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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The
contents of this report are based on the information at the time of preparing the report
which may differ from current information due to the changes in the situation, changes
in laws, etc. In addition, the information and comments posted include subjective
judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages
incurred by use of such information provided in this report.
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ANTH Y, ZBHERIC 3,281 J7 A (35%)., SEAFHEST 6,086 7 A(65%) Th B, X hF AidA K
I T NBOHEEICAIE L, miE, 33T km* THD, X hFAE, ME—DAEER T
B D IPERIC X DR DA FEFRE & 2o TN D,

A T A OB

N T LAOBUREHICIE N T, eI REESELR - X e THY . BEEE
i - EHE - ERER O 4 ANxih L LeBEHERERG & 7o TV 5, BUEDRETLRIE
Jxy e T— e Fark, EBFEHETF Y A - 7T 0K BHIZS D s AT
Ty K, HEERIIS T T4 XA HUVKRTHD, BEREDS T - T — - F g
Y ICDIAMT 2016 4RI —HT L 722,

N N RN YIS ks

AAZFHFHTOWTIE, 1995 FE D K[E & DEAZEF L & Y ASEAN AN 2§12 ik - IR
e L OBMRERIL LT D, 1998 4 11 A2 APEC ~EZXENI L, 2006 4E(2i% APEC ##%
FaBl-, 2008~2009 1%, EEZPREHFESIFFTIHEE. 2010 421L ASEAN O
FEZH®, 2013 4 11 A ICITEE AR FRIEE (R4 2014~2016 42) (TE#E <41,
XEABR L, HUIE - EBS S A~ OFA BHEE S FEHE L TV D,

Hiho 2 ERBEFRICOWTIE 1978 FFR DR M F LAHEIZ L D H VAR P TIREITFEN, 1979
AR RE LURE O )RR 35 i 0 D FEhi & AR TE 7223, 19914 10 HO B VAR T RIEAE B E%
(. 1992 £ 11 T 455 {gH & [RE & 9~ 2 R &2 kG- L7z, ok, ABBIRITNEGI R
JELTHY, 2006 410 A, X EMHOAARAXGMOBRIZ, WEIL TR S— ~hh—
v 7] OERFUTANT T 2 EEBEROEIEZ R L T\ 5, 2009 4F 4 O~ A U ELROR
HiiH O, BBHENEISH 2R L2 ILA L, 7OTICBIT 2 EMEERODIZE
W LA D MG N — =y TR L= 2 & ANAMCIR LZ, 2013 4F 1 A i2ix
BRI BT R OIS & L TR M AZGM L, XU EMEDORT, HikroaRE
I LRI B 5EBIfRIC H D EE /28— FF— & LT, BB O TR <— k

IN NS ARRENRE TN N ARSRHER] KON M ARG )R WEB
https://www.gso.gov.vn/default_en.aspx?tabid=515&idmid=5&ItemID=18941 (2019/11 ##&2

2 A8 T aatgr =2 L (Socialist Republic of Viet Nam)  SLfE7— # |
http://www.mofa.go.jp/mofaj/area/vietnam/data.html#section2(2019/11 F&:E.
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Ty EofEREIETWS I EAMRE L, T, 201741 A, 11 HiT, ZfEHk
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# Name River Basin Distinct

