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1 Ha Noi 51 6 1 1 181 41 281
2 Hai Phong 4 0 0 0 3 5 12
3 Vinh Phuc 1 1 0 2 9 3 16
4 BacNinh 17 0 0 0 31 16 64
5 Hai Duong 0 1 0 0 19 31 51
6 Hung Yen 0 6 0 0 26 0 32
7 Ha Nam 0 3 0 0 16 23 42
8 Nam Dinh 7 5 0 6 45 26 89
9 Thai Binh 24 6 0 0 156 24 210
10 Ninh Binh 2 2 0 0 46 19 69

106 30 1 9 532 188 866
11 Ha Giang 0 2 0 0 1 1 4
12 Cao Bang 0 0 0 0 0 0 0
13 Lao Cai 0 0 0 0 0 0 0
14 Bac Can 0 0 0 0 0 0 0
15 Lang Son 0 0 0 0 0 0 0
16 Tuyen Quang 0 0 0 0 0 0 0
17 Yen Bai 0 0 0 0 0 0 0
18 Thai Nguyen 82 0 0 0 7 1 90
19 Phu Tho 7 0 1 0 13 2 23
20 Bac Giang 6 2 7 0 14 4 33
21 Quang Ninh 0 0 0 0 0 0 0

95 4 8 0 35 8 150
22 Lai Chau 0 0 0 0 0 0 0
23 Son La 0 0 0 0 0 0 0
24 Dien Bien 0 2 0 0 1 0 3
25 Hoa Binh 1 1 0 0 0 0 2

1 3 0 0 1 0 5
26 Thanh Hoa 18 14 4 0 69 22 127
27 Nghe An 0 4 0 0 63 44 111
28 Ha Tinh 0 0 0 0 1 0 1
29 Quang Binh 0 3 0 0 5 6 14
30 Quang Tri 1 0 0 0 4 1 6
31 Hue 0 2 0 0 62 31 95

19 23 4 0 204 104 354
32 Da Nang 4 0 0 0 2 1 7
33 Quang Nam 5 1 1 1 15 4 27
34 Quang Ngai 0 0 0 0 1 0 1
35 Quang Binh 4 0 0 4 8 0 16
36 Phu Yen 1 0 1 0 4 0 6
37 Khanh Hoa 0 0 1 0 1 1 3

14 1 3 5 31 6 60
38 Kon-Tum 0 0 0 0 0 0 0
39 Gia Lai 0 0 0 0 0 0 0
40 Dac Lac 0 0 0 0 0 0 0
41 Dac Nong 0 0 0 0 0 0 0
42 Lam Dong 0 1 0 0 0 2 3

0 1 0 0 0 2 3
43 TP. HCM 5 0 0 1 10 3 19
44 Ninh Thuan 0 1 0 0 3 0 4
45 Binh Phuoc 0 1 0 0 0 0 1
46 Tay Ninh 1 0 0 1 2 0 4
47 Binh Duong 0 0 0 0 14 3 17
48 Dong Nai 1 3 0 2 9 1 16
49 Binh Thuan 6 2 0 0 8 5 21
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63 Ca Mau 3 0 0 0 11 1 15
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"Project Formulation Survey" under the
Governmental Commission on the Projects for

ODAOverseas Economic Cooperation
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Summary Report

(Socialist Republic of Viet Nam)
(Project for improving living and natural environment of

craft villages by Jarikko)

March, 2014

Aquatech Co., Ltd, Value Frontier Co., Ltd,
Japan International Cooperation System, Hitachi Co., Ltd



The content of this report is a summary of the project formulation survey, which was commissioned
by the Ministry of Foreign Affairs of Japan in the FY 2013 and is carried out by Aquatech Co., Ltd,
Value Frontier Co., Ltd, Japan International Cooperation System, and Hitachi Co., Ltd. It does not
represent the official view of the Ministry of Foreign Affairs.



Photos

Producing noodles at a household in a craft village Dying silks at a household in a craft village

Wastewater drained in the process of producing noodles Wastewater drained in the process of dying silks

Wastewater drained from a craft village Wastewater after, during and before treated by Jarikko



