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Municipal solid waste (MSW) in Vietnam has been increasing quickly and became one of the most
considered environmental problems in Mekong Delta (MD) region covering 13 provinces and mu-
nicipalities in the south of Vietnam. With a considerably large amount of MSW, the region pro-
duces about 5% of the total amount of MSW of the country. The collection rate of solid waste is
about quite high (65 - 72%) in the cities and rather low (about 40 - 55%) in the rural areas, with a
high content in organic matter (about 60 - 85%). The climate of MD can be characterized as tropi-
cal and monsoonal with a high rate of humidity and a strong impact of flooding. Like other regions
too, the MSW collection and treatment system is still underdeveloped and rudimentary, with dis-
posal sites being the sole dumping method of the unsorted MSW remaining untreated by any me-
chanical and biological pre-treatment steps. Within this paper, the current treatment, management
and operation of MSW systems are introduced, as well as the identification of advantages and dis-
advantages, environmental impacts, potential risks of the MSW system within the impact of global
climate change. The situation of MSW treatment and management is correlated with the climate
change impact and the integrated solid waste management is introduced as a new approach for
adapting the environmental protection awareness by considering the climate change for the long-
term sustainable development orientation.

Sw gia tang chdt thai rdn & cdc dé thi Viét Nam ngay cang nhanh va chat thai rdn dang la mot
trong nhiing van dé méi truong dwoc quan tam hang dau. Pong bang Song Ciu Long (DBSCL)
noi ¢é dén 13 tinh va thanh pho nam o phia Nam Viét Nam. Voi lwong chat thai khong nho, chiém
khodng 5 % tong lwong chdt thdi rdn sinh hoat ciia quoc gia. Ty 1é thu gom chdt thai rdn thdp,
chiém khodng 65 - 72 % & thanh thi, ty 1é nay & néng thon thap 40 - 55%, chat thai c¢6 ham lwong
hitu co cao chiém khoang 60 - 85%. Khi hdu nhiét doi gio mua voi do am khong khi cao va chiu
anh huong Ién cia li lut hang nam. Ciing nhw cdc khu viee khéc, hé thong thu gom va xit Iy rdc
thdi o khu vwec DBSCL con rat thé so va lac hdu, bai rdac la noi duy nhat tiép nhan tryc tiép hén
hop rdc thai khéng phéan logi va qua bat ky cong doan tién xir Iy ndo. Trong pham vi bai viét nay,
chiing téi giGi thiéu hoat dong vin hanh hé thong quan Iy va xit Iy rdc dé thi trong khu vuce dong
thoi phan tich cac thudn loi va bt li, ciing nhw cdc tac dong moi truong, nhiing rui ro tiém dn
trong diéu kién anh hwong cia bién doi khi hdu toan cau - khu vue DBSCL la noi chiu anh hwong
ngng né nhat. Tinh hinh quan Iy va xir Iy rac dwoc can nhac trong diéu kién tac dong ciia bién doi
khi hdu, dong thoi quan 1y tong hop rdc thdi ciing dwoce dé xudt nhir mét cdc tiép can méi nham
dap vng nhiém vu bao vé moi truong trong diéu kién bién doi khi hau theo dinh hudong phat trién
bén vitng ldu dai.

Keywords: municipal solid waste management, waste collection, disposal, Mekong Delta

1. Introduction

As urbanization and economic development increase in
Vietnam, nowhere is the impact more obvious than in
society’s “detritus,” or solid waste. The fast increasing of
municipal solid waste (MSW) quantity and the generation
rate in the region have generated potential challenges to
the management of MSW in urban areas. Nowadays,

MSW represents one of the most concerned environmen-
tal problems in the Vietnamese cities (Pham, 2007).