1. Yén Diing Ciu Yén Diing, Bic Giang

2. Cau Thi Cau Céau Phuong Thi Cau, Bic Ninh

3. Van Phuc Ciu Van An, Yén Phong Bic Ninh

4, Hoa Long Cau Hoa Long, Yén Phong, Bic Ninh

5. Cau Pao X4 -nt- Phong Khé Béc Ninh

6. Huong Lam Chu Viét Yén, Bic Giang

7. Vin Mén -nt- Yén Phong, Bic Ninh

8. Cau Song That Ngii Huyén Khé Yén Phong, Bic Ninh

9. Ciu Loc Ha Ngii Huyén Khé | xa Mai Lam, Pong Anh, Ha Noi

10. Phuc Loc Phuong Ciu Tam Giang, Yén Phong, Bic Ninh

11. Céu Vat Céu Hiép Hoa, Bic Giang

12.  |Chu Gia Tan CaLd Séc Son, Ha néi

13 |ciupa Phic cong x4 Thuan Thanh Ijhé Yén, Thai
Nguyén

14, Céu Bén Dam Cong Phé Yén, Thai Nguyén

15. Mo Che Cong Thi xa Song Cong, Thai Nguyén

16.  |Nam Ho Nii Coc Cong X& Phdc Triu tp Thai Nguyén

17.  |HO Nai Coe Cong Tan Thai Dai tir Thai Nguyén

18. Cau May Ciu Uc Son, Phu Binh, Thai Nguyén

19. Céu Tra Vuon Céu Cam Gia, TP Thai Nguyén

20. Céu Loang Sudi Loang Phuong Gia Sang Thai Nguyén

21.  |Kim Son Nghinh Tuong | Than Xa, V4 Nhai, Thai Nguyén

22. Hoa Binh Ciu DPong Hy Thai Nguyén

23. Son Cam Cau X4 Son Cam, Phu Luong

24, Pht Cuong Codng Phu Cuong, Pai Tt Thai Nguyén

- Clu Huy Nege, cong thi trin Hung SOm: Dai T, Thai
Nguyén

26.  |CauPha Céau Phudng Dirc Xuan, thi xa Bic Can

27.  |Thac Riéng Céu thi xa Bic Kan

28. Yén Ninh Chg Chu binh Ho4, Thai Nguyén




# Name River Basin Distinct
29. Cho Mdi Chu Thi trdn Cho M&i, Bic Kan
30. Vin Lang Céu Xa Van Lang, Vo Nhai
31 Giang Tién, bu Giang Tién, Phil Luong
R Sudi Phuong R .. R
32. Tén Long . Tan Long tp Thai Nguyén
Hoang
. . N Phuong Quan Triéu, tp Théi
33. Hoang Van Thy Cau .
Nguyén
34. Cau Gia Bay Cau Trung Vuong, tp Thai Nguyén
35. Na Ban Séng Cau Bic Kan
36. Duong Phong Séng Cau Béc Kan
37. Chua Hang Séng Linh Nham Thai Nguyén
38. Tan Phi Séng Cau Thai Nguyén
39. Théng Ha Séng Cau Bic Ninh
40. Hién Lwong Séng Cau Bac Ninh
41. Pha Lai Song Thuong Hai Duong
42, Céu CaLd Séng Ca Lo Soc Son, Ha Noi
Nudc song Cau tai xd| cau treo Khau ,
43. ) N ] Bac Kan
Pong Vién Chu
o cau Duong Bic Kan
44, Nudc song Cau
Quang
45, Nuéc song Cau cau Bic Kan II Béc Kan
. tram KTTV Thac Bic Kan
46. Nudée song Cau N
Giéng
R . sau vi tri xa nudc Bic Kan
Nudc song Cau tai xa .
47. . thai cia nha may
Nong Ha o .
giay bé B&H
Nude séng Cau tai xa .
48. . Bac Kan
Thanh Binh
Nudc song Ciu (tai clu .
49. Bac Kan
Yén Dinh)
Nude song Cau tai Dén .
50. , Bac Kan
Tham
Nude séng Cau tai Co Pén Ba Chuia .o
51. ~ Béc Ninh
Mé Kho
. Séng Ngi Huyén ,
52. Cong Van An & guﬁ v Béc Ninh
Khé
Séng Cau tai Bén Ky X& Tam Giang — .
53. ] . Bac Ninh
Thuong Kiét Yén Phong
54, Nga My — Ha Chau Thai Nguyén
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|52 51 HUST (2 X BEEZEPEK 2 x5 & U 7= Pelsa R i 508
(Sample A : fFEE(EZ3EHEK, SampleB : #kA1 TAEZEHEK)

%5 1 [11(2019/6/20)

Data(2019/6/20)
WATER
WATER
# | Parameter | unit | Standard method IT
Sample A Sample B IT
Sample
Sample B
A
1. | Crom (VI) | mg/L | TCVN 6658:2000 0.208 0.070 <0.007 <0.050
2. Ni mg/L | EPA Method 200.8 13.33 12.100 0.417 <0.30
%5 2 [11(2019/6/27)
Data(2019/6/27)
WATER
WATER
# | Parameter | unit | Standard method IT
Sample A Sample B IT
Sample
Sample B
A
1. | Crom(VI) | mg/L | TCVN 6658:2000 <0.02 <0.05 <0.02 <0.05
2. Ni mg/L | EPA Method 200.8 11.05 10.2 3.60 31

% JICA FiA IR

72



55 3 [A](2019/7/4)

Data(2019/7/4)
WATER
WATER
# | Parameter | unit | Standard method IT
Sample A Sample B IT
Sample
Sample B
A
1. | Crom (VI) | mg/L | TCVN 6658:2000 <0.02 <0.05 <0.02 <0.05
2. Ni mg/L | EPA Method 200.8 0.394 <0.3 0.513 0.4
% 4 [9](2019/7/11)
Data(2019/7/11)
WATER
WATER
# | Parameter | unit | Standard method IT
Sample A Sample B IT
Sample
Sample B
A
1. | Crom (VI) | mg/L | TCVN 6658:2000 <0,02 <0,05 <0,02 <0,05
2. Ni mg/L | EPA Method 200.8 0,355 0,6 0,145 <0,3
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BACKGROUND

Growing urbanization and industrialization of Vietnam in recent years has resulted in an
increased amount of wastewater being discharged by the manufacturing, mining, and
aquaculture industries, households, and other organizations. Despite this, inadequate
development of suitable treatment facilities, underdeveloped water management
administration, and the lack of facilities and technologies able to properly treat effluent
have given rise to serious water quality issues that have either seen no improvement or
continued to worsen.

