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VIETNAM

CLIMATE CHANGE ranks among the 
top five developing 
countries most 
impacted by 
climate change 

has been identified 
as being particularly 
susceptible to the 
impacts of extreme 
climate events and 
climate variability 

impact

impact





METHODOLOGY
• Identification of the water resources in Can Tho City -

quantification and system level mapping;
• Baseline water quality determinations in the river/canal 

system (rainy and dry season).
• Investigations and surveys of pollution sources in the city 

and the availability/stability of centralized secondary 
wastewater treatment plants in the region;

• Analyzing water and nutrient requirements of paddy rice
crops and the demand that treated wastewater can meet: 
land use and crop patttern, water and nutrient requirement of 
paddy rice, potential of wastewater reuse for both quantity 
and quality.

• City planning of water supply and wastewater treatment
(based on Decisions, Development plans, Standards …).

• Meetings and interviews with local authorities and 
farmers to obtain insights on “local knowledge”: meetings and 
interviews with local authorities at the City, District and Village 
levels conducted in October 2010 and March 2011.



Change in monthly rainfall in the 
Mekong Delta (mm)

Temperature increases from 33 – 35 °C to 35 – 37 °C 

Rainfall decreases about 10 – 20%

Total annual rainfall in An Giang, Can Tho and Soc Trang will decrease about 
20%, and rainy season will start 2 weeks later.

The dry seasons are predicted 
to lengthen and intensify 

With the use of Global Circulation Models (GCMs) combined with the downscaling regional climate model 
PRECIS and series of data from 1980 – 2000, University Chulalongkorn - Thailand and Climate Change 
Research Institute – Can Tho University (Vietnam) have done the forecasting for the year 2030-2040 that 
many areas in the Mekong Delta will get serious impacts due to climate change 



Average humidity (1999 - 2008)
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Average Temperature (1999 - 2008)
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Average Annual Rainfall (1999 - 2008)
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humidity has a trend of decreasing 5% 
Rainfall decreasing 200mm/year 

air-temperature increasing 0.2 0C sun radiation increasing 200 hours/year 

From 2000 to 2007 in Hau river at Tan Chau, water level is decreased 0.8m, 
meanwhile the max water level in Can Tho is increased 0.3m with decreasing 
precipitation in the area 

In the dry season of the year 2006, 2007 and 2008 water discharge of Hau river was 
only 800 m3/s instate of 1250 m3/s in about 30 years ago (DONRE, 2009)

facilitate salinity to intrude deeply into the land 



WATER
RESOURCES

GROUND
WATER 

SURFACE WATER

Over-extraction, 
saltwater intrusion, 
and pollution
Designed capacity: 163,558 m3/day
Actual extraction: 101,061 m3/day  

Depression of groundwater level in Tra Noc Industrial zone 

Rain water with total average calculation 
for 10 year (1999 – 2008) is about 2.3 
billion m3/year. If making use of this 
source, it’s nearly enough for domestic use 
in 3 months in the dry season. 
However, it’s not possible to havest 100% 
of the rainwater.

?

Well 5 m3/day: 32,000; 50 m3/day: 400; 
500 – 1000 m3/day: 30; 200 GWP in 2010



158 rivers and canals 

779 km of main (primary) canals 

2000 km of secondary canals 

120 – 150 tertiary canals in each rural district 

Discharge water in Bassac river: about 200 billion m3/year. 
Rainy season: about 81% of the annual discharge 
Dry season: about 19%
In exhausted months from March to May: only about 4%. 

