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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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Summary

Concerned development issues of the target country and regions

I-1 Concerned development issues

In India, along with the economic developments, there has also been an increased negative impact on
the environment and environmental pollution is getting serious. In the County Assistance Policy for
Respective Countries of MOFA Japan, “Water and sewage, sanitation improvement and pollution control,
solid waste management and air pollution improvement, are cited as development issues in India. Under
existing conditions, “because of population increase and economic developments, environmental impact
is getting serious and in the urban area, various development issues such as waste management, air
pollution, deterioration of living environment, and water pollution of the rivers and lakes are arising.
Especially, in the cities called “four big cities”, Delhi, Mumbai, Kolkata, and Chennai, the impact are
obvious. Out of the four big cities, although Chennai is located in the less rainy area, there is high demand
for water since many Japanese manufacturing companies as well as Japanese industrial zones are

developed in the area. At the same time, water pollutions in the area is getting serious.

According to the information of Environmental information system center (ENVIS center) in
2015,throughout India  62% of discharged water has flown into the river and drainage without treatment
In Chennai also various media reports every day that 1,073m3/Day of discharged water flows into the
rivers and drainages in the city without treatment causing serious problems. According to the research on
Cooum River which flows in Chennai city, the values of BOD, TDS, T-N, that are important indicators of
water pollution, exceeds the Indian standards at many measuring points. At the most serious pollution
point in the city, the value of BOD was 60 times higher than standard, TDS value was 5 times higher than

standard, and T-N was about 1.5 times higher than standards.

On the other hand, regarding water treatment situation, “Hard aspects” such as lack of capacity of
existing facilities and difficulty in establishing new facilities because of lack of lands for new facilities,
and “Soft aspect” such as immaturity of water treatment techniques because there is a lack of system for
human resource training program for water treatment. Improvement of water treatment techniques and

management skills can be regarded as a big development issue in the target area..

I-2 Related development plan, policy, regulations to development issues

Indian government has been promoting countermeasures for water pollution, such as constructing
waste water treatment facilities, under National River Conservation Plan (NRCP) and National Lake
Conservation Plan (NLCP). Their policy target is to “Treat all the discharged water coming from the

urban area before it flows into the river and thereby improve the water quality of all the main rivers to
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meet the designated standards”.

More specifically, to achieve the target of sound water circulation and to reduce the risk of the water
pollution, “Zero liquid discharge policy” is introduced, to stop the water flowing out from the area,

thereby aiming at reusing and recycling the waste water.

The competent government body for this issue is Ministry of Environment and Forest and Climate
Change and Department of Environment. MoEFCC is responsible for the establishment of laws and
regulations, environmental management plan of the national level, and issuing the standards related with
the discharged water. Pollution Control Board is responsible for monitoring of environmental standards,
inspection of the facilities, and permission for operation. The structure of the pollution control board
consists of CPCB, SPCB and DPCB. DPCB conducts management and instruction at the site and SPCB
monitors those activities. CPCB practically establishes policies because CPCB makes standards from the

technical side and MoEFCC issues the standards which is proposed by CPCB.

CPCB established the national water quality network under National Water Management Project
(NWMP) to monitor and evaluate the water quality of the specified river by GEMS and MINARS.
Officers from central government are dispatched to SPCB to monitor and evaluate water quality and report

to the government.

Companies are prescribed the environmental standards at the time of starting operation by the DPCB
and if the water quality exceeds the standard at the time of regular inspection, they will get the warning
from the DPCB. If the company does not take any counter measures to improve the situation, DPCB shall

stop the operation of the company by stopping electricity supply in the worst case.

-3 Country Assistance Policy for Respective Countries for concerned development
issues

Country assistance policy of Japan for India, as a basic policy, aims at cooperation for the realization

of “Faster, Sustainable and More Inclusive Growth” based on the common sense of values between the

two countries. Regarding environmental issues which is mentioned previously will be taken care

according to 3-3 of environment challenge titled “counter measure for environment and climate change”

I-4 ODA projects and other donors’ previous case s that are related with concerned
development issues

There are 28 projects of ODA yen loan and technical cooperation which is undergoing and finished
after 2004,and is related with environment management especially water pollution. Many of these projects

are related with sewage but they deal with bigger facilities and wider area.
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Il Outline of SME and proposed technology, and product

I1I-1 Outline of SME

Hiyoshi is established in 1955 at Omihachiman-city in Shiga prefecture for environmental management
business and expanded their business domain to Johkasou management, waste management and water
analysis. After more than 60 years operation, Hiyoshi provides total support for environmental business
in the wider field from analysis and measurement to industrial chemical supply, facility management
and environmental protection mainly in the Kinki region as a comprehensive environment supporting
company. As a contribution to regional society, Hiyoshi accepts interns from elementary school to
university students, environmental education at school and local community, and disaster relief support
actively. As international cooperation, Hiyoshi accepted trainees since 1989 and made efforts to train
environment experts. Until now Hiyoshi hasaccepted726 trainees from 33 countries from all over world
and trainees from overseas work at the actual site all the time. In overseas also, Hiyoshi contributes
actively as sponsors for the Japanese speech contest held in Chennai, India and grants “Hiyoshi

environment award” for researchers related with environment.

[I-2 Outline of proposed service and technology

Hiyoshi proposes “total sewage management system utilizing remote monitoring system” combining
ICT and IoT. Characteristic of this management system is that it is possible to customize the system
according to the facility for safety, efficient and economical operation. Datum from each sensor is sent to
Japan and monitored by engineers at the headquarters in Japan real time. They analyze the data
comprehensively based on previous trends and maintenance activities to give instruction to the operators
in India and to operate the facility with their cooperation . By introducing this service, it will be possible
to secure good quality of treated water. Also it will be possible to provide high quality operation and
maintenance service of waste water management facility at the same level as in Japan because the local

staff can act promptly after receiving alarms from the remote equipment when any abnormality occurs.
Following are examples of the equipment which will be set in the facilities

- Data logger
- Monitoring sensor

- Network camera

Hiyoshi monitors the condition of the facility to operate and manage the facility combining the above
equipment depending on the size and request from the client. The characteristic of this remote

monitoring systems is as follows

- it has zoom function which can be controlled from the remote place
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- itis possible to control equipment from the remote place

- it is possible to accumulate data of water temperature, PH, ORP, DO, outgoing water flow for
graphing

- Itis possible to store those data of operation condition, and operation time,

- Itis possible to change specification of this system according to the client’s needs

This service is introduced in 270 sites already in Japan including large and small facilities in Japan.
The knowledge and experience which is accumulated by providing monitoring system and operation and

management service at the same time, is the strength of the company.