Based on the 2014 amended Law on Environmental Protection, the Ministry of Natural
Resources and Environment of Vietnam (hereinafter referred to as “MoNRE”) as the
department responsible for water environment administration, has focused on river basins
as areas in need of improved environmental management, and is currently formulating an
environmental management plan for three major basins (the northern economic zone (Cau
River Basin), the Nhue-Day River Basin, and the Dong Nai River Basin). Water pollution
in these basins has reached alarming levels, far exceeding pollution standards set by the
government. Wastewater from industrial parks, recycling processing zones, and residential
areas located in river basin areas has been found to contain 15 tons of TSS, 19.6 tons of
BOD, and 76.9 tons of COD.

MoNRE has been working on revising and enforcing new legal systems, as well as
strengthening environmental monitoring systems. One example of the ministry’s initiatives
is Decree 155, which went into effect from February 2017. Under the law, heavy fines are
imposed on companies which either discharge pollutants exceeding levels prescribed under
the decree, or which are not properly managing and operating water treatment facilities, or
reporting to administration. Under these circumstances, finding ways to improve water
quality will need to begin with improving “monitoring”. By improving monitoring, it will
be then become possible to understand the “where”, “how much”, and “how” of water
pollution levels. However, insufficient budgets and shortages in human resources have
resulted in a gap between the government’s monitoring targets and the reality. For example,
targets were set to monitor 300 sites in the Cau River Basin (one of this project’s target
regions) by 2012, and 336 sites from 2013 onwards. However, these numbers have been
reduced and as of 2015, only 63% of the targets have been reached. Additionally, the
frequency of monitoring has also fallen far below originally planned figures.

To resolve the development issues described above, OPTEX CO., LTD. carried out the
“Feasibility Survey for Introducing Simple Monitoring Kits and Data Management Service
to Strengthen Capacity of Water Environmental Management in Vietnam” and utilized its
proposed product, “WATER it”. Through this, OPTEX CO., LTD. was able to determine
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the ability of its product to significantly improve the frequency of monitoring and the
number of sites monitored without needing to request any further budget from the
counterpart government. For the Survey, the objective will be to install “WATER it” at the
Cau River Basin to verify its usefulness and superiority, as well as to expand its use to
other areas.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S

TECHNOLOGIES

Purpose

To promote proper water environmental monitoring and wastewater treatment in Vietnam,

the Survey will aim to verify the usefulness and superiority of “WATER it”, and after

compiling methods for increasing the frequency of monitoring and number of sites,
forming the new monitoring method for Viethamese administrative agencies, will and to
summarize methods and issues involved for disseminating the use of “WATER it”

Expected outputs:

v' Output #1: Verify usefulness and advantages superiority of “WATER it” over current
analysis methods used at the target regions in Vietnam. [Verification of effectiveness
of implementation #1 (Verification of technical and cost superiority)]

v' Output #2: Compile methods for increasing the frequency of water environment
monitoring and number of sites and form the new monitoring method for Vietnam’s
administrative agencies. [Verification of effectiveness of implementation #2
(Verification of technical and cost superiority)]

v' Output #3: Build knowledge on “WATER it” and its technology among VEA,
Northern CEM MoNRE, and Northern CEM DoNRE. [Strengthening of
organizational structure of C/P #1]

v' Output #4: To be considered by VEA, Northern CEM MoNRE, and Northern CEM
DoNRE on a system utilizing “WATER it” (budget and human resources).
[Strengthening of organizational structure of C/P #2]

v" Output #5: Along with raising awareness of “WATER it” in target regions in Vietnam,
a business development plan will be formulated for disseminating the use of “WATER
it”. [Formulation of dissemination plan]

Activities

Activities related to Output 1

1-1 A calibration test will be carried out in order to obtain relevant calibration certificate
for the verification test.

1-2 Cooperate with VEA to conduct a comparative test in the agency/laboratory which is
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1-3

recommended by Northern CEM, using measurement results from a site where
“WATER it” is utilized, and results from water samples collected at the same site but
measured using existing official methods.

Based on results from 1-2, and upon consultation with Northern CEM, items to be
analyzed and measured, the frequency of measurements, the number of sites to be
analyzed, and other specific areas will be considered.

1-4 To bolster tests by Northern CEM, the accuracy of “WATER it” in measuring water

1-5

quality in samples with wider concentration ranges will be tested.
Measurement methods will be formed and tested for basic water quality items,
including COD Cr using big data gathered from “WATER it” and other simple
measurements, and target research items in the feasibility survey.

1-6 Verify the applicability for quick measurement of heavy metals.

1-7

Based on findings from 1-2, 1-4, 1-5, and 1-6, measures and product improvements
will be explored if any new matters arise which need to be addressed.

Activities related to Output 2

2-1

2-2

Through the JICA Survey Team and Northern CEM MoNRE, a verification test on
“WATER it”-based monitoring will be carried out at the DoNRE verification site.

In order to carry out the water quality on-site, any necessary cooperation and support
will be provided to part-time employees, the required number of sensors and reagents
supplied, and an implementation system formed for water quality measurements.

