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 EXECUTIVE SUMMARY 

The collection and treatment of wastewater and sludge, and 
the recovery of valuable resources from these, holds significant 
potential in Vietnam. The currently ongoing expansion of 
sewerage systems in urban areas forms a critical development 
to realize this potential. Also, a large number of industrial 
estates now have some form of wastewater collection and 
treatment. Capitalizing on new technologies to recover 
valuable resources from wastewater can provide a new 
impetus for the sector and improve its financial viability. 

INSTITUTIONAL AND OPERATIONAL CHANGES REQUIRED 

Key findings 
A comprehensive legal framework for wastewater management has been 
set up and is periodically updated. However, little attention has been given 
so far to policies and regulation to promote resource recovery from 
wastewater and sludge.  
 
CSS (combined sewerage and drainage system) are the dominant way of 
transporting wastewater in urban areas in Vietnam. Most wastewater 
projects continue to use CSS due to limited budget to develop SSS (separate 
sewerage system). However, SSS is compulsory in new urban development 
projects. The CSS produces a low carbon influent to Wastewater Treatment 
Plants (WWTPs), which forms a major challenge for biological wastewater 
treatment and for bio-gas production. The private sector is a key player 
dealing with sludge collection and disposal. However, sludge management 
is not well handled in any city. 
 
WWTPs in Vietnam are often underperforming. The key reasons for this are: 
fluctuating flows and characteristics of incoming flows, bad design, low 
quality construction, improper training, lack of technology transfer, and 
pressure to save operation and maintenance costs. 
 
Recommendations 
Wastewater systems in Vietnam should be considered to cover the complete 
process, including: household connections, sewerage, pumping stations and 
a wastewater treatment and resource recovery facility. Failure to 
acknowledge the importance of any one of these components will lead to 
project ineffectiveness and unsustainability.  
 
Concerted action is required by government to realize the potential of 
wastewater treatment and resource recovery. This involves promoting and 
providing support and incentives to use advanced wastewater treatment 
and resource recovery technologies in the further development of 
wastewater management in Vietnam. 
 
For municipalities and industries located in areas with (future) water stress, 
more effort should be focused on wastewater re-use in particular for 
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 applications in industrial and agricultural settings. This requires better 
cooperation between municipalities, and their utilities, industrial 
establishments and agricultural producers for the off-take of treated 
wastewater for re-use. 
 
There is a need to increase the controlling, inspection and monitoring 
capacity of local environmental protection authorities as well as WWTP 
operators, especially in remote areas. 
 
To adopt resource recovery from wastewater more widely, new models are 
to be pioneered and lessons need to be shared between problem owners, 
solution providers and technical experts. A dedicated information platform 
that brings together demand and supply and facilitates interaction is 
urgently needed. 
 
Additional efforts are required to create awareness about the opportunities 
related to wastewater and resource recovery amongst policy and decision 
makers, in both the public and private sector. This includes the re-use of 
treated wastewater, especially in water stressed areas; the production of 
bio-energy from wastewater and sludge; and the recovery of nutrients from 
treated wastewater effluent and sludge. 

FINANCIAL CHANGES REQUIRED 

Key findings 
In Vietnam, no full cost recovery of water and wastewater services exist in 
any city. The low water and wastewater tariffs only partially cover the 
operating costs, which are further subsidized by local governments. Capital 
expenditures for wastewater treatment are paid by the government. For 
some new urban developments, private investors have financed the CAPEX 
of the local sewerage and wastewater treatment system.  
 
The insufficient levels of investment in wastewater treatment by the 
government forms a major constraint on expanding wastewater service 
coverage. The low wastewater tariffs form a key financial barrier to attract 
further private sector participation as cost recovery is not yet guaranteed. 
Low water and wastewater tariffs are also barriers for encouraging 
wastewater reclamation and reuse efforts. However, the recent equitization 
of the water supply companies and some wastewater build-transfer projects 
are encouraging signs that new Public Private Partnerships (PPPs) could be 
developed in the near future. 

Recommendations 
To rapidly develop new wastewater treatment and resource recovery 
projects, municipalities, industrial zones and utilities need to invest in 
(pre)feasibility studies that include the production of bio-energy and energy-
efficiency, water re-use and nutrient recovery. This could include developing 
combined wastewater and organic solid waste treatment projects. 
 
To enable the expansion of wastewater treatment and evolve towards full 
cost recovery, a further reform of urban and industrial wastewater tariffs is 
required.   
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Revenues from recovered resources provide an opportunity to make 
wastewater treatment more financially viable, especially in combination 
with tariff reforms. These reforms would allow for the expansion of private 
sector participation in wastewater management. However, to enable 
private sector participation in wastewater management and resource 
recovery, new PPP models need to be developed and tested. 

TECHNOLOGICAL AND CAPACITY CHANGES REQUIRED 

Key findings  
Only 17 percent of urban wastewater is safely treated and only 4 percent of 
septage is collected and safely treated. Approximately 90 percent of urban 
households have septic tanks receiving wastewater and 70-80 percent of 
urban households have access to piped drainage and sewerage systems. 
 
All industrial zones and all industrial facilities outside such zones must be 
connected to an on-site or central wastewater treatment facility. However, 
suitable technologies for treatment of specific type of pollution in industrial 
wastewater are lacking in many cases, especially in on-site treatment 
stations of tenants. At present, some of the industrial WWTP are under-
capacitated and some are not capable of meeting the required quality of the 
effluent. 
 
There is a wide range of wastewater treatment technologies applied in 
urban wastewater systems in Vietnam. Sequence Batch Reactor (SBR) is 
becoming the most common technology thanks to its ability to remove 
nitrogen (N) and Phosphorus (P) and its limited footprint. Low-cost 
technologies like waste stabilization ponds can be applied only in cases 
where sufficient land is available and reserved. 
 
Currently, sludge drying and dumping at landfills is the most common 
approach to sludge treatment In Vietnam. This despite the fact that sludge 
contains significant amounts of nutrients that can be used in agriculture 
production.  Recovering nutrients from wastewater and sludge is often not 
a focus of wastewater and sludge projects at present. 
 
Reuse of untreated wastewater in agriculture and aquaculture is a 
traditional and common practice in rural areas in Vietnam. Some industries 
and urban developers have started to re-use treated wastewater for 
cleaning and landscaping purposes. However, water re-use is not widely 
practiced to date in Vietnam but has significant opportunities in water 
stressed areas.  
 
Several industries in Vietnam recover methane bio-gas from their treated 
biological solid waste and wastewater effluent. With the decommissioning 
of septic tanks and expansion of direct connections to urban sewerage 
systems, there is a significant potential to expand the biogas production 
form wastewater and sludge treatment. 
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 Recommendations 
To accelerate the transition to full wastewater and sludge collection and 
treatment, more attention needs to be given to both sludge management 
and its resource recovery potential and the expansion of urban sewerage 
systems. 
 
To capitalize on the opportunity to generate bio-energy from wastewater 
and organic waste, a more rapid transition from septic tank systems towards 
centralized wastewater collection and treatment needs to be put in place, 
especially for the larger, densely populated urban areas.  
 
To move forward, new treatment technologies, management models and 
standards need to be developed and utilized. Further technical guidance and 
appropriate standards for sludge and wastewater re-use as fertilizer is 
required. Also, more detailed technical guidance, and local regulations 
adapted to specific contexts need to be developed. 
 
To enable resource recovery from wastewater, further technical information 
on sludge-to-energy technologies, wastewater re-use and nutrient recovery 
is to be made available. Capacities and practical experiences need to be 
developed amongst Vietnamese professionals. 
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 1 INTRODUCTION 

Investing in wastewater treatment facilities has been shown to 
be profitable. New technologies are available to extract water, 
energy and nutrients from wastewater streams.  

Effective management of wastewater remains a persistent problem in East 
Asia, with discharge of untreated wastewater from domestic, industrial, and 
agricultural sources a common occurrence. Across Asia, a majority of sewage 
still finds its way to rivers, lakes, coastal zones and oceans without any 
treatment. The impacts on freshwater, coastal and marine ecosystems and 
communities have been significant, including hypoxia, loss of fisheries 
productivity and biodiversity, and impacts on human health. Proper 
wastewater management in river basins and coastal areas presents a 
complex challenge involving aspects of policy, governance, behavior and 
investment. 
 
Investing in wastewater treatment facilities, however, can be profitable. 
New technologies are available to extract water, energy and nutrients from 
wastewater streams.  Products derived from these can be marketed to make 
the treatment of wastewater —a service each municipal government should 
provide to its citizens and each industry should actively implement — a 
profitable business not depending only on government taxes and tariffs. 
Indeed, combining wastewater treatment with recovering water, energy 
and nutrients has the potential to provide commercially acceptable returns 
on investments. 
 
While the business case for recovering resources from wastewater has been 
proven in particular cases at demonstration, pilot and full-scale applications, 
there is a need to further understand the potential for wastewater 
treatment and resource recovery in East Asia.  
 
To that end, country overviews of wastewater management and resource 
recovery have been prepared for three countries in East Asia: the 
Philippines, Vietnam and Indonesia. This report focuses on Vietnam and 
aims to improve the understanding of its urban and industrial wastewater 
sector as a basis for further analyzing opportunities to invest in wastewater 
treatment and resource recovery. It thus forms an initial step in the potential 
mobilization of public and private investments in wastewater treatment and 
resource recovery in Vietnam. 
 
Key questions that the report addresses include: 
 

• What is the current status of water resources in Vietnam?  

• What are the common characteristics of urban and industrial wastewater 
management in Vietnam? 

• What are the in-country experiences to-date with different aspects of 
wastewater resource recovery, including water re-use, bio-energy 
production and nutrient recovery? 

1 
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 • What is the institutional and regulatory setting for development of the 
water and wastewater services sector in relation to wastewater 
treatment and resource recovery? 

• What is the capacity at the national level regarding wastewater 
management and resource recovery? 

• What are potential sources of (co-)funding for wastewater treatment 
facilities in Vietnam? 

The report has been prepared based on extensive desk studies and 
discussion with key actors in the water and wastewater sector in Vietnam.  
 
This study forms part of a collaboration between ARCOWA and PEMSEA – 
Partnerships in Environmental Management for the Seas of East Asia. It 
forms a contribution to the further development of an ocean investment 
facility that aims to mobilize investment in the seas of East Asia’s Blue 
Economy. The East Asia Ocean Investment Facility (EAOIF), managed by 
PEMSEA, offers investment services to local governments and project 
stakeholders, as well as regional and global investment funds, assisting in 
the identification, development and consolidation of blue economy 
investment projects in East Asia. The EAOIF targets development of projects 
that are financially sustainable and generate measurable positive social and 
environmental impact. 
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 2 GENERAL STATUS OF WATER RESOURCES 
IN VIETNAM 

Available water resources in Vietnam are sufficient to meet all 
needs. However, the large temporal and spatial variability in 
rainfall leads to areas affected by floods and droughts. Some 
parts of the country are increasingly facing a rising competition 
for water resources between different socio-economic sectors.  

Surface and groundwater resources are at significant risk from 
environmental degradation and pollution due to untreated or 
insufficiently treated urban and industrial wastewater and 
agricultural runoff. 

Vietnam has a dense river network of 2,360 rivers with a length of more than 
10 km. Eight out of these are large basins with a catchment area of 10,000 
km² or more. Surface water availability is app. 830-840 billion m³ per year1. 
Due to the highly uneven spatial and temporal distribution of rainfall, there 
are water scarce areas and flood prone areas. Climate change is expected to 
exacerbate the water challenges. The prolonged dry season results in 
serious shortages of water in many areas. A recent study indicated that by 
2030 many river basins in Vietnam will face major water stress with 
significant consequences for socio-economic development2. The Red - Thai 
Binh, Mekong, South East Rivers Cluster (SERC) and Dong Nai river basins, 
which generate approximately 80 percent of Vietnam’s Gross Domestic 
Product (GDP), will all face water stress in the dry season by 2030 (see Figure 
1.1). 
 

Figure 1.1 Water stress levels in the dry season in 2016 and 2030, excluding hydropower 

storage3 

 

 
1 Vietnam Environment Administration (VEA). State of Environment Report 2012. 
2 2030 WRG, 2017. Hydro-Economic Framework for Assessing Water Sector Challenges in Vietnam. 
3 2030 WRG, 2017. Hydro-Economic Framework for Assessing Water Sector Challenges in Vietnam. 

2 
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The total potential exploitable groundwater reserves are estimated at nearly 
60 billion m³ per year. In some areas, over-exploitation has resulted in falling 
water tables, which contributes to further land subsidence and salinity 
intrusion, especially in the Mekong River Delta. 

 
The agriculture sector in Vietnam uses 82 percent of the available water 
resources and produces 22 percent of the national GDP4. The industrial 
sector uses 16 percent of water resources, but due to its fast growth it is 
projected to have a rising water demand in the future. This rising water 
demand, including from a rapid expansion of up-stream hydropower, is 
increasingly leading to conflicts over water allocation across different 
economic sectors demanding a more integrated approach to water 
resources management. However, it is not always easy to implement 
Integrated Water Resources Management (IWRM) principles through 
regional or inter-provincial activities as the provincial governments hold 
powerful positions and one needs to reach a collective agreement shared 
between various authorities and other stakeholders. 
 
Surface and groundwater resources in Vietnam are also at significant risk 
from environmental degradation and pollution. Provinces with most 
pollution loads from industry include Hanoi, Hai Phong, Thai Nguyen, Phu 
Tho (in the North), Ho Chi Minh City (HCMC), Binh Duong, Dong Nai, Ba Ria 
– Vung Tau, Can Tho (in the South), and Da Nang (in the Center). Runoff from 
agricultural activities, containing high amounts of pesticides, herbicides, 
fertilizers, and other pollutants, is mostly discharged directly to open water 
bodies that form the source of water supply for downstream users. Due to 
severe surface water pollution, users increasingly turn to using groundwater 
leading to a growing over-extraction in a number of areas.  
 
Currently, significant government efforts to improve surface water quality 
are put into three river basins: Cau (in the North), Nhue – Day (in the North), 
and Sai Gon - Dong Nai (in the South). According to the Master plan for 
wastewater management in urban and industrial areas in the Dong Nai river 
basin, approved by the Vietnamese Prime Minister, there will be 51 urban 
wastewater treatment plants for cities of the 3rd category5 upward, with a 
total capacity of 4.2 million m3 per day by 2030. The total capital cost 
required for urban and industrial drainage and wastewater management 
until 2030 would be VND 168,300 billion, expected to be derived from 
different sources6. 
 
 
 
 
   

 
4 2030 WRG, 2017. Hydro-Economic Framework for Assessing Water Sector Challenges in Vietnam. 
5 3rd Category are medium-sized cities larger than ca. 50,000 inhabitants 
6 Decision No 1942/QD-TTg by Prime Minister dated 20 Oct 2014: Master plan for wastewater 
management in urban and industrial areas in Dong Nai river basin. 
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 3 URBAN AND INDUSTRIAL WASTEWATER 
MANAGEMENT 

Only 17 percent of urban wastewater is safely treated and only 
4 percent of septage is collected and safely treated. 79 percent 
of wastewater is unsafely disposed of. 

All industrial zones and all industrial facilities outside such 
zones must be connected to an on-site or central wastewater 
treatment facility. An estimated 79 percent of companies 
complied with effluent standards in 2016. 

3.1 URBAN WASTEWATER 

In Vietnam, there are 110 urban water supply companies operating app. 800 
centralized water supply systems and providing water to people in urban 
centers, district towns and surrounding areas7. The average urban water 
consumption varies considerably ranging from 33 to 213 liters per capita per 
day. The average water consumption is 101 liters per capita per day, 
reaching 130 liters per capita per day in highly urbanized areas8. Since 2010, 
the average non-revenue water (water loss) has been reduced from 31 
percent to 24.5 percent9. 
 
