The Ecosystem of Nam Can Tho University

Nam Can Tho University was established on January 25, 2013, under Decision No. 230/QDb-
TTg by the Prime Minister. It was granted permission by the Ministry of Education and
Training to conduct training activities on April 12, 2013, under Decision No. 1335/QD-
BGDDT. The university's missionis to provide Vietnamese students with access to an
educational environment that meets international standards. It aims to nurture talented
individuals and prepare them for internationally-oriented  university = programs
and global job opportunities in the future. Additionally, the university serves as a platform for
students to gain practical experience and learn from real-world situations. The university is
constantly striving to enhance and expand its facilities in order to better accommodate the
increasing demand for a diverse range of training programs. Additionally, the university is
committed to creatinga modern and spacious campus environment, while also fostering a
research-oriented atmosphere that integrates theoretical concepts into practical applications
across various sectors.

1. Green campus

e Areas A and B: In 2012,areas A and B were inaugurated and put into
100,000 m?.

use, covering a total area of o
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e The Dormitory was inaugurated and put into use at the end of 2014. It boasts
an impressive area of over 10,000 m?, providing accommodation for approximately 2,000
students.



e Area C, withan expansive area of over 100,000 m?, was officially opened and began
operations in October 2015.
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e Area D, with an expansive 10,000 m?, was inaugurated and put into use in October 2016.
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e The Electronic Library Center, with an area of over 4,200 m? was inaugurated
and opened for use in October 2017.

e The Auto mechanical hall, with an area of over 1,200 m* was inaugurated and put into
use in July 2018.
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The DNC Library & Faculty Resort w
2018, boasting an impressive area of over 2,000 m*.

as inaugurated and opened for use in August
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e The Multi-functional practice area (Area E) was inaugurated and put into use on June 9,
2020, covering an impressive area of over 30,000 m’.
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e The DNC Software Development and Application Center was inaugurated and put into
use in July 2023, covering an area of over 7,500 m*.
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2. Water consumption per capita

2.1 Water consumption monitoring system

The University has experienced significant growth, and as a result, its infrastructure has
also expanded to accommodate this development. This includes the implementation of
a "Water Supply and Consumption Monitoring System."

The University has entered into a contract with Bong Vang Water Supply and Drainage
Company to provide domestic water supply to all areas on campus. Currently,
the water supply is sourced from two branches of Bong Vang Water Supply and
Drainage Company.

To monitor water consumption, two water meters have been installed at the
source of these two branches. Additionally, each building area is equipped with sub-
meters to track and compare usage with the main meter. These sub-meters
also aid in identifying any losses, such as broken or leaking water supply pipes, so that
repairs can be promptly addressed.

2.2 Water consumption per capita

- According to QCVN 01-1:2018/BYT, the national technical regulation on clean water
quality for domestic use issued by the Ministry of Health, and Circular No.
41/2018/TT-BYT on December 14, 2018.

- In addition, Decision 06/2006/QD-BXD, issued by the Ministry of Construction
onMarch 17, 2006, promulgated TCXDVN  33:2006  "Water Supply -
Pipeline Networks and Works - Design Standards".

- The University strictly adheres to QCVN 01-1:2018/BYT and Decision 06/2006/QD-
BXD for domestic water supply.

| Water users | Water supply standards per capita |




(average days per year)
L/person/day

Big cities, tourism cities, resorts, big 300-400
industrial zones
Cities, small and medium villages, 200-270
small industrial zones
Towns, Centers of industry and 80-150
agriculture, centers of industry and
fishery
Countryside 40-60

3. Use and save water

3.1 Perform used water treatment

After conducting  research, it was discovered that wastewater is primarily
generated from  two  sources: human and  animal waste, as well as daily
activities like bathing, cleaning, and cooking.

These source contribute to the presence of various components in domestic
wastewater, including biodegradable organic substances, inorganic substances,
detergents, grease, and microorganisms.