2-3 Cooperate with VEA to conduct a comparative test in the agency/laboratory which is

2-4

recommended by Northern CEM will be carried out between “WATER it”-based
measurement and official measuring methods for industrial wastewater, etc.,
discharged from the sites will be selected by Northern CEM/VEA.

Based on results from 2-3, usefulness of “WATER it” in industrial wastewater
monitoring will be examined.

2-5 The JICA Survey Team will summarize the results from the verification test which is

2-6

conducted through the JICA Survey Team and Northern CEM, MoNRE and hold
discussions on improving water environmental monitoring processes if needed.
Preliminary calculations, etc., will be carried out (particularly in terms of the highly
accurate monitoring that has been achieved with a small budget and small number of
personnel) on the differences between monitoring based on conventional methods, and
the new monitoring method utilizing “WATER it”.

Activities related to Output 3

3-1 In order to address issues involved with developing a water environmental monitoring

system, water environmental monitoring methods used by Shiga Prefecture will be
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introduced, and training and consultations also provided.

3-2 Cooperate with Northern CEM MoNRE for utilizing local part-time employees.

3-3 Before local part-time employees begin project work, training and manuals will be
provided to C/P managers to ensure smooth on-site management of equipment and
personnel carrying out water quality measurements.

3-4 C/P will be invited to Japan for the technical seminars and sessions with Shiga
Prefecture and the International Lake Environment Committee Foundation (ILEC)
serving as hosts.

3-5 Before conducting the 12 months monitoring verification test at the Cau River Basin
(2-3 and 2-4), guidance will be provided to part-time personnel on how to use
“WATER it”, etc., in cooperation with Northern CEM managers.

3-6 After the 12 months monitoring verification test at the Cau River Basin (2-3 and 2-4)
has begun, numerous checks will be carried out over the test period to confirm the
working situation of part-time personnel, any issues that have arisen, and whether
“WATER it” is being used properly. Follow-up training will also be provided.

Activities related to Output 4

4-1 A proposal for the new monitoring method (including a data management system) will
be presented to both VEA and Northern CEM, and discussions held on the training and
management systems of C/P managers. Also, following interim results from the trial
test in 1-2, discussions will be held on the building of a sustainable implementation
system, feasible assignment of personnel and any insufficient abilities among said
staff.

4-2 After confirming how data is being utilized during the 12 months monitoring
verification test at the Cau River Basin (2-3 and 2-4), discussions will be held on
monitoring processes that can better use data, as well as compiling verification test
results from 2-5 and holding talks on a monitoring method that can be implemented on
an ongoing basis after the completion of the project.

Activities related to Output 5

5-1 After verifying “WATER it”’s water environmental monitoring capabilities and ability
to improve existing systems, methods for disseminating the product will be presented
through the C/P to the relevant central government ministries.

5-2 Information will be regularly shared with the supervisor of the “The Project for
Strengthening Capacity of Water Environmental Management in River Basin” and
talks held on the possibility of utilizing “WATER it”. Such information will include
the status of discussions and planning of relevant policies for the “Pollution Source

Inventory”, and progress and results from “WATER it”’s demonstration test.
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5-3 In cooperation with Northern CEM, information from the Survey will be shared, and
seminars, training, and other activities held to promote a new “WATER it”-based
monitoring process to the Northern CEM DoNRE of provincial cities not selected as
test sites and associated public bodies.

5-4 In cooperation with the verification site of Northern CEM DoNRE, information from
the Survey will be shared, and seminars and events, etc., will be held to promote
“WATER it”’s benefits and user-friendliness to the region’s private sector.

5-5 For future business development, targets will be further narrowed down, and interviews
held to understand their “WATER it” needs, as well as interviews with potential
customers to determine their future water quality monitoring plans.

5-6 Based on the results of interviews carried out in 5-5, a strategy will be developed for
future business development.

Information of Product/ Technology to be Provided
“WATER it” utilizes Japan’s widely used quick water quality analysis monitoring kit
called “Pack Test”. “WATER it” analyses and digitalizes the water quality from “Pack
Test” and collects data automatically. “WATER it” is the world's smallest and lightest
“Multi-project Luminance Meter”. The technology of automatically transferring collected
data to cloud server is the first in the industry.
There are three distinct features. Firstly, the monitoring Kit can measure up to 30 chemicals
and the choices are based on standardized list for measuring natural environment, such as
sewage treatment plants. Secondly, the monitoring kit is accurate and consistent. For other
usual “Pack Test”, examiner has to look at outcome of the color and compares the result
individually with standardized list. Thus, the test result may vary according to different
examiner’s standard. However, by using “WATER it” sensor, it analyses water quality with
light absorbance rate and transmit its data to cloud server, hence, it avoids inconsistency
result by examiner. Thirdly, as database is automatically created, it also avoids falsification
and human errors. Based on these features, “WATER it” can play a complementary role to
official measurements since this product can collect and measure the river pollution level
accurately, automatically in cost-effective way. It is useful in understanding overview and
screening areas to decide which area is in dire need of improvement.