Approximately 90 percent of urban households have septic tanks receiving 
domestic wastewater, in most cases only from toilets. Grey wastewater from 
kitchen and drainage is mostly disposed of directly to (open) drains. 
Accumulated septic tank sludge, septage or fecal sludge is pumped out 
periodically for treatment and disposal. However, only 4 percent of septage 
is treated and disposed of satisfactorily10. 
 
In urban areas, 70-80 percent of urban households have access to piped 
drainage and sewerage systems (see Figure 3.1). The remaining 20-30 
percent of wastewater is discharged through a soak pit, to a river or a nearby 
canal. Currently there are 31 municipal WWTPs in operation, with a total 
capacity of app. 750,000 m3 per day11. This equals 17 percent of wastewater 
generated from urban areas in Vietnam. In addition, there are more than 30 
municipal WWTPs under planning or construction with total capacity of 1.5 
million m3 per day12.  
 

 
7 VWSA - GIZ, 2018. Proceedings of VWSA - 30 years of building and development (1988 – 2018). Hong 
Duc publishing house. 
8 MOC, 2016. Database on performance of water and wastewater companies in 2013 - 2014. Final 
report.  
9 VWSA - GIZ, 2018. Proceedings of VWSA - 30 years of building and development (1988 – 2018). Hong 
Duc publishing house. 
10 World Bank, 2013. Vietnam Urban Wastewater Review. 
11 2018 updated by authors from WB, 2013 (Vietnam Urban Wastewater Review), MOC - JICA, 2018. 
Report from JICA survey on Examination Monitoring Methodology for Indicator of SDG 6.3.1, draft 24th 
May 2018). 
12 2018 updated by author from WB, 2013 (Vietnam Urban Wastewater Review), MOC - JICA, 2018. 
Report from JICA survey on Examination Monitoring Methodology for Indicator of SDG 6.3.1, draft 24th 
May 2018). 

3 
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 The wastewater treatment technologies utilized vary widely amongst urban 
WWTPs in Vietnam. Activated sludge technology is most common, in the 
form of conventional activated sludge, A2O process, SBR or Oxidation Ditch 
(OD). SBR technology seems most commonly accepted due to its capacity to 
remove nitrogen and phosphorus and having a small footprint. Some other 
projects applied trickling filter technology (i.e. Can Tho, Da Lat, Quy Nhon).  
 
There are also urban WWTPs in Vietnam that use low-cost wastewater 
treatment technologies such as Waste Stabilization Pond systems (Da Nang 
city, Buon Ma Thuot city, Thanh Hoa city), Aerated Lagoon and Pond systems 
in series (Binh Hung Hoa in HCMC, Duc Minh in Dong Hoi city), Imhoff tank 
– Trickling filter and Maturation Pond (Da Lat city), CEPT and Trickling Filter 
(Quy Nhon city), Primary clarifier (Soc Trang and Tra Vinh), and Aerated 
lagoons (Chau Doc, An Giang and Phan Rang - Thap Cham, Ninh Thuan) (see 
Table 3.1). 
 
Thus, there are 28 major cities and provinces in Vietnam with high 
population densities that have centralized wastewater treatment systems 
either in place or under construction. It is estimated that 60 percent of the 
urban population is connected to these treatment facilities through their 
connection to a sewerage system or septage collection system (see Figure 
3.1).  However, only 17 percent of urban wastewater and 4 percent of 
septage generated in Vietnam is being treated safely through centralized 
WWTP. 

Figure 3.1 Urban wastewater and septage management in Vietnam13 

 
 
In 2005, Vietnam lost an estimated USD 780 million due to poor sanitation 
and hygiene, equivalent to approximately 1.3 percent of GDP14. This is due 
to disease and deaths costing USD 262 million, polluted water costing USD 
287 million, population welfare losses (due to additional time required to 
access unimproved sanitation) costing USD 42.9 million), tourism losses 
costing USD 69 million, and environmental losses due to loss of productive 
land costing USD 119 million.  

 
13 2018 updated by author from World Bank, 2013. East Asia and Pacific Region Urban Sanitation 
Review: A Call for Action. 
14 Thang P, Tuan H, Hang N and Hutton G. 2009. Economic impacts of sanitation in Vietnam. World 
Bank, Water and Sanitation Program. 
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 Table 3.1 Sewerage and centralized wastewater treatment systems in Vietnam (2018)15 

City / 
Province 

Population 
Estimated 

Wastewater 
Produced 
Estimated 

 
m3 /day 

Treatment 
Capacity 

Total 
 

m3 /day 

Treatment 
Capacity 

Used 
 

m3 /day 

Treatment 
Capacity 

Under 
Construction 

m3 /day 

Sewerage 
System 

Treatment 
System 

Ho Chi 
Minh City 

8,992,000 908,192 446,000 211,000 730,000 CSS SBR / OD / 
A20 (AS) / 

Ponds 

Hanoi 7,588,000 766,388 304,300 181,500 360,000 CSS SBR / CAS/ 
AO A2O 

(AS) 

Thanh Hoa 3,496,000 353,096 4,000 500 15,000 CSS Stab. Pond, 
WSP + CW 

Nghe An 3,037,000 306,737 25,000 10,000 7,500 CSS/SSS SBR 

Ha Nam 2,233,000 225,533 2,500 2,000 6,500 CSS CAS 

An Giang 2,155,000 217,655 5,000 200 
 

CSS A2O 
lagoon 

Binh Dinh 1,962,000 198,162 14,000 10,000 8,000 CSS CEPT + TF, 
OD 

Binh Duong 1,887,000 190,587 37,500 27,500 
 

CSS SBR 

Hai Duong 1,748,000 176,548 0 0 13,500 CSS SBR 

Bac Giang 1,593,000 160,893 10,000 8,000 
 

CSS OD 

Can Tho 1,520,000 153,520 32,000 5,000 
 

CSS TF 

Quang 
Nam 

1,472,000 148,672 0 0 7,000 SSS CAS 

Soc Trang 1,302,000 131,502 17,570 5,000 
 

CSS Prim. Sed. 

Quang 
Ninh 

1,199,000 121,099 10,500 11,000 
 

CSS SBR   

Bac Ninh 1,131,000 114,231 37,500 27,500 
 

CSS SBR 

Ba Ria–
Vung Tau 

1,073,000 108,373 0 0 12,000 CSS OD 

Vinh Phuc 1,021,000 103,121 0 0 5,000 CSS CAS 

Da Nang 952,000 96,152 120,377 73,947 40,000 CSS Ana. Pond 
w/float 

cover/OD 

Phu Yen 883,200 89,203 4,000 500 
 

CSS Stab. Pond 
(FP, MP) 

Quang 
Binh 

863,400 87,203 8,570 5,000 
 

CSS Aerated 
lagoon 

Hai Phong 842,000 85,042 0 0 36,000 CSS CAS 

Ninh Thuan 587,400 59,327 5,000 2,000 
 

CSS/SSS Aerated 
lagoon 

Nha Trang 420,521 42,473 0 0 40,000 CSS OD 

Vung Tau 327,000 33,027 22,000 5,000 
 

CSS OD 

Thai 
Nguyen 

317,580 32,076 0 0 10,000 CSS OD 

Hue 287,217 29,009 0 0 17,100 CSS CAS 

Da Lat 197,000 19,897 7,400 6,000 
 

SSS Imhoff 
tank + 

Trick. Filt. 

Tra Vinh 131,360 13,267 18,135 5,000 
 

CSS Prim. Sed. 

Note: Wastewater produced estimated based on average water use consumption of 101 liters per day per capita. 
 

 

 
15 MOC, 2016. Database on performance of water and wastewater companies in 2013 - 2014. Final 
report, and survey by authors and contributors. Population data: various sources. 
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 Sewerage Systems 
The combined sewerage system (CSS), in which wastewater and city 
drainage water are combined, is the main method for sewage collection in 
Vietnam (see Figure 3.2). The use of CSS is largely due to traditions, ease of 
implementation and lower investment cost compared to the construction of 
a drainage and sewerage system separately. Thus, in Vietnam, residential 
development follows the construction of basic infrastructure (i.e. roads, 
drainage, water supply, electrical power) with sewerage traditionally being 
combined with the drainage system out of necessity and to save costs.  
 
New wastewater projects have to accept existing CSS as the way to transport 
wastewater in combination with drainage water. The reason for this is 
related to both costs and to the ease of implementation, as CSS can be 
implemented with far fewer pipelines creating less construction impact in 
residential neighborhoods. Furthermore, CSS generally utilizes the existing 
drainage system as secondary sewers for collecting wastewater from the 
household. Doing so only requires intercepting wastewater flows by the use 
of combined sewer overflow structures (CSOs) and transportation to a 
WWTP for treatment through the drainage pipes. 

Figure 3.2 Typical combined sewerage system (CSS) in Vietnamese cities16 

 
 
 
This combined flow of sewage and drainage water results in a very diluted 
organic loading arriving at the WWTPs due to several factors, namely:   

• Households connected to the CSS generally utilize on-site septic tank 
treatment systems which remove approximately 30 - 40 percent of the 
BOD prior to this flow being discharged to the CSS17;  

• CSS in residential neighborhood catchments are typically constructed as 
flat-bottomed, rectangular covered channels having little or no slope 
with open joints that allow significant infiltration from groundwater and 
enhance decomposition processes by bacteria;  

 
16 Nguyen Viet Anh, Barreiro W, Parkinson J, 2005. Decentralised wastewater management in Vietnam 
– a Hanoi case study. GHK – CEETIA Report,  DFID funded research project ENG KaR 8056. 
17 Nguyen V. A., 2017. Septic tank. Construction publishing house. 
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 • CSS by design, and by primary function, are intended to collect rainwater 
runoff (drainage) from city streets and public areas. 

 
As a result of dilution and decomposition, very low organic content 
(Biological Oxygen Demand – BOD) is typically found in the influent of the 
WWTP. This creates difficulty in the biological wastewater treatment 
process as the low C/N ratio slows down or inhibits bacterial growth.  
 
The alternative to CSS is the construction and use of a separate sewerage 
system (SSS). In Vietnam, the use of SSS is only seen in very few projects, 
such as in Da Lat, Buon Ma Thuot, and Binh Duong. The wastewater influent 
to the WWTP in these projects shows a significantly higher BOD 
concentration compared to CSS. Other use of SSS includes applications in 
new residential areas that have either their own wastewater treatment 
station or not. The treated or untreated effluent in these cases is conveyed 
by a CSS to a city’s WWTP for treatment.  
 
Septic tanks form the foundation of Vietnam’s urban sanitation 
infrastructure. They are the primary mode of wastewater disposal for over 
90 percent of households in cities. Most septic tanks in Vietnamese 
households receive only black wastewater. Grey wastewater from kitchen, 
bathroom and sink washing is generally discharged directly to the combined 
sewerage system or discharged to the environment, by-passing the septic 
tank. In urban areas, the septic tank plays an important pre-treatment role 
for locations having combined sewers. However, septage (sludge) deposited 
in septic tanks is not removed regularly. In addition, the illegal dumping of 
sludge removed from septic tanks is a very common practice in all cities in 
Vietnam. 
 
The amount of sludge generated from urban sewer lines and canals in 
Vietnam is estimated to be 4.7 – 11.7 million m3 per year18. The amount of 
fecal sludge generated from septic tanks in Vietnam is estimated to be 1.3 – 
2.2 million m3 per year19 with Hanoi, Hai Phong, and Ho Chi Minh city 
generating 280,000, 166,500 and 894,000 m3 per year, respectively20. Sewer 
lines and canals in Hanoi city are estimated to generate 2.4 million tons of 
sludge per year. The amount of sludge dredged from sewer lines in Ho Chi 
Minh city is estimated to be 0.45 – 0.7 million tons per year with an 
additional 2 to 3 million tons per year dredged from canals21. Sludge 
characteristics for cities in Vietnam are given in the Table 3.2.  
 
Currently the method mostly adopted for the safe treatment and disposal of 
sludge is drying and dumping at landfills. However, increasingly a number of 
cities are facing difficulties in allocating space for sludge disposal. 

 
18 MONRE, 2018. State of Environment Report 2017 (SoE 2017). (Draft version December 2017). 
19 General Statistics Office of Vietnam (GSO), 2017. Statistic yearbook of Vietnam 2016. 
20 Nguyen V. A., 2012. Fecal sludge business from enterprise perspective. FSM Study Report for the Bill 
& Melinda Gates Foundation. 
21 Decision 1979/QD-TTg by the Prime Minister dated 14 October 2016 on Approval of Solid waste 
management master plan for the Northern core economic region up to the year 2030. 
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 Table 3.2. Sludge characteristics in Vietnamese cities22, 23 

 
Kim Lien 
WWTP 
Hanoi* 

Truc Bach 
WWTP 
Hanoi* 

Hoa Cuong 
WWTP 

Da Nang** 

Septic Tanks 
 

Hanoi*** 

Percentage 
Water 

98.8 - 99.4 97.9 - 98.0 97.66 n/a 

COD (mg / L) 7,173 - 12,405 7,083 - 23,681 n/a 2,833 - 83,833 

TS (g / L) 6.5 - 11.5 19.9 - 21.4 23.4 1.7 - 74.8 

TN (g / kg TS) 47.2 - 66.8 53.5 - 58.2 15.1 182 - 3,954 

TP (g / kg TS) 26.7 - 32.9 27.8 - 33.5 5.7 27 - 2,490 

*Sludge after thickening, **Sludge from anaerobic pond, *** Fecal sludge from septic tanks 

 
It is estimated that 70 percent of the households located in urban areas are 
connected to public sewerage or drainage systems24. The degree of 
connection varies from city to city depending on the density of the 
residential development and the underlying geology. The latter determines 
whether or not a household can dispose of its wastewater on-site by means 
of percolation into the soil. The level of household connection has a 
significant impact on the effective operating capacity of the municipal 
WWTP. In Vietnam, operating capacity varies between 18 and 128 percent25. 
Low operating capacities originate from delayed construction of sewerage 
networks and an over estimation of the design flow of the WWTP. 

3.2 INDUSTRIAL WASTEWATER 

The industrial sector is a significant contributor to the gross domestic 
product (GDP) at 15 percent and a growth rate of 7.85 percent26. There are 
344 Industrial Zones (IZs) including Industrial Parks, Export Processing Zones 
and Border Economic Zones27. Out of these, 223 IZs are in operation, hosting 
app. 7,500 factories (tenants), with average occupancy of around 70 
percent. Of the operated IZs, 107 cover an area larger than 200 ha28. In 2016, 
IZs included 12,703 projects with 7,013 projects involving foreign investor’s 
participation. This means, on average, each IZ operates app. 57 projects and 
50-60 tenants. 
 
The number of operating IZs varies considerably between provinces. For 
example, Dong Nai and Binh Duong province each have 31 operating IZs, 
whereas Ha Nam and Nam Dinh province only have 4 – 5 operating IZs. A 
fairly industrialized province, such as Ba Ria - Vung Tau, would operate 
slightly more than 10 IZs29. 