Mekong Delta comprises 12 provinces and one city with
municipality status: the provinces Long An, Tien Giang,
Vinh Long, Ben Tre, Dong Thap, Tra Vinh, Hau Giang,
Bac Lieu, Soc Trang, An Giang, Kien Giang, Ca Mau,
and Can Tho city. With a land area of 39,712 kmz, the
Mekong Delta accounts for 12.1% of the whole country

* Corresponding author
E-mail: nxhoang@ctu.edu.vn

http://dx.doi.org/10.13141/JVE
ISSN: 2193-6471


http://dx.doi.org/10.13141/jve.vol1.no1.pp27-33
http://dx.doi.org/10.13141/JVE

J. Viet. Env. 2011, Vol. 1, No. 1, pp. 27-33

area. The Mekong Delta is located in the middle of the
dynamic socio-economic development region and near to
the southern key economic zone - one of the most dynam-
ic economic development zones in Vietnam.

The population is about 17.3 million people (2006 estima-
tion), equivalent to 28% of the whole country population
(CIA Factbook, 2010). The region has an agricultural
output accounting for 50%, food production for 90% and
aquaculture products for 70% of the nation output (Ngu-
yen and Nguyen, 2009). Most of the region is located in a
very low-elevation area (below +2.0 m above sea level),
except some hilly areas in An Giang and Kien Giang
provinces. The high water level of the East Sea’s tide
(rising up to +2.14 m) is obviously affecting the Mekong
Delta basin along the main rivers. According to the IPCC
interim recommendation (IPCC, 2007), in case of a sea
level rise of up to 1 m, an area of 15,000 to 20,000 km? in
the Mekong Delta would be flooded, resulting in millions
of people having to move their housings and with their
agricultural production being seriously reduced (Nguyen
and Nguyen, 2009). A high risk of damage of the econo-
my and food security is obvious if the effect of sea level
rising on the Delta is not properly studied and understood
for preparing a strategic action plan.

The fast urban development implied irrational planning
for residential and industrial areas, disposal sites etc. and
accelerated even more the existing environmental prob-
lems in the region. In addition, the future increase in
flooding events will provide even more difficulties for the
treatment and management of MSW, which are still un-
derdeveloped today and unable to cope with such chal-
lenges in the future.

2. MSW generation and management

2.1 MSW generation

The annual amount of waste generated in Vietnam ap-
proximates 15 million tons, of which the MSW accounts
for about 80% with most of it being disposed in landfills
or open dumpsites. The remaining fractions are industrial
waste (17%), healthcare waste from hospitals (0.14%) and
others (MONRE, 2010). The per capita MSW generation
rate varies from province to province. In Mekong Delta,
the average quantity of MSW is rather low in comparison
to those of big cities in Vietnam. The generation rate
varies from 0.3 kg/capita-day for the whole province
(including rural areas) to 1.2 kg/capita-day for the urban
area only (MONRE, 2010).

Different MSW compositions were reported among the
big cities and the small cities in Vietnam. Most of the
available data on MSW is collected from big cities, very
little or no data being available for suburban or rural areas
(even for hazardous and healthcare waste). The total
amount of MSW generation in Mekong Delta is about
600,000 tons annually, which amounts to approximately
1,645 tons per day. In comparison to the national MSW
generation of about 35,100 tons per day, this accounts for
about 5 % of the total amount of MSW produced nation-
wide (MONRE, 2010). It is estimated that the average

MSW generation rate increases with about 10 - 16% year-
ly. It is predicted that the MSW, industrial waste and
healthcare waste will be about 4,253, 310 and 41 tons per
day in 2015 and about 5,514, 973, and 52 tons per day in
2020, respectively (MONRE, 2010).

The composition of MSW is also different between urban
and rural areas. The hospital and industrial wastes are
predicted to increase considerably in the key economic
zone and in Mekong Delta (MONRE, 2010). The hazard-
ous waste such as dry and wet batteries, electric waste and
household chemical solvents and non-degradable waste
(plastic, metal, and glass) were presented more and more
in urban waste due to the fast development of industriali-
zation and urbanization. There is a high percentage of
organic matter (54 - 87%) in the waste and also a diversi-
fied waste fraction (organic matter, paper, metal, glass,
textile, plastic and rubber, ceramic and brick, hazardous
and miscellaneous) that is characteristic for the MSW in
the cities in Mekong Delta region (Table 1).