[I-2 Suitability of the proposed service and technology in the local condition

In this study Hiyoshi tentatively set up remote monitoring system at 3MLD. STP facility treating
discharged water from the south area of Ambattur industrial zone, which has been working together
through this study and company’s own study, with the cooperation of CAAIIUC. As a result of technical
survey during the study period, at this moment it is possible to monitor the condition by actual water
quality data and camera continuously. In this study actual water treatment was not done by Hiyoshi but it
was confirmed that it is possible to collect proper data continuously, so it will be possible to provide

operation and maintenance service to meet the water standard of India by utilizing the data.

It was confirmed from the interview to the local companies that the idea of remote monitoring system
will be basically accepted by local company although there are the issues of cost. It can be said that this
technology is technically applicable to local conditions because it can be flexibly applied to the client’s
facility by setting the level of remote sensing depending on various factors such as sludge load of the

accepting water, capacity, treatment method, and budget.

[I-3 Contribution to concerned development issues

This technology most likely will contribute to the achievement of India’s ZLD policy. Although by
achieving this policy it seems that negative impact from company’s activity will not be going outside the
area at all, there is a risk that unless regulation body inspects the discharged water actively, it cannot be
seen from the outside even if the improperly treated water is returned to the underground. Through this
study it was found that inspections by the authority are limited to some major companies and it is possible
that most of the treated water might be discharged without clearly confirming that it meets the standard

of discharged water.

If this technology is introduced to each facility, engineers can monitor water treatment conditions on
time and record data all the time. Especially if it is sewage, by proper treatment based on controlling

technology and management structure based on proper consulting including this proposed technology,
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treated water can be returned to  the natural environment by permeating in the ground without negative
environmental impact. If insufficient treatment continues as is the case now, it is highly possible that
pollution of the underground water would be serious in the near future. From this view point, this

technology is highly possible to contribute to the solution of the development issue.

[ll. Proposal of an ODA project

[11-1 Outline of prosed ODA project

From the result of this study, the following projects can be proposed to as ODA projects to JICA.

Project 1 : Verification survey for dissemination of Japanese technologies for improvement of sewage
treatment facilities at small and medium sized companies.

Project 2 : Technical assistance for establishment of self-waste water management system of companies
and capacity building for government administrators for waste water management based on

Lake Biwa Model.

Both proposed ODA projects are aimed to contribute to improvement and protection of public water
environment in the area by disseminating waste water management technology which can achieve ZLD,
which is the characteristic of Indian environment regulation. By Project 1, if the validity of the proposed
technology is proved and introduced to the local companies, the quality of the discharged water from the
companies would be improved and stabilized directly, it will contribute to the companies’ sustainable
development indirectly. While companies bigger than medium size have their own waste water treatment
facility in the company area, medium and small sized companies treat their waste water at the central
waste water treatment facility of Industrial zone and dealing with ZLD at the industrial zone. Project 2
aims at changing the mind-set of the companies to invest on environmental improvement understanding
that waste water treatment seems to incur negative cost but it is valuable for companies by introducing
Lake Biwa model which improved the companies value and profit by improving waste water treatment
process organizing environmental improvement group by themselves in Japan. This project also aims at
improving business environment of companies and contributes to environment improvement in the local

area.
[1I-2 Content of proposed ODA projects

Project 1: Verification survey for dissemination of Japanese technologies for improvement of sewage

treatment facilities at small and medium sized companies.

36



+ Outline

In this project, by introducing remote monitoring system to existing waste water facility it will be
verified that the capacity of the waste water treatment facilities are maintained for the longer term at the
same time as the quality of discharged water meeting the standard, and it is expected to disseminate this
technology as a result. To disseminate this technology, only technical superiority is not enough and
developing awareness on environmental protection not only to the facility management engineer but also
to government administrator and company managers. In this project, Hiyoshi verified the superiority of
the proposed technology at the pilot facility to introduce the technical superiority and validity, also
holding seminar at the same time to improve knowledge of government administrator and change mind
set of the company managers who tend to think that cost for water treatment is negative cost, aiming at

the improvement of the water environment in the local area.

Object area of this project is Tamil Nadu, especially Chennai city and surrounding area. Input from
Japanese side will be the expert from the company or external human resource to introduce the proposed
technology according to the 3MLD STP at Ambattur Industrial Zone which is the expected model site of
the project. Counterpart side will arrange for the staffs such as facility manager and operators, 3MLD
STP facility and surrounding area for additional facilities, office space for remote monitoring system, and
cost for chemicals and operation of the facility. The project period is expected to be for 3 years ; remote
monitoring system and oil elimination facility is established in the first year, second year would be the
verification period, and in the third year the facility will be operated by only the local operators and result

of the verification will be informed to the relevant authorities.

Counterpart for Project 1; Chennai Auto Ancillary Industrial Infrastructure Upgradation Company

(CAAIIUC) would be suitable

Project 2 : Technical assistance for the establishment of self-waste water management system of
companies and capacity building for administrators for waste water management based on

Lake Biwa Model.

Outline:

In this project it is aimed to support a system called “Lake Biwa model”, establishing environment
improvement system led by private sectors and capacity building for government administrators in charge
of environment. By doing such activities, the superiority and validity of the proposed technology is

recognized, and it would improve the business environment of the companies in the area.

Objective area would be Tamil Nadu state, especially Chennai and surrounding area.Following

objectives are expected to be achieved.
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Objective 1 : Establishing a system for environment improvement by private sector

Objective 2 : Capacity building of the government administrator in charge of environment

Objective 3 : Information sharing and discussion between private sector and public will is more
frequent and continuous environment improvement action would be taken based on
mutual understanding

Objective 4 : Training course for waste water management and facility management is provided and

human resources with sufficient knowledge for both public and private sector is provided

The Japanese side will provide project manager, experts, and external human resource. Facilities and
equipment would be decided depending on the activities of the pilot organization. As a result of this year’s
study it was found that at least remote monitoring system and oil eliminating facility are necessary.
Counterpart will input training manager, operation and administrator of waste water treatment facility
from TNPCB, and facility operator from the companies. At the same time counterpart side should provide
venue for training and other costs for training. Project period is expected to be for 3 years; in the first year
group of private companies will be organized to secure core members, establish relationship with public
sector, and make draft of the program of environment management technique training course. In the
second year there will be promotion of the environment improvement activities by the group that was
established in the first year. In the 3rd year there will be more details provided in the training and activity

contents so that the established system would be carried out smoothly and sustainably after the project.

In this project TNPCB is expected to be counterpart and training activities would be provided in
cooperation with ABK- AOTS. It was known through the interview with TNPCB that there is a strong

demand for the human resource development and support for making specific improvement plan.

[11-3 Cooperation with other ODA projects

In the objective area the ODA projects are planned and carried out along with the CBIC master plan
which is completed in July 2015 based on the Chennai-Bengaluru Industrial Corridor (CBIC) agreed
between India- Japan summit in December 2011.As the proposed ODA projects are aimed to improve the
STP management technique and management capacity in the surrounding area of Chennai, this project is

compatible with CBIC and puts higher priority on sewage system development in Chennai.