60 km

About 84 % of the area in Can Tho is used for agriculture, 
more than 90 % of it for rice production. 
Rice is harvested up to three times per year. With a demand of 

1,000 million cubic meters per year for irrigation
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Analysing:
pH, salinity, 
EC, TDS, 
DO, COD, 
BOD5, T-N, 
T-P & 
Coliform



One week of daily monitoring
24-31/3/2011

Tham Tuong

Cai Khe

Water level
COD, T-N & TP



QCVN  A1 = 10 mg/l
A2 = 15 mg/l
B1 = 30 mg/l

MRC value TN = 1.7 mg/l

Variation of COD and TN in Tham Tuong canal water 
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QCVN  A1 = 10 mg/l
A2 = 15 mg/l
B1 = 30 mg/l

MRC value TN = 1.7 mg/l

Variation of COD and Total N in Cai Khe canal water 
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A1: for domestic water supply
A2: for domestic water supply with treatment

B1: for irrigation

B2: Navigation and other purposes required low quality

contaminated with organic 
matter, nutrients and 
pathogens 

no evidence of heavy metal pollution 
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It is essential that the 
re-use system should 
achieve strict hygiene 
standards to prevent 
the spread of disease



Type of Reuse Treatment 
Required

Reclaimed Water 
Quality

Recommended 
Monitoring

Setback 
Distances

AGRICULTURAL Secondary 
Disinfection 

pH = 6-9 pH weekly 300 ft from 
potable water 
supply wells 

Food crops 
commercially 
processed 

BOD ≤ 30 mg/l BOD weekly 

SS = 30 mg/l SS daily 

Orchards and 
Vinerds

FC ≤ 200/100 ml FC daily 100 ft from areas 
accessible to 
public 

Cl2 residual = 1 
mg/l min. 

Cl2 residual 
continuous 

BOD ≤ 30 mg/l BOD weekly 

SS ≤ 30 mg/l SS daily 

FC ≤ 200/100 ml FC daily 100 ft from areas 
accessible to the 
public 

Cl2 residual = 1 
mg/l min. 

Cl2 residual 
continuous 

AGRICULTURAL Secondary 
Filtration 
Disinfection 

pH = 6-9 pH weekly 50 ft from potable 
water supply wells Food crops 

commercially 
processed 

BOD ≤ 30 mg/l BOD weekly 

Turbidity ≤ 1 NTU Turbidity daily 

FC = 0/100 ml FC daily 

Cl2 residual = 1 
mg/l min. 

Cl2 residual 
continuous 

Guidelines for Water Reuse

Source: USEPA, Process Design Manual: Guidelines for Water Reuse, Cincinnati, Ohio, 1992 



Sources of WW

Domestic 
wastewater

Wastewater from 
aquaculture –
fish ponds

Wastewater from 
aquatic product 
processing 
industries

86,000m3/day

197,000m3/day

3,287,000 - 4,602,000 
m3 per day



only one of those sources can make water 
quality in river/canal system of Can Tho
city exceeds the permissible limitation of 
the current National Standard QCVN 08: 
2008/BTNMT.

Meanwhile, Can Tho has all those 3 sources. 

This is the reason that concentration of 
COD in surface water is increasing every 
year even with high flow of Hau river and 
pollution water if wash out to the sea 
everyday.



Sewage system in Can Tho city

WWTP
Total amount of 18,7million Euros 
Vietnam approximately 52% 

KfW and 48% 

Capacity 22,550m3/d, 
Maximum hydraulic flow of 0,726 m3/sec 

Mechanical treatment and 
biological reduction of 
BOD and COD
TCVN – B LEVEL

WWTP
TCVN 5945 – 2005

BOD: 50 mg/l
COC: 80 mg/l



Planned wastewater treatment
capacity for Can Tho City

Source: Decision No. 2066/QD-TTg January 12, 2010                        

197,60064,60010886,00060,00044

20202015202020152020201520202015

Total capacity
Q (m3 day-1)

Number of 
industrial 
wastewater 
treatment 
plants

Total capacity
Q (m3 day-1)