Of these components, organic matter is the most prevalent and includes protein
compounds, hydrocarbons, and other substances that are difficult to break down. The
concentration of organic matter in domestic wastewater
typically ranges from 150 to 450 mg/I, which can have negative impacts on the survival
and development of natural ecosystems.

Domestic and urban wastewater contains a significant amount of both organic and
inorganic compounds, including:

e Suspended matter: This component is typically found in granular form in urban
wastewater and consists of approximately 25% minerals and 75% organic matter.

e Insoluble solids: These include substances such as organic nitrogen, ammonia,
organic phosphorus, and inorganic phosphorus.

e Harmful microorganisms, bacteria, and germs are also present in urban
wastewater. - Additionally, urban wastewater often contains moss, algae, trash,
and mud.

- The domestic wastewater treatment diagram can be explained as follows:

e Wastewater from sources such as bathrooms, toilets, and kitchens is first filtered
to remove residues, large solids, and suspended impurities using garbage screens.



o The filtered wastewater 1is then directed to eithera grease separator tank to
remove oil and grease or a septic tank to decompose residues and prevent clogged

pipes.

- According to the domestic wastewater treatment diagram, the firststepis to
transfer the wastewater into a  collection tank, also known as aregulating
tank. This tank is responsible for regulating the flow of wastewater into the treatment
system. Next, the wastewater isfed into a domestic wastewater treatment
system that utilizes biotechnology, specifically an anoxic tank. This tank relies on
anoxic microorganisms to decompose nitrogen-containing compounds and
phosphorus found in ~ domestic ~ wastewater. After this, the  wastewater 1is
then transmitted to the Aerotank tank. This tank is responsible for removing organic
substances that cause odors and foul odors, as well as eliminating pathogens and
disease-causing bacteria found in domestic wastewater.

- Next, the wastewater will be transferred into a sedimentation tank (according to
traditional technology), which has the effect of settling sludge, sand and suspended
particles out of the wastewater. Wastewater containing sludge is passed through a
sludge tank where the sludge settles at the bottom of the sludge tank and is then
removed from the system for treatment. The remaining wastewater will be transmitted
back to the equalization tank to continue the circulatory process of domestic
wastewater treatment according to the diagram of domestic wastewater treatment.



Kitchen wastewater Domestic
wastewater
Grease separator Septic tank
tank (Collection lake)

Collection tank
(Regulating tank)

Anoxic tank

AEROTANK tank
Sedimentation tank Sludge tank
Wastewater after Sludge periodic
treatment sludge removal

3.2. Measuring the amount of water reused in the School:

The quality of treated wastewater must comply with the standards and technical
regulations prescribed for the use of water for different purposes without affecting
people's health, and treated wastewater must ensure environmental hygiene and safety.
The School measures the amount of water reused by installing wastewater control
meters to serve irrigation and plant care.

Wastewater flow meters are used to monitor the amount of wastewater and also the
amount of rainwater. The use of wastewater meters is a mandatory requirement to
accurately measure the amount of water discharged into the environment to support the
calculation of wastewater treatment costs.

According to regulations of the Natural Resources and Environment sector, all
wastewater output in the School is required to be closely monitored. Therefore,
installing a wastewater flow meter is extremely necessary.



Wastewater flow meter

- Today, waste in domestic water contains many dangerous impurities that affect human
health as well as seriously pollute the environment. Therefore, measurement indicators
taken from wastewater flow meters will effectively support the assessment, control and
development of appropriate treatment plans for each wastewater source when signs of
dangers are detected.

- Protect the environment and water resources.

- Wastewater seeps very quickly into the ground, causing widespread pollution. If not
promptly remedied, it will have very serious consequences. Therefore, the installation
of water flow meters must be emphasized to help the School and authorities easily
check the quality of wastewater sources, minimize environmental pollution, and protect
water resources in the best way, and promptly handle situations of illegal discharge into
the environment.