“WATER it” can improve the capacity of water environmental management. By installing

“WATER it”, developing the capacity of water monitoring staff, and building a new water

monitoring organization structure and cooperation, it can resolve challenges such as low

budget, lack of human resources, and inconsistent data of river pollution. Hence, it is
expected to contribute to an increase in number of water quality monitoring system in river
basins. As a result, by understanding the whole picture, it can move to the next step of
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deciding solution and direction to improve water environment in Vietnam.
(4) Counterpart Organization

v" Vietnam Environment Administration

v" Northern Center for Environmental Monitoring

v DoNRE selected by the Northern Center for Environmental Monitoring (Bac Ninh,

Thai Nguyen, Bac Giang, Bac Kan, Hai Duong)
(5) Target Area and Beneficiaries

Bac Kan
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Figure 1: Project site map

v' Target areas : Cau River Basin area (the five provinces of Bac Kan, Bac Giang, Thai

Nguyen, Bac Ninh, and Hai Duong

v' Beneficiaries: Water environmental administrative agency in Vietnam, population in

the Cau River Basin, and Vietnamese citizens
(6) Duration

December 2018 to February 2021 (2 years and 2 months from the day of the signing of the

contract between OPTEX CO., LTD. and JICA)
(7) Progress Schedule

Please see Appendix 2
(8) Manning Schedule

Please see Appendix 3
(9) Implementation System

109




Vietnam Japan

Counter Part

H R Shiga Prefecture/
1 Traming i1 Japan |  International Lake
VEA H °
Environment
Committee

\ 1

Introduce
North CEM MoNRE [ «waTERit"

Provide
. WATERIt"”

Consult

INEST-HUST
(Monitoring verification
pilot execution) L4 !
DoNRE/
Trste Accenture

companies etc.

Project management
Issue analysis
Dissemination and
deployment planning draft

Figure 2: Implementation system

3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey

v Outcome 1 Activities and Results

1-1 A calibration test will be carried out in order to obtain relevant calibration certificate

for the verification test.

On December 2019, NCEM calibration team completed calibration for 53
“WATER it” multimeter. A certificate and report were issued successfully.

1-2 Cooperate with VEA to conduct a comparative test in the agency/laboratory which is

recommended by Northern CEM, using measurement results from a site where

“WATER it” is utilized, and results from water samples collected at the same site but

measured using existing official methods.

In August-September 2020, A comparison test between “WATER it” and official
standard method was conducted by a MONREs - certified laboratory (VIMO0O06)
for 10 location sites and 6 parameters (6 weeks, 1 time/week)

Most of the analytical results in laboratories are higher than “WATER it”.
However, the trends in two measurements were quite similar and it was suggested
that “WATER it” could be used to estimate the results of the official method.

1-3 Based on results from 1-2, and upon consultation with Northern CEM, items to be

analyzed and measured, the frequency of measurements, the number of sites to be

analyzed, and other specific areas will be considered.

54 locations sites, 3 monitoring times/week, 6 parameters (COD, NO2, NO3,
PO4, NH4, As)
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1-4 To bolster tests by Northern CEM, the accuracy of “WATER it” in measuring water

quality in samples with wider concentration ranges will be tested.

For all 5 parameters (COD, NO2, NO3, PO4, NH4), “WATER it” can measure
smoothly. For As, “WATER it”’s measurement range is higher than measurement
range requirement in Vietnam and recognizing the need for product improvement
for local application in the next step after this survey.

1-5 Measurement methods will be formed and tested for basic water quality items,
including COD Cr using big data gathered from “WATER it” and other simple

measurements, and target research items in the feasibility survey

Survey team has obtained more than 50,000 water quality data. It was suggested
that there is a high possibility that these data can be applied to the "water quality
forecast model by utilizing the actually measured water quality data" that Kyoto
University is conducting research. In the next step, we plan to incorporate it into
the prediction model and study improving accuracy.

1-6 Verify the applicability for quick measurement of heavy metal

In October-November 2019, “WATER it” measurement tests for Chromium and
Nickel were carried out with wastewater (at Noi Bai Industrial Park) that
successfully demonstrates “WATER it” applicability for heavy metal

In July and August 2020, a number of tests carried out in 3 locations picked up
from 54 locations sites for Fe, Cu, Zn.. measurement by “WATER it”, which also
demonstrated “WATER it” applicability for heavy metal

1-7 Based on findings from 1-2, 1-4, 1-5, and 1-6, measures and product improvements

will be explored if any new matters arise which need to be addressed.

There are 4 key matters addressed as followings

® Accuracy: Most of the analytical results in laboratories are higher than
“WATER it”. However, the trends in two measurements were quite similar.
So, depending on further purpose of “WATER it” application, an
interrelation formulation can be researched further to generate.

® Turbidity: River in Vietnam has high turbidity. Current acceptable turbidity
of “WATER it” is about 80, while the recommended turbidity in Vietnam is
120. Since optical measurement is physically impossible when the turbidity is
corrected up to 120, so we can consider pretreatment such as filtration and
dilution before measurement for high-turbidity sample.

