water tanks twice a year.

Record monthly water meter readings for dormitories and facilities.
Investigate abnormal consumption promptly and carry out leak repairs.

(3) Operation and Maintenance

« Maintain Piping systems through certified electricians and plumbers.
o Conduct Repairs during facility renovations projects.

(4) Water Control and Efficiency Improvements

« Replace automated irrigation with manual watering based on real-time
weather conditions.

e Improve pump monitoring and control systems.

« Implement efficiency recommendations proposed by sustainability and water
management experts.

(5)Education and Training



« Students: Promote water-saving awareness through videos and poster design
competitions.

« Facility staff: Provide training on water dispensers maintenance and leak
prevention.

e Technicians: Ensure proper maintenance of water-saving fixtures.

e Promote awareness of clean water as a valuable resource and a fundamental on
human right.

(6) Government Collaboration

Install water conservation reminders and dual-flush indicators in restrooms,
swimming pools, and dormitories to raise public awareness to save water.

(7) Free Access to Drinking Water

There are 281 water dispensers across the campus, offering free access to students,
staff, and visitors to promote “zero-waste drinking.”

This initiative reduces plastic bottle waste and supports a circular economy (3R:
Reduce, Reuse, Refill), with the long-term goal of achieving 100% refill-based
drinking on campus.

VI. Future Key Initiatives

1. Establish a Comprehensive Water Monitoring and Management System
Collect and analyze water usage data to identify potential savings and adjust
control systems accordingly.

The long-term goal is to achieve sustainable management through water
conservation and resource regeneration.
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2. Install Wastewater Discharge Monitoring Systems
Separate rainwater, domestic wastewater, laboratory wastewater, and conduct
regular sampling and monitoring to ensure compliance and operational
efficiency.

3. Develop an Integrated Campus Water System
Maximize reuse for toilets, irrigation, cooling, and landscaping, with the goal
of achieving 100% reclaimed or rainwater utilization in these applications.
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4. Implement Rainwater Infiltration and Storage Systems
Restore soil permeability and enhance local climate regulation by integrating
existing infrastructure into a comprehensive rainwater infiltration, catchment,
and reuse systems.



B RERKEEKZS (Rainwater Catchment Systems)

6.4.2 Water reuse policy

The university continuously monitors rainwater storage level in the campus main

buildings including Weiche Building and Holistic Education village building. The

details are as follow:

year/ Weiche Building Rainwater Holistic Education Village | Holistic Education Village
month Storage (m®) Rainwater Storage (m?) Wastewater Recycling Rate
Meter (m®)

2023/08 25.250 192.080

2023/09 411.250 62.040 873.757

2023/10 473.340 118.600 60.919

2023/11 541.180 0.000 194.958

2023/12 399.290 61.580 175.243

2024/01 31.010 8.960 363.570

2024/02 13.920 17.240 269.008

2024/03 295.380 55.930 466.855

2024/04 315.970 118.150 148.026

2024/05 377.710 116.460 62.446

2024/06 343.060 143.990 28.776




2024/07 326.940 58.180 328.541

total 3,554.300 953.210 2,972.099

6.5.1 Water management educational opportunities

1. The Chung Yuan Christian University Pizhen USR team, in collaboration with
Neili High School in Taoyuan City, organized a special exhibition titled
"Migration and Ponds" from January 6-7, 2014, at Jinshan, Pingzhen District,
Taoyuan City. Students skillfully incorporated their commuting experiences and
interviews with migrants into the exhibits, enabling visitors to better understand
the social and cultural characteristics of Taoyuan. Through the interdisciplinary
elective course "Curating Practice”, students discovered that canals are not only
used for irrigation but also hold diverse value in greening, climate regulation,
recreational culture, and ecological conservation. These aspects significantly
contribute to the city's sustainable development and the quality of life of its

residents.

Link: https://www.cycu.edu.tw/?p=29426



https://www.cycu.edu.tw/?p=29426

2. The Service-Learning Center of Chung Yuan Christian University held its 9¢4
Service-Learning Outcomes Presentation on November 17 at the International
Conference Hall of the Holistic Education Village. The interdisciplinary course,
"Pond Internet of Things," jointly offered by the Departments of Interior Design,
Civil Engineering, and Electronic Engineering, developed a physical model
representing major part of Taoyuan's pond network. In collaboration with the
Yangmei Heping Wetland Ecological Farm, the team designed a synchronized
system to monitor water quality and oxygen levels, and to visualize real-time
water resource information. This system provides real-time big data insights
which support pond ecosystem protection. The Service-Learning Center also
organized an ecological learning experience at the Yangmei Heping Wetland
Farm. The farm features approximately 50 ecological ponds, and through
multiple treatment processes, successfully reclaims domestic wastewater and

external industrial effluent into clean water for crop irrigation and fish farming.

Link: https://www.cycu.edu.tw/?p=28867

3. Chung Yuan Christian University has long been deeply engaged with the local
community. Adopting a "one pond, one school, one community" educational
model. The University transforms ponds surrounding the campus into outdoor
classrooms activities, educating students about environmental sustainability and
fostering social impact. The International USR Experience Camp, held annually
for four consecutive years, has attracted enthusiastic participation from students

representing more than ten countries, including Peru and Norway. The 2023


https://www.cycu.edu.tw/?p=28867

International USR Experience Camp comprised two main components: a study
of the cultural landscape of the Taoyuan Pond Canal and a hands-on farm
experience at Luzhu Green Express. After observing the pond’s slope protection
structures, international students raised questions about the materials used and

praised Taiwan's strong commitment to environmental protection.