Number of 
domestic 
wastewater 
treatment 
plants



Land use in Can Tho City to
2020, in hectares

6,8376,8376,8377,030River/canals2

00154321Free space land 1

II. Free space land, river/canals

10,7008,8108,0755,960Domestic land**2

25,55019,99016,53611,109Dedicated land*1

36,25028,80024,61117,069II. Non-agriculture land 

250240232227Forestry land4

1,6501,6001,55010,97Aquaculture land 3

36,81032,43017,40421,559Other crop land 2

58,29970,18989,30892,793Rice crop land 1

97,009104,459108,494115,676I. Agriculture land 

140,096140,096140,096140,096Natural land 

2020201520102005Year 

Source: Government Resolution No 12/2007/NQ-CP



Characteristics of the effluent of
WWTP for residential areas

0.08 - 0.90.6 - 3.221.42-mg L-1T-P6

10 - 31.441- 9814.060mg L-1T-N5

1-434 - 1618200 - 250mg L-1SS4

13 - 36.558 - 26711120 - 200mg L-1COD3

6.8 - 8.05 - 97.865 - 9pH1

EffluentInfluent EffluentInfluent 

WWTP of Tan Qui 
Dong residential area

WWTP of Trung Son 
residential area

UnitParamete
r

No



Components and characteristics of wastewater from 
catfish processing in Tra Noc industrial zone in Can 

Tho City

Source: Tra Noc Industrial Zone

30.446.917.128.4mg L-1T-P

60.712264118mg L-1T-N

762,120811,580mg L-1COD

Effluent Influent Effluent Influent 

Factory 2Factory 1Unit Parameter 



Wastewater is not a waste

irrigate at 
least to 22,719 
ha of paddy 
rice (16% of 
the rice-
cultivated area 
in the city) at 
3 crops per 
year.

providing a 
maximum of 22% 
of the nitrogen (N) 
and 14% of the 
phosphorus (P) 
requirement for the 
W-S crop

On a yearly basis, recovery of wastewater could reduce the discharge 
of N by 15% to 27% and the discharge of P by 8% to 17%.



Thot NotVinh Thanh

Co Do

Cropping calendar, monthly rainfall
and water demands in Can Tho

effluent
effluent



Time

Renewable supplies

Demand

Renewable 
supplies due to 
impactsWastewater reuse

Volume

Water availability and demand in Can Tho City 
in the dry season and the potential of 
wastewater reuse to overcome the water 
deficit



Advantages of reuse of
wastewater in agriculture

• Conserves water (by recycling and groundwater 
recharge);

• Is a low-cost method for sanitary disposal of 
municipal wastewater;

• Reduces pollution of rivers and other surface 
water;

• Conserves nutrients, thereby reducing the need 
for artificial fertilizer;

• Increases crop yields; and
• Provides a reliable water supply to farmers
• Reduce the need for expensive tertiary treatment
• Environmental benefits



ENVIRONMENTAL BENEFITS

400,068,493Option 4b: Combined option 2 and option 3 

380,538,493Option 4a: Combined option 1 and option 3

Option 4: reuse wastewater from domestic, industry and aquaculture sources

355,068,493Option 3: Extensive reuse of aquaculture wastewater for 
rice irrigation, especially wastewater from catfish farming

45,000,000Option 2: Reuse of effluent from centralized and 
decentralized WWTPs with a total estimated capacity of 
500,000 m3/day.

25,470,000Option 1: Reuse of effluent from centralized wastewater 
treatment plants (WWTPs) with capacity of 283,000 
m3/day. 

Environmental benefits 
(€/crop)

Options/strategies •The strategy 3 is 
the most promising 
option for WW 
management and 
reuse because it 
saves up to 25% 
irrigated water, 22% 
N, and 20% P 
fertilizer per crop 
season.

•improved 
sanitation in the 
City with the value 
of the  EB up to 
355,068,493 €/crop

(Long et al., 2012)



• In Can Tho city as well as other provinces in the 
Mekong Delta, wastewater is not a waste. It can 
be reuse for agriculture, such as rice irrigation. 

• Wastewater reuse in agriculture is an adaptation 
measure of water scarcity due to climate change 
and sea level rise with salinity intrusion.

• The % of demand satisfied by wastewater in 
term of quantity and quality is possible indicators 
for the assessment of water management and 
wastewater reuse.

CONCLUSION