2.2 MSW management system

In the urban and partly in the suburban areas, the waste
collection systems are rather efficient but in the other
regions, the collection is improperly managed. In cities,
the urban environment company URENCO Ltd. is re-
sponsible for the management of MSW. This company is
responsible for the collection, transportation and treat-
ment of MSW from all sources (MONRE, 2004). In addi-
tion, the private recycling centres are also sharing their
role in the management and treatment of MSW in the
cities. The typical components of the waste management
system are as follows (see also Figure 2):

2.2.1 Household waste

In the residential areas, the MSW is collected in trash bins
designed in different forms and with different sizes, col-
ors etc. In general, the trash bins have volumes in the
range of 5 - 100 liters and are made of plastic, metal or
even brick tanks or temporary containers (plastic bags,
paper bags or boxes). The bins/bags are collected by the
URENCO staff from the front of household or the
curbside of the street.

2.2.2 Commercial, hospital and industrial wastes

Generally, the waste in Vietnam can be classified into
three main categories: MSW, hazardous waste and pre-
selective recyclable waste. The URENCO is normally
responsible for collecting all kinds of waste in the urban
areas. The industrial waste is collected by URENCO
following the service contract with the firms. Besides, the
hazardous waste is separately collected and treated by the
waste treatment plant approved by the local Department
of National Resources and Environment (DONRE). For
the pre-selective recyclable waste, private recycling ser-
vices unofficially collect and recycle these materials by
their own. Moreover, the medical waste from hospitals is
collected in special storage tanks of 120 liters with a spe-
cial seal and logo on top.

2.2.3 The street and market wastes
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The waste generated from urban streets, public places and
squares, bus stations, and permanent / temporary markets
is collected by the URENCO’s collection services. This
work has to be done daily by manual (broom) or mechan-
ical means (sweeper vehicle).

2.2.4 Transfer station

Transfer stations are often used as places where local
waste collection vehicles (handcarts) will unload their
waste cargo prior to loading into larger vehicles (trucks,
garbage compressors). However, a popular practice im-
plies accumulating the waste on the urban roads, the so-
called “meeting points” in the urban in Mekong Delta.
The unloading/loading activities take place outdoor with-
out any environmental protection measures. Some of the
transfer stations are designed with automatic transporters

and garbage compressors while others are poorly
equipped, often only with steel containers or concrete
tanks.

2.2.5 Transportation means (vehicles)

Handcarts with volume 0.6 - 1.5 m’ are used as local
transportation vehicles that collect the generated waste at
sources. These are then moved to the transfer stations or
meeting points and there waste is unloaded and reloaded
into larger vehicles such as forklift trucks, garbage com-
pressors, specialized trucks, etc. for the shipment to the
disposal site. The typical capacity of these vehicles is
from 4 to 13 tons. In addition, waterway service vehicles
are also used for the collection of floating waste on rivers
and canals generated directly from trading activities
(floating markets), ships or boats (see Figure 1).

Table 1. Typical composition of MSW in cities/provinces in Mekong Delta

. . Plastic .
Clt.y / Organic Paper | Metal Glass | Textile and Ceran‘nc Hazardous Others
province matter and brick waste
rubber

Can Tho 79.65 2.79 0.70 1.52 1.86 9.57 3.10 0.03 0.76
Ca Mau 57.30 4.50 0.10 0.50 1.40 6.10 2.10 - 28.00
Soc Trang 70.35 4.12 0.78 0.66 3.11 7.24 9.63 - 4.11
Tien Giang 77.53 3.89 0.23 0.21 - 6.37 2.14 0.06 9.57
Long An 76.30 5.10 0.37 0.70 - 13.63 2.68 0.15 4.08
Ben Tre 73.85 6.50 1.75 0.85 - 5.20 1.60 0.3 9.95
Tra Vinh 87.25 2.05 0.45 - - 3.16 2.04 - 5.05
Vinh Long 66.25| 11.50 0.55 4.00 6.50 9.45 0.75 - 1.00
Bac Lieu 53.34 4.51 4.59 4.91 - 4.44 10.81 2.78 14.62
Hau Giang 82.60 1.80 0.40 0.90 1.50 5.70 1.60 4.00 1.50
Kien Giang 72.52 6.38 1.27 1.64 1.29 7.69 7.49 - 1.72
Dong Thap NA NA NA NA NA NA NA NA NA
An Giang NA NA NA NA NA NA NA NA NA