I. Description of the current situation and development needs of the concerned development issues in
Viet Nam.
Of recent, the access to safe water in developing countries has been dramatically increasing.
However, the living and natural environment there has been deteriorating due to pollutions by
wastewater. Viet Nam which was investigated in the Survey is no exception. Living and industrial
wastewater is often directly drained into lakes and ponds without being treated. For instance, the ratio
of industrial wastewater meeting the environmental standards is only 4.26%. The condition is worse
especially in 4 cities (Hanoi, Ho Chi Minh, Hai Phong, and Da Nang) where over half of the national
population lives.
Under such circumstances, the Government of Viet Nam created in 2003 “Environmental Protection
Strategies” that addressed strategies up to 2010 and directions towards 2020. The strategies prioritize
treatment of wastewater in cities where both economy and population are rapidly growing and
promote development of infrastructures for wastewater treatment. The latest national development
plan, “Socio Economic Development Strategies (2011-2020)” pays due attention to infrastructure
development of craft villages in an environmental way and allocates 1% of the national annual budget
to environmental protections.
Meanwhile, issues of water pollution at over 10,000 craft villages
scattered around the country have been drawing increasing
attention. This is because despite the fact that craft villages play an
important role in the national economy by maintaining
employment of over 0.64 million people as well as productions of
over USD 1.38 billion, their living and natural environment are
deteriorating due to pollutions by wastewater. For example,
untreated living and industrial wastewater pollutes surface and
ground water and then causes such waterborne diseases as cholera and Typhus. Sometimes, it also
pollutes air and then causes respiratory diseases, eye diseases, and gynopathy. As a matter of fact, the
Ministry of Natural Resources and Environment (MONRE) reports that life expectancy of people
living in craft villages in the north of Viet Nam is 10 years shorter than the national average due to
such diseases. Consequently, the Prime Minister declared “Decision 557” in April 2013 that would
work by 2020 on improvement of the living and natural environment of craft villages under worse
conditions. However, the Government has been facing difficulties in developing infrastructures for
wastewater treatment in craft villages because conventional activated sludge process requires
advanced technologies and substantial amount of construction and maintenance costs. A report on the
Use of products and technologies related to purification and treatment of water to improve wastewater
and sewage treatment systems of "Needs Survey" under the Governmental Commission on the
Projects for ODA Overseas Economic Cooperation in FY2012, made by Mitsubishi Research Institute
in March 2013 also observe these difficulties and prioritize their solutions.

Polluted river in a craft village



II. Possible applicability of Jarikko and prospects for future business development
UNIDO Tokyo office has chosen Jarikko as one of the green innovative technologies in Japan and
given Aquatech Co., Ltd an opportunity to present Jarikko at a side event of Rio+ 20 in 2012. Through
the event, Aquatech Co., Ltd found out that Jarikko received drew strong attention from a lot of
people from the developing countries and started to thinking about promoting Jarikko in developing
countries. Currently, Aquatech Co., Ltd considers promotions of Jarikko in developing countries both
through ODA and B to B operations. The details are as follows.

1. Promotions through ODA
During the Survey, Aquatech Co. Ltd has installed a Jarikko facility with the capacity of 7 m3 per
day at a part of the sewerage plant in Bac Ninh Province. Since some people related to sewerage
systems have already visited the facility from several parts of Viet Nam, it is expected that the facility
has been playing a role of promoting Jarikko.
During the pilot project next year, Aquatech Co., Ltd will install a bigger Jarikko facility with the
capacity of 200 m3 per day at a part of Thon Mo, Khac Niem Village, Bach Ninh Province where
BOD of wastewater drained in the process of producing noodles is approximately 1,500 mg/L. After
its installation, Aquatech Co. Ltd is planning to promote Jarikko to other craft villages, especially food
processing villages, in Viet Nam.
Then, Aquatech Co., Ltd is planning to install Jarikko facilities with the capacity of thousands of m3
per day by using such ODA schemes as grant aids for community empowerment. This will enable
Aquatech Co., Ltd to further promote Jarikko in Viet Nam and take a chance to promote even in the
neighboring countries.

2. Promotions through B to B operations
Aquatech Co., Ltd divides its promotions through B to B operations into domestic and international
operations. For domestic operations, Auqatech Co., Ltd produces Jarikko on an order basis so that it
does not have to carry stocks. As Auqatech Co., Ltd has been doing so, it will be fine in the future as
well. Aquatech Co., Ltd is planning to carry out promotion activities of Jarikko to local governments
so that it can serve approximately 15 million people who are still not served by modern sewerage
systems. Meanwhile, Aquatech Co., Ltd is also planning to strengthen promotion activities of Jarikko
to private sectors together with 17 agents as it has been doing so. For international operations
especially for developing countries, Aquatech Co., Ltd believes that it is essential to produce Jarikko
on site since price has to be cheap. Therefore, Aquatech Co., Ltd is planning to produce Jarikko on
site together with local co-operators regardless they are local or Japanese. Aquatech Co., Ltd is
planning to carry out promotion activities of Jarikko to local food processing factories and dying
factories except for leather and develop sales strategy together with local co-operators.