 
22 Nguyen V. A, Vu T. H. A (2014). Treatment of sewage sludge for energy production and resource 
recovery. J. Construction Science & Technology, No. 20 (9/2014)  (ISSN 1859 – 2996). 
23 Nguyen V. A, Vu T. H. A (2016). Characteristics of septic tank sludge and influencing factors. J. Science 
& Technology, Vietnam Academy of Science & Technology (ISSN 0866-708X). Vol. 54 (2A) (2016), pp 
141-148. 
24 World Bank, 2013. Vietnam Urban Wastewater Review and author’s estimations. 
25 World Bank, 2013. Vietnam Urban Wastewater Review. 
26 General Statistics Office of Vietnam (GSO). Monthly statistical data Vietnam. 
https://www.gso.gov.vn/default_en.aspx?tabid=622&ItemID=18670 
27 MPI, 2017. Industrial parks data (khucongnghiep.com.vn); 
28 MPI, 2017. Industrial parks data (khucongnghiep.com.vn); MONRE, 2018. State of Environment 
Report 2017. 
29 Nippon Koei report for VIPMP project, 2018.  
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Discharge of industrial wastewater is responsible for 10-35 percent of the 
pollution of surface water bodies in Vietnam (Hanoi: 10 percent; Ho Chi 
Minh city: 11 percent; Cau river basin: 37 percent)30. Industrial wastewater 
is a combination of both process wastewater and domestic wastewater from 
employees. 

Table 3.4 Industrial wastewater produced for selected cities and provinces31.  

Province Number of IZs 
Total Area 

(ha) 

Wastewater 

(m3 / day) 

Ho Chi Minh city 

(HCMC) 
22 7,673 193,760 

Binh Duong 28 16,336 136,700 

Hanoi 14 3,450 75,000 

Bac Ninh 15 6,690 65,000 

Ba Ria – Vung Tau 11 7,511 42,560 

Nghe An 5 1,185 26,578 

Ninh Binh 7 1,472 13,000 

Dong Thap 3 803 12,477 

Khanh Hoa 5 887 10,000 

Thanh Hoa 9 5,383 2,800 

Total  51,440 577,875 

 
The total amount of industrial wastewater generated from all provinces in 
Vietnam is estimated to be 905,000 m3 per day32. This estimation is based 
on the approach given in Box 3.1, information presented in Table 3.4 and 
the industrial turnover ratios for each of these 10 provinces. Approximately 
80 percent of Centralized Effluent Treatment Plants (CETPs) are considered 
to be compliant with effluent standards (see also Box 3.2) 

Box 3.1 Industrial wastewater volume estimation 

The amount of wastewater generated from an IZ can be estimated based on collected data. 
The total occupied land area for all IZs in 10 provinces listed in Table 3.2 is 51,440 ha. The 
amount of wastewater generated is 577,875 m3/day. Assuming 85 percent of IZs are 
operational and those operational have an occupancy of 85 percent, the amount of 
wastewater generated is 16.2 m3/ha/day with a water consumption rate of 20.3 m3/ha/day. 
This value is less than the Vietnamese design standard for water supply systems of 22 – 45 
m3/ha/day (type of industry dependent). 

 
The amount of wastewater generated by each IZ varies between regions and 
provinces (see Table 3.4). Two core economic zones in the North and in the 
South host most IZs and generate most industrial wastewater. At present, 
app. 50 percent of the countries’ industrial wastewater is generated in the 
South-East Economic region, covering HCMC, Binh Duong, Dong Nai, Ba Ria 

 
30 MONRE, 2018. State of Environment Report 2017 (SoE 2017) (Draft version December 2017); 
Vietnam Meteorological and Hydrological Administration (VMHA), MONRE: http://kttvqg.gov.vn/tin-
tuc/8017/TP.-H%C3%B4-Chi-Minh:-Den-nam-2020,-80-nuoc-thai-sinh-hoat-duoc-xu-ly-dat-chuan.html. 
Retrieved on August 31st 2018. 
31 MONRE, 2018, SoE 2017, and authors information gathering. 
32 JICA 2018. Survey and monitoring methodology for indicator of SDG6.3.1 in Vietnam (Report May 
2018). 

http://kttvqg.gov.vn/tin-tuc/8017/TP.-H%C3%B4-Chi-Minh:-Den-nam-2020,-80-nuoc-thai-sinh-hoat-duoc-xu-ly-dat-chuan.html
http://kttvqg.gov.vn/tin-tuc/8017/TP.-H%C3%B4-Chi-Minh:-Den-nam-2020,-80-nuoc-thai-sinh-hoat-duoc-xu-ly-dat-chuan.html
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 – Vung Tau, and Long An provinces33. With a growing number of IZs 
operating across the country, the amount of industrial wastewater 
generated is rapidly increasing. 
 

Box 3.2 Compliance and non-compliance of IZs in Vietnam34 

The Japanese consulting firm Nippon Koei has recently conducted a study on industrial 
wastewater management for the VIPMP project (2017 – 2018). The consultant surveyed the 
compliance for IZ wastewater quality for the period 2015 – 2017. The study focused on two 
provinces: a) Ha Nam and Nam Dinh Provinces (Northern region) and b) Dong Nai and Ba Ria-
Vung Tau provinces (Southeastern region). Ha Nam and Nam Dinh IZs are less developed 
compared to IZs in the southern provinces.  
 
The study found that the compliance by Dong Van I and Dong Van II IZs in the Ha Nam 
province improved from 20 percent to 55.6 percent and from 0 percent to 11.1 percent 
respectively during the monitoring period. In Nam Dinh province, two IZs have no compliance 
(Hoa Xa IZ) and little improved compliance (11.1 percent only in 2017 for Bao Minh IZ).  
 
On the other hand, IZs in the southeastern provinces showed clear improvement of 
compliance. All IZs except for My Xuan A2 reached a compliance level of over 75 percent. 
Nhon Trach I IZ demonstrated the best improvement in compliance. Some of the best 
performing IZs include: Nhon Trach I IZ improved from 40 percent to 100 percent and Amata 
IZ achieved compliance of over 80 percent.  
 
The parameters for which many IZs were not compliant included technical standards QCVN 
40:2011/BTNMT: Ammonium, BOD5, COD, Coliform, Colors, residual Chlorine, Sulfide, total 
Nitrogen, total Phosphate, Total Suspended Solids, and Nickel.  
 
Response to non-compliance  
Most of IZ developers respond to non-compliances by no longer accepting the discharge from 
non-compliant tenants. Some operators are able to stop the water supply service. In addition, 
IZ developers can apply additional charges for non-compliant parameters, with the level of 
charges varying from case to case. In additional, a non-acceptable limit is set by some IZ 
developers. When the tenants have a violating act, the IZ developers will notify tenants and 
require them to have their pretreatment plants fully operational. 

 
Between 2005 and 2017, the percentage of IZs with centralized effluent 
treatment plants (CETPs) has increased from 30 percent to 86 percent. There 
are 203 CETPs in operation, and 25 CETPs are under construction in 221 IZs. 
However, the coverage various significantly between provinces. In a number 
of provinces, all IZs have WWTPs, including in HCMC, Binh Duong, Dong Nai, 
Ninh Binh. In other provinces, a much lower percentage of IZs have WWTPs, 
such as in Hau Giang (20 percent) and Bac Ninh (50 percent)35. 
 
Despite the limited available data, an overview of average wastewater 
volumes generated by different types of industrial plants, located in Hanoi, 
is presented in Table 3.5. The quality of wastewater differs for each industry, 
depending on the type and nature of the final product of the industry. The 
typical quality of wastewater from some industrial sectors was collected 
from various resources and are presented in Table 3.7. 

 
33 MONRE, 2018. State of Environment Report 2017 (SoE 2017). (Draft version December 2017). 
34 Nippon Koei, 2018. Research, Development and Pilot Application of Environmental Management 
Models including Some Management Tools (Economic, Technological, Technical, CP) for IZs (CS-12). 
Report (draft) VIPMP project, MPI – WB. 
35 MONRE, 2018. State of Environment Report 2017 (SoE 2017). (Draft version December 2017). 
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 Table 3.5 Industrial wastewater volumes generated in Hanoi 36 

Type of industry Number of sites Industrial 
Wastewater 

Volume  
 

(m3/day) 

Industrial 
Wastewater 
Volume per 

site 
(m3/day/site) 

Water treatment and supply, wastewater 
and solid waste treatment 

214 7,050 33 

Mining 326 4,125 13 

Production and distribution of energy, gas, 
heat 

93 450 5 

Processing industries 99,149 63,375 1 

Total 99,782 75,000 1 

 
Large industrial sites generate most industrial wastewater. For example, 
during the 2012 – 2016 period, 2,626 pollution sources were identified in 
the Dong Nai river basin. 80 percent of the related wastewater volumes 
were produced by just 20 percent of the IZs with a volume larger than 1,000 
m3 per day37. Wastewater volumes also differ by type of industry. In Hanoi, 
for example, the processing industry produced most wastewater, but did so 
across tens of thousands of small sites.  
 
The largest number of IZs WWTP have an operating capacity of 1,000-2,000 
m3 per day with the vast majority of facilities (75 percent) having a capacity 
of less than 5,000 m3 per day.  Only a very few IZs WWTP have a capacity of 
more than 10,000 m3 per day (see Figure 3.3). Facilities with a capacity larger 
than 5,000 m3 per day require an Environmental Impact Assessment (EIA) 
that has to be approved by the Ministry of Environment and Natural 
Resources (MONRE). In addition, those with a capacity larger than 3,000 m3 
per day need to obtain a wastewater discharge permit from the MONRE. 
Those with capacity less than 5,000 m3 per day need to get an EIA approved 
by the provincial department of environment (DONRE). For CETPs with a 
capacity of less than 3,000 m3 per day, a wastewater discharge permit is 
issued by the DONRE.  
 
Technologies applied for wastewater treatment in industries vary depending 
on the type of wastewater, development status of the production 
technology, and required treatment/recovery levels. Most CETPs receive 
preliminary treated wastewater from tenants and treat it to Class A or B38 
before discharging to the environment. The treatment process flow for Class 
A and B involves the treatment as indicated in Table 3.6. 
 
 
 
 
 
 

 
36 Department of Natural Resources and Environment (DONRE) of Hanoi City, 2015. Report on State of 
Environment of Hanoi city 2014. 
37 VEA, MONRE 2017. Inventory campaign for pollution sources 2012 – 2016 on the Dong Nai river basin 
38 See Chapter 5 for an explanation of Class A and B 
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 Figure 3.3 Distribution of IZs - CETP operating capacities in Vietnam39 

  

 
 

Table 3.6 Conventional wastewater treatment steps used in Vietnam 

Wastewater treatment steps Class A Class B 

Bar screen x x 

Equalization tank x x 

Pump station x x 

Fine screen x x 

pH adjustment x x 

Coagulation & Flocculation x x 

Primary clarifier x x 

Nutrients addition (if required) x x 

Activated sludge process:40   

Conventional Activated Sludge (CAS), Sequencing batch 

reactor (SBR), Oxidation Ditch (OD) 
 X 

Anoxic – Oxic Reactor (AO), Sequencing batch reactor 

(SBR), Oxidation Ditch (OD), Moving Bed Bio-Reactor 

(MBBR) 

x  

Secondary clarifier (for CAS and OD) x x 

Pressure sand/activated carbon filter x  

Chlorine disinfection x x 

(Stabilization pond/Constructed wetland as polishing 

step and emergency control) 

x x 

Automatic Monitoring Station (AMS) for station with 

capacity more than 1,000 m3/d 

x x 

Discharge x x 

Reuse for selected purposes x  

 
Besides IZs, there are different Industrial Clusters (ICs) distributed across the 
country. An industrial cluster consists of different individual firms that are 
mostly small and medium enterprises (SMEs) with very limited wastewater 

 
39 Nippon Koei, 2018. Research, Development and Pilot Application of Environmental Management 
Models including Some Management Tools (Economic, Technological, Technical, CP) for IZs (CS-12). 
Report (draft) VIPMP project, MPI – WB. 
40 Class B: Conventional Activated Sludge (CAS) Sequencing batch reactor (SBR) or Oxidation Ditch (OD), 
Class A: Anoxic – Oxic Reactor (AO), Sequencing batch reactor - SBR or Oxidation ditch – OD) 
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 volumes. However, due to the lack of appropriate sewer connections and 
treatment infrastructure, and an overlap between industrial and residential 
activities, the wastewater collection and treatment from industrial clusters 
is not functioning well. Treating wastewater from industrial clusters along 
rivers can considerably improve surface water quality. This would involve 
the treatment of 22 million m3 per year of industrial wastewater with an 
associated CAPEX of USD 97 million for the building of CETPs41. 
 
In addition to industries located inside IZs and ICs, there are individual 
industries located outside these areas that often cause pollution through 
discharge of untreated wastewater. These are mostly SMEs with varying 
types of activities who cannot afford to build their own wastewater 
treatment facility. As a result, they discharge untreated or inadequately 
treated wastewater into the environment. In the Cau river basin, for 
example, 4,000 sources of pollution were identified of which 87 percent 
were related to industries that generated 37 percent of the wastewater. 
Among those, 65 percent were small enterprises with wastewater volumes 
of less than 200 m3 per day42. 
 
Agriculture and aquaculture wastewater 
An additional important source of wastewater is derived from small-scale 
agricultural industries. In 2016, there were 2.5 million buffalos, 5.5 million 
cows, 29 million pigs and 361 million poultry raised in Vietnam. Around 9 
million households are involved in livestock keeping and 18,000 livestock 
breeding farms are operated throughout the country. Only 10 percent of 
households are classified as hygienic livestock keeping. Each year, livestock 
raising produces 75 – 85 million tons of waste rich in organics, nutrients, and 
pathogens. Green House Gas (GHG) emission from these amount to 19 
million tons CO2-eq. per year43, including CO2 (9 percent), CH4 (37 percent), 
NOx (65 percent), and other gases such as H2S, NH3 44. From 2012 – 2016, the 
volume of wastewater generated from livestock breeding amounted to 623 
– 680 million m3 per day45. Most farms only use primary wastewater 
treatment with very few farms having an adequate treatment of wastewater 
and solid waste.  
 
Water consumption for aquaculture in the country is estimated to be 10.4 – 
10.8 billion m3 per year and covers a total area of 1 million hectare. On 
average, each hectare of aquaculture requires 10,000 – 25,000 m3 of water 
per year depending on the type of product and crop. Wastewater from 
aquaculture is a hot issue due to the large amounts and the high levels of 
pollution associated with aquaculture (see Table 3.7) 

 
41 LBCD & Expeco 2010. Industrial wastewater management in river basins Nhue-Day and Dongnai 
project, Report for World Bank. 
42 VEA, MONRE 2017. Inventory campaign for pollution sources 2012 – 2016 on the Cau river basin 
43 Department of Meteorology, Hydrology and Climate Change, MONRE. Vietnam greenhouse gas 
mitigation,   agriculture and forestry sectors. Technical Assistance provided by Carbon Finance 
Assistance. World Bank. No. 58025; and Ministry of Industry and Trade (MOIT) website: 
http://congthuong.vn/viet-nam-no-luc-giam-phat-thai-khi-nha-kinh-trong-nong-nghiep-47988.html, 
Retrived August 31st, 2018.  
44 MONRE, 2018. State of Environment Report 2017 (SoE 2017). (Draft version December 2017). 
45 This amount is estimated based on the number of pigs, buffalos and cows and the water consumption 
rate per pig head to be 20 l/head/day, and buffalo and cow 12.5 l/head/day. 

http://congthuong.vn/viet-nam-no-luc-giam-phat-thai-khi-nha-kinh-trong-nong-nghiep-47988.html
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 Table 3.7 Wastewater effluent from aquaculture and selected industries46 

  Shrimp 
farming 

Catfish 
farming 

Seafood 
Industry 

Textile 
Pulp & 
Paper 

BOD mg/l 12 -35 50 
800 – 
4,500 

200 – 
1,450 

up to 
700 

COD mg/l 20 – 50 112 
1,000 -
5,000 

360-
2,448 

2,500 

TSS mg/l 12-70 n/a 
300 - 
600 

69-380 n/a 

NH4
+ mg/l 0.5 - 1 n/a n/a n/a n/a 

Total N mg/l n/a 4.8 
110 - 
150 

22-43 n/a 

Total P mg/l n/a 2.2 20 - 50 Jan-37 n/a 

 
Some of the most polluting industries in Vietnam include paper and pulp 
mill, mining, food processing (sea food), beverage, textile and dying, leather, 
wood product processing, steel, chemicals (fertilizer, nitrogen), construction 
materials, and petrochemical. The average values for wastewater from a 
selected number of industries is presented in Table 3.7.  
 