3.3. Water pollution prevention system

Procedures for preventing contaminated water from entering the university's water
system, including contamination from accidents and incidents, are outlined below:

- Identify and assess potential sources of pollution: These sources may include
domestic wastewater, industrial wastewater, rainwater, and pollution resulting from
accidents and incidents.

- The prevention plans: The prevention plans must include concrete actions such as
building a separate wastewater drainage system, planting trees, installing manholes at
strategic points to collect and divert wastewater, and conducting regular inspections
and maintenance on the water system.



- Implement prevention plans: implementation of prevention plans needs to be
regularly monitor and evaluate the implementation of prevention plans to ensure
effectiveness.

- Nam Can Tho University implements the following measures to prevent polluted
water from entering the water system:

+ Separate wastewater drainage systems should be built for domestic and industrial
wastewater.

+ Trees should be planted to prevent rainwater from carrying pollutants.

+ Sewage collection manholes should be used to prevent waste from entering the
water system.

+ Regular maintenance and checks of the water system should be conducted to
promptly address any issues.

+ Additionally, the university educates students on the importance of protecting clean
water sources and preventing polluted water from entering water systems. Students
should be instructed on how to use clean water efficiently and effectively, as well
as how to properly classify and treat waste.

3.4. Providing free drinking water
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DNC pure drinking water production



20 L pure water jugs - DNC 330 ml pure water bottles - DNC

o Bottled water production process at DNC Drinking Water Factory

- DNC Drinking Water Factory has divided its bottled water production process into
three main stages. Each stage is crucial in ensuring the quality and safety of the final
product. The advanced filtration and purification techniques used in this process
showcase its depth and sophistication. Furthermore, this process showcases its depth
and sophistication through the following detailed steps:

- Stage 1: Filter water to meet standards

In order to ensure the best results, there are several detailed steps that should be
followed in the water filtration process. These include:

- Filtering out coarse residue

- Removing iron and manganese

- Softening minerals and removing other minerals

- Deodorizing and decolorizing the water

- Balancing the pH level

- Using a reverse osmosis membrane or Nano membrane for pure filtration

- Final disinfection with ultraviolet rays

- Stage 2: Filling - Bottling



The filling and bottling process at DNC Drinking Water Factory consists of several
detailed steps.

First, the water is pumped to the filling system after undergoing filtration
processes. Next, the lid 1is prepared through four processes, including washing and
soaking twice, sterilizing with a specialized solution, and repeating the process before
use. The bottle is also prepared by washing it with food sterilization chemicals,
sterilizing it a second time, and rinsing it with pure water. Then, the bottle is passed
through an automatic water filling machine and the lid is automatically
closed. Finally, the completed products are inspected and transferred to the general
warehouse. This process is not only a series of technical steps, but also a combination
of water quality, advanced technology, and strict production processes
to ensure the production of standard and safe bottled drinking water products.

Phase 3: Testing & Distribution

The DNC Drinking Water Factory has a capacity of 3 m’ per day/night and serves
as the primary source of drinking water for students, lecturers, and staff at the
university.

This ensures convenient and highly effective research and learning. The production
system for DNC bottled drinking water is fully automated and closed, guaranteeing the

safety and quality of the product. Additionally, the university participates in annual
testing of the bottled drinking water quality, conducted by the Department of Science

and Technology of Ho Chi Minh City.

Certificate of Facility Meeting Food Safety Standards, No. 33/2023, issued on February 20,
2023 by the Can Tho Department of Health.
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M 56 mila/ Sample code KET QUA THU NGHIEM :
MMZ2310,31 1433441 TESTREPORT Ngay/ Date: 08/11/2023
Tén khach hang/ Crustomer - CONG TY TNHH MTV BENH VIEN BAI HOC NAM CAN
bia chif Address - 50 168, PUONG SONG HANH QLIA KD HCI'HG LOAN,