III. Verification of adaptability of Jarikko to Viet Nam (Demonstration and pilot survey)
During the survey, Aquatech Co., Ltd installed a Jarikko facility with the capacity of 7 m3 per day at
a part of the sewerage plant in Bac Ninh Province. Specifications are as follows:

Table 1 Specifications of the Jarikko facility

Specifications
Size Width: 0.5m, Height: 1.0m, Length: 15m
Total flow hours Setting 5m in 8h, 7.5m in 12h, 10m in 16h, 12.5m in 20h, and 15m

in 24h, total flow hours are considered.
Volume of inflow 0.5m×1.0m ×15m 7.5m3; thus7.5m3 ÷ 24h 5.2 L/m
Volume of air 1.5 m3/m2/h for 0 5m ; 1.0 m3/m2/h for 5 10m;

0.5m3/m2/h for 10 15m

Tank filled with Jarikko Govt. officials and experts visiting the Jarikko facility

The Jarikko facility started its test operation during the second mission to Viet Nam in November
2013 and its official operation in December 2013. Therefore, the collections and analyses of water
also started in the middle of December 2013. The result shows us that the Jarikko facility has properly
treated wastewater. The details are as follows.

Table2 The result of analyses of water treated by the Jarikko facility
Date of record December 16, 2013 (Period of analyses December 8, 2013 to December 16, 2013

inflow 0m 5m 10m outflow

pH 7.38 7.46 7.65 7.84 7.83

DO 1.05 8.57 9.51 9.56 9.17

Temp ( ) 13.5 13.3 12.8 12.7 12.8

BOD 32 23 22 14 11
COD 60.8 36 - - 33

SS 45 42 - - 14
(From left) Outflow (15m)
Processing (2.5m)
Inflow (raw water)



IV. Expected development impact and effect on business development of Aquatech Co. Ltd in Viet
Nam through proposed ODA projects
The Government of Viet Nam has been facing difficulties in developing infrastructures for
wastewater treatment in craft villages because conventional activated sludge process requires
advanced technologies and substantial amount of construction and maintenance costs. Meanwhile, it is
believed that the Government can develop infrastructures for wastewater treatment in craft villages
because they require simple and inexpensive technologies. Jarikko facilities installed at craft villages
can treat wastewater in a way that meets Vietnamese environmental standards. Living and industrial
wastewater from craft villages pollutes surface and ground water and then causes such waterborne
diseases as cholera and Typhus. Sometimes, it also pollutes air and then causes respiratory diseases,
eye diseases, and gynopathy. As a matter of fact, MONRE reports that life expectancy of people living
in craft villages in the north of Viet Nam is 10 years shorter than the national average due to such
diseases. Jarikko facilities installed at craft villages can improve health conditions of villagers and
protections of water resources and eventually improve the living and natural environment of craft
villages.

V. Proposals for formulating ODA projects
Aquatech Co., Ltd proposes the following ODA projects.

The 1st Phase: Pilot sewerage project at a craft village in Bac Ninh Province by Jarikko
Aquatech Co., Ltd firstly proposes that it should implement a pilot sewerage project at Thon Mo,
Khac Niem Villages, Bac Ninh Province that would prove effectiveness of Jarikko facilities by taking
advantage of the pilot survey for disseminating small and medium enterprises technologies under
JICA schemes.

The 2nd Phase: Sewerage project at craft villages in Bac Ninh Province by Jarikko
Based on the result of the 1st phase, Aquatech Co., Ltd secondly proposes that it should implement a
sewerage project to install Jarikko facilities at some of the 64 craft villages in Bac Ninh Province by
taking advantage of grant aids for community empowerment.

The 3rd Phase: Water environment improvement project in the north of Viet Nam by Jarikko
Based on the result of the 2nd phase, Aquatech Co., Ltd thirdly proposes that it should implement a
water environment improvement project in the north of Viet Nam by taking advantage of ODA loans.
Since loan projects can be several times bigger in their scale than grant aid projects for community
empowerment, it is possible to target the north of Viet Nam (i.e., Red River Delta and Northeast)
where approximately 70% of all craft villages in the country are located. Besides, Jarikko facilities
can treat wastewater from craft villages, as well as purify water in rivers and lakes. Therefore, the loan
project will be a comprehensive one that also includes rivers and lakes in the north of Viet Nam.



Table 3 Proposed ODA projects

Title ODA Scheme Target Period

The 1st phase
Pilot sewerage
project at a craft
village in Bac Ninh
Province by Jarikko

Pilot survey for
disseminating small
and medium
enterprises
technologies

Part of Thon Mo,
Khac Niem Village,
Bac Ninh Province

FY 2014

FY 2015

The 2nd phase
Sewerage project at
craft villages in Bac
Ninh Province by
Jarikko

Preliminary survey
(Detailed Design of
Grant aid project for
community
empowerment)

Several craft villages
including Thon Mo,
Khac Niem Village,
Bac Ninh Province

FY 2015

Grant aid project for
community
empowerment

FY 2016

FY 2017

The 3rd phase
Water environment
improvement project
in the north of Viet
Nam by Jarikko

Loan project

Several craft villages as
well as rivers and lakes
in Bac Ninh and Red
River Delta and
Northeast regions.

FY 2017
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