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MANAGEMENT OF WASTE WATER TO VERMICELLI PRODUCTION
IN DONG THO VILLAGE, THAI BINH, VIETNAM
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ABSTRACT

Dong Tho is a commune of Thai Binh City in Thai Binh province, Vietnam. The major occupation
is the production of vermicelli which is made from edible canna. The pollution characteristic of
Dong Tho commune is the waste water originated from production process. Water pollution is
indicated by the indicators such as TSS, COD, BODs are many times higher than the (QCVN 40:
2011/ BTNMT). Specifically, TSS is 5.8 times higher, COD is 1.70 times higher and BODs is 3.28
times higher than the permitted standards. Acidic pH in waste water only reached 5.3. Interview
of local people also important base to assess poluttion level. Methods are used such as methods of
collecting and synthesizing data, investigation and fieldwork, analytical methods in the laboratory,
statistical methods, data processing, mapping method. With the current pollution situation in Dong
Tho vermicelli village, the research proposes some management solutions and techniques of
biological waste water treatment. The biological treatment is suitable for local conditions and
feasibility, helps to manage, prevent, and reduce environmental pollution of the waste water
originated from production process, improve the environment of the village.
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QUAN LY NUOC THAI SAN XUAT MIEN TAI LANG NGHE PONG THO,
THAI BINH, VIET NAM

Pham Thi T6 Oanh

Lién minh Hop tdc xd Viét Nam

TOM TAT

Pong Tho 1a mot xa thudc thanh phd Thai Binh, tinh Thai Binh. Vi nghé phu cha yéu 1a san xuét
mién dong. Dic trung 6 nhiém ciia Pong Tho 14 nudc thai san xuat. Cac chi tiéu 6 nhiém nhu TSS,
COD, BODs déu cao hon tiéu chuan QCVN 40: 2011/ BTNMT. Dic biét, TSS cao hon 5,8 lan,
COD cao hon 1,7 lan va BOD cao hon 3,28 1an tiéu chuan cho phép. pH chi dat 5,3. Ngoai ra, Kkét
qua nghién ctru danh gia muc d6 6 nhlem dwa trén ca phong van nguoi dan. Cac phuong phap su
dung trong nghién ctru la thu thu thap, tong hop sb lidu; diéu tra, khao sat thuc dia; phéan tich trong
phong thi nghiém; thong ké, xtr 1y s liéu; ban do.Vai thyc trang 6 nhim hién nay tai lang nghe
san xuat mién Pong Tho, dong thoi nhén thirc cua nguoi dan dia phuong cling nhu chinh quyén
dia phuwong, nghién ctru ndy nham dua ra mot sé giai phap trong quan 1y va céng nghé xir 1y nude
thai bang bién phap sinh hoc. Xir 1y sinh hoc 1a bién phap phii hop dic diém 6 nhiém tai khu vuc
nghién ciru, c6 tinh kha thi cao nhiam hd trg trong quan 1y, phong ngira va giam 6 nhiém moi
truong ciia nue thai phat sinh trong qua trinh san xuét, cai thién méi trudong lang nghé.

Tir khéa: O nhiém, lang mac, xa thai, nwoc thai.
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1. Introduction

Water plays a very important role in the
existence and development of humans and all
living things on earth. In the production
process as well as daily life, along with the
increase in the human population, people
have used and discharged a large amount of
waste water into the environment. Waste
water in general has many types depending on
the sources generated, but one type of sewage
which is now seriously polluted and of great
concern is production waste water. The man-
made waste water generated during
production is only partly treated and most of
it has not been treated thoroughly and
discharged directly to the surrounding
environment, causing water pollution [1].

Besides, the community's role in production
waste water management is enormous.
Communities participating in environmental
protection will make all subjects in society
see their role and responsibility in preserving
and protecting the environment. Thereby,
creating habits, building a life in an
environmentally friendly way, contributing to
sustainable social development, is the
concretiation of guidelines, policies and state
laws on the management and treatment of
production waste water into people's lives.

Dong Tho is a commune of Thai Binh city,
Thai Binh province. With the secondary
occupation of vermicelli production, besides
the economic benefits, the expansion of
vermicelli production villages in Dong Tho
commune also increases the amount of waste
generated. Polluted characteristic of Dong
Tho is production waste water. The
communal government has received feedback
and concern from the surrounding communes
and local people were annoyed... Moreover,
Dong Tho commune is on a journey to build a
new countryside, so the issue of green - clean
- beautiful environment, safe production and
business are being paid great attention [2].

It is necessary to have solution to treatment of

waste water in Dong Tho traditional village,
Thai Binh city.