The textile and dying industries produce significant amounts of pollutants 
through their wastewater. Changing dying agents and fluctuating market 
demand are major challenges for wastewater treatment in this industry. 
Another main source of industrial wastewater is derived from the pulp and 
paper industry. In the period 2013 – 2016, the paper and pulp industry in 
Vietnam produced 1,445 – 1,558 thousand ton of products per year.  
 
Another source of wastewater is industrial wastewater from handicraft 
manufacturers. There are around 3,200 handcraft villages operating in 
Vietnam, producing foods, souvenirs, art works, etc. They are a significant 
source of pollution due to the use of low wastewater treatment technology, 
the lack of budget for infrastructure, and the mix of wastewater from 
workshops and residential areas including tourist facilities. To date, there 
are only a few handcraft village wastewater treatment projects 
implemented. For some villages, a process of planning for reallocation of 
processing workshops is ongoing. This often includes planning for 
investment in wastewater treatment. 
 
A particular case forms industrial pollution in the Nhue - Day basin.  There 
are 155 Industrial Parks in the Nhue - Day basin alone that require a CETP47.  
The same source indicates that such Parks are host to a diverse range of 
industrial activities including the manufacture of Chemicals, Plastics, 
Petroleum, Pharmaceuticals, and other textile, mining, ceramic, food, pulp 
& paper and metal products.  A factory unit typical generates 10 - 500 m3 
per day of wastewater.  A CETP may be expected to handle between 1,000 - 
10,000 m3 per day of wastewater.  Clearly, with wastewater contribution 
from such a diverse range of industrial processes, each CETP must be 
custom-designed to suit the local conditions.  However, there are a number 
of common features among all the CETPs and it is possible to introduce 

 
46 MONRE, 2018. State of the Environment 2017. (Draft version December 2017). 
47 World Bank, 2010. Industrial Wastewater Management In Nhue-Day And Dong Nai River Basins of 
Vietnam. 
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 general improvements where general deficiencies and remedies could be 
identified.  Furthermore, since CETPs are not designed, built or operated to 
any recognized standards, poor system performance often results from 
inadequacy in any of these aspects.  General effluent quality improvement 
could be expected if design templates were available to all operators. 
 
Figure 3.4a and Figure 3.4b show the traditional process flow diagrams for 
CETPs, achieving Class B and Class A (Vietnamese Effluent Code for Industrial 
Wastewater) respectively. 
 
The Government now requests all WWTPs of all IPs and those outside the 
IPs with more than 1,000 m3 per day flow to install Automatic Monitoring 
Station (AMS) technology from where data of effluent wastewater quality 
can be transferred to the Government agency in real time. Some provinces 
have installed dual AMS (one by IZ CETP owner, and one by the Government 
agency) to get more reliable information for pollution control.   
 
For existing wastewater treatment facilities, one of the main challenges is 
the lack of technical capabilities to operate CWTF and address technical 
issues that arise. Suitable technologies for treatment of specific pollution in 
wastewater are lacking in many cases, especially in on-site treatment 
stations of tenants. Also, for some industrial process water, the used 
wastewater treatment technology is inadequate to properly treat generated 
wastewater. At present, some of the industrial CWTF are under-capacitated 
and some are not capable of meeting the required quality of the effluent.  

Figure 3.4 Process flow diagram for a typical CETP, achieving: (a) Class B, Vietnamese 

Effluent Code for Industrial Wastewater; (b) Class A48. 

(a)  (b)  
 
There is a particular challenge with the control of the flows from tenants to 
the CETP. Night shift discharge from black listed tenant can lead to shock 
loading at the CETP and plant failure. Only a few IZs have special monitoring 
and early alarm tools to monitor the black listed enterprises in their IZ. 
 
Fluctuating flows and characteristics of incoming flow, bad design, low 
quality construction, improper training, lack of technology transfer, and 
pressure to save operation and maintenance costs are among key reasons 
leading to bad performance of CETP operation. In addition, a CETP within an 

 
48 Nguyen Viet Anh and Son Le, 2011. The design, construction, operation and economics of Central 
Effluent Treatment Plants. Report 2. CS1-4. Viet Nam Industrial Pollution Management Project 
(P113151). MPI – WB. 
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 IZ that is not fully occupied often operates under its design capacity. This 
leads to major challenge for recovering the costs of operating the CETP. 
 
For new facilities, some industries face difficulties gaining access to funding 
for their wastewater treatment facility. Finally, the pollution control of 
thousands of Industrial Clusters and individual industrial facilities, as well as 
thousands of handicraft villages remain a major challenge that needs to be 
addressed.   



W AS TE WA TE R MANAGE MEN T  AN D RE S OUR CE  RECO V E RY  -  VIE TNAM  27 

 

 4 EXPERIENCES WITH RESOURCE RECOVERY 
FROM WASTEWATER 

Reuse of untreated wastewater in agriculture and aquaculture 
is a traditional and common practice in rural areas in Vietnam. 
Some industries and urban developers have started to re-use 
treated wastewater for cleaning and landscaping purposes. 
However, water re-use is not widely practiced to date in 
Vietnam, but has significant opportunities in water stressed 
areas. 

Several industries in Vietnam recover methane bio-gas from 
their treated biological solid waste and wastewater effluent.  

Recovering nutrients from wastewater is not widely practiced 
in Vietnam. However, some wastewater and sludge contain 
significant amounts of nutrients that can be used in agricultural 
production. Resource recovery from sludge is not a focus of 
wastewater projects to date.  

Resource recovery from wastewater has significant potential in 
Vietnam. To move forward, new treatment technologies, 
management models, and standards need to be developed and 
utilized. 

4.1 WATER RE-USE 

Treated wastewater can be re-used for industrial, agricultural and urban 
applications. The Government Decree 38/2015/ND-CP on management of 
waste encourages the reduction of water use and the increase of the reuse 
of wastewater. However, there is no clear guidance to implement this 
Decree in any sector. 
 
Wastewater reuse in agriculture is a traditional practice in Vietnam. The 
farmers pump water from downstream canals to irrigate their vegetable and 
rice fields as well as to water their fish ponds. Through using nutrient-rich 
wastewater, farmers can save money by avoiding or reducing the purchase 
of fertilizers or fish pellets. 
 
However, untreated wastewater contaminates irrigated vegetables and fish 
cultivations. So far there is no clear guidance for farmers with respect to safe 
wastewater reuse. The national standard for quality of wastewater reuse for 
irrigation (QCVN 39:2011/BTNMT) seems not to be much considered in 
aquaculture and agricultural activities.  
 
There are very few examples of wastewater reuse in urban / industrial 
settings. However, a developer in Ho Chi Minh City has pioneered 

4 
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 wastewater re-use for landscaping and gardening in a high-quality urban 
development (see Box 4.1). 

Box 4.1 Phy My Hung urban development wastewater treatment and re-use49 

The Phu My Hung area is a high quality new urban development in Ho Chi Minh City. A 
separate sewerage system, connecting over 90 percent of the households, transports 
wastewater to two WWTPs. Since 2007, the Canh Doi WWTP (10,000 m3 per day) and since 
2009 the Nam Vien WWTP (15,000 m3 per day) have treated the collected wastewater. The 
treated wastewater is reused to irrigate green spaces and landscaping, and the sludge is used 
to fertilize green areas. The total investment cost for the two WWTPs was USD 5.8 million. 
The treatment up to Class B effluent standard and resource recovery contributes to a quality 
living environment in Phu My Hung which is considered one of highest standard new urban 
development areas in Vietnam. 

 
A recent study indicated that reusing treated municipal wastewater has the 
potential to reduce Ho Chi Minh City’s water stress to a ‘low stress’ level by 
2030. The potential of effluent reuse for non-potable water use is up to 3.7 
million m3 per day50. The additional CAPEX required to meet suitable non-
potable water standards (Class B) is estimated at USD 0.25 per m3.  
 
To further the reuse of treated wastewater in agriculture and aquaculture it 
will be crucial to raise awareness of the importance of safe reuse of 
wastewater amongst all stakeholders. In addition, detailed technical 
guidance and appropriate standards need to be developed and adopted to 
accelerate uptake of re-use practices. 

4.2 BIO-ENERGY  

Vietnam has a potential of app. 10 billion m3 per year of biogas generation, 
to be produced from animal excrement, industrial wastewater, landfills and 
agriculture residues. For example, 76 million tons of rice straw and husk is 
generated per year. While rice straw is mainly left in the fields after 
harvesting, rice husk is produced in large quantities in hundreds of 
thousands of rice-mills all over the country51.  
 
The rising energy demand and the increasing amount of wastewater and 
sludge generated, provide new opportunities for producing energy from 
wastewater. Several industries in Vietnam already recover methane bio-gas 
from their treated biological solid waste and wastewater effluent (see Table 
4.1).  
 
Currently, there are around 214,000 digesters built for livestock waste 
treatment (mostly for pig waste treatment). There is further potential in 
using the organic waste from 35,000 slaughterhouses distributed across the 
country. At present, only a small number of appropriate treatment systems 
have been installed, mostly with centralized slaughterhouses. Other projects 
are also now starting up as indicated in Box 4.1 and 4.2.  

 
49 Phu My Hung JVC, 2018. Information available on web-site 
50 2030 WRG, 2017. Hydro-Economic Framework for Assessing Water Sector Challenges. 
51 MONRE, 2018. Vietnam State of the Environment 2017. (Draft version December 2017). 
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 Table 4.1. On-going waste to energy projects in Vietnam52 

Name of project Project owner / donor Capacity Start 
year 

Nam Son, Soc Son Waste treatment complex* NEDO, Japan 1,930KW/year 2014 

Solid waste treatment plant  
Phuong Dinh, Dan Phuong, Hanoi* 

Thanh Quang JSC 405MW/h 2015 

Solid waste treatment plant  
Tien Phong, Thai Binh* 

Thai Binh Green 
Environment JSC 

5MW/day 2014 

SW treatment plant in Dong Nam, Dong Don, 
Thanh Hoa* 

Naanovo Energy, Canada 128KW/year 2017 

Thermo-power plant from rice husk,  
Tra Noc IZ, Can Tho** 

Dinh Hai Thermo-power 
JSC 

2-3,7MW/h N/A 

San Miguel livestock food JSC  
Binh Duong (electricity from biogas) ** 

SURE renewable energy 
Co. (Philippines) 

2MW/h N/A 

Bourbone Co (Tay Ninh) (sugar cane) **  24MW N/A 

Gia Lai Thermal energy JSC**  12MW N/A 

Ninh Hoa Sugar JSC**  9MW N/A 

Cam Ranh Sugar JSC**  25MW N/A 

Lam Son Sugar Cane JSC**  12.5MW N/A 

Soc Trang Sugar Cane JSC**  6MW N/A 

*Energy recovery from domestic and industrial solid waste, ** Energy recovery from agro-waste 

Box 4.2 Waste to energy pilot project in Vietnam53 

Over the last few years, Hitachi Zosen has actively engaged in developing waste to energy 
facilities in Vietnam. A first pilot project in Binh Dien focused on organic market waste (50 
ton per day), sewage sludge and fecal sludge (3 ton per day) for heat and power generation 
using a two-phase anaerobic co-digestion. The total investment amounted to USD 5.0 million 
provided by the Joint Crediting Mechanism (JCM). Generated heat and power are used for 
the pilot station operation, and for the fish processing factory nearby. 

Box 4.3 Up-scaling waste to energy activities in Vietnam 

In 2016, Hitachi Zosen completed the first full-scale Waste-to-Energy project with a capacity 
of 75 tons per day in Hanoi at the Nam Son waste-to-energy complex (Soc Son district, Hanoi). 
The industrial waste power generation involved a total CAPEX of VND 645 billion (USD 30 
million) for which NEDO (Japan) provided a grant of USD 20 million, and Hanoi city 
contributed USD 10 million. The project is generating 1.93 MW per day of electricity. This is 
used to cover the 0.73 MW per day used for the plant operation and to sell 1.20 MW to the 
grid. 
 
Further, in 2016, the HCMC authority agreed with Hitachi Zosen on a new Waste-to-Energy 
project with a capacity of 600 tons per day and a CAPEX of USD 70 million. In addition, a food 
waste treatment facility based on anaerobic fermentation and composting of digested sludge 
with a capacity of 0.5 ton per day and a CAPEX of USD 2.0 million will be developed. 

 
Beyond organic solid waste, there is a potential to produce bio-energy from 
urban and industrial wastewater. A pilot study conducted in 2016 concluded 
that up to 44 percent of the energy requirements of an urban WWTP in 
Hanoi can be produced from the wastewater itself (see Box 4.4). To date, 
the only WWTP in Vietnam that has been designed with anaerobic digesters 
for sludge stabilization is the Yen So WWTP with a capacity of 200,000m3 per 

 
52 MONRE, 2018. State of the Environment Report 2017. (Draft version December 2017). 
53 Hitachi Zosen Com, 2015. 
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 day. However, sludge and biogas have not been produced to date since the 
WWTP is not yet working at full capacity and the influent from the CSS is not 
strong enough due to insufficient carbon content. 

Box 4.4 Assessment of bio-energy from wastewater in Vietnam54 

In 2016, the Hanoi University IESE and TU Darmstadt (Germany) conducted a study to 
determine the potential of the Long Bien district (Hanoi) wastewater treatment plant to 
recover energy and heat. The Long Bien district (Hanoi) serves a population 352,000 people 
using a WWTP that needs 39,750 kWh per day.  Depending upon the non-application or 
application of anaerobic digestion for sludge treatment, 0 to 43.4 percent of the energy 
requirement of the WWTP could be produced. Using mesophilic anaerobic digestion, the 
biogas production was estimated at 3,710 m3 per day, equal to 8,394 kWh power and 13,919 
kWh heat per day. As a conventional treatment process, centrifugal dewatering of sludge 
required additional energy of 1,376kWh per day for recycling, pumping, and mixing as well as 
transporting sludge. The study showed that anaerobic digestion can produce bio-energy and 
reduce green-house gas emissions from wastewater treatment compared to conventional 
dewatering. It demonstrated the applicability of anaerobic digestion for the conversion of 
waste to energy in Vietnam. 

 
Hanoi city is looking for sludge handling solutions. So far all of the dewatered 
sludge from the WWTPs in operation is transported by trucks to the 
designated landfills. Since the incoming wastewater has low concentration 
of solids and organics, anaerobic digestion of sludge can only be applied for 
the large WWTPs. Some Japanese companies (such as TSK) are offering 
sludge drying, followed by incineration for heat recovery. The use of a 
centralized sludge handling station has been suggested as a solution for 
several WWTPs.   
 
Significant limitations exist with a wide-scale application of energy recovery 
from wastewater in Vietnam. Only with SSS can wastewater treatment 
facilities be supplied with wastewater of sufficient strength to consider 
producing bio-energy. This could be especially attractive if combined with 
other (solid) sources of carbon-rich organic waste. However, at present, no 
WWTP in Vietnam has a wastewater treatment system that produces biogas.  
 