PHUCNG HUNG THANH, QUAN CAI RANG, THANH PHO CAN\;*? ¥

THO, VIET NAM
Tén miu Name af sample : DNC WATER
86 lugng! Quantity ] |

M6 ta miu/ Sample description : Mude dymg trong binh nhura va chai thay tinkh.
Tham khao theo QCWVN 6-1.2010/BYT

Ngay nhin méw Date of receiving 1 31/10/2023

Ngay hen trd KHY Date of issue . D8/11/2023
STT/ | Chi tiéu kitm nghiém/ | Bom vi tinh/ Két i/ Fhwomg phap/
No Parameters Uit Result Test method
Not detected
1 Cd mgT. Khung phﬂ ]'Ili:n. EPA Method 200.8 (*)
(#)
(Glm‘i‘“'“&ble iﬁép 0,003)
2 CN mg/L Khéng phat hién, TCWVM 6181:1996 (150
MDL = 0,002 6703-1:1984(E)) (*) (#)
{Gidi han cho phép:0,07)
3 Ph mg/L Khéng phit hién, EPA Method 200.8 (*)
MDL = 0,0002 (#)
((Gidd han cho phép: 0,00)
4 Sh mg/L Khéng phit hign, EPA Method 200.8 (*)
MDL = 0,0002 (#)
(Gidi han cho phép: 0,02)
5 Bromate (BrO;7) mg/L Khéng phat hign, EPA Method 300.0 (*)
MDL = 0,004 (#
(Gidi han cho phép: 0,01)
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P 275 - MMZI310.30 1433441

STT/ | Chi tiéu kiem nghi¢m/ | Dom vi tinh/ Két quil/ Phuong phap/
Mo Lraerers | Linit Resolr Tesit method
6 ¥) | mgl Khong phit hién, EPA Method 300.0 (*)
MIIL = 0,004 (#)
(Gidi han cho phép: 0,7)
7 40 7} mgL Khing phit hién, EPA Method 300.0(*)
MDL = 0,004 (#)
(Gidri han cho phép: 0,7)
8 As mg/L Khing phat hién, TCVN 6626:2000 (IS0
MDL = 0,001 11969:1996) (*)
(Gidi han cho phép: 0,01)
9 B mg/L 0,054 EPA Method 200.7 (*)
(Gidi han cho phép:0.5)
10 Ba mg/L Khing phit hién, EPA Method 200.7 (*)
MDD = 0,005
(Gidi han cho phép: 0,7)
11 Chlorine mg/L Khéng phat hién, SMEWW 4500-
MDL = 0,15 (Clor) CLB:2017 (%)
(Giod han cho phép: 5)
12 Cr mg/L Khéing phit hién, EPA Method 200.7 (*)
MDL = 0,005
{Gidi han cho phép: 0,05)
13 Cu mg/L Khéng phat hién, EPA Method 200.7 (*)
MDL = 0,005
(Gigi han cho phép: 2)
14 Florua (F7) mg/L Khidng phat hién, TCVN 6195:1996 (I1SO
MDL = 0,05 10359-1:1992(E)) (*)
(Gidi han cho phép: 1,5)
15 Hg mg/L Khéng phat hién, TCWVN 7877:2008 (ISO
MDL = 0,0003 5666:1999) (*)
{Gidi han cho phép: 0,006)
16 Mn mg/L Khéng phat hign, EFA Method 200.7 (*)
MDL = 0,005
(Giai han cho phép: 0,4)
17 Mo mg/L Ehdng phat hi¢n, EFA Method 200.7 (*)
MDL = 0,01
{Gidri han cho phép: 0,07)
18 Ni mg/L Khong phit hién, EPA Method 200.7 (*)
MDL = 0,01
{Gidi han cho phép: 0,07)
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P33 - MAM22310.31 1433441