[lI-4 Risk and counter measures for forming ODA project

There is a risk peculiar in India that it is difficult to make an agreement on ODA project with local
government. For this reason, in this project to avoid the risk a semi-governmental organization such as
CAAIIUC, TANSIDCO are expected to be the counterpart. Stability of internet is a big issue in the aspect

of infrastructure but obtaining and storage of the data in the facility would be continued even if it is off-
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line. Stability of the internet would be secured by negotiation with the provider and change of the
equipment. Also, uninterruptible power supply device would be set up and control panel would be set up
at higher places to avoid risks. Regarding the risks from the aspects of structure of counterpart, CAAITUC
has a long-term experience on STP facility management and human resource and budget is not necessary
to change from the present status, so the risk will be low. Even if the counterpart would be TNPCB, there
will not be any structure change. Considering present situation, there is no big issue expect for

infrastructure aspect.

I11-5 Environmental and social considerations

Under the proposed ODA project, the main activities are setting up remote monitoring facilities and
holding seminars. From the study conducted this year it is confirmed that there is no need for EIA and no
need to obtain additional license. Also, there is no negative impact such as moving of surrounding

residents, additional noise, smell, and gender related issues.

[1I-6 Expected impact through proposed ODA projects

Activities related with achievement of ZLD is the main expected impact of technical aspects. In
addition,, it will be possible to inform and aware present problems of waste water treatment facilities
involving counterpart, state government, company officers and wide range of people under this ODA
project. It is important to promote this project as ODA project under JICA scheme to disseminate this
project and increase the number of participants so that it is recognized by the above relevant
organizations that ZL.D works sufficiently under the condition that all the key components such as proper
waste water treatment, periodical water inspection, and system corresponds to abnormal situation, and all
are working well together. For private sector it will be a good chance to recognize that establishing self-
management system of waste water treatment will lead to cost reduction and quality improvement as well
as production management. It would also be a motivation to consider about treatment cost and future

improvement and environmental protection throughout the State of Tamil Nadu.

IV. Business development Plan

IV-1 Business Plan Overview

Hiyoshi will develop the businesses of 1) analysis of water quality, 2) operation and maintenance of
wastewater treatment facilities, 3) sales of apparatus, equipment, etc. and 4) renovation and new
construction of wastewater treatment facilities and provide clients with comprehensive services and
consulting regarding these businesses as a general wastewater treatment consulting firm. The aim is to
contribute to the maintenance and improvement of the environment of India and support continuous

economic developments by providing a single package of analysis, maintenance, and facility construction
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as a comprehensive service in order to secure standards for wastewater and reduce the overall
environmental impact as much as possible. The headquarters in Japan will provide support by designing
facilities and conducting remote monitoring for operation and maintenance so that the local subsidiary
gradually accumulates human resources, technology, and experience while conducting local sales, water
quality analysis, and on-site work in order to provide sufficient services by themselves in the future. The
local subsidiary has already been established and acquired the qualifications and licenses necessary for

water quality analysis.

IV-2 Market Analysis

Based on research by the Tamil Nadu Pollution Control Board (TNPCB) and the Japan External Trade
Organization (JETRO) in 2016, the market for domestic wastewater treatment facilities in the target
region (the state of Tamil Nadu) is estimated at roughly 43 billion rupees (about 75 billion yen) in 2018.
Target clients are factories, industrial zones, universities, hospitals, large-scale housing complexes, and
commercial facilities that have medium sized wastewater treatment facilities with an inflow between 50
to 3,000 m® per day, as they are numerous and have the ability to bear the costs. A competitor for the
proposed company in the target region (the state of Tamil Nadu) is a company that develops an overall
water quality management business, but this company has a small scale, with sales of 100 — 400 million
rupees, and only has 10 — 15 years of history. Since this is not an oligopolistic market where a small
number of major companies have set the prices and content for services, it is likely that there will be

plenty of revenue opportunities for the proposed company upon its new business development.

IV-3 Value Chain

An effective and competitive value chain is supposed for the local subsidiary and the Japanese

headquarters through cooperation with Japanese and local partner firms.

IV-4 Form of entering and Partner Candidates

The form of entering is a local subsidiary, while no companies have been specified as partner candidates

yet. In every field, the business will be developed through cooperation with multiple companies.

IV-5 Income and Expenditure Plan

The plan is to expand the base for clients with experience in the water quality analysis business, while
steadily increasing companies with contracts for consulting and the operation and maintenance of
wastewater treatment facilities. The objective is to build out a framework for client support and expand
available services by strengthening continuous earning power. 7 plans have been set up for proposed

pricing so that services can be selected based on the available budget. By providing services matching the
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phase that the client is in, the water quality for wastewater processing can be improved gradually, which
is expected to lead to increased sales. The plan for order acceptance will be set at a level that is not too
high, in order to prevent decreased service quality, and the aim is to yield a single-year surplus in the third

year.

IV-6 Expected Issues, Risks, and Countermeasures

From a legal perspective, the proposed company has already established a local company and obtained
the certifications needed for an environmental measurement business. The general affairs department of
the headquarters will provide legal support. A framework that allows the local company and specialized
staff members from the headquarters to work together to provide support has been built out, as the local
company has full-time Indian employees who speak Japanese. From a business perspective, the
technological strengths of the proposed company, such as coordination with Japan and the ability to build
out systems that fulfill client needs by combining existing equipment, cannot easily be imitated by local
companies. From political and economic perspectives, even if there may be a certain amount of confusion
caused by a potential regime change, it is difficult to imagine a significant impact to the business, and it
can be said that the country does not pose much of a risk. Information will constantly be gathered without

any neglect, and any political and economic risks will be detected and dealt with promptly.

IV-7 Expected Development Results Through Business Development

1). Improving the precision and accuracy of water quality analysis technology and inspection results
in the local region

2). Increasing awareness about the importance of maintenance among operators and managers of
treatment facilities

3). Optimizing treatment facilities and increasing the number of treatment facilities that meet
wastewater standards

4). Improving the groundwater environment near wastewater facilities

V-8 Contribution to the Japanese and Local Economies and Regional Vitalization

Only a few companies, including the proposed company, have expanded from Shiga Prefecture to the
target region. The reason for this is that the finished automobile and motorcycle manufacturers in the
target region do not have factories in Shiga Prefecture. There are many small and medium companies in
Shiga Prefecture that develop advanced environmental businesses to improve the water quality of Lake
Biwa. By developing the Indian market, which has many environment related development issues, as a
pioneer, the proposed company can promote globalization of the environment business companies in the

prefecture.
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177/ DDL/ TNPCB/MDS/94 dated 24.3.94 Clause 2.8)

http://www. tnpcb. gov. in/pdf_2017/Tnpcb&You—-41217. pdf
http://www. tnpcb. gov. in/pdf_2017/Tnpcb&You—-41217. pdf

http://cpeb. nic. in/general standards. pdf
4 TNPCB : Clause 2.3 Standards for discharge of Trade Effluent (TNPCB B.P.Ms. No. 30 Dated: 21.02.1984)

13 MoEFCC : The Environment (Protection) Rules, 1986 [SCHEDULE - VI] (See rule 3 A)

TNPCB : Circular Memo No.