Due to the breakdown of organic matter in septic tanks, there is often too 
little BOD for proper biological treatment of the wastewater, let alone for 
producing additional energy. In addition, sludge generated through a CSS 
often has a highly complicated composition and high concentration of 
inorganic content. This makes CSS derived wastewater, including that fed by 
septic tank drainage, less suitable for bio-energy production.  
 
To further up-scale the wastewater to energy conversion, further work 
needs to be done on the feed-in tariff for generated bio-energy. Currently, 
electricity from solid waste (incineration) driven electricity generation 
projects is bought at VND 2,114 per kWh (eq. USD 0.10/kWh) and at VND 
1,532 per kWh (eq. USD 0.07 per kWh) for electricity generated from landfill 
biogas projects55. 

 
54 Bui T. T. and Nguyen V. A., 2016. Anaerobic digestion of sludge in wastewater treatment plant for 
energy recovery – a case study of Hanoi urban district. J. Science & Technology, Vietnam Academy of 
Science and Technology (ISSN 0866-708X). Vol. 54 (2A) (2016), pp 21-26. 
55 Decision No. 31/2014/QD-TTg Prime Minister, 5th May 2014. Mechanism for support of development 
of solid waste driven electricity generation in Vietnam. 
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Further work also will need to be done on addressing the small scale of 
WWTPs and to make sludge treatment for energy generation more feasible 
in technical and financial terms. Generally, there is a need for more 
information, experience and expertise on wastewater – energy technology.  
Finally, the high unit cost for investment and operation of waste-to-energy 
needs to be evaluated against the low feed-in tariffs currently existing in 
Vietnam.  

4.3 NUTRIENT RECOVERY 

CSS generates sludge with a complicated composition and high inorganic 
content making it unsuitable for recovering nutrients. Therefore, the 
recovery of nutrients from wastewater sludge is not widely practiced in 
Vietnam. However, one WWTP in Da Lat is trialing the composting of sludge 
by dewatering sludge in drying beds (see Table 4.2). There appears to be a 
demand from the vegetable and flower farms for this compost.  

Table 4.2 Examples of two cities with wastewater nutrient recovery pilots 

WWTP City Treatment Resource recovery 

Da Lat Da Lat Imhoff tank + 
Tricking filter + 

Maturation pond 

Sludge drying bed, 
compost 

Buon Ma 
Thuot 

BMT Stabilization pond 
(A+F+M) 

Stabilization pond, 
(reuse for coffee 

irrigation) 

 
The Binh Hung WWTP (capacity 141,000m3 per day, HCMC) has been making 
compost by mechanically dewatering sludge. Unfortunately, there was a 
lack of a market for the compost and the strong odor from sludge treatment 
facilities raised significant concerns. A few years ago, the city authority has 
forced the facility to stop the sludge-composting and ordered the transport 
of all sludge to a sanitary landfill.  
 
Though nutrient recovery from sludge has not been a focus of wastewater 
projects in Vietnam to date, using wastewater as fertilizer can reduce the 
costs of fertilizer use by farmers. Current market prices for fertilizer in 
Vietnam are presented in Table 4.3. 
 
Currently, the only method adopted for treating and disposing of sludge is 
dumping in landfills. Increasingly, a number of cities are facing difficulties in 
allocating space for WWTP sludge disposal.  
 
Though wastewater has not been used much as fertilizer so far, organic solid 
waste is widely used as a source of compost. MONRE and Ministry of 
Agriculture and Rural Development (MARD) estimate that around 40-50 
percent of livestock solid organic waste is being treated and most of this is 
utilized in farming as fertilizer. There are 35 composting plants for organic 
waste treatment converting to fertilizer56. In general, the efficiency of these 

 
56 MONRE, 2018. State of the Environment Report 2017. (Draft version December 2017). 
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 plants is low due to the high CAPEX and OPEX compared to market prices of 
produced compost. Also, there are issues with control of pathogens and 
chemicals and high transportation costs. To further the use of organic waste 
as fertilizer, new solutions will need to be developed.   

Table 4.3 Average price of different types of fertilizers in Vietnam 57 

Fertilizer Urea DAP SA K P NPK Compost 

Demand 

(million ton per 

year) 
2.4 0.95 0.85 0.9 1.8 4 0.5 

Market price 

(USD per kg) 
0.43 0.65 0.22 0.35 0.15 0.57 0.35 

 
In general, there is a good market potential for fertilizer products based on 
wastewater and organic waste as their use is well-excepted in Vietnam. 
While in agricultural areas most organic waste streams are utilized for 
feeding of livestock, there is potential in urban areas if separate collection 
of municipal organic solid waste from households and restaurants would be 
developed. Potential markets for end-use depend on local demand, and 
include floriculture, aquaculture and brick factories. 
 
Resource recovery business models need to be developed for specific local 
situations, as stakeholders and economic activities are quite variable. To 
limit complications of transport and distribution, resource recovery from 
wastewater and sludge should be done at an industrial or semi-industrial 
scale. 
   

 
57 Websites of fertilizer companies: Binh Dien (binhdien.com), Apromaco (apromaco.vn), Vinacam 
(vinacam.com.vn) Retrieved 31st August 2018. 
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5 INSTITUTIONAL SETTING 

A well-developed institutional set-up exists for the governance 
of wastewater management in Vietnam. A broad set of laws, 
regulations and standards exist for urban and industrial 
wastewater treatment. However, additional guidance and local 
regulation is needed to further the expansion of the collection, 
treatment, and recovery of resources from wastewater. 

Urban wastewater utilities are not financially autonomous and 
have a dependent relationship with provincial and local 
authorities who maintain control over assets and their 
management. 

5.1 NEW DEVELOPMENT STRATEGY 

Vietnam’s Five-Year Socio-Economic Development Plan (SEDP) (2016 – 
2020)58 has set ambitious targets for increasing the access to clean water by 
2020: 95 percent of the population in urban areas and 90 percent in rural 
areas. It has also defined that 85 percent of hazardous waste and 95 - 100 
percent of medical waste will be processed by 2020. 
 
The SEDP further emphasizes the strict handling of acts causing 
environmental pollution, especially in rural areas, villages, industrial zones 
and watersheds. There is further notion of the need to protect water 
sources, build infrastructure to encourage effective use of water resources, 
and ensure sufficient supply of water for production and consumption by 
businesses and citizens. Further focus is given to enhance the resilience 
against drought, salinity intrusion, and sea level rise. Special focus is given 
to the South-Central provinces, the Central Highlands and the Mekong delta. 
In addition, the SEDP emphasizes the sustainable management and use of 
water resources of the Mekong River. 
 
The SEDP also prioritizes the creation of favorable conditions for the 
development of the private sector, improving laws and policies that give 
private enterprises equal access to resources, especially capital, land and 
natural resources. It also prioritizes the promotion of entrepreneurship and 
encourages the development of different forms of joint-stock enterprises. 
Vietnam’s Industrial Development Strategy59 emphasizes the promotion of 
the development of new energy and renewable energy of different forms 
such as wind, solar and biomass until 2025. 
 
While major progress has been made, it is clear that further efforts are 
needed in the water sector to address growing demand, create security and 

 
58 National Assembly Vietnam, 2016. Resolution on five-year socio-economic development plan from 
2016 – 2020. Resolution No. 142/2016/QH13 
59 VGP, 2014. Industrial Development Strategy through 2025, vision towards 2035. Decision No. 
879/QD-TTg. 
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 manage water resources and services more sustainably. A major effort is 
further needed to manage wastewater from urban, industrial and rural 
settings in a much more sustainable fashion. 

5.2 INSTITUTIONAL FRAMEWORK 

Urban Wastewater Management 
There are a number of ministries involved in urban sanitation management 
at the national level (see Table 5.1). The Ministry of Construction (MOC) is 
the key actor to oversee urban water supply, drainage, wastewater and solid 
waste management. The Ministry of Natural Resources and Environment 
(MONRE) is in charge of setting effluent standards and supervision of 
environmental protection activities relevant to water, sanitation and solid 
waste. Other ministries share responsibility to accomplish certain tasks.  

Table 5.1. Responsibilities of ministries in the sanitation sector in Vietnam  

Government Agency Focus Function 

Ministry of Construction (MoC) Infrastructure 
Establishing and implementing policies on sanitation 
and wastewater infrastructure 

Ministry of Health (MoH) Health 
Issuing standards on drinking water quality, hygiene 
and household sanitation  

Ministry of Planning and Investment 
(MPI) 

Finance 

Ensuring progression of sanitation programs to reach 
national targets; 

Coordinating with MOF to arrange financing for 
sanitation programs 

Ministry of Finance (MoF) Finance 
Setting tariff frameworks with MOC to guide, check, 
and monitor tariffs and fee collection 

Ministry of Natural Resources and 
Environment (MoNRE) 

Water resources 
Performing the state management of environmental 
protection and pollution control in water supply, 
drainage and sewerage activities 

Ministry of Agriculture and Rural 
Development (MARD) 

Agriculture 
Performing the state management of exploitation and 
protection of irrigation works 

Ministry of Science and Technology 
(MOSTE) 

Technology 
Managing standardization and technology in water 
and sanitation 

Ministry of Training and Education 
(MTE) 

Human resource 
development 

Integrating health, water and environmental issues 
into training curricula and education plans 

 
 
 
An overview of the management responsibilities of ministries and agencies 
involved in drainage and sewerage management in urban areas in Vietnam 
is presented Table 5.2.  

 
Table 5.2 Urban wastewater management responsibilities in Vietnam60 

Task Lead Agency Other actors 

Formulation of legal documents MoC, MoNRE  

 
60 Adapted from Grontmij, 2012. Vietnam Technical Support to the Formulation of a Unified Sanitation 
Sector Strategy and Action Plan (U3SAP). Study on Sanitation Legislation and Policy. Report for Ministry 
of Construction and WSP, WB. 



W AS TE WA TE R MANAGE MEN T  AN D RE S OUR CE  RECO V E RY  -  VIE TNAM  35 

 

 Programs, Plans, Project 
formulation 

MoC, MoNRE 
DoC, DoNRE 
(provincial level) 

Budget allocation and 
management 

MPI, MoF, MoNRE 
DPI, DoF, DoNRE 
(provincial level) 

Capital investment 
People’s Committee 
(Provincial, City level) 

Investors 

System management, operation 
and maintenance 

Drainage, Sewerage, 
Env. Sanitation 
companies 

Service and technology 
providers 

Monitoring of services and 
environmental standards 

MoC (wastewater 
collection and treatment 
service monitoring) 
MoNRE (environmental 
standards monitoring) 

Related entities 

Figure 5.1 Overview of water governance in Vietnam61 

 

 
At the local level, there are two models for urban wastewater management 
enterprises in Vietnamese cities: (a) One-member (State owned) company 
limited; and (b) Joint Stock Company (JSC). In the case of One-member 
Companies, operations on drainage and sewerage systems take place under 
a ‘’Year Work Order” from the city authority, or under a “bid for Assignment 
Operation Contract”. Companies are paid directly from the city budget. In 
the case of JSC, any capable company can enter into the market and 
compete with the public utility. In Hanoi, Da Nang, Vinh and Bac Ninh, for 
example, WWTPs are operated under operation contracts by the Phu Dien 
Co, while the public sewerage and drainage company continues to be in 
charge of the operation of the sewerage and drainage network only. 
 
One of the challenges is that one-member companies can hardly become 
financially autonomous as they have a dependent relationship with the 
provincial authority who maintains control over assets and their 
management. Activities carried out by these utilities are limited to those 

 
61 From: Blake, D.J.H. and Jack, C., 2016. Water Governance in the Mekong Region. 
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 approved by the PPC, Department of Construction (DOC) and Department of 
Finance (DOF). 
 
Urban public utilities also have roles and responsibilities for septage 
management. However, septic tank emptying, and sludge transportation, 
treatment and disposal services are delivered by private enterprises. These 
enterprises conduct business in a purely market-based manner and try to 
minimize running costs. Often this leads to practices of illegal sludge 
dumping. Many of the companies involved in septic and sludge management 
are unregistered. As a result, effective coordination with the public utility is 
often not happening and their access to favorable financing or external 
technical assistance is very limited. 

Industrial Wastewater Management 
The institutions that are involved in industrial wastewater management in 
Vietnam as well as their respective roles are summarized Table 5.3. 
 
Table 5.3 Industrial wastewater management responsibilities in Vietnam62 

Task Lead Agency / Actor Other actors 

Formulation of legal documents 

MoNRE or provincial 
DoNRE: Environmental 
Impact Assessment EIA, 
Wastewater Discharge 
Permit WDP 

MPI: Investment 
project appraisal; 
Ministry of Industry 
and Trade (MOIT): 
sector assessment; 
MOC: site planning 
and design 

Programs, Plans, Project 
formulation 

IZ developer, Tenants 

MPI, MOC, MOIT, 
MONRE, Provincial 
People’s Committee 
(PC) 

Budget allocation and 
management 

IZ developer, Tenants 
IZ Management Board 
under Provincial PC 

Capital investment IZ developer, Tenants 

Provincial PC via IZ 
Management Board, 
Service providers: for 
access road, logistics, 
electricity, water 
supply, etc. 

System management, operation 
and maintenance 

IZ infrastructure 
operator 

IZ developer 

Monitoring of services and 
environmental standards 

MoNRE, DoNRE 
Environmental police 
C49 or PC49 

5.3 POLICIES, LAWS AND REGULATION 

A comprehensive legal framework on environmental sanitation, including 
urban and industrial wastewater management, currently exists in Vietnam. 
The framework consists of different laws, national strategies, decrees, 
circulars, decisions, programs and plans. A selection of laws and regulations 
relevant to wastewater and resource recovery are listed in Table 5.4. 
 