2. Research method

This research collected data on natural and
socio-economic conditions of Dong Tho
commune, available data on water quality of
surrounding areas of Dong Tho commune.
Consulting the authorities and the community
about information on the current state of the
environment, management structure and
environmental management organization in
Dong Tho commune. Moreover, taking water
samples at the study area, preserving samples
as prescribed; analysis of locally collected
wastewater  samples.  Using  complete
documents to map the locations of the study
area to. Using Mapinfo software tools to
assess the environmental status.

3. Results and discussion

Dong Tho is a river suburban commune,
located in the north of Thai Binh city,
formerly the south of Dong Hung district.
Dong Hung district is located in the center of
Thai Binh province. The total natural area of
the district is about 198.4 km?.

Dong Tho commune borders Dong Duong
commune - Dong Hung commune in the
north, Dong My commune in the east, Tra Ly
river in the west and Dong Hoa commune in
the south.

Dong Tho commune, Thai Binh city, Thai
Binh province has a vermicelli production
occupation for a long time so it cannot avoid
water pollution. Dong Tho has six production
hamlets such as Doan Ket, Hong Phong,
Thong Nhat, Quang Trung, Tran Phu, Lam
Son. Study areas are shown in Figure 1.

106'30°15° 106°3030" 106°30'45"
N

A DONG DUONG
0 150m___300
—————

Lam Son

“". Quang Trung*

TAN PrioNg

| Doanket - DONG MO |3

Thong Nhat

/| Hong Phong

DONG HOA

106°3015° 106°3030"

Figure 1. Location of the study area
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Because in the process of producing
arrowroot vermicelli, the largest amount of
waste water is discharged to the environment
from the starch making stages with very high
organic content, so the problem of water
pollution in vermicelli production villages is
quite serious. In production households, due
to their spontaneous development and limited
investment conditions, it is almost nonexistent
to invest in waste water treatment systems
before being discharged into the environment.
Compact waste water is discharged directly
into the environment, causing heavy organic
pollution in lakes and canals in the production
area. The canals have not been dredged for a
long time, stagnant of pollutants, the
decomposition of organic matters takes place
strongly, causing very uncomfortable smell.
In addition, the amount of daily waste water
is often discharged directly into the sewage

canals, so the pollution is increasing.
Groundwater shows signs of pollution, many
criteria exceed the permissible standards.

Waste water is collected at various locations
(NT). The specific analysis results as follows.

According to the survey data in table 1 and
table 2, on average, each day in the peak
months, each household uses up to 30 m® of
water for production, with the amount of
waste water accounting for 70% of the usage.
The indicators such as TSS, COD, BODs are
many times higher than the (QCVN 40: 2011/
BTNMT). Specifically, TSS is 5.8 times
higher, COD is 1.70 times higher and BODs
is 3.28 times higher than the permitted
standards. Acidic pH in waste water only
reached 5.32, proving that the waste water is
sour fermented.

Table 1. Analysis results of waste water samples for vermicelli production at producing facilities

No. Parameter Unit  Results Vietnam standard 40 : 2011/BTNMT
1 pH - 5.32 55-9
2 COD mgO,/I| 255 150
3 BOD;(20°C) mgO,/I| 164 50
4 Amoni (NH," (according to nitrogen)  mg/I 7.15 10
5  Total nitrogen mg/l 16.7 40
6  Total Phosphorus mg/l 2.45 6
7  Floating solids (TSS) mg/l 580 100
(Source: Center of Science and Environment, ViethamCooperative Alliance, 2018)
Table 2. Results of some waste water samples in Dong Tho commune canals
Vietnam standard 40 :
No. Criteria Unit NT1 NT2 NT3 NT4 NT5 NT6 2011/BTNMT
A B
1  Temperature °C 250 254 256 249 246 25 40 40
2 pH - 6.16 6.71 664 641 6.29 6.85 6-9 55-9
3 TSS mg/l 320 151 145 205 259 29 50 100
4 COD mgO,/l 318 232 219 272 226 71 75 150
5 BODs (20°C) mgO,/l 165 115 145 130 140 40 30 50
6  Clorua (CI") mg/l 145 137 139 141 137 112 500 1000
7 g”&‘)’”' (according (o 267 189 192 197 164 108 5 10
8  Total nitrogen mg/l. 314 276 261 282 246 16.1 20 40
9  Total Phosphorus mg/l 423 359 316 372 297 2.09 4 6