4> FOETP (TIHHK) ofikEE

RTEH 1.

HeokiEda TiHHK (BEMOETPHERD SKRDEE) D%
HRFE M
R BRRHMTIEZEEE (MoEFCC) K- F Ky MAERIEERR (TNPCB)
The Water (Prevention And Control of Pollution)Act, 1974,
E=S The Environment(Protection)Amendment Rules,1986 Clause 2.4
(TNPCB B.P.Ms.No 30 Dated : 21.02.1984)
s . wr~as T e | o | wrms |FERETR peams | ma
No. SHEEB B BARA BARA
1 [ELNE
2 |FsER (TSS) mg/L 100 600 200 100 100 600 200 100
3 |FeEmERE umxya 850 - - 850 850 850
4 |EREFEREZYE (TDS) mg/L - - - - 2100 2100 2100
5 |kEAFEE (pH) - 5.5-9.0 5.5-9.0 5.5-9.0 5.5-9.0) 5.5-9.0 5.5-9.0 5.5-9.0 5.5-9.0
N . AEKEY AmKkLY
6 |'RE C N - - NS 40 45 45
T |/~ FY U EHEYESEE  |mg/L 10 20 10 20, 10 20 10 20
8 |#EBER(Cl) mg/L 1 - - 1 1 1
9 |7rE=TEZE (NH,-N) mg/L 50 50 - 50, 50 50 50
10 |72 —LEEFR (Kj-N) mg/L 100 - - 100, 100 100
11 |7vE=744> (HNy) mg/L 5 - - 5 5 5
12 |EPMFHEFERE(BOD;) mg/L 30 350 100 100 30 350 100 100
13 |[fb#rBRERE (COD,,) mg/L 250 - - 250 250 250
14 |EZRVZDEY (As) mg/L 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
15 |KER(LEY (Hg) mg/L 0.01 0.01 - 0.01 0.01 0.01 0.01 0.01
16 |$ARUZ DkEY (Pb) mg/L 0.1 1 - 2 0.1 1 1 1
17 | A FIYLRUZDEY (Cd)  |mg/L 2 1 - 2 2 1 1 2
18 |Affiy O Lfbd¥ (Cr*) mg/L 0.1 2 - 1 0.1 2 1 1
19 |/nLéBE (Cn) mg/L 2 2 - 2 2 2 2 2
20 |$EEHFE (Cu) mg/L 3 3 - 3 3 3 3 3
21 |E$hEERE (Zn) mg/L 5 15 - 15 1 1.5 1.5 1.5
22 | LY RUZDIEY (Se) mg/L 0.05 0.05 - 0.05 0.05 0.05 0.05 0.05
23 |= v (N) mg/L 3 3 - 5 3 3 3 3
24 |FukEaEE (B) mg/L - - - - 2 2 2 2
25 |7+ U L% (Na) % - - - - 60 60
26 |7RBREES ~YU 7L (Nay,COs) mg/L - - - - 5
27 |7 1eE&% (CN) mg/L 0.2 2 0.2 0.2 0.2 2 0.2 0.2
28 |i&& 1 #>(Cl) mg/L - - - - 1000 1000 600
29 |7yxarE (F) mg/L 2 15 - 15 2 15 2 15
30 |ATEREsER (P) mg/L 5 - - - 5
31 |#E A A > (SO.%) mg/L - - - - 1000 1000 1000 1000
32 |BifL A 4> (S) mg/L 2 - - 5 2 2 5
33 B mg/L - - - - TR IR TR IR
34 |7z /—NEEEE mg/L 1 5 - 5 1 5 5 5
35 MR a uCi/ml 107 107 10° 107 107 107 10° 107
Bt B u Ci/ml 10° 10° 10° 107 10° 10° 10° 107
36 |mEEREZ=% (NOs-N) mg/L 10 - 20,
37 |3 (Fe) mg/L 3 3 - 3
38 |Mn meg/L 2 2 - 2
39 [T HL (V) mg/L 0.2 0.2 - 0.2
100% D I3[ 100% D I#H| 100% 0 I#H| 100% 0 L5
BEARICEWT| HEAKICEWT| HFEKICBWT| HEKITBE W T
40 |EHER - 96IF T4 (R | 96T #2 1C f | 96RFREL I | 96RFRETL 1T A
DEFRD| OETERY| OEFRD| OEFEN
90%L4 £ 90%L4 + 90%L4 + 90% L4+
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1> FOCETP (TIHHKEANIE) DOPkEE

RTEH 1.

HeokiERE CETPOHURE%E
R
e BERKSIEZEHE (MoEFCC)
20161 1HEE
P The Environment(Protection)Amendment
Rules,2015 Serial Number 55
il HTE~2E | BEEEA piiiZaN
No. HDHTIEE =2
1 |BeiE
2 |igemEE (TSS) mg/L 100 100 100
3 [FEEHERE umxya
4 |AmREEEEEME (TDS) mg/L 2100 2100 -
5 |KFEAFVEE (pH) - 6.0-9.0 6.0-9.0 6.0-9.0
6 |ax e AREXEY | BEKLY[ AEKLY
5°CLAA 5°CLLA 5°CLLAN
T |/~ UomMEYEEEE  |mg/L 10 10 10
8 |#7%BiE%R(Cly) mg/L 1 1 1
9 |7rEZTHEER (NH,-N) mg/L 50 - 50
10 [rrg—rtEzx (Ki-N) mg/L 50 - 50
11 [7vE=ZT7 A4 > (HNy) mg/L - - -
12 |EYMeFEHBEZ R E(BOD,) mg/L 30 100 100
13 |[f{be9EEZERE (COD,,) mg/L 250 250 250
14 |eZRUVZDED (As) mg/L 0.2 - 0.2
15 [KER{LEY (Hg) mg/L 0.01 - 0.01
16 AR Uz D{tEY (Pb) mg/L 0.1 - 0.1
17 |H R I Y LRUZD{EY (Cd)  |mg/L 0.05 - 0.05
18 |Affiv o Lfba&t (Cr') mg/L 0.1 - 0.1
19 |78 LE8FE (Cn) mg/L
20 |saEE (Cu) mg/L 3 3 3
21 |EpaEE (Zn) mg/L 5 15 15
22 2L Y RUOZDILEY (Se) mg/L 0.05 - 0.05
23 [=v 4 (N mg/L 3 - 3
24 |xvkaHEE (B) mg/L
25 |+ U7 L% (Na) %
26 |FREXREF Y7L (Na,COs) mg/L
27 |>71t&® (CN) mg/L 0.2 - 0.2
28 |#\HF A 4> (CI) mg/L 1000 1000 -
29 |7vkeaaeE (F) mg/L 2 2 15
30 |ATFIERELIE (DP) mg/L - - -
31 |BiEs4( # > (SO%) mg/L 1000 1000 -
32 |WfmA 4> (S) mg/L 2 2 5
33 |BE mg/L - - -
34 |7/ —ILEEEE mg/L 1 1 5
35 BT a uCi/ml - - -
WaHR B u Ci/ml - - -
36 |V EsE (P) 5 - -
37 |mELREE %R (NO;-N) mg/L 10 - 50
38 |8 (Fe) mg/L 3 3 3
39 |=@msaL (CrfY) mg/L 2 2 2
40 [Mn mg/L 2 - 2
41 [ RZ L (V) mg/L 0.2 - 0.2
BEEICL - | BREEICL S| BEEICL-
42 |E=yER - TEENRG | TEENELR| TEENRR
) % )
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http://www. tnpcb. gov. in/pdf_2017/Tnpcb&You—-41217. pdf
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RMTEHS REL S F—&H (2018F 10 BHME) SEAT B 8.
JICAFHZE I ER