® COD: Vietnam uses Cr method while “WATER it” is following KMNOA4.
OPTEX is considering developing as Cr Method. (However, longer
measurement time and harmful impact on the environment should be taken
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into consideration)
® As: “WATER it” Measurement range for As in Vietnam wastewater and
underground water < 0,05 mg/L, Surface < 0,01 mg/L. OPTEX is developing
the low range of As from 0.009~0.200 mg/L. (The current model is 0.2 ~
3mg/L) .
Outcome 2 Activities and Results
2-1.Through the JICA Survey Team and Northern CEM MoNRE, a verification test on
“WATER it”-based monitoring will be carried out at the DONRE verification site.
- The verification pilot was successfully executed in 54 locations site (5 DONRES)
from January-August 2020 to meet the initial requirements of the project. All

required data were collected and analyzed.
S | Yy

Figure 3: Implementation of on-site monitoring
2-2.1n order to carry out the water quality on-site, any necessary cooperation and support
will be provided to part-time employees, the required number of sensors and reagents
supplied, and an implementation system formed for water quality measurements.
- In December 2019- January 2020, 15 part-timers were recruited and trained how
to use sensors and reagents. As well as an implementation system were formed
and executed completely to ensure daily jobs to be delivered

Figure 4: Training session and certificate of completion at HUST
2-3.Cooperate with VEA to conduct a comparative test in the agency/laboratory which is
recommended by Northern CEM will be carried out between “WATER it”-based
measurement and official measuring methods for industrial wastewater, etc.,
discharged from the sites will be selected by Northern CEM/VEA
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In October-November 2019, “WATER it” measurement tests for Chromium and
Nickel were carried out with wastewater (at Noi Bai Industrial Park) and
compared with official method in laboratory (by Hanoi University of Science and
Technology, HUST) that successfully demonstrates “WATER it” applicability for
industrial wastewater

2-4.Based on results from 2-3, usefulness of “WATER it” in industrial wastewater

monitoring will be examined.

After the comparison test with industrial wastewater, the result shows a high
similarity between results of two methods.

Noi Bai Industrial Park Management Board showed a strong interest with
“WATER it” quick monitoring method, which can support them for screening
water output in the industrial park, and plans to take in consideration for
introducing “WATER it” and manage the companies that located in the industrial
park

2-5.The JICA Survey Team will summarize the results from the verification test which is
conducted through the JICA Survey Team and Northern CEM, MoNRE and hold
discussions on improving water environmental monitoring processes if needed.

The obtained results meet initial pilot target for both collected data and monitoring
sites. “WATER it”’s repeatability meets requirements.

These results demonstrate the capability of this new monitoring method using
“WATER it” can enhance the current monitoring method in term of sites
expansion, frequency and workforce.

2-6. Preliminary calculations, etc., will be carried out (particularly in terms of the highly

accurate monitoring that has been achieved with a small budget and small number of

personnel) on the differences between monitoring based on conventional methods, and

the new monitoring method utilizing “WATER it”.

It was confirmed that the new monitoring method utilizing “WATER it” is
cheaper and more feasible than the conventional monitoring method.

v Outcome 3 Activities and Results

3-1. In order to address issues involved with developing a water environmental monitoring

system, water environmental monitoring methods used by Shiga Prefecture will be

introduced, and training and consultations also provided.

In March 2019, Northern CEM and VEA delegation visited Shiga Prefecture.
Shiga prefecture had a presentation to introduce their water environmental
monitoring methods including essential consultation and training.

Through this training, participants were able to understand the necessity of
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frequent water quality grasping and management by the government by teaching
about the transition of water pollution in Japan and efforts for improvement
through monitoring.

3-2. Cooperate with Northern CEM MoNRE for utilizing local part-time employees.

- In order to smoothly promote the actual measurement work at the monitoring site,
we have divided the monitoring system as two teams, a management team and an
execution team.

- In addition to managing the progress of work, the management team has a
function to teach the operation of equipment, deal with troubles associated with
measurement, and judge whether there is any abnormality in the obtained data.

- The execution team should have the ability to hire and manage local part-timers at
each monitoring site to minimize costs and facilitate efficient measurements.

3-3. Before local part-time employees begin project work, training and manuals will be
provided to C/P managers to ensure smooth on-site management of equipment and
personnel carrying out water quality measurements.

- After training for C/P managers of Northern CEM during the visiting in Japan on
March 2019, a guideline manual was provided to in-charged C/P managers of
Northern CEM

3-4. C/P will be invited to Japan for the technical seminars and sessions with Shiga
Prefecture and the International Lake Environment Committee Foundation (ILEC)
serving as hosts.

- The visiting was executed successfully in March 2019. C/P participants are three
from Northern CEM, including the Director Ms. Huong.

- Through this visit, participants carried out actual measurement of water quality by
using “WATER it”, checking data, and received advice and idea on future
utilization methods.