 
 
 

 
62 Prepared by authors 
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 Table 5.4 Laws and regulations relevant for wastewater management and resource recovery in Vietnam 

Law / Decree Agency Date Title / Focus 

Law No. 55/2014/QH13 
National 

Assembly 
2014 Law of Environment Protection 

Law No. 17/2012/QH13 
National 

Assembly 
2012 Law of Water Resources 

Law No. 50/2014/QH13 
National 

Assembly 
2014 Law of Construction 

Decision No. 491/QD-TTg 
Prime 

Minister 
2018 

Approval of revised national strategy for integrated 

management of solid waste up to 2025, with a vision towards 

2050 

Circular No. 31/2016/TT-

BTNMT 
MONRE 2016 

Environmental protection in industrial clusters, centralized 
commercial and service areas, handicraft villages and 
manufacturing, commercial, service units 

Decree No. 154/2016/ND-

CP 
Government 2016 Environmental protection fee for wastewater 

Decision No. 2502/QD-TTg 
Prime 

Minister 
2016 Approval of adjusted orientation for urban and industrial 

water supply up to 2025, with a vision towards 2050 

Decision No. 589/QD-TTg 
Prime 

Minister 
2016 

Approval of adjusted orientations for development of 

drainage and sewerage in urban and industrial areas up to 

2025, with a vision towards 2050 

Circular No. 35/2015/TT-

BTNMT 
MONRE 2015 

Environmental protection in economic zones, industrial 
zones, export processing zones, hi-tech parks 

Decree No. 15/2015/ND-

CP 
Government 2015 Public Private Partnership Investment 

Decree No. 38/2015/ND-

CP 
Government 2015 Management of waste and recyclable materials 

Decree No. 43/2015/ND-

CP 
Government 2015 

Providing for the establishment and management of water 
source protection corridors 

Decree No. 54/2015/ND-

CP 
Government 2015 Favor conditions for water saving and efficient water use 

activities 

Decree No. 80/2014/ND-

CP 
Government 2014 Drainage, sewerage and wastewater collection and treatment 

QCVN 08-MT:2015/BTNMT MoNRE 2015 National technical regulation on surface water quality 

QCVN 09-MT:2015/BTNMT MoNRE 2015 National technical regulation on groundwater quality  

QCVN 10-MT:2015/BTNMT MoNRE 2015 National technical regulation on marine water quality 

Decision No. 31/2014/QD-

TTg 

Prime 

Minister 
2014 

Mechanism for support of development of solid waste driven 

electricity generation in Vietnam 

Circular No. 04/2012/TT-

BTNMT 
MoNRE 2012 Criteria for identification of establishments causing environmental 

pollution or serious environmental pollution 

QCVN 40:2011/BTNMT MoNRE 2011 National technical regulation on industrial wastewater 

QCVN 11-MT:2015/BTNMT MoNRE 2015 National technical regulation on the effluent of aquatic 
products processing industry 

QCVN 01-MT:2015/BTNMT MoNRE 2015 National technical regulation on the effluent of natural 
rubber processing industry 

QCVN 12- 

MT:2015/BTNMT 
MoNRE 2015 National technical regulation on the wastewater of pulp and 

paper industry 

QCVN 13-MT:2015/BTNMT MoNRE 2015 National technical regulation on the effluent of textile & 
dyeing  
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QCVN 52:2013/BTNMT MoNRE 2013 National technical regulation on the effluent of steel 
manufacturing industry 

QCVN 60-MT:2015/BTNMT MoNRE 2015 National technical regulation on the effluent of bioethanol 
production industry 

QCVN 63-MT:2017/BTNMT MoNRE 2017 National technical regulation on the effluent of tapioca and 
starch production industry 

Decision No. 1929/QD-TTg 
Prime 

Minister 
2009 Orientation for urban and industrial water supply up to 2025, 

with a vision towards 2050 

Decision No. 1930/QD-TTg 
Prime 

Minister 
2009 

Orientation for development of drainage and sewerage in 

urban and industrial areas up to 2025, with a vision towards 

2050 

Decision No. 2149/QD-TTg 
Prime 

Minister 
2009 Approval of national strategy for integrated management of 

solid waste up to 2025, with a vision towards 2050 

Decision No. 

1419/2009/QD-TT 

Prime 

Minister 
2009 

Approval for cleaner production strategy in industries to the 
year 2020. 

 

QCVN 14/2008/BTNMT MoNRE 2008 National technical regulation on domestic wastewater 

 

The national technical regulation on surface water, groundwater and marine 
water quality provides the framework for water quality management63. 
According to the national surface water quality standard, surface waters 
such as rivers, streams, channels, lakes, and ponds, are divided into four 
classes corresponding to their purpose of use:  

• A1. Good use for the purpose of domestic water supply, 
conservation of water-borne species and other purposes, such as 
type A2, B1 and B2; 

• A2. Used for the purpose of domestic water supply but applying the 
appropriate treatment technology; aquatic plant and animal 
conservation, or purposes of use as type B1 and B2; 

• B1. Used for irrigation and drainage purpose or other purposes with 
similar water quality requirements or other purposes of use such as 
type B2; 

• B2. Water transportation and other purposes with low water quality 
requirements. 

A water body or a section of a water body is designated for a specific purpose 
of use by the relevant provincial people’s committee. Table 5.5 provides 
information on surface water quality standards for some parameters. 

Table 5.5 Surface water and groundwater (GW) quality standards – key parameters64 

Parameter Unit A1 A2 B1 B2 GW 

Total P mg/l 0,1 0,2 0,3 0,5 n/a 

Nitrate mg/l 2 5 10 15 15 

Ammonium mg/l 0,1 0,2 0,5 1 0.1 

BOD mg/l 4 6 15 25 n/a 

COD mg/l 10 15 30 50 4 

TSS mg/l 20 30 50 100 1,500 

Coliform MPN/100ml 2,500 5,000 7,500 10,000 3 

 
63 MoNRE, 2015. Surface water (QCVN 08-MT:2015/BTNMT), Groundwater quality (QCVN 09-
MT:2015/BTNMT), and marine water (QCVN 10-MT:2015/BTNMT). 
64 MoNRE, 2015. National technical regulation on surface water quality. QCVN 08:2015/BTNMT 
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The Law of Environmental Protection 2014, Decree No. 38/2015/ND-CP of 
the Government on Waste management and the national regulation on 
surface water quality QCVN 08:2015/BTNMT regulate activities for the 
protection of the quality of water resources. This includes the estimation of 
the capacity of receiving waters, the quota of wastewater loads discharged 
to surface waters, and announcements concerning reaching threshold 
receiving capacities for parts of surface water bodies.  
 
Dedicated surface water quality standards are used to evaluate the quality 
of surface water bodies. If the quality of a water body is not in line with its 
determined status, it indirectly indicates the occurrence of non-compliant 
activities related to wastewater discharge, the existence of another point- 
source of pollution (e.g. an industrial zone) or a diffuse source somewhere 
in the river basin. The monitoring of the quality of water resources is carried 
out by: a. the authorities, through national and provincial monitoring 
networks; and b. by owners of effluent discharge facilities (e.g. industrial 
zone developers and tenants) through self-monitoring programs. 
 
Domestic wastewater  
Urban wastewater effluent standards are regulated by national technical 
regulations on domestic wastewater (see Table 5.6). Regulation QCVN 
14:2008/BTNMT focuses on decentralized domestic wastewater treatment 
by hotels, offices, schools, research facility, department stores, 
supermarkets, markets, restaurants, production facilities, condominiums 
and residential buildings. Regulation QCVN 40:2011/BTNMT focuses on 
industrial wastewater treatment and is used as the standard for centralized 
wastewater treatment facilities. However, some urban WWTP operators are 
still applying QCVN 14:2008/BTNMT, including those in Bac Giang, Binh Hung 
and Binh Hung Hoa. 
 
The allowable effluent concentrations are conditioned by the function of the 
receiving water body. If the receiving water source is used for domestic 
water supply (corresponding to A1 and A2 – see above), the wastewater 
effluent should not have concentrations higher than Class A. If the 
receiving water body is not used for domestic water supply purposes (B1 
and B2), the effluent standard should be at least at Class B.  For larger 
facilities, up to 20 percent higher effluent concentrations are allowed. 

 

While major progress has been made on water quality management, there 
is still further work needed to establish Integrated Water Resources 
Management in Vietnam. Indeed, a river basin management approach to 
create sustainable water resource management and harmonize water 
supply and demand across boundaries, is not really applied in Vietnam. 
 
While a comprehensive legal framework has been set up and is periodically 
updated, detailed technical guidance, and local regulations adaptive to 
specific contexts are still lacking. Significant overlaps and gaps remain as well 
due to the lack of sufficient synchronization between agencies. The 
regulations, prepared by different ministries, sometimes contain very 
ambitious and conflicting targets for environmental protection and 
wastewater collection and treatment. 
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 Table 5.6 Decentralized and Centralized urban wastewater effluent standards in Vietnam 

Parameter Unit Domestic 

Decentralized 

Class A 

Domestic 

Decentralized 

Class B 

WWTP  

Effluent 

Class A 

WWTP  

Effluent 

Class B 

Total P mg/l 6 10 4 6 

Nitrate mg/l 30 50 20 40 

Ammonium mg/l 5 10 5 10 

BOD mg/l 30 50 30 50 

COD mg/l n/a n/a 75 150 

TSS mg/l 50 100 50 100 

Coliform MPN/100ml 3,000 5,000 3,000 5000 

Regulation  QCVN 
14:2008/BTNMT 

QCVN 
14:2008/BTNMT 

QCVN 
40:2011/BTNMT 

QCVN 
40:2011/BTNMT 

 
At the local level, specific regulations and guidance are often lacking, for 
example, on operation and maintenance contracts, asset management, 
household connections, septic tank design and desludging and wastewater 
tariffs. Some provinces and cities, however, have issued local regulations on 
wastewater collection and treatment based on Decree No. 80/2014/ND-CP, 
including Hanoi, Bac Ninh, Soc Trang, Can Tho.  
 
A continued shortcoming is also the absence of specific fecal sludge 
management programs fitting with the local context. This despite rising 
political awareness about the problems for some time. For example, in 
Hanoi, the issues around fecal sludge management were raised already 20 
years ago, yet there is still no clear program defined to address the problem. 
 
Resource recovery from urban wastewater and sludge has significant 
potential in Vietnam. To accelerate the development of new projects, 
systematic national standards and technical guidance should be developed 
in close cooperation with different Ministries. Support through international 
cooperation would be needed to ensure available knowledge and know-how 
is made available to this process.  
 
Private sector participation in wastewater management and resource 
recovery has significant potential. Already a number of national and 
international companies have started to work in this area in Vietnam. To 
further private sector participation, new models for PPP, contracting and 
access to technologies are to be pioneered and lessons and experiences 
need to be shared widely.  

Industrial Wastewater  
As most industrial zones and individual facilities discharge their wastewater 
to surface water bodies, the national surface water quality standard 
provides the environmental quality context for industrial wastewater 
effluent. The general effluent quality standard for industrial wastewater 
(QCVN 40:2011/BTNMT) sets the limits for 33 effluent parameters for two 
different types of receiving water bodies; either with (A) or without (B) 
domestic water supply. In addition, the effluent limits consider the 
flow/volume of the receiving water body and the effluent flow. The purpose 
of use of a surface water body and the related hydrological data of a 
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 receiving water body are determined and announced by the provincial 
people’s committee. 
 
In addition to the general effluent quality standard for industrial 
wastewater, there are seven sector-specific wastewater effluent quality 
standards enacted by the MONRE for selected industries. These include: 
seafood processing, pulp and paper mills, textile & dyeing, bioethanol 
production and tapioca & starch production. These sector-specific standards 
only set limits on 6 to 10 specific parameters. Other parameters should 
follow the general effluent quality standard for industrial wastewater for the 
respective class of receiving water bodies. The parameters monitored and 
the standards depend on the type of industry. A summary is provided in 
Table 5.7. 

Table 5.7 Industrial wastewater effluent quality standards for select industries in Vietnam 

Parameter Unit 
Domestic 

(decent.) 

Industry 

General 
Seafood 

Pulp & 

Paper 
Textile 

Bio-

ethanol 

Tapioca 

& Starch 

Total P mg/l 6-10 4-6 n/a n/a n/a n/a 10-20 

Nitrate/ Total N mg/l 30-50 20-40 n/a n/a n/a n/a 40-80 

Ammonium mg/l 5-10 5-10 10-20 n/a n/a n/a n/a 

BOD mg/l 30-50 30-50 30-50 30-100 30-50 30-50 30-50 

COD mg/l n/a 75-150 50-80 75-300 75-200 100-250 75-250 

TSS mg/l 50-100 50-100 50-100 50-100 50-100 50-100 50-100 

Coliform 
MPN/ 

100ml 

3,000-

5,000 

3,000-

5,000 

3,000-

5,000 
n/a n/a n/a 

3,000-

5,000 

Regulation  
QCVN 

14:2008/BT
NMT 

QCVN 
40:2011/BT

NMT 

QCVN 11-
MT:2015/B

TNMT 

QCVN 12-
MT:2015/BT

NMT 

QCVN 13-
MT:2015/

BTNMT 

QCVN 60-
MT:2015/BT

NMT 

QCVN 63-
MT:2017/BT

NMT 

 
Currently, the general industrial effluent quality standard, QCVN 
40:2011/BTNMT, is applied as typical effluent quality standard for 
wastewater generated from industrial zones in Vietnam. Tenants within an 
industrial zone, connected to the IZ WWTP, however, may not need to apply 
the sector-specific effluent quality standards. However, the effluent 
discharged by tenants must comply with the specific requirements set by 
(and agreed upon with) the IZ owner. 
 
Provincial and local authorities have the right to develop and enact more 
stringent regulations. In 2014, for example, the MONRE and Hanoi city 
People’s Committee jointly issued a number of environmental codes 
focused on industrial wastewater especially for Hanoi city (Circular No. 
51/2014/TT-BTNMT). These include additional regulations on: 

• Technical Regulation of industrial waste water in the capital Hanoi 
(QCTĐHN 2:2014/BTNMT); 

• Technical Regulation of industrial emissions for cement production 
in the capital Hanoi (QCTĐHN 3:2014/BTNMT); 

• Technical standards on sewage textile industry in the capital Hanoi 
(QCTĐHN 4:2014/BTNMT); and 

• Technical Regulation of waste water of pulp and paper industry in 
the capital Hanoi (QCTĐHN 05:2014/BTNMT). 
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 Despite a well-developed regulatory framework, a significant challenge 
remains related to how IZs and their CETP are developed and operated. An 
IZ CETP should be built and operated before tenants start operating. In the 
first few years, however, the low occupancy rate of an IZ forms a significant 
challenge to operate the CETP cost effectively. As a result, IZ CETP are often 
under-designed to reduce costs.  
 
Also, IZ developers and provincial authorities compete with neighboring IZ 
owners to attract new industries. This can lead to offering attractive 
investment opportunities to heavily polluting industries to fill-up the IZ. This 
could include even making offerings to potential tenants with activities that 
were not originally planned for the IZ. Increasingly, IZ developers and local 
authorities would need to strike a balance between economic development 
and “Saying No” to polluting industries. 
 
A major challenge to be addressed is the limited monitoring, controlling, and 
inspection capacity of the local environmental protection authorities and IZ 
- CETP operators. This is especially the case in remote areas where the 
environmental protection staff often have limited capacity. Even when a 
non-compliant tenant is notified or black-listed, it is not always easy to have 
polluting practices changed or force a tenant to cease its activities 
altogether.  
 
The majority of IZs in Vietnam are less than 200 hectares and have an 
average occupancy rate of 70 percent. Within these small IZs it is difficult to 
plan eco-IZ and create industrial symbiosis at small scales in terms of 
resource recovery and energy efficiency. This is both the case for existing 
(fully occupied) IZs and new (partially filled) IZs.  
 
While a set of regulations are in place for industrial wastewater 
management, there are currently no technical guidelines on the quality of 
the wastewater effluent that can be re-used either as process water or as 
liquid fertilizer. The same is true for the reuse of sludge in agriculture. 
However, the disposal of sludge from a treatment plant is considered 
hazardous waste and requires a permit prior to disposal.   
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 6 NATIONAL CAPACITIES ON WASTEWATER 
SERVICES  

In general, there is sufficient quality capacity in Vietnam to 
design and build a ‘traditional’ wastewater treatment facility. 
However, there are some limitations in capacity, especially 
outside of Ho Chi Minh and Hanoi, in terms of designing, 
building and operating advanced wastewater treatment 
facilities and the application of modern resource recovery 
technologies. 

There are a range of Environmental and Sanitary Engineering 
education institutions throughout Vietnam teaching at BSc, MSc 
and PhD levels. Around 2,100 professionals graduate from these 
institutions every year65. A number of Vietnamese associations 
also provide professional updating and training courses on water, 
sanitation and wastewater management. 

6.1 CONTRACTORS, SERVICE PROVIDERS AND CONSULTANTS 

There are several leading local and international engineering firms operating 
in Vietnam that offer water and wastewater engineering and consulting 
services.   
 
Some of the leading Engineering Procurement Contracting (EPC) contractors 
involved in designing, building and operating water and wastewater 
treatment facilities in urban and industrial areas in Vietnam include, for 
example: 

• Phu Dien Construction, Investment and Trading JSC (Vietnam) 

• Duong Nhat Investment, Construction and Environmental 
Technology Co. Ltd (Vietnam) 

• SEEN Production Corp.  