Seminar on Wastewater Treatment
and
Importance of Proper Maintenance

B Purpose and Background
This Seminar is conducted as a part of “Feasibility Survey for Holistic

Management System of Sewage Treatment Plant with Remote Monitoring
Technology”, financed by Japan International Cooperation Agency (JICA).
Chennai, the target area of the project, is the largest industrial and
commercial center of South India. Along with industrial growth, water
pollution is getting serious.

In such situation knowing about water pollution, how to prevent, and treat
water is very important.

This seminar is organized to increase knowledge and awareness of people
on importance of water treatment.

Bl Date and Time 30t October 2018
10:00 - 13:00 (Seminar)
13:00 - 14:00 (Lunch)

B Venue Conference Hall SJ1
Ambattur Industrial Manufactures Association (AIEMA)
ATC Road, Ambattur Industrial Estate, Ambattur,
Chennai - 600 058

B Target Participant Company Managers, environment in-charge,
Government officers, etc.

B Organizers
Chennai Auto Ancillary Industrial Infrastructure
Upgradation Company (CAAIIUC)
Hiyoshi Corporation, Japan
Hiyoshi India Ecological Service Pvt. Ltd

B Estimated Number of Attendee 70 persons
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RTEH 8.

Seminar on Wastewater Treatment
and
Importance of Proper Maintenance

B Programme

09:30-10:00 | Registration
10:00-10:05 | Guest Speech
Ms. Shiho Bamba, Consulate, Consulate- general of Japan
in Chennai
10: 05-10:10 | Speech
Ms. Yuka Matsushiba, Programme Specialist for Partnership
with the Private Sector, JICA India Office
10:10-10:15 | Welcome Speech
Mr. Krishnamoorthy, Chairman, CAAIIUC
10:15-10:20 | Opening Remarks
Mr. Hiroshi Murata, President, Hiyoshi Corporation
10:20-10:50 | Introduction and Findings of the Project
Mr. Syunkei Ko, Project Manager, Hiyoshi Corporation
10:50-11:20 | Remote monitoring System for STP Maintenance and Operation
Mr. Akinobu Sakuda, Maintenance department, Hiyoshi
Corporation
11:20-11:50 | Lessons from Industrial Pollution in Japan and What We Can Do to
Reduce Pollution
Ms. Atomi Nishimura, Hiyoshi Corporation
11:50-12:20 | Principle of STP water treatment (How wastewater become clean?) and
importance of proper O&M
Mr. Hiroyuki Nishida, Maintenance department, Hiyoshi
Corporation
12:20-12:50 | Q &A
12:50-12:55 | Closing remarks
SIDCO (To be decided)
12:55-14:00 | Lunch
14:00 Closing
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RTEH 8.

APPLICATION FORM:

NAME

AFFILIATION

TITLE

PHONE

EMAIL

CONTACT:

M. Mayilsa

Hiyoshi India Ecological Services Private Limited

Module No: 201 & 202 (Phase |, Second Floor), TICEL Biopark Ltd., Taramani Road (CSIR
Road), Taramani, Chennai - 600 113, Tamilnadu, India.

Tel. No.: +91 - 44 - 4305 1111 / 2254 1016

Email: Mayilsamy.m@hiyoshi-india.com

Ko Shunkei

Hiyoshi Corporation

Tel. No.: 0748-32-5111 Fax No.: 0748-32-3339

Mobile phone: +81- 80- 1496 — 6230 / +91 - 91 - 7638 7455
Email: syunkei@hiyoshi-es.co.jp
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RTEH 8.

JICA support for SMEs Overseas Business Development

Feasibility Survey for Holistic Management System of Sewage Treatment Plant with Remote
Monitoring Technology in India

Seminar on Wastewater Treatment and Importance of Proper Maintenance

INTRODUCTION OF THE PROJECT
AND
RESULT OF THE SURVEY

Shunkei Ko, Hiyoshi Corporation
October 30, 2018 at AIEMA

CONTENTS

€ About Hiyoshi
€ About JICA Feasibility Survey

€ Survey Result
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CONTENTS

€ About Hiyoshi
€ About JICA Feasibility Survey

€ Survey Result

ABOUT HIYOSHI

Established 1955
Employees 309
Head office  Omihachiman, Shiga
Branches Tokyo, Yokohama, Osaka
Affiliate Shonan Analytical Center,
Hiyoshi India Ecological Services Pvt. Ltd (India)

Company Creed

Prosperity by serving the Society
Prosperity by technology

Lake Biwa
- ErtE A company cannot continue to exist without serving society.

Service to society is possible
only through the underpinning of company technology.
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RTEH 8.

OUR STRENGTH

Everything start from “ANALYSIS”, we provides ONE-STOP service such as
infrastructure O&M, providing industrial chemicals, waste treatment, and
consulting.

ONE-STOP SERVICE

BUSINESS FIELD (ANALYSIS)

Bacteria testing Agrichemical Testing (LCMSMS) Asbestos Analysis

Dioxin analysis DNA testing Heavy metal analysis
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RTEH 8.

BUSINESS FIELD (O&M)

Sewage treatment plant Sewage plant control room Drinking water plant

Jokaso system Landfill operation Electrical facility

BUSINESS FIELD

(CITY ENVIRONMENTAL CONSERVATION)

Dredging Drinking water tank cleaning Manhole works

Road cleaning Sewage pipe survey Waste treatment
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RTEH 8.