(Source: INVENT, 2009)
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Figure 1. Waste collection activities at sources, transfer station, and transportation vehicles used in Mekong

Delta region: a) plastic containers b) recycling centre c) garbage collection by boat d) waste collector in a market
e) waste collection by handcarts f) “meeting points” on the street




J. Viet. Env. 2011, Vol. 1, No. 1, pp. 29-35

GENERATION & COLLECTION TRANSFER TRANSPORTATION] TREATMENT &
STORAGE SYSTEM STATION SYSTEM DISPOSAL SYSTEM
1 7 N ! 1 1 !
! (HOUSEHOLD . . : : — |
! v Plasticlpaper bag [+ URENCO. |} . URENCO, |
] . .
' v Plastic/metal bin | : Private | URENCO |—»| Private :
[ ] . n .
' v Waste basket ' Fp| companies |} o » | companies :
i - u 1 b
' v’ Brick box . Handcar fs ' Meeting points 4 General-purpose |
1 Y Phatever /. Mini tru cks : ' trucks . !
' ' i . o Open dumping !
Y - H . Mini fr ucks San itary Fmid}? i I
i RETAIL M ARKETS ! ! «  Forklift trucks, ’ ' . l
F 7 n .
1 v' Plastic bag H : . Compression fruc @
H v Waste basket i URENCO, |! i - '
! v Whatever > Private : . UREIBL 0. ¢ :
. ‘v ! |
: — N, ) companies | : : Private : |
' INDUSTRIAL, | — . 1 | companies i '
' . _ , v | Mini frucks . ' ' '
: COMMER.CIAL, ] C X " ] : Mini truchks . :
- 1 | Compression mrucks : : :
i INSTITUTE 1] © ' ' Compression frucks i I
' v’ Plastic/metal H : 1 ! '
v - 1 ' 1 : !
con tainer . - |
E v Brick box '| | Environment | : E Environment ] { !
v Whatever J 'E' > freatment hevramsensamane ey emas ":--I' freatment ""T""“"""":-"' !
' i companies |} ' companies i ! !
L} Y | 1 1 1 M
. STREET/PUBLIC 1 1 : |
E FACTLITIES E Specialized rmc‘ki E Specialized fruck i ! i
] v'Plastic bag : : 1 1 . I
] -
: v Bri ck box - ! E i i |
« U v Whatever P : - . : i
: 1 1 : ' ' |
[ e} [ | ok
: v'Specializ ed bin Hi URENCO H i URENCO 1 I
1 [ Specialized fruck ! H Specializ ed fr-uck ' |
T L I/ e

Figure 2. Flow diagram of typical solid waste management in Vietnam (Thanh, 2009)

3. Institutional management structures
and legal framework for MSW

The Environmental Protection Law was introduced in
1994 and upgraded in 2005; however, the related envi-
ronmental regulations and standards are not sufficient
implemented. The Vietnamese Ministry of Natural Re-
sources and Environment (MONRE) is the highest admin-
istrative organization under the government in the field of
environmental management and policy issues. MONRE is
the supreme institution responsible of the management,
monitoring, and assessment of environmental protection
within the nation.

In addition, five related ministries also share their roles in
the waste management activities (see Figure 3). These
ministries include the Ministry of Health (MOH), Minis-
try of Construction (MOC), Ministry of Planning and
Investment (MPI), Ministry of Transportation (MOT), and
Ministry of Industry (MOI). Moreover, the local govern-
mental institutions at provincial and city level - the Peo-
ple’s Committee (PC), the Department of Natural Re-
sources and Environment (DONRE), and the Urban Envi-
ronment Company (URENCO) - are directly involved in
the management of MSW (Viet et al., 2009).

The local PC bears the responsibility for (i) the state ad-
ministrative management, working as a coordinator in
managing and operating environmental protection system
together with the central authorities (ii) leading orienta-

tion of the MSW management policy, project manage-
ment (e.g. design, construction and super-vision, etc.) and
(iii) investment and support of equipment and technolo-
gies for MSW treatment system.

