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Abstract Mahidol University is one of the most environmentally friendly
university in Thailand. The eco-university policy for sustainable development
on campus and in the surrounding community has been implemented in order
to balance of economic, social and environmental dimensions which will lead
to efficient use of resources, social equality and improved quality of life of
staff, students and the surrounding community. Water management of MU,
Salaya campus is one of the successful case studies. Approximately 60% of the
1,867,792 square meters of campus was allocated for the green and water
reservation areas including horizontal garden, vertical garden, botanic garden,
original wetland, ditch and pond. The RINGLOOP project was installed in order
to improve the performance of water distribution. The central wastewater
treatment plant with activated sludge system has been constructed. The water
conservation program with 100% of treated wastewater recyclable is
implemented.

(IWGM 2020) Keyword:
Mabhidol University, water management, water reservation, wastewater,
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1. Introduction
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Higher Education is an important sector for promoting sustainable development to
society [1, 2]. Implementation of sustainability concept, such as improved environmental
performance, enhanced public awareness, cost reduction on campus maintenance, and
resources efficiency, to university campus is now widely focused. To create a campus
sustainability, integrating of sustainability in educational, research, operational, staff and
student behaviors need to be addressed [3].

Mahidol University (MU) has since developed into one of the most prestigious
universities in Thailand, internationally known and recognized for the high caliber of
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research and teaching. MU has the main campus located in Nakorn Pathom province, where
is around 15 kilometers west from Bangkok. MU is organized into 17 faculties (responsible
for both research and teaching), 7 institutes (mainly focusing on research), 6 colleges
(mainly focusing on teaching) and 9 centers (mainly providing academic services). MU has
approximately 24,000 students, of whom some 15,500 are undergraduate students and
some 8,300 are postgraduate students. It also has a total of 3,000 academic staff
responsible for teaching and research, as well as some 6,500 academic assistants, 5,900
administrative staff, and 8,700 other employees (including hospital employees).

MU has been concerned on sustainability issue. In year 2015, the eco-university policy
has been implemented, which consists of 3 strategies including resource efficiency, low
carbon technology and innovation, and community engagement. The main 6 indicators,
such as material, energy, waste, water, building, and greenhouse gases emission, were
implemented to all faculties, colleges, and institutes in order to monitor the progress of eco-
university policy. Water management is an important issue for MU. Therefore, the
environmental management system standard I1ISO 14001:2015 has been implemented and
successfully accredited in year 2019. This paper presents a best practice of water
management at MU, which could be served as a model for sustainable campus.

2. Water Management of MU

Water consumption of MU is mainly supplied by the Provincial Waterworks Authority
of Thailand. Water is provided to all working unit in MU such as faculty buildings, student
dormitories, research institutes, laboratory, food court, etc. Approximately 60% of the
1,867,792 square meters of campus was allocated for the green and water reservation areas
including horizontal garden, vertical garden, botanic garden, original wetland, ditch and
pond. The amount of water consumption in year 2018 is 1,001.2 million liters, which slightly
decreased from year 2017 (see Fig. 1).
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Figure 1. The comparison of water consumption in year 2017 and 2018.

In 1981, the oxidation pond system was constructed in Salaya campus. Without
appropriate maintenance, some parts of the system were found as broken. A survey
indicated that discharges released to rainwater canals in the University and public channels
deteriorated the surrounding water quality. Therefore, the new central treatment system
was designed and operated in 2014 to additionally treat 6,000 m3 wastewater per day.
Activated sludge system was installed to improve the water quality as well as providing
water with acceptable quality for irrigation in the University. After this project was
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operated, the water quality of discharges was monitored and analyzed. 8 parameters
including pH, bio-oxygen demand (BOD), suspended solids (SS), total dissolved solid (TDS),
sulfide, total Kjeldahl nitrogen (TKN), oil and grease, and settleable solids of wastewater
before and after treatment are monitored. Fig. 2-9 illustrates the quality of wastewater
before and after treatment during January 2019-May 2020 from the central wastewater
treatment plant at MU salaya campus. It can be seen that the wastewater effluent is treated
in compliance with national and local standards [4].
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Figure 2. pH of wastewater before and after treatment
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Figure 3. BOD of wastewater before and after treatment.
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Figure 4. SS of wastewater before and after treatment.
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Figure 5. TDS of wastewater before and after treatment.
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Figure 6. Sulfide of wastewater before and after treatment.
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Figure 7. TKN of wastewater before and after treatment.
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Figure 8. Oil and grease of wastewater before and after treatment.
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Figure 9. Settleable solids of wastewater before and after treatment.
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Through development of infrastructure system in the University, more buildings were
constructed for supporting the educational and provisional services. Increasing population
and buildings existing in the University led to more requirement of energy and water
resources. Due to water demand increase in the University, the RING LOOP construction
project was initiated in Salaya campus to improve the performance of water distribution for
19 zone areas. The RING LOOP system operates by 6 directional valve ponds and pipes
system. This system improves efficiency of water management especially rainwater
collection and wastewater treatment system for water reuse. Dredging of the 7-kilometer
canal and ponds in the University play a role as carrying large amount of precipitation and
treated discharges. Furthermore, the dredging removes the accumulated sediment and
organic matter. After this project, carrying capacity and flow rate of water in the system will
be improved. This water harvesting system is also expected to be available in the dry
season.

MU has supported work units to save water resource as well as reuse and recycle for
reducing water consumption. In 2018, the University continued offering many campaigns
and supplementing resources for water conservation. The recycle wastewater system has
been installed as shown in Fig. 10. The main recycle water pipelines were constructed in
order to feed all recycle water to buildings. the carwash self-service station by using reused
water for clean up and other water conversation programs were implemented.
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Figure 10. The recycle wastewater system

3. Conclusion

MU recognizes that the awareness on environmental conservation and sustainability
are important. The university attempts to provide a favorable environment for learning and
having physical structure which is in harmony with society and environment. Best practice of
water management at MU illustrates the whole system of water conservation and water
efficient programs, which can lead to a sustainable water resource consumption in campus.
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