OURACTIVITY IN INDIA

M Speech contest, since 1995 M Hiyoshi India Ecological Services
M Internship, since 2004 Pvt. Ltd., since 2011
B Hiyoshi Award, since 2007

Take your way to Japan International Internship TICEL Bio Park (Lab) Nikkei , May 2
Speech Contest

Hiyoshi Award Testing Business (NABL) NABL Certificate O&M of Wastewater treatment facility

CONTENTS

€ About Hiyoshi
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PROJECT MEMBERS

Organization

Role

Name

In-charge

Confirm application of

Shunkei Ko

General Project Chief

Atomi Nishimura

Construction of Business model

Hiroyuki Nishida

Technical Survey responsible

proposed technology and | Nobuhiko Tsuzuki | Civil work technical survey
Hiyoshi raw up proposal for
forn;:nlgtflq?u?ef bUDtSiAnlgrSOSJeCt’ Akinobu Sakuda Electricity technical survey
evelopment plan Murugasamy Technical Survey/ schedule
Mayilsamy coordination
(Yoshitsugu Kajita) |System Support
(Chibibharath. P) | Technical Survey Support
Provide necessar! ) i i i
-
IC Net formulation of ODA project
and act as facilitator for
the project such as Yuri Takano Environmental policy/ coordination
creating report.
Perform survey and . .
Shiga Bank provide advices related to | Masahiro Advisor/ Local company survey/
business environmentin | Kawamura Business environmental survey

India
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TARGET REGION AND
TARGET FACILITY

@ Target region:
Tamil Nadu, Delhi, Andhra Pradesh (Major survey site is Chennai)

@ Target facility :
South phase 3MLD STP
at Ambattur Industrial estate

}

€ On-site survey period: Total 45days
1stvisit May 12-21, 2018
2 visit July 7-16, 2018
31 visit Sept 5-13, 2018
4th visit Oct 24 — Nov 2, 2018

PRODUCT AND TECHNOLOGY IMAGE

Real time Real time
monitoring monitoring
Japan
India Sensor Office
Office data
Data from
Sensors
Direct work S
Maintenance ensors
Facility
Consulting
STP plant
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COMPONENT OF REMOTE MONIT
ORING SYSTEM

Optical cable

ONU built-in

I LAN cable E B | |
HUB [ R JEm
DO trend of aeration tank 1 and 2

loggeer
L g} Camera
Sensors Devices

Picture taken by remote monitoring
camera(Equivalation tank)

Constitution of Remote monitoring system

OUTLINE OF 3MLD STP PLANT

Sewage Treatment Plant at Ambattur (South)
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SURVEY ITEMS

Category

Contents of Survey

1-1. Survey on development issues in target countries and region

1. Development issues of
Target countries and
region

Basic information of target facilities

Appropriately measure total load volume of raw water which
is basic unit for existing facility

Confirm existence of heavy metals and other hazardous
substances.

1-2. Survey on development plans, policy, and law and regulations

Survey on current water
treatment  situation in

related to development issue.

India

1-3. Japanese Country Assistance Policy for Respective Countries
related % d

ated to development issue.

1-4. Analysis_of ODA project and other donor's precedent related to
development issue.

2. Proposed company,

2-3.Compatibility of proposed technique and product to local country
Survey on current treated water quality

Confirm each sensor and system performance

Confirm needs and competitive service price of the proposed
technique

Survey on local procurement

product and Technology

2-4.Possibility of contribution to solving Development issues
Survey on current treated water quality

Establish sensor and system onsite and monitor water
condition.

Water management situation by current government

SURVEY ITEMS

Category

Contents of Survey

3. Formulating ODA project

3-1. Outline of formulating ODA project

3-2. Content of formulating ODA project

3-3.C/P candidate organization and discussion situation

3-4. Possibility of collaboration with other ODA project

3-5, Issues and risk and countermeasure for formulating ODA
project

Management plan and implementation system of
TNPCB and CAAIIUC

3-6. Environmental and Social Considerations

Confirm upper stream company discharge situation
Analysis of raw water, before treatment

Analysis of treated water

Confirmation of regulatory limit

3-7. Expected development effect through formulating ODA
project

4. Business Development Plan

4-1. Outline of Business Development Plan

4-2. Market analysis

4-3. Value chain
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CONTENTS

€ About Hiyoshi
€ About JICA Feasibility Survey

€ Survey Result

UPPER STREAM COMPANY SURVEY1

B Description of the survey

« Select 21 sites (Automobile service, metal processing, food
manufacture) in the Ambattur and collected wastewater sample and

tested.
» Tested parameters are: BOD, COD, Oil and grease, and heavy
metals
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UPPER STREAM COMPANY SURVEY2

B Testresult
[Automobile service]
+Oil&Grease, Mineral Oil, TSS were high, Heavy metals(Hg, Pb, Zn, Ni) also detected
[Food Manufacture]
-TSS, Oil&Grease and BOD were high
[Metal Processing]
-Oil&Grease, Mineral Oil, BOD were high, Heavy metals(Hg, Pb, Zn, Ni) also detected

[Automobile Service] n=4 [Food Manufacture] n=3 [Metal Processing] n=12

3MLD STP RAW WATER TEST

B Description: Samples collected 3 times a day, mixed as one sample, repeated for one week
from May 16 to 22, 2018 and tested.
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3MLD STP RAW WATER TEST

B Description: Samples collected 3 times a day, mixed as one sample, repeated for one week
from May 16 to 22, 2018 and tested.

(I

mssL |\Average 398.6 BOD3

600
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RESULT FROM REMOTE
MONITORING DEVICE1

B Network Camera live video

Using Network camera function, Pan-tilt-zoom, we were
able to get real-time situation of the STP and able to obtain
necessary information for facility operation and
maintenance.
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RESULT FROM REMOTE
MONITORING DEVICE1

B Water and device operational data

Through water data and operational data sent from data
logger, we could confirm treatment condition real-time and
obtain necessary information for facility operation

RESULT AND DISCUSSION

B SURVEY ON UPSTREAM COMPANY:
® From water test results, some water contained Oil&Grease, heavy
meatal which will affect the STP treatment.
® There are characteristics of water by type of industry and need to
make different action according to type of industry to reduce water
pollution.
® Need to consider disposal of highly polluted wastewater, treated as
valuable resource, change of manufacturing process, establish of
water treatment facility, etc.
m 3MLD STP RAW WATER TEST
® Inflow of oil, inflow of high level of BOD exceeding designed level
were found.
B ESTABLISHMENT OF REMOTE MONITORING DEVICE
® Through network camera, data from measuring device, we confirmed
it is possible to collect necessary information for O&M
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THANK YOU FOR YOUR
KIND ATTENTION

HIYOSHI CORPORATION
908 Kitanosho Omihachiman, 523-0806, Japan
TEL: +81-0748-32-5111
https://www.hiyoshi-es.co.jp/english/

HIYOSHI INDIA ECOLOGICAL SERVICES PVT. LTD
Module No: 201 & 202 (Phase |, Second Floor), TICEL Biopark Ltd.,
Taramani Road (CSIR Road), Taramani, Chennai - 600 113, Tamilnadu, India.
TEL: +91-44-4305-1111
http://hiyoshi-india.com
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JICA support for SMEs Overseas Business Development

Feasibility Survey for Holistic Management System of Sewage Treatment Plant with Remote
Monitoring Technology in India

Seminar on Wastewater Treatment and Importance of Proper Maintenance

Principal of STP O&M
(How water will become clean)
- Importance of O&M -

Toshiyuki Nishida, Hiyoshi Corporation
October 30, 2018 at AIEMA

WHAT IS Sewage Treatment Plant
(STP)

B Sewage Treatment Plant (STP) is a facility for treating domestic water.