Ministry of| | Ministry of Ministry of Ministry of | Ministry of | Ministry of]
Health | |Construction||Natural Resources| | Planning and | Transportation| = Industry
(MoH) (MoC) and Environment | | Investment (MoT) (Mol)

(MoNRE) (MPI)
i—l ' l [ [
: Vietnam Agency for Env. Department of
'| Environment ||Impact Assessment | |Natural Resources
: 3 Administration and Appraisal and Environment
(VEA) (EIA Vietnam) (DoNRE)

l Hazardous waste ‘ ‘Municipal solidwaste‘

Industrial waste

Figure 3. Institutional structure of waste management
(Viet et al., 2009)

The DONRE is an institution at the provincial level di-
rectly subordinate under the MONRE that acts on the
cooperation, support, and technical guidance. In addition,
this institution administratively acts under the PC. The
DONRE plays an important role in the waste management
activities including environmental quality monitoring,
management and implementation of environmental pro-
tection.
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URENCO is a company under DONRE’s control or the
local PC that is directly responsibility for the collection,
transportation and treatment of MSW in the provinc-
es/cities.

Regarding the legal framework of MSW management, the
Vietnamese government issued a series of legal instru-
ments for stimulating the environmental protection within
the country. These legal frameworks include the environ-
mental protection legislation, the solid and hazardous
waste legislation, toxic substance legislation, medical
waste legislation, legislation on recycling, legislation on
waste management infrastructure facilities, fees and
charges, related standard systems, and the international
conventions (Viet et al., 2009). Apart from that, the Strat-
egy for the Management of Solid Waste in Vietnam Cities
and Industries (1999), the National Strategy for Environ-
mental Protection (2003), and the National Strategy for
Integrated Solid Waste Management until 2025 Vision
Towards 2050 compose the legal framework for the im-
plementation of environmental protection in the future.

4. Treatment of MSW in Mekong Del-
ta

In general, the treatment of MSW in Mekong Delta in-
cludes composting, burning and incineration, and land-
filling.

4.1 Composting

Composting represents the decomposition of organic
wastes under controlled conditions to produce compost
product that can be further used as soil conditioner or
fertilizers. With a high organic matter content, the MSW
in Mekong Delta’s provinces has a great potential for
composting (Byer et al. 2006). However, waste compost-
ing is not widely used in the region for a number of rea-
sons including inadequate requirements of biological
process such as poor feed stock or nutrient requirements,
poor quality of output fertilizers, and even reduced poten-
tial market. Besides, the bio-products from old landfills
that were biodegraded by natural process can be utilized
as fertilizers. Presently, more private companies carried
out their composting for the city’s MSW with similar
composting technologies at a small scale (see Figure 4).
Another reason for making composting less attractive is
the farmers’ habit in using inorganic fertilizer instead of
compost.

Domestic waste

Adding N, P. K

Cutand grind

(reduce size)

Fertilizer

Matured
compost

Compostable

Mixing
Matuted |} Moisture. pH. C/N. Sicving
Conpost temperatre. etc.) = Non-

compostable

i Aerobic Mature
) ~%  composting composting
Mixtwe..el (3040 days) (30— 36 days)

Figure 4. A typical composting system (Thanh, 2009)

4.2 Burning and incineration

Incineration is not a common practice in Vietnam, being
rather applied for the medical waste in some hospitals so
that it can be disposed to landfills. Moreover, Vietnam
does not have the necessary technology to analyse dioxin
concentrations emitted by the incinerators even this is
regulated through technical standards for gas emissions
(Dan and Viet, 2009). The existing small incinerators with
capacities of 5 - 20 tons per day faced problems as they
generally cannot meet the national standards for burning
temperature and gas emission for avoiding dioxins and
furans.

Open burning at landfill sites is an illegal practice, how-
ever it is sporadically done in some cities/provinces in dry
season to reduce the volume of waste and to increase the
capacity of disposal sites. The method is often practiced
in rural areas where almost no interest is paid to the haz-
ardous environmental emissions or toxic substances that
can cause negative effects to the environment and human
health.