• VIWASEEN – Vietnam Water and Environment Investment Co. JSC 

• Koastal Eco-Industries Co. Ltd (Vietnam – Singapore) 
 
In large scale water and wastewater projects, national contractors often play 
the role of sub-contractors, supporting lead contractors, gaining experience 
and expanding their business network. Some local companies cooperate 
with foreign companies to utilize advantages of each side to do business. For 
example, Phu Dien Co. Ltd uses Advanced SBR technology called C-TECH 
from SFC Co. (Austria). Others develop their own technology, such as SEEN 
who has developed its own SBR technology with support from EDI Co (USA). 
 
A number of foreign companies are also operational in Vietnam, including 
for example:  

• SWING (Japan) 

• JFE Holding Inc (Japan) 

 
65 Estimated by authors 

6 
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 • TSK Engineering Pte Ltd (Singapore) 

• Kobelco Eco-Solutions Co. Ltd (Japan) 

• Posco E&C (South Korea) 

• Veolia (France) 

• Haskoning DHV BV (Netherlands) 
 
If wastewater technology is provided through Overseas Development 
Assistance (ODA) projects, the providers are often from the lending country. 
For example, in Japanese ODA projects, key contractors are SWING, JFE 
Holding, and Kobelco Eco-Solutions Co. Ltd. 
 
A number of leading national consultants on wastewater collection and 
treatment design and services include: 

• VIWASEEN – Vietnam Water and Environment Investment Co. JSC 

• LAVIC - Lac Viet Investment, Environment and Infrastructure 
Engineering, JSC 

• WASE -Water Supply and Environment Consultancy Joint Stock 
Company  

• IESE - Institute of Environmental Science and Engineering 

• CEEN - Construction and Environmental Engineering JSC 

• ICC - Indochina Construction Consultants Co. Ltd 
 

Also, a number of foreign companies from Germany, France, USA, Japan, 
Netherlands, Australia, UK, and Denmark are working in Vietnam, such as: 

• Veolia (France) 
• Lahmeyer GKW (Germany) 

• Black & Veatch (USA) 

• Grontmij (The Netherlands) 

• CDM (USA) 

• GHD (Australia) 

• Bi-water (United Kingdom) 

• ARCADIS (The Netherlands) 
 
In Vietnam, there is a generally sufficient capacity in engineering and 
construction for ‘traditional’ wastewater facilities. However, there is limited 
capacity in terms of design and building of advanced wastewater treatment 
facilities and the application of modern resource recovery technologies.  
 
The equipment for wastewater treatment such as pumps, valves, and 
electronics are mostly imported. There is a wide range of products from 
different suppliers from all over the world available in Vietnam. Pipes are 
mostly made locally, though some imported brands are available as well. 
Sludge treatment equipment is imported in most of cases from suppliers 
such as Andritz (Austria), GEA (Germany), Huber (Germany), or ARK (Korea). 
Recently, some local products for sludge dewatering have been presented 
in the market, especially for use in small and medium scale CETPs in IZs.  
 
Beyond wastewater management a large number of private firms are 
working in solid waste collection and treatment, hazardous waste collection 
and treatment, and decentralized wastewater treatment systems (design, 
build, operation). 
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 6.2 TRAINING PROVIDERS AND NETWORKS 

To further increase wastewater services coverage, a major step-up in 
qualified human resources will be required. This implies the further 
development of wastewater vocational education to ensure that sufficient 
human resource capacities are available in the future to design, build and 
operate facilities.  
 
There are a number of universities and colleges in Vietnam that offer 
programs in Bachelor and/or Master of Science in Environmental and 
Sanitary and Chemical Engineering. Courses involve planning, design and 
operation of wastewater treatment plants in both urban and industrial 
settings.  
 
Universities and training institute in Vietnam that have BSc and/or MSc 
courses in environmental, water or chemical engineering include, for 
example:  

• National University of Civil Engineering (Department of 
Environmental Engineering), Hanoi 

• College of Natural Sciences, Vietnam National University VNU – 
Hanoi 

• College of Natural Sciences, Vietnam National University VNU – Ho 
Chi Minh city 

• Hanoi University of Technology (Institute of Environmental Science 
and Technology) 

• Bach Khoa College, Vietnam National University VNU - Ho Chi Minh 
city 

• Bach Khoa College, Da Nang University 

• Hanoi Architecture University 

• Water Resources University, Hanoi 

• Can Tho University 

• Van Lang University, Ho Chi Minh city 

• University of Science and Technology of Hanoi (Vietnam-French) 

• Vietnam Japan University 
 
An estimated 1,700 students graduate at the BSc level and 400 students at 
MSc level every year in environmental, sanitary and chemical engineering in 
Vietnam. 
 
In addition, a few associations focus on capacity development and 
professional updating of engineers in general and water and wastewater 
professionals, including for example the Vietnam Water and Sewerage 
Association – VWSA.   
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 7 WASTEWATER TARIFFS AND 
INFRASTRUCTURE FINANCING 

Capital expenditures for sewerage and wastewater treatment 
are covered from government budgets. The operational 
expenditure for wastewater collection and treatment is not 
sufficiently covered through fees that are based on the current 
tariffs. As a result, operational costs are subsidized by local 
governments. 

To reach the set urban sanitation targets, Vietnam needs to 
invest USD 770 million per year in urban sanitation. With the 
current public expenditure of 220 million per year, the 
investment gap is app. USD 550 million per year. 

Private sector participation is needed to fill this gap and some 
new models for investment in wastewater management by 
companies have been developed.  

7.1 WATER AND WASTEWATER TARIFFS 

Wastewater tariffs in Vietnam vary between VND 343 – 1,060 per m3 (USD 
0.015 – 0.046 per m3) (see Table 7.1). In most cases, wastewater tariffs are 
defined as 10 percent of the water tariff. The collected wastewater tariff is 
used to contribute to covering the operation and maintenance (O&M) costs. 
Revenue is collected by the water supply company through its billings to 
water supply customers. The revenue is typically held by the city or 
provincial government for redistribution to the wastewater enterprises 
based upon agreed annual budgets.  
 
Capital expenditure for sewerage and wastewater treatment are sourced 
from central and provincial budgets. This includes components such as land 
acquisition, rehabilitation and construction of the primary, secondary and 
tertiary networks. Households invest in their connection to the tertiary 
network or, in cases where the house is facing the street, a direct connection 
to the secondary or primary sewerage and drainage network. 
 
As many households still rely on a septic tank it is important to understand 
the related household level costs. Average investment cost for construction 
a of septic tank and household connection to the city sewer is USD 250 per 
household, or USD 55.6 per capita66. This cost does not include the fee for 
septic tank emptying, which is estimated to be USD 34 - 51 per household, 
or USD 7.5 – 11.3 USD per capita every five years. 
 

 
66 Nguyen V. A., Hoang Thuy Lan, Guy Hutton, Nguyen Diem Hang, 2012.   Evaluation of economic impacts 
of sanitation interventions in Vietnam (ESI-2 study). Water and Sanitation Program (WSP), World Bank.  
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 Any shortfall in O&M costs of wastewater collection and treatment is 
generally subsidized from the local government budget. Depending on the 
local authorities’ level of motivation to operate the wastewater system 
sustainably, this method either operates very well or leads to a major 
burden for the local government budget. 

Table 7.1. Representative urban wastewater tariffs in Vietnamese cities 

City/Town 
WW tariff 
(VND per 

m3) 

WW tariff 
(USD per m3) 

Basis: 
 percent of 
water tariff 

Applied 
from 

Source 

Hanoi 597 0.026 10 Oct. 2015 
Decision 38/2013/QD-UBND; 
19/9/2013, Hanoi People’s Committee 

Ho Chi 
Minh City 

610 0.026 10 2018 
Decision 24/2016/QD-UBND, 
02/7/2016, HCMC People’s Committee 
and Decision of SAWACO, 2018 

Hai Phong 1060 0.046 10 Jan. 2017 
Decision 3208/2016/QD-UBND, 
21/12/2016, Hai Phong People’s 
Committee  

Da Nang 580 0.025 10 Mar. 2017 
Decision 04/2014/QD-UBND, 
17/1/2014; Decision 02/2017/QD-
UBND, 14/2/2017; Danang PC 

Can Tho 500 0.022 Fixed  Jan. 2014 
Can Tho Water Supply Company, 
2014; Decision 642/QD-UBND, 
15/3/2013, Can Tho's PC   

Thai 
Nguyen 

780 0.034 10 Jun. 2017 
Decision 12/2017/QD-UBND, 
19/6/2017; Decision 2160/2015/QD-
UBND, 26/8/2015; Thai Nguyen PC 

Quang 
Ninh 

750 0.032 7-10 Oct. 2015 
Decision 3102/QD-UBND,  
16/10/2015;  Decision 1470/2014/QD-
UBND, 08/7/2014, Quang Ninh PC 

Nam Dinh 770 0.033 10 Mar. 2017 
Decision 02/2017/QD-UBND,  
18/01/2017,  Nam Dinh PC 

Bac Giang 600 0.026 6 Nov. 2016 
Decision 620/2016/QD-UBND, 
24/10/2016; Resolution 29/2013/NQ-
HDND, 11/12/2013, Bac Giang PC 

Buon Ma 
Thuot 

740 0.032 10 Dec. 2017 

Decision 34/2017/QD-UBND, 
14/12/2017, Dak Lak PC; Resolution 
116/2014/NQ-HDND, 17/07/2014;  
Buon Ma Thuot PC 

Da Lat 500 0.022 Fixed  Dec. 2013 
Decision 30/2017/QD-UBND, 
03/05/2017;  Resolution 88/2013/NQ-
HDND, 5/12/2013;Lam Dong PC 

Binh 
Duong 

850 0.037 10 Mar. 2018 
Decision 04/2018/QD-UBND, 
22/2/2018; Decision 06/2018/QD-
UBND, 06/3/2018, Binh Duong PC 

Dong Nai 580 0.025 10 
Jun. 2014; 
Aug. 2017 

Decision 20/2014/QD-UBND, 
23/5/2014, Resolution 60/2017/NQ-
HDND, 07/7/2017, Dong Nai PC 

Long An 343 0.015 5 Mar. 2018 
Decision 513/QD-UBND, 08/02/2018, 
Decision 65/2013/QD-UBND, 
24/12/2013, Long An PC 

Ba Ria-
Vung Tau 

850 0.037 10 Jan. 2018 
Decision 28/2013/QD-UBND, 
15/7/2013, Decision 59/2013/QD-
UBND, 31/12/2013, BR-VT PC 

Tien Giang 591 0.025 10 Dec. 2017 
Decision 32/2017/QD-UBND, 
01/11/2017; Resolution  16/2017/NQ-
HDND, 14/7/2017; Tien Giang PC 

 
With respect to the sewerage network, the city sewerage and drainage 
company is only responsible for O&M of the primary and secondary drains 
and sewers. The tertiary collection network, which is in alleys and residential 
areas, is the responsibility of the local authorities and, in the case of new 
urban developments, the project developer and owner. In practice, the city 
budget is often used to fund O&M expenditure, including for the tertiary 
network, when it cannot be covered by the collected wastewater fees.  
 
At present, there thus is no full cost recovery in any of the currently 
operating wastewater systems in urban areas in Vietnam. As indicated 
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 above, the CAPEX is covered by central or provincial budgets. These vary 
according to the technology used (see Figure 7.1). 

Figure 7.1 Investment Costs (CAPEX) for 17 WWTPs by group of technologies67,68 

 

 
The operational expenditures (OPEX) also vary considerably between 
technologies used (see Figure 7.2). Comparing data in Table 7.1 and Figure 
7.2 as presented in Figure 7.3 clearly indicates that the current wastewater 
tariffs are insufficient to cover the O&M costs of any wastewater treatment 
plant. For example, in Da Lat City, only 17.6 percent of OPEX is recovered 
where as in Buon Ma Thuot about 28.3 percent is recovered69. 

Figure 7.2 Comparison of O&M Costs (OPEX, USD per m3 of WW) for WWTPs  
by Group of Technologies 

 

 
Without the development and deployment of acceptable and effective 
wastewater tariffs and billing systems, it will be impossible to improve 
services delivery and expand wastewater and septage management. It will 

 
67 Group 1: Activated sludge (CAS, A2O, SBR) + sludge treatment, Group 2: Waste stabilization ponds, 

Aerated lagoons, Trickling filters, Oxidation ditch + sludge treatment. 
68 World Bank, 2013. Vietnam urban wastewater review. 
69 World Bank, 2013. Vietnam urban wastewater review. 
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 be critical to spend time and effort to raise the awareness of the public on 
the importance of proper wastewater management to increase their 
willingness to connect and pay the appropriate fees.   

Investments in sanitation, however, are not a sunk cost as major economic 
benefits can be enjoyed at an affordable cost level. A recent study 
conducted by the Water and Sanitation Program (WSP) showed benefit-cost 
ratios  of 1.4-11.7 for a range of sanitation installations in 17 urban and rural 
sites in Vietnam70. Economic benefits quantified included impacts on health, 
drinking water, sanitation access time and the reuse of human excreta.  

Figure 7.3 Comparison of O&M Costs (OPEX, VND per m3 of WW) for WWTPs  

by group of technologies and wastewater tariffs. 

 

7.2 NATIONAL FINANCING 

In 2006, a separate state budget line was created for environmental 
protection at 1 percent of the total national expenditure. From 2010 to 
2015, the state budget spent between VND 6,230 to 11,400 billion per year 
on environmental protection. This budget was used, for example, for 
remediation of environmental hot spots, de-pollution of canals, and 
addressing unsanitary landfills and unsafe pesticides storages. Some 
projects were developed focused on wastewater collection and treatment 
in priority river basins. 
 
In Vietnam, an important source of capital for new urban infrastructure such 
as transportation, sewerage, drainage and solid waste management, 
consists of Official Development Assistance (ODA) in the form of loans (see 
Figure 7.1). The total amount of funding for urban development during the 
period 1993 – 2013 supported by ODA was around USD 8.9 billion71. From 
1993 to 2017, the amount of ODA spent on water supply, sanitation and 
environmental improvement projects in urban and rural areas in Vietnam 
was USD 11.4 billion72. In addition, USD 227.2 million of technical assistance 

 
70 WSP 2013. Economic Assessment of Sanitation Interventions in South East Asia, the Economics of 
Sanitation Initiative (ESI): a six-country study conducted in Cambodia, Indonesia, Lao PDR, the 
Philippines, Vietnam and Yunnan Province, China. / note: Benefit-cost ration is defined as economic 
return per dollar invested. 
71 WB, 2013. Vietnam urban wastewater review. 
72 ADB 2018. Donor consultation group for water and sanitation in Vietnam. 
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 and USD 443.2 million in grants were made available to the sector. For the 
period 2011-2015, the total ODA budget used for wastewater collection and 
treatment, solid waste management and hospital incineration was USD 3,74 
billion, including USD 3,51 billion of loans and USD 225 million in grants73. 
The total investment for wastewater projects over the last 5 years (2012 – 
2017) was more than USD 1 billion (app. USD 220 million/year), excluding 
private sector investments74. The estimated requirement for urban 
sanitation capital expenditure is USD 771 million per year. This implies a 
CAPEX funding gap of app. USD 550 million per year for urban sanitation75.  

Figure 7.1.  Key financial sources for urban wastewater management projects in Vietnam 

 
 

Urban sanitation projects in Vietnam have been financed 80 percent 
through ODA with the Government of Vietnam providing the additional 20 
percent76. More than 78 percent of ODA funding is loan based. About 50 
percent of all financing was disbursed, while the remaining 50 percent was 
committed but not disbursed. Delays in disbursement have occurred due to 
government and donor procedures, limitations in contractors’ capacities 
and difficulties in land clearance. 