Figure 5: Seminars and technical sessions by Shiga Prefecture and ILEC

3-5. Before conducting the 12 months monitoring verification test at the Cau River Basin
(2-3 and 2-4), guidance will be provided to part-time personnel on how to use
“WATER it”, etc., in cooperation with Northern CEM managers.
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- InJanuary 2020, A full guidance was not only provided to all part-time
personnel(s) but all related people including Northern CEM

Figure 6: Guidance for part-time personnel
3-6. After the 12 months monitoring verification test at the Cau River Basin (2-3 and 2-4)
has begun, numerous checks will be carried out over the test period to confirm the
working situation of part-time personnel, any issues that have arisen, and whether
“WATER it” is being used properly. Follow-up training will also be provided.
- In addition to direct on-the-job instruction, continuous remote instruction using
web conferencing tools such as Zoom, Skype, and Zalo etc..
- From May to August 2020, Northern CEM had numerous inspections and
follow-ups over the test period to confirm the part-time personnel(s) work. JICA
Vietnam also participated 2 times.

Figure 7: Inspections and follow-ups by Northern CEM

Outcome 4 Activity and Result
4-1. A proposal for the new monitoring method (including a data management system) will
be presented to both VEA and Northern CEM, and discussions held on the training
and management systems of C/P managers. Also, following interim results from the
trial test in 1-2, discussions will be held on the building of a sustainable
implementation system, feasible assignment of personnel and any insufficient abilities
among said staff.
- In June and October 2019, Interim meeting and discussions held on the training
and management systems of C/P managers.
- Also, following interim meeting results, the monitoring implementation system
was examined based on the system indicated by the survey team in the draft at the
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start of the pilot test. C/P decided to re-examine based on the monitoring results
obtained through the pilot test.

consider whether
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Figure 8: The new monitoring organization and support system

4-2. After confirming how data is being utilized during the 12 months monitoring
verification test at the Cau River Basin (2-3 and 2-4), discussions will be held on
monitoring processes that can better use data, as well as compiling verification test
results from 2-5 and holding talks on a monitoring method that can be implemented on
an ongoing basis after the completion of the project.

- The survey team had made a proposal for the introduction of a new monitoring
system for CEM, CEM has started to consider a concrete implementation plan for
the introduction of a trial at CEM in the next fiscal year.

Outcome 5 Activities and Results

5-1. After verifying “WATER it”’s water environmental monitoring capabilities and ability
to improve existing systems, methods for disseminating the product will be presented
through the C/P to the relevant central government ministries.

- In November 2020, Northern CEM reported to MoNRE and VEA about the
results of discussions at Outcome4-2, and survey team and Northern CEM will
continue discussions on the introduction of “WATER it”.

5-2. Information will be regularly shared with the supervisor of the “The Project for
Strengthening Capacity of Water Environmental Management in River Basin” and
talks held on the possibility of utilizing “WATER it”. Such information will include
the status of discussions and planning of relevant policies for the “Pollution Source
Inventory”, and progress and results from “WATER it”’s demonstration test.

- As of October 2020, there are currently no ODA projects implemented by JICA
that can be collaborated (or highly compatible with this survey). In the future, we
will continue discussions with JICA and C/P to explore the possibility of
cooperation.
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5-3. In cooperation with Northern CEM, information from the Survey will be shared, and
seminars, training, and other activities held to promote a new “WATER it”-based
monitoring process to the Northern CEM DoNRE of provincial cities not selected as
test sites and associated public bodies.

- In October 2019. representatives of 5 DoNREs have gathered in MONRES to
attend introduction of monitoring methods using “WATER it” as well as proper
training on how to use “WATER it” was carried out.

- From December 2019 till end of the project, Northern CEM had several trips to
visit each DoNREs and holding the seminar and meeting for further training and
discussion on this monitoring method as well as additional instructions to

5-4. In cooperation with the verification site of Northern CEM DoNRE, information from
the Survey will be shared, and seminars and events, etc., will be held to promote
“WATER it”’s benefits and user-friendliness to the region’s private sector.

- In October, December 2019 and March 2020, the project team had continuous
meeting events and seminars to region’s private sector: Noi Bai Industrial Park,

VIMOO6 to introduce and promote “WATER it” benefits and applicability.

_ N j‘ﬁ‘ |

Figure 10: Meeting events with private sector
5-5. For future business development, targets will be further narrowed down, and
interviews held to understand their “WATER it” needs, as well as interviews with
potential customers to determine their future water quality monitoring plans.
- Completed selection of promising markets, discovery of partner companies,
negotiations for collaboration, and formulation of business development strategies
5-6. Based on the results of interviews carried out in 5-5, a strategy will be developed for
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future business development.

- The strategy for business development including future business model has been
almost completing and ready to verify the feasibility of the business model
through the proposing to related partners.