STT/| Chi tiéu kiém nghiém/ [ Do vj tinh/ | Két qua/ Phwomg phaip/
Mo Paramaters Lirdr |  Result Test method
19 Nitrat (NO37) mg/L 0,339 TCVN 6180:1996 (IS0
(Gidi han cho phép: 50) 7890-3:1988 (E)) (*)
20 Ny mg/L Khéing phét hién, TCVN 6178:1996 (IS0
MDL = 0,02 6TTT:1984 (E)) (*)
(Gidi han cho phép: 3)
21 Se mg/L Ehéng phat hign, TCVN 6183:1996 (180
MDL = 0,001 9965:1993 (E)) (*)
(Gidsi han cho phép: 0,01)
22 Béo tir vi khudn ky khi CFU/S0mL | O (Ngudng gici han cho phép, | IS0 6461-2:1986 (*)
khir sulfite nhdm A; 0 CFUSS0 mL)
23 Coliforms CFUR250mL | 0 (Ngudng gidi han cho phép, IS0 9308-
nhdm A: 0 CFLI/250 mL) 12014/ Amd. 1:2016 (*) By
24 Escherichia coli CFU/250mL | 0 (Ngudmg gici han cho phép, IS0 9308- A
nhém A: 0 CFU250 mL) | 1:2014/Amd. 1:2016 (*)
2L
25 Pseudomonas aeruginesa | CFURZS0mL | O (Ngudng gicd han cho phép, IS0 16206 2006 (*+) ’__,Fﬂ-
nhdm A: 0 CFUR250 mL) A
26 Streptococei faecal CFU/250mL | 0 (Ngudmg gidi han cho phép, | IS0 7899-2:2000 (*)
nhom A: 0 CFU250 mL)
(*)  Phuong phip duge VILAS cing nhind Mathod is aceredizated by VILAS,

(#)

Két qui do CASE TPHCM thyc hifn! Analysed by CASE HOMC.
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3.5. Construction and renovation policies focusing on water saving
* Circular No.01/2016/TT-BXD, issued by the Ministry of Construction on February 1,
2016, pertains to the “Promulgation of the National Technical Regulations QCVN 07-
1:2016/BXD for technical infrastructure works related to water supply construction”.
e Circular No.01/2021/TT-BXD, released on May 19, 2021, by the Ministry of
Construction, focuses on the “Issuance of QCVN 01:2021/BXD, the National Technical
Regulations for construction planning.”

Applying the above construction standards to minimize water use is the priority
solution to achieve the goal of “Sustainable development of clean water and
sanitation.”

Nam Can Tho University is dedicated to implementing these standards in
order to create a sustainable future with access to clean water sources and efficient
water usage.

When constructing new buildings or renovating existing ones, the
university adheres to construction standards and prioritizes the efficient and
economical use of water. This includes utilizing advanced technology and
equipment to minimize the amount of water required during both the construction
process and the ongoing operation of the project.

Furthermore, the university actively promotes the construction of rainwater
collection systems and water-saving irrigation systems in specific buildings on
campus. The university aims to use recycled water in these buildings and reduce
water consumption through the implementation of water-saving flushing systems,
smart faucets, and water reduction devices.

The university also implements educational and training initiatives to increase
awareness among contractors, architects, and workers about the importance
of conserving water  during  construction. Additionally, strict  policies and
regulations are enforced to ensure compliance with building standards that aim to
minimize water usage in the design and construction of buildings.

The university recognizes the significance of implementing building standards
to reduce water consumption in order to create a sustainable built environment
and achieve sustainable development goals. This effort aligns with the United
Nations' SDG 6, which aims to provide clean and safe water for all individuals.
Nam Can Tho University is committed to continuing efforts to build and maintain
green buildings, use water efficiently, and protect water resources for the
community and the environment.

3.6. Applying water-saving irrigation technology helps increase crop productivity:

Drip Irrigation/trickle Irrigation is a basic form of water-saving irrigation technique

(or micro irrigation). This is a form of bringing water directly on the ground to the



root area of plants continuously in the form of drops thanks to typical devices such

as droplet nozzles (supplied by a pressurized water pipeline system)

Sprinkler irrigation is a technique of delivering water to plants in the form of
artificial rain using appropriate sprinkler generation devices (rain rays). This
method is popular and widely applied.