(Source: Center of Science and Environment, VietnamCooperative Alliance, 2018)
The air source in the vermicelli villages is also polluted by the sour smell from soaked arrowroot

powder. To save costs, many production households take advantage of the final soaked water to
soak the new powder. Due to long time without production immediately, the organic matter
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decomposes in water causing a sour smell,
reducing the quality of air environment and
causing unsure cleanliness, reducing product
quality. Thong Nhat hamlet has 90
households and Doan Ket hamlet has 81
households producing vermicelli with large
scale. The hamets of Tran Phu, Tan Phong,
Lam Son and Hong Phong have smaller and
medium-scale production with the number of
households from 27-50 households per
hamlet.
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Figure 2. Current situation of production waste
water pollution in Dong Tho commune
NT1: latitude 20° 29' 23,193", longitude 106°
20' 4,512"; NM2: latitude 20° 29' 33,58",
longitude 106° 20' 15,88"; NT3: latitude 20°
29' 28,07", longitude 106° 20' 16,81", NT4:
latitude 20° 29' 29,729", longitude 106° 20'
35,233", NTb5: latitude 20° 29' 34,661",
longitude 106° 20' 25,737", NT6: latitude 20°

29'48,828", longitude 106° 20' 30,736".

Six represenrative sites were select to assess
the quality of waste water origined from
production, belong to six hamlets of Dong
Tho. Current situation of production waste
water pollution in six represenrative sites
Dong Tho commune are shown in Figure 2.

Six represenrative sites were select to assess
the quality of waste water origined from
production.

There are 321 households producing in the
commune, so the amount of waste water
discharged in the whole production area can

be calculated as follows:
W, =321x30x70% =6741 (m*/day). The
interview results of some officials in Dong
Tho trade village are as follows:

Communities are fully aware of the current
pollution problem of the trade village mainly
due to the waste water from vermicelli
production. All 6 villages have high
percentage (%) of agreement that the cause of
water pollution is mainly due to the
production of vermicelli (Thong Nhat hamlet:
70%, Doan Ket hamlet: 74%, Tran Phu
hamlet: 44%, Quang Trung hamlet: 50%,
Lam Son hamlet: 58%). Regarding the
harmful effects of pollution, most people
realize that the environment is polluted, but
about its harm, it seems that the community
do not consider it very dangerous, so they
have a thought of accepting the fact that
“producing and together  with
pollution”.

On the non-production households, there are
two opinions: some are pressing on the
discharging issue and some are sympathizing
with the producers.

On the part of the producers, they do not want
to talk about the pollution aspect or think that
it is the general situation of the whole village,
there is no other way. They think it is
sufficient for households to have their own
waste water treatment system (in fact,
sedimentation tanks) as the instructions from
commune for years.

On the part of some local officials, they are
quite concerned, but said that without
production, there would be no income and no
capital to invest in  environmental
improvement solutions. At the same time,
they said that there have been many research
and survey delegations, but until now there is
no feasible solution or the cost is too high,
they could not implement and they are still
passive in resolving the problem, just
passively wait for higher level’s solution.

living
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Local authorities are often asked to stop
production by neighboring villages and
communes.

The proposed solution of the study of Dong
Tho trade village waste water characteristics
is the treatment technology with biological
measure. The first advantage of the solution is
that the initial investment cost for the system
is not too large, consistent with economic
conditions of the production households in
Dong Tho commune, which can be developed
and replicated in accordance with reality.The
treatment system does not require large space
to operate because the sedimentation tank,
limestone neutral tank, anaerobic treatment
tank are built underground; the operation of
the system is simple with the common
material source. The technical requirements to
operate the system are not high, easy for
people to apply and it can run in automatic
mode [3-5]. System of vermicelli waste water
treatment by biotechnology consist of filter
tank 1, filter tank 2, sedimentation tank,
limstone,air ~ blower, anaerobic tanks,
pumping chamber,.. It is shown in Figure 3.
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Figure 3. Biotechnology diagram of vermicelli
waste water treatment

4. Conclusions

Current situation of pollution of production
waste water in Dong Tho commune may vary
at each village and at different time but the
most polluted time is in August and near the
Tet holiday because this period are peak

production time to serve the needs from the
market. The pollution of water environment is
expressed through the criteria of BOD, COD,
TSS, Total N, Total P, pH ... In the analyzed
water samples, the content of TSS, COD and
BOD is many times higher than the permitted
norms. The air and groundwater in the
commune also show signs of spreading
pollution due to the spread of impurities from
the waste water and surface water. In the face
of the ongoing pollution situation in the
vermicelli village of Dong Tho commune and
the awareness of the people and local
authorities, the study proposes a number of
management solutions as well as waste water
treatment techniques to manage, prevent and
minimize pollution of production waste water
in Dong Tho commune in order to protect and
improve the trade village environment:
management solutions, technical solutions,
and solutions to promote the role of
community in management of production
waste water. Especially, community-based
management solutions, promoting the role of
community and biological measures in waste
water treatment are essential.
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