Link: https://www.cycu.edu.tw/?p=29109
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6.5.3 Off-campus water conservation support

Low-carbon and trace-free water supply service

Chung Yuan Christian University has partnered with Origin Social Enterprise Co.,
Ltd. to implement the “Zero-Waste Hydration for a Sustainable Campus” program,
providing a low-carbon, trace-free water supply service that encourages all faculty,
staff, and students to bring their own reusable water bottles. During CYCU’s 69th
Anniversary and Alumni Day, participant with personal bottles were able to refill
them at tea-serving booths. This initiative promotes plastic reduction, carbon
reduction, and environmental protection, advancing the university’s vision of

”'

“circularity, net zero, and sustainability

Link: https://www.facebook.com/share/p/17NWijt5dUt/



https://www.cycu.edu.tw/?p=29109
https://www.facebook.com/share/p/17NWjt5dUt/

6.5.5 Cooperation on water security

1. To address the challenges of rapid urban expansion and climate change, Taoyuan
Water Resources Department plans to transform the Daniuluan Canal into a
regional drainage system. Stretching 5.77 kilometers, the canal run  through
Chung Yuan Christian University for a length of 678 meters. In the summer of
2023, a collaboration among Liansheng Engineering Co., Prof. Te-Hsin Chang
(Dept. of Civil Engineering), and Prof. Wen-Hui Peng (Dept. of Landscape
Architecture) integrated the canal project into a student design course. Students
examined the campus water environments and proposed innovative spatial
designs that combine water reuse and ecological awareness, thereby enriching

campus life and promoting sustainability.



Link: https://sdgs.cycu.edu.tw/?p=9438

2. Chung Yuan Christian University has long been deeply engaged with the local
community. Adopting a "one pond, one school, one community" educational model.
The University transforms ponds surrounding the campus into outdoor classrooms
activities, educating students about environmental sustainability and fostering social
impact. The International USR Experience Camp, held annually for four consecutive
years, has attracted enthusiastic participation from students representing more than
ten countries, including Peru and Norway. The 2023 International USR Experience
Camp comprised two main components: a study of the cultural landscape of the
Taoyuan Pond Canal and a hands-on farm experience at Luzhu Green Express. After
observing the pond’s slope protection structures, international students raised
guestions about the materials used and praised Taiwan's strong commitment to
environmental protection.

Link: https://www.cycu.edu.tw/?p=29109
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6.5.6 Promoting conscious water use on campus

Low-carbon activity traceless water supply service

Chung Yuan Christian University has partnered with Origin Social Enterprise Co.,
Ltd. to implement the “Zero-Waste Hydration for a Sustainable Campus” program,
providing a low-carbon, trace-free water supply service that encourages all faculty,
staff, and students to bring their own reusable water bottles. During CYCU’s 69th
Anniversary and Alumni Day, participants with personal bottles were able to refill
them at tea-serving booths. This initiative promotes plastic reduction, carbon
reduction, and environmental protection, advancing the university’s vision of

”'

“circularity, net zero, and sustainability

Link: https://www.facebook.com/share/p/17NWjt5dUt/
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Winning entries of the 2023 Poster Design Competition

Since 2012, Chung Yuan Christian University has organized the annual Water and
Energy Conservation Poster Design Competition to inspire students to creatively
promote the importance of conserving water and energy. This activity enables

students to deepen their understanding of sustainability through design and


https://www.facebook.com/share/p/17NWjt5dUt/

encourages the entire campus community to adopt greener lifestyles, making energy

and water conservation an integral part of everyday life.

Link: https://pse.is/88mg7v
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6.5.7 Promoting conscious water use in the wider community

1. The project leader of Chung Yuan Christian University's social responsibility
projectinitiative, "The Flow and Linkage between Taoyuan Canal culture and
International Diverse Links," went to the localvisited Chang Gung Elementary
School to share knowledge about water resources and the canal protection
campaign., The leader also guided and took the elementary school students to
ona visit to the campus wetlands, helping them understand the importance of
water resources and environmental stewardship.



As part of Chung Yuan Christian University's social responsibility initiative,
"Flows and Connections between Taoyuan Canal Culture and International
Diversity,” a program led by Professor Wu introduced students from Bade Junior
High School to an experimental learning economy approach. The students were
invited to a lotus field for on-site learning and a five-sense experience. Under
Professor Wu's guidance, the students first learned about the intricate
relationships among aquatic plants and their role in water purification. Then they
participated in the lotus picking process firsthand/ Both students and teachers
expressed that the activity was not only engaging but also deepened their

understanding of the ecological environment and related local industries.

o

The project leader of Chung Yuan

Christian University's USR Initiative, "Flows and Connections between Taoyuan
Canal Culture and International Diversity," visited Fudan High School to deliver
a lecture on Taoyuan's water culture and environment. The session introduced the
cultural characteristics of the Shimen Canal, a place closely connected to
students daily lives, and explained the industries, traditions, and collective

memories shaped around the local ponds. The lecture helped students strengthen




their connection to their hometown, deepen their appreciation for the local

environment, and enhance their understanding and responsible use of water

resources.

4.  Chung Yuan Christian University
participated in the 2023 University Social Responsibility (USR) Joint Exhibition,
showcasing the project "The Flow and Connection of Taoyuan Canal Culture
and International Diversity". Through the exhibition, participating students and
the visitors learned about the school's efforts and achievements in water resource
management. Dialogue and interaction with attendees further deepened public

awareness and appreciation of water resources and canal culture.

LINK: https://www.usrcycu.com/blog/page/7



https://www.usrcycu.com/blog/page/7