» When water is initially supplied, the water pressure will flow through the check
valve, adjustment valve and into the tank and dissolve nutrients under
appropriate pressure. Part of the flow is directed through the tank. If the tank
contains soluble fertilizer or pesticide, the flow will mix and carry that substance
out of the tank and into the main pipe. Water is purified when it passes through
the filter.

» Depending on water usage needs, the system manager adjusts the flow and
pressure through control valves at the beginning of the pipes. Pressurized water
moves through pipes to irrigation equipment to supply plants.

= Depending on the structure and different functions of each irrigation device,
water is supplied and distributed to plants in different forms and scopes. Small
irrigation pipes, small pipe clusters, perforated pipes, and droplet generators
produce water droplets or ooze at a small constant flow under air pressure or
close to air pressure. Sprinkler irrigation equipment will split the water stream
into the air in the form of small raindrops when the pressurized water flow hits
the shield or rotating blades.



3.7. Properly planting trees can help reduce the amount of irrigation water needed

Proper watering for plants involves ensuring that the amount of water is adequate
for the specific plant. This means avoiding overwatering, which can lead
to waterlogging of the roots, as well as under-watering, which can deprive the
plant of necessary hydration. Itis importantto note that different plant
varieties have varying water requirements. Plant species that thrive in humid
conditions require frequent watering and ample amounts of water to maintain a
moist environment for optimal growth." As for drought-resistant plants, they do
not need too much water. Too much watering will cause waterlogging or damage
to plant parts.

Watering at the right time is crucial for the health of your plants. In general,
the best times to water are early morning and late afternoon. This allows the
plants

to absorb the water before the heat of the sun evaporates it, preventing the
leaves from drying out.

The university has replaced the previous manual watering method with
automatic systems, which are being increasingly utilized. The irrigation
equipment is highly advanced and promotes efficient water usage. This reduces
the amount

of effort required by individuals. Additionally, smart controllers are an
excellent tool for managing the entire irrigation system.

Drip irrigation systems supply water directly to plant roots, minimizing the
possibility of partial water evaporation. Installing a drip irrigation system with a



timer can save up to 80% of irrigation water when compared to traditional

sprinkler systems.

4. Save water in the community
4.1. Utilize the water sources available on campus (rivers, lakes, etc.)

In 2020, the university constructed a water reservoir with a surface area of over 3,000
m2. This reservoir is connected to the local canal system, providing benefits such as
regulating water levels, preventing flooding, and enhancing the ecological
environtment. It also serves as a source of irrigation for crops.

4.2 Plants that require little watering on campus

- To promote a clean environment and reduce odors and pollutants such as nitrogen
oxides, ammonia, sulfur dioxide, and ozone, the University Board has constructed an
ecological garden spanning over 5,000 m®. This garden features a diverse range of
plants, with a focus on those that require minimal watering such as Aloe vera, Aroid
palm, Cathedral bells, Snake plant, Cactus, Pothos, Tillandsia, Peace lily, Date palm,
Coconut trees, Grapevine, Flamboyant trees, etc.

Benefits of planting trees:

* Anti-greenhouse effect: Trees absorb CO,, remove and store carbon while

releasing oxygen back into the air.

* Provide oxygen.
* Create shade in the university: Trees cool the air through their leaves and prevent

sunlight from shining directly on the ground.



* Help prevent water pollution: Trees reduce runoff by breaking up rainfall directly
onto the ground, allowing water to flow down the canopy and tree trunk before
reaching the ground.

* Help prevent soil erosion.

* Protect against ultraviolet rays.

* Provide medicinal materials.
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Some typical images of trees in the university:

Aloe vera garden



Snake plants garden



Cactus garden



Peace lilies garden

Coconut tree garden



Date palm garden
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