4.3 Landfilling

Landfilling is the common disposal method for MSW in
Vietnam as well as for some industrial waste and
healthcare waste. In addition, there are no sanitary or
engineered landfills in the region, most of disposal sites
being in fact open landfills/open dump sites without any
protection barriers for leachate and gas collection. More-
over, the low land with a high flooding impact and a high
precipitation in the region make it more difficult for the
treatment and management of MSW than the other region
in Vietnam. For that reason, the landfilling poses a high
potential risk of negative impact on the environment and
the human health.

4.4 Recycling

Recycling and reuse is mainly done by the private sector
(e.g. waste pickers, collectors, garbage truck helpers,
scavengers, etc), and occurs along the waste stream from
the generation to the final disposal step. The recyclable
waste fractions can be collected at source (households,
building, markets, etc), garbage storages, collection and
transfer stations (meeting points), and at the dumpsites.
However, no official system is in place therefore recy-
cling in Vietnam can be called “unofficial recycling”. The
fractions collected include cardboard, plastics, newspa-
pers, scrap paper, glass bottles, scrap metals, etc. After
collection, these materials are sent to the recycling cen-
tres. According to VEM (MONRE, 2010), the recyclable
fraction is rather high, for example about 15 - 19% of the
total MSW at the landfill sites in Ho Chi Minh City.

4.5 Solution for treatment and management
of MSW in Mekong Delta in the future

The management of MSW in the Mekong Delta is becom-
ing more complicated due to the fast increase of MSW
quantity and also the climate change effects. Some typical
problems and limitations were identified together with the
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climate change impacts, the suggestions for integrated
MSW management in the future being listed in Table 2.

The integrated solid waste management (ISWM) refers to
a strategic initiative for the sustained management of solid

waste as a new approach in Mekong Delta for managing
the entire solid waste cycle, from collection, to recycling,
to eventual disposal based on the concept of all aspects of
waste management system (technical and non-technical).

Table 3. Problem identification and suggestion for MSW management in Mekong Delta

Tasks or Problems and limitation Climate change Suggestion
components effects (flooding)
National policy and | Weak and less effectiveness o To improve effective implementation
legal framework
Trash bin Improper, not enough in o To re-arrange the trash bin location
some places ¢ To upgrade the foundation
Infrastructure Low and incomplete infra- Easily getting e Need to be re-constructed
structures flooded e To make a higher foundation

Transfer and trans-
portation

Not good transfer station,
less effective and weak

Transfer and trans-
portation route can

o To design suitable transfer stations
for flooding area

ical treatment of high organ-
ic MSW

mate change ef-
fects

environmental protection be flooded e Transportation improvement
Intermediate treat- Poor and less technical and Can be considered | eIncrease amount of MSW treatment
ment financial support for biolog- | for adapting cli- by intermediate

e Upgrade and develop biological
treatment for MSW (e.g. composting)

e Introduce thermal treatment and in-
cineration

e Introduce biogas/composting process
for sludge of sewage and septic tanks

Final treatment
(landfill)

Not good environmental
protection (leachate, gas
emissions, etc.)

Can be flooded

eReduce the amount of MSW for dis-
posal

o Site selection needed

e Sanitary landfill design for flooded
areas

National encour-
agement or subsidy

Not enough

e Need a national financial and tech-
nical support

Public participation
and environmental
education

Not good public participa-
tors

Weak environmental educa-
tion, especially for children

e Need to be developed

¢ Enhancing environmental education
for children (books, newspaper, tele-
vision, etc)

Integrated solid

Weak, initially introduction

Can be considered

e Need to be applied soon

waste management

with an effect of
climate change

5. Conclusions

With the fast increasing of MSW and the climate change
impact on Mekong Delta in the coming years, the high
potential challenges and risks from improper solid waste
management have to be recognized. Related issues on
waste treatment and management need to be improved or
developed, including policy and strategy development,
waste management and treatment upgrading in considera-
tion to the ISWM as a new approach. This was recognized
in the National Strategy Plan for Integrated Management
of Solid Waste up to 2025, Vision Towards 2050” (Deci-
sion No. 2149/QD-TTg from the Prime Minister).
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