Public Private Partnerships 
The Vietnamese Government actively promotes the participation of the 
private sector in infrastructure development, including in the water sector. 
Over the last few years, 100 out of 110 water supply companies have been 
equitized. The target is to have all water supply companies equitized by the 
end of 2019. Depending on the city authority, the percentage of 
shareholding by the local government in a new Joint Stock Company (JSC) 
dedicated to water supply can vary considerably. 
 
In contrast to the water supply utilities, the equitization process for 
wastewater companies is only slowly moving forward. So far, no major 

 
73 VEA, 2015. Report for the Vietnam National Environment Congress 
74 World Bank, 2013. Vietnam urban wastewater review. 
75 World Bank, 2014. Water supply and sanitation in Vietnam 
76 ADB 2018. Donor consultation group for water and sanitation in Vietnam. 



W AS TE WA TE R MANAGE MEN T  AN D RE S OUR CE  RECO V E RY  -  VIE TNAM  52 

 

 interest from the private sector has been mobilized. There appears to be 
little incentive for the private sector to participate in the wastewater 
business at present. This despite the fact that the policy of encouraging 
private sector participation in urban infrastructure is supported by the 
Vietnamese Government at the highest level.  
 
To mobilize private capital investment in wastewater treatment, new 
financial models have emerged, especially at the local level. One of these 
involves real estate developers directly investing in the decentralized 
wastewater collection and treatment for their urban development area. As 
of August 2012, there were about 800 new urban development areas 
registered in Vietnam with a total area of 120,500 ha77. 
 
A growing number of these new urban development areas have their own 
WWTP in operation. An example of such development is the WWTPs in the 
Phy My Hung new urban development area in Ho Chi Minh City (capacity 
20,000 m3 per day, CAPEX USD 5.8 million) (see Box 4.1). Another example 
is Ecopark, a new urban development project in Van Giang, Hung Yen 
province, 20 km north - east from Hanoi. The investor, Viet Hung Urban 
Development and Investment JSC (Vihajico), is fully committed to provide 
safe water and wastewater collection and treatment for the area with a size 
of 500ha. 
 
Private sector investment in wastewater collection and treatment as a 
component of urban development projects is a clear trend in most cities in 
Vietnam. Even where centralized WWTPs have not been constructed by the 
city authority, effluent standards for domestic wastewater discharged to 
combined drains require all owners of hospitals, commercial 
establishments, apartments and hotels to treat wastewater to meet Class B 
of the decentralized urban wastewater effluent standard (QCVN 
14:2008/BTNMT). This requirement also applies to new urban 
developments. However, the tariff collected for wastewater treatment 
(normally 10 percent of the water bill) will not cover investment and O&M 
costs for the wastewater collection and treatment systems.   
 
As private sector participation in wastewater management is just emerging, 
it is often not yet considered in city sanitation planning and management.  
Failure to consider these initiatives can result in duplication of facilities. For 
example, VinGroup JSC, a real estate investment group, has been required 
to build a separate WWTP (2,700 m3 per day) for its new urban development 
‘Times City’ in Hanoi. Treated wastewater is discharged to a CSS that runs to 
the Yen So WWTP (200,000 m3 per day). VinGroup JSC was also required to 
build a separate WWTP (4,500 m3 per day) for its new development ‘Royal 
City’ in Hanoi and connected to the CSS that drains to the Yen Xa WWTP 
(270,000 m3 per day). In both cases, the treated effluent from the small 
WWTP was not considered in the design of the large centralized WWTPs.  
 

 
77 Online Journal Vietnam Architecture. New urban development area. Published 20 May 2016. Retrieved 
31 August 2018. http://kientrucvietnam.org.vn/quy-hoach-xay-dung-khu-do-thi-moi-bai-toan-cu-tru-va-
phat-trien-kinh-te-do-thi/ 
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 A second model for private participation in wastewater management is 
through build-transfer (BT) projects. An example of this is the development 
of the Yen So WWTP, Hanoi (200,000 m3 per day). Gamuda Co. a Malaysian 
real estate investor, signed a BT contract with the Hanoi city authority to 
build the wastewater treatment plant for USD 300,000 million. As a 
compensation, the city of Hanoi awarded Gamuda Co. an area of 500ha for 
a real estate development project estimated to be worth USD 3.5 billion78. 
 
Another example is the Tham Luong – Ben Cat WWTP serving app. 700,000 
citizens (Stage 1 at 130,000 m3per day) in Ho Chi Minh City. Phu Dien Co JSC, 
a Vietnamese construction and investment company, in a joint venture with 
SFC Environmental Technologies Pvt Ltd, and Royal Securities Corp. invested 
USD 90 million in the facility while the HCMC government invested in the 
sewage system connecting to the plant. The plant, designed to meet Class A 
effluent standard, was put into operation in February 2018. Only 10 percent 
of its design capacity is used to date due to delays in the construction of the 
sewer network. Once in full operation, the facility will help to reduce water 
pollution in the Tham Luong Canal, the Vam Thuat River and even the Saigon 
River. The plant’s treatment capacity will be increased to 250,000 m3 per day 
in phase 2. Information on a ‘awarding land areas’ or other forms of 
compensation given by the city authority to the investor are not publicly 
available. 
 
A fourth example is the Tu Son WWTP – Phase 1 (northern Bac Ninh 
province), which was built under a BT contract with Phu Dien Co. for VND 
800 billion (USD 35.6 million) and was put in operation in 2016. The plant 
treats wastewater from ca. 100,000 citizens in the Tu Son town's inner area 
of about 1,890 ha. The capacity is 33,000m3 per day (Phase 1) expanding up 
to 70,000m3 per day (Phase 2). The plant uses SBR technology and is 
connected to a newly built 40km-long wastewater collection system with 
more than 1,000 combined sewer overflows79.  
 
In addition to the above cases, Phu Dien Co. has also invested in other 
wastewater treatment projects in Vietnam, including in Cau Nga (Hanoi), 
Van Phuc (Hanoi), Nam Son leachate (Hanoi), Cua Lo (Nghe An), Phu Do 
(Hanoi), West Lake (Hanoi), Cau Bay (Hanoi), West Nha Trang (Nha Trang). 
The details of the contractual arrangements for these investments, including 
information on ‘awarding land areas’ as compensation for the investments 
or other conditions given by the city authority to the investor are not publicly 
available. 
 
With respect to industrial wastewater management there are tens of 
industrial zone developers (IZDs). These own, in most of cases, the CETPs 
that receives and treats the wastewater effluent received from tenants. 
Tenants pay the owner a fee to ensure government effluent standards are 
met. Key players who have a number of IZs and are invested in its 
infrastructure are, for example, Sonadezi Co (Dong Nai province), Tin Nghia 
Co (Dong Nai, Ba Ria – Vung Tau provinces), Vietnam Industrial Development 
Co – VID (Hanoi, Vinh Phuc, Ha Nam provinces) and Viglacera Infrastructure 

 
78 Information gathered by authors 
79 Edited from Vietnam Economics News: ven.vn 
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 Co. (Bac Ninh, Quang Ninh provinces). In addition, there are a number of 
foreign investors and joint ventures investors in IZs such as VSIP (Vietnam – 
Singapore Industrial Parks) in some provinces, Samsung Co. (Korea) in Thai 
Nguyen and Bac Ninh provinces, Thang Long IZs (Japanese, in Hanoi, Bac 
Ninh) and Nomura (Japanese, in Hai Phong, etc.). 

7.3 INTERNATIONAL FINANCING  

Vietnam has signed more than 20 International agreements in the field of 
environmental protection. Key international partners in environment 
management for Vietnam are Japan, Korea, Switzerland, Denmark, 
Germany, Sweden, and international organizations such as United Nations 
Development Programme, UN Environment, World Bank, Global 
Environment Facility, and Asian, Development Bank.  
 
In the period 2011-2015, Vietnam received 30 international projects in 
environmental protection, with a total budget of USD 755 million for 
implemented at the national and the local level80.  
 
The following agencies are most active in Vietnam on water management 
issues: Japan International Cooperation Agency (JICA), World Bank Group 
(WBG), Australian Department of Foreign Affairs and Trade (DFAT), Agence 
Française de Développement (AFD), United Nations Development 
Programme (UNDP), Asian Development Bank (ADB), United States Agency 
for International Development (USAID), The Netherlands, Germany, 
Sweden, and Switzerland.  
 
With the further economic development of Vietnam, Vietnam is no longer 
eligible for ODA financing from many donor countries. As a result, other 
sources of financing will need to be developed.    

 
80 VEA, 2015. Environment Report for Vietnam National Assembly. 
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 8 CONCLUSIONS AND RECOMMENDATION 

8.1 CONCLUSIONS 

Available water resources in Vietnam are sufficient to meet all needs. 
However, the large temporal and spatial variability in rainfall leads to areas 
affected by floods and droughts. Some parts of the country are increasingly 
facing a rising competition for water resources between different socio-
economic sectors. Surface and groundwater resources are at significant risk 
from environmental degradation and pollution due to untreated or 
insufficiently treated urban and industrial wastewater and agricultural 
runoff. 
 
Only 17 percent of urban wastewater is safely treated and only 4 percent of 
fecal sludge is collected and safely treated. Approximately 90 percent of 
urban households have septic tanks receiving wastewater and 70-80 percent 
of urban households have access to piped drainage and sewerage systems. 
Currently there are 31 municipal wastewater treatment plants (WWTPs) in 
operation (app. 750,000 m3 per day). In addition, 30 municipal WWTPs are 
under planning or construction with a total capacity of 1.5 million m3 per 
day. 
 
CSS is the dominant method of transporting wastewater in urban areas in 
Vietnam. Most wastewater projects continue to use CSS due to limited 
budgets to develop SSS. However, SSS are compulsory in new urban 
development projects. The CSS produces a low carbon influent to WWTP, 
which forms a major challenge for biological wastewater treatment and for 
bio-gas production. The private sector is a key player dealing with sludge 
collection and disposal. However, sludge management is not well handled in 
any city. 
 
All industrial zones and all industrial facilities outside such zones must be 
connected to an on-site or central wastewater treatment facility. An 
estimated 79 percent of companies complied with effluent standards in 
2016. However, suitable technologies for the treatment of specific industrial 
pollutants in wastewater are lacking in many cases, especially in on-site 
treatment stations of tenants. Also, for some industrial process water, the 
used wastewater treatment technology is inadequate to properly treat 
generated wastewater. At present, some of the industrial WWTP are under-
capacitated and some are not capable of meeting the required quality of the 
effluent. 
 
Some of the key reasons for the under-performance of WWTPs include: 
fluctuating flows, characteristics of incoming flow, bad design, low quality 
construction works, improper training, lack of technology transfer, and 
pressure to save operation and maintenance costs. 
 
A comprehensive legal framework for wastewater management has been 
set up and is periodically updated. However, little attention has been given 
so far to policies and regulation to promote resource recovery from 
wastewater.  
 

8 
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 There is a wide range of wastewater treatment technologies applied in 
urban wastewater systems in Vietnam. SBR is becoming the most common 
technology due to its ability to remove to N, P and its small foot print. Low-
cost technologies like Waste Stabilization Ponds can be applied only in the 
case where land is available. Sludge drying and dumping at landfill is the 
most common sludge treatment method to date. 
 
Reuse of untreated wastewater in agriculture and aquaculture is a 
traditional and common practice in rural areas in Vietnam. Some industries 
and urban developers have started to re-use treated wastewater for 
cleaning and landscaping purposes. However, water re-use is not widely 
practiced to date in Vietnam, but has significant opportunities in water 
stressed areas.  
 
Several industries in Vietnam recover methane bio-gas from their treated 
biological solid waste and wastewater effluent. Recovering nutrients from 
wastewater is not widely practiced in Vietnam. However, some wastewater 
and sludge contain significant amounts of nutrients that can be used in 
agricultural production. Resource recovery from sludge is not a focus of 
wastewater projects, yet more attention needs to be given to sludge 
management and its resource recovery potential. 
 
In Vietnam, full cost recovery for the delivery of water and wastewater 
services does not exist in any city. The low water and wastewater tariffs only 
partially cover the operating costs, which are further subsidized by local 
government. Capital expenditures for wastewater treatment are paid by the 
government. For some new urban development, private investors have 
financed the CAPEX of the local sewerage and wastewater treatment 
system.  
 
The insufficient levels of investment in wastewater treatment by 
government forms a major constraint for expanding the wastewater service 
coverage. The very low wastewater tariff forms a key financial barrier to 
attract further private sector participation in wastewater projects since cost 
recovery is not yet guaranteed. Low water and wastewater tariffs are also 
barriers to encouraging wastewater reclamation and reuse efforts. 
However, the recent equitization of the water supply companies and some 
wastewater BT projects are encouraging signs that new PPPs on wastewater 
could be developed in the near future.  

8.2 RECOMMENDATIONS 

Wastewater systems in Vietnam should be considered to entail a complete 
process, including: household connections, sewerage, pumping stations and 
a wastewater treatment and resource recovery facilities. Failure to 
acknowledge the importance of any of these components will lead to project 
ineffectiveness and unsustainability.  
 
Expanding and upgrading wastewater collection and treatment and 
implementing resource recovery has great potential in Vietnam. Concerted 
action is required by government to promote, support and incentivize the 
use of advanced wastewater treatment and resource recovery technologies. 
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For municipalities and industries located in areas with (future) water stress, 
more effort should be focused on wastewater re-use, in particular for 
applications in industrial and agricultural settings. This requires better 
cooperation between municipalities and their utilities, and industrial 
establishments and agricultural producers that could off-take the treated 
wastewater for re-use.  
 
To capitalize on the potential of resource recovery from wastewater and 
sludge, new treatment technologies, management models and standards 
need to be developed and utilized.  
 
To capitalize on the opportunity to generate bio-energy from wastewater 
and organic waste, a more rapid transition from septic tank systems towards 
centralized wastewater collection and treatment needs to be put in place, 
especially for the larger, densely populated urban areas. Also, municipalities, 
industrial zones and utilities need to invest in (pre-)feasibility studies to 
accelerate the production of bio-energy and energy-efficiency in relation to 
wastewater and organic waste treatment. 
 
To adopt resource recovery from wastewater more widely, new models 
should be pioneered and lessons need to be shared between problem 
owners, solution providers and technical experts. A dedicated information 
platform to bring together demand and supply and facilitate interaction is 
urgently needed. 
 
Additional efforts are required to create awareness about the opportunities 
related to wastewater and resource recovery, amongst policy and decision 
makers, both in the public and private sector. This includes the re-use of 
treated wastewater, especially in water stressed areas; the production of 
bio-energy from wastewater and sludge; and the recovery of nutrients from 
treated wastewater effluent and sludge.  
 
To enable the expansion of wastewater treatment and evolve towards full 
cost recovery, a further reform of urban and industrial wastewater tariffs is 
required.   
 
To enable private sector participation in wastewater management and 
resource recovery, new PPP models need to be developed and tested. 
Revenues from recovered resources provide an opportunity to make 
wastewater treatment more financially viable, especially in combination 
with tariff reforms. 
 
Further technical guidance and appropriate standards for sludge and 
wastewater re-use as fertilizer is required. Also, more detailed technical 
guidance, and local regulations adapted to specific contexts need to be 
developed.  
 
To enable resource recovery from wastewater, further technical information 
on sludge-to-energy technologies, wastewater re-use and nutrient recovery 
is to be made available. Capacities and practical experience need to be 
developed amongst Vietnamese professionals. 
 



W AS TE WA TE R MANAGE MEN T  AN D RE S OUR CE  RECO V E RY  -  VIE TNAM  58 

 

 Finally, there is a need to increase the controlling, inspection and monitoring 
capacity of local environmental protection authorities as well as WWTP 
operator, especially in remote areas.   
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