B Effluent Treatment Plant (ETP) is a facility for treating industrial water.

B The facility that CAAIIUC operate is STP
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STP TARGETS DOMETIC WATER

Pumping
House  gtation
Factory
Sewage
pipeline

Sewage treatment plant
| ITEMS FORBADE TO DISCHARGE |

Qil Solid Waste Chemicals ]

TYPES OF STP IN JAPAN
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MATERIALS CONTAINED IN
SEWAGE

Dissolved Undissolved

O fcroorganisms
Low
molecule
organics

1S

Inorganic ion
(NH4*,PO,*
Metal ion, etc.)

Inorganic Matter

Organic Matter

OUTLINE OF WATERTREATMENT

Primary | Purpose: Removable of large solid waste and floating solid waste
Treatment | Method: Screen, Sedimentation, Floatation, etc.

J C
Secondary | Purpose: Removable of soluble organics
Treatment | Method: Activated sludge, contract aeration, etc.

J L

Tertiary Purpose: Removable of Nitrogen, phosphorous, fine particle, soluble

inorganics
Treatment Method: Denitrification, coagulation, activated carbon, sand filtration, etc.

| —Eximan | Seccnden,

Nustrient

. u Treated

Sedlmentatlon Excess
Solid Sludge
particles Sludge Sludge treatment
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PRIMARY TREATMENT
(PHYSICAL TREATMENT)

Screen: Grid Chamber: Primary Sedimentation:
Remove large Remove sand Remove smaller solid
particles particles

SECONDARY TREATMENT
(Bio-Chemical Treatment)

Bio-Chemical Treatment Processes Categorized by Microorganisms

T e e [

¥ Standard Activated Sludge UASB (Upflow Anaerobic Large Sludge generation
4 A/O (Anoxic / Oxic) Sludge Blanket) High treatment efficiency
% A2/0O (Anaerobic / Anoxic / Oxic) EGSB (Extended Granular Solid-liquid separation
@  OD (Oxidation Ditch) sludge Bed) requires
SBR (Sequencing Batch Reactor)
MBR (Membrane Bio-Reactor)
Q Fluidized Bed Bio-Filter Anaerobic Fluidized Bed Less sludge compared to
g, Process suspended method
Q Biological Contact Oxidization Strong for load change
Trickling Filter Process Anaerobic Filter Process Clogging occurs
Submerged Bio-Filter Need to treat exfoliated
microorganisms
large sludge generation Less sludge generation
Fast Treatment speed Slow treatment speed
Generated gas is CO2 Generated gas is CH4, CO2
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SECONDARY TREATMENT
(Bio-Chemical Treatment)

Aeration Tank Return Sludge Secondary
Sedimentation Tank

TERTIARY TREATMENT
(Nitrogen removable)
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TERTIARY TREATMENT
(Phosphorous removable)

Inorganic Polymer

Wastewater coagulant coagulant
(CaCl2, PAC, etc.)

Surface of colloid in water is charged + or —
therefore if surface charge is same, colloid
will repulse and will not coagulate.
Coagulation chemicals will absorb to these
particles and neutralize surface charge to
reduce particles to repulse each other.

pH
) coagulant Polymer
adjusting o 4 Treated
Raw water water
. ) Sedimented
Reaction Coagulation Setlling Sludge

tank tank tank

Add coagulant in reaction tank and adjust pH
and quickly mix it.

Mix for certain time in next coagulation tank to
make large floc.

Lastly settle and separate flocs in coagulation-
sedimentation tank.

http://www.toyosaver.ecweb.jp/contents/contents.html
http://www.tohkemy.co.jp/item/unit_p4.html

DISINFECTION

Chlorination

Disinfection making use of oxidation of chlorine. Most
popular in Japan. It is also used for disinfection for drinking
water. Chlorine tend to residue and may generate
trihalomethane. It sometime affect natural ecology. Less
effective to certain microorganisms such as cryptosporidium

UV Disinfection

Make damage to RNA in microorganism cell by ultra
violet ray. Less residue. Ultra violet lump,
maintenance fee is high. Used in case when natural
ecology need to be considered.

Ozonation

Disinfection making use of oxidation of ozone. No residue.
Need waste ozone and construction fee, maintenance fee is
high. Used to remove odor and color.
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DAILY MAINTENANE

Outline of input / outline of treatment plant

<INPUT> <OUTPUT>
Waste Treated
Water Water treatment Water ;
dif d sand,
plant Screen waste

Drinking water,
Industrial water

Physical ————> Sludge— |0 Sludge

treatment plant

Electricity Chemical EE—— e =LY (¢le 2.1 V-l B
Chemical ... . q
emica BlOlOglCﬁ' R Yo 1< (s 18
Fuel change reneresessnennnnseens > Heat
Air

wesnessnnsnsanennnne 3 NOiSe and vibration

Wastewater treatment plant is constitute of various machines and attached devices and equipment. It

will give effect to whole facility if any one of them have failure.
It is important to understand characteristic of own facility and know changes through each process in the
plant, concern to whole process from input to output and operate each process properly.

Sewer maintenance guidelines 2003

MAINTENANCE EXAMPLE

. Desludging
Example of the Maintenance for the Membrane (Removal of Sludge)

separation activated sludge process Sludge
storage

tank

Discharge

Inflow
: Nitrification tank - .
Aeration type AT ED Denitrification Disinfection
Screener Adjustment el (Membrane tank
tank separator)
Primary Process
Function Removal of Uniform periiicaton SSHOE ﬁf S o
and . P Removal of AUEER Disinfection
residue quantification organic matter Nitrification « Solid
Purpose liquid separation
@ Screen (DTransfer quantity 1
Mainte- Removal of (2Operating @ ransparency
nance residue condition of BResidual chlorine
Transfer pump « 4 ater temperature
Checki Operating time temperature (BWater temperature mple
pecKing )Stirring condition Bstirring ©stirring situation measurement kit
items Abnormal water condition
level condition
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MICROORGANISMS IN ACTIVATED
SLUDGE

(when the treatment process is good)
Various microorganisms (many kinds)are observed in the microscope

‘ Vorticella (Ciliate)

Vorticella exists alone, and there is a myoneme (strand) in the handle. This

The sedimentation of sludge is good, species often appears in activated sludge. There are many phagocytes in the
and the separated supernatant water is body, It is characterized by conspicuous mouth contours. Typically this species
also clear will emerge when purification is good and is bigger in size. The anterior portion

has a mouth opening that is surrounded by a band of hair like structures or cilia.