(2) Self-reliant and Continual Activities to be Conducted by Counterpart

Organization

v" Northern CEM is considering proposing new budget for applying new monitoring
method using “WATER it”. Therefore, Northern CEM has indicated that would
like to continue cooperation with OPTEX after the end of this project and proceed
with discussions on the implementation of a monitoring system utilizing “WATER
it”.

v" Northern CEM has organized separate trips to each DoNREs explained to staff
and management levels during this project period. And Northern CEM plans to
keep in touch with each DoNREs to find how to collaborate to make monitoring
more effective and efficient by utilize “WATER it”.

4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country
Through this project, OPTEX Co. Ltd. anticipates that its upcoming business
expansion in Vietnam will help address the following development issues:
v" Regularly grasp the status of water quality in the river
v Strengthen monitoring without increasing budget
v/ Obtain the river water quality in a timely manner

(2) Lessons Learned and Recommendation through the Survey
Lessons;

v" When outsourcing work to a local partner, it is extremely important to clarify and
correctly convey the contents of work instructions to each person concerned in
order to facilitate the subsequent work progress. In the monitoring work of this
project, after clarifying the division of roles of the monitoring progress manager,
part-timer manager, and part-timer before the start of work, a work manual that is
reduced to each work level is created and added. By conducting training in
accordance with the work manual, we verified whether the work proceeded as
planned and tuned it. As a result, even if a trouble occurs after the start of the work,
the work can be carried out with the minimum influence on the progress.
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v For those who actually handle the equipment, the manual with simple illustrations
that can be intuitively understood is more useful than the detailed instruction
manual in text.

v' Many Vietnamese were serious and hard-working, and they were able to loyally
carry out the outsourced work. We’ve asked the part-timers who are hired to carry
out the monitoring work of this project to do even quite a fairly tough job, they
cooperated vigorously according to the work instructions, so we could get the
expected water quality data and built a monitoring system through this project.

v' It is important to embody the recognition of the counterparts and the goals to be
aimed at in order to proceed smoothly with the subsequent activities. In this
project, by accepting activities in Japan three months after the start of the project,
we shared the image of what monitoring should be aimed at in Vietnam through
promoting understanding of the equipment to be introduced, transition of
monitoring in Japan and teaching the current situation. We were able to smoothly
proceed with the cooperation with our counterparts.

Recommendations;

v" For the continuous manifestation of development effects, long-term efforts with
counterparts that are not limited to the project period are indispensable. In this
project, since the start of the project, we have been actively continuing and sharing
concrete discussions on the future image with CEM, the executing agency of the
counterparts. At the end of the project, the survey team and the counterparts have
concretely discussed the ideal future water quality monitoring system in Vietham
and clarified the next step based on the issues clarified within the project and the
possibility of development in terms of technology and business model. This
content has already been explained by CEM to the superior authority MoNRE and
VEA, and we were able to build a continuous cooperation system with the
government agencies of the other party. In other projects as well, it is possible to
make it a more effective project by clarifying the position of this project while
actively discussing with the counterparts from a long-term perspective from the
timing of the start of the project.

v' It is preferable to prepare an alternative communication plan by using Web
communication tools such as Teams and Zoom in advance (in case the business
travel cannot be done as planned). It will contribute to the continuous building of a
relationship of trust without reducing the impact on business progress and without
delay in communication with counterparts or the other local stakeholders.
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ATTACHMENT 1 : OUTLINE OF THE SURVEY

Socialist Republicof Vietnam

Verification Survey with the Private Sector for Disseminating Japanese Technologies for simple water
monitoring equipment to strengthen the capacity of water environmental management
OPTEX Co., Ltd

Related Issues in Vietnam

uct/Technology Impact on related issuesin Vietnam

»  Multiple bases, multiple items, and
frequent monitoring of water quality can
be increased with low budget and human
resource shortage

6 Industrial wastewater is increasing due
to urbanization and industrialization in
recent years, but solutions for
improvement of water quality is hardly
seen

»  Vietnamese government is working to
strengthen the monitoring system, but
there is a gap between government's
goal and actual situation due to budget
and human resource shortage

Implemented Activities
in the Surve

ﬁ Demonstrating a method of
improving monitoring frequency and
number of sites (Utilization of
WATER it) without requiring
counterpart organization to add started in Vietnam.

additional budget in water

environment monitoring of Cau To-be

River basin Survey Overview > Establish a business foundation in
Vietnam by entering the market for water

environment monitoring administration

»  Solving social problems of insufficient
monitoring for water quality improvement

Outputs and Outcomes of the Survey

»  The total sales agent has already decided
and created product brochure in
Vietnamese. Partial sales etc. has been

Name of Counterpart: Vietnam

> Promotion activities to expand to Environmental Administration(VEA) . . .
administrative organizations and Survey duration: January 2019- of other provinces, private companies to

private enterprises in other areas February 2021(2 years and 2 months) comply with regulations based on results

\ with the results obtained through Survey Area: Cau River Basin area, etc.) K of government sectors obtained throughj

demonstration projects ODA project
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ATTACHMENT 2 : PROGRESS SCHEDULE

Progress Schedule
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