MAINTENANCE OF ACTIVATED
SLUDGE

SVI(Sludge Volume Index)

SVl is index to know settling characteristic of activated sludge.
Itis defined as 'the volume (in mL) occupied by 1 gram of activated sludge after
settling the aerated liquid for 30 minutes'

Sludge volume after settled for 30minute (ml/L)

SVI= )
MLSS concentration (g/L)
After
30min.
700m
11X f MLSS SV30% gy =—300mblL
3000m 3g/L
gL 300m7{ = 100(ml/g)
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INSPECTION OF EQUIPMENT

It is also important to make sure that the equipment attached to the facility are
functioning properly.

Checking the Checking the
pump blower

LASTLY....

Points for proper O&M for wastewater treatment to make
water clean:

B Understand function of each facility (Understand principal)
B Understand treatment basic unit

B Realize change (thorough daily maintenance and water
testing

B Cause is from upstream
B Predict on risk and be prepared

B In case for industrial zone, understand upstream
information and have true figure

B New device and technique are also important but most
important is development of human resources
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THANK YOU FOR YOUR
KIND ATTENTION

HIYOSHI CORPORATION
908 Kitanosho Omihachiman, 523-0806, Japan
TEL: +81-0748-32-5111
https://www.hiyoshi-es.co.jp/english/

HIYOSHI INDIA ECOLOGICAL SERVICES PVT. LTD
Module No: 201 & 202 (Phase |, Second Floor), TICEL Biopark Ltd.,
Taramani Road (CSIR Road), Taramani, Chennai - 600 113, Tamilnadu, India.
TEL: +91-44-4305-1111
http://hiyoshi-india.com
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JICA support for SMEs Overseas Business Development

Feasibility Survey for Holistic Management System of Sewage Treatment Plant with Remote
Monitoring Technology in India

Seminar on Wastewater Treatment and Importance of Proper Maintenance

LEARNNG FROM
POLLUTION IN JAPAN

Atomi Nishimura, Hiyoshi Corporation
October 30, 2018 at AIEMA

1. India’s Economy and Environment
2. Japanese Pollution and Legislation

3. Shiga Prefecture and its Challenge
toward Protecting Environment
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1. India’s Economy and Environment
2. Japanese Pollution and Legislation

3. Shiga Prefecture and its Challenge
toward Protecting Environment

WORLD ENVIRONMENTAL
MARKET

Japan

Market size per capita (&/capita)

Source: Ministry of the

India Environment, Japan)

GDP per capita (US$/capita)(PPP converted)

There are positive correlation between GDP per capita and Environmental market size
(from world estimate by British BIS)
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ECONOMY IN INDIA

9.00 |gh economic growth 2,500
600 (every year around 7%

2,000

~7.00 =
S @
< 6.00 -
s 1,500 g
O 5.00 8
o &
L 4.00 o
o 1,000 @
o
3.00 o
o
2.00 Steadily increase s0 O
100 GDP per capita
0.00 0
2013 2014 2015 2016 2017
mm India GDP per capita  —India GDP growth  —World GDP growth

Source: https://data.worldbank.org

INDIA'S ENVIRONMENT

Left is Cooum river in Chennai.
Waste are littered everywhere.
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1. India’s Economy and Environment
2. Japanese Pollution and Legislation

3. Shiga Prefecture and its Challenge
toward Protecting Environment

LEGISLATION AND
HISTORICAL BACKGROUND

PUBLIC POLLUTION ENVIRONMENT ECOLOGY
HEALTH High Economic Growth Slow Economic Growth
| 1960 1970 [1980 | 1990 | 2000 | 2005
> Mining Automobile Establishment |High Technique‘ Hollowing out | Established Kyoto
£ |ShipbuildinglElectricity Of Environment of industry Ministry of the | Protocol
a Agency Environment
Z
2 = (4} o 5
? 3 c ; 8 o 8 & 2 % =
S 0.2 o =] =2 0255 =
£S5 (7} Q= S o E0S® k)
=== s £ £ < < =S 20 —1 -
© .2 0 (S] O - oc%w 5 o
oca Q = (o) =S 8 S Q=
ES = = 80| ez o82=c £ 9
598 g E o c o os 28 £ 8E
52% g 35| 583 EEE S X380
o= da| (daa 588 806
OF 2+«
Ashio Mining Minamata disease > Law Concerning Special Measures
Itai-Itai disease Eutrophication against Dioxins(1999)
, ° Water Pollution Control Law . I\BIIa?IC'Alcz:onIESS‘abI’IStl;I(nZgOSO?ound
. i : aterial-Cycle Societ
Gl POHUt.I 10 Eenice) Law_ — >+ Soil Contamination Countermeasures
. Basic Law for Waste Disposal and Public Act(2002)
Eas-c a {i | Poll t,CIeansing Law(1971)  Basic Environment . [aw concerning Reporting etc. of Release
EAEEEY PRI e Law(1994) of Specific Chemical Substances to the
Control(1967) . Ghemical Substances + Chemical Substances Environment and Promotion of the

Control Law(1973) > Control Law(1986) — > Improvement of Their Management(1999)
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MAJOR HISTORY OF
POLLUTION IN JAPAN

1960’ Niigata Minamata disease
poisoned by methylmercury
drained from the chemical factory

1890’ Ashio Copper Mine
Incident

1910’ ltai-itai disease
Cadmium poisoning from
industrial waste & 1960’ Yokkaichi asthma

Air pollution caused by sulfur
dioxide and nitrogen dioxide
emissions from factories

.\ 1950’ Minamata Disease
poisoned by methylmercury

drained from the chemical factory

SUMIDA RIVER IN TOKYO
(1961)

» o«

In 1961 Sumida river was said “It is rather sewage, not river”, “Methane gas
bubbles were coming out.”

Source Japan Dam Foundation website

HiEEELhttp://www.rfe.or.jp/sozailresult/ivent/H26/sizensaisei/1_kanenawa.pdf
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TAMA RIVER IN TOKYO

b = - - g i
i Y. W TR

Tama River in 1970’s was worst condition, foam from detergent
and smelling bad odor to surrounding area.

Source: Office of Keihin, Ministry of Land, Infrastructure, Transport and Tourism

SUMIDA RIVER
TODAY

Source: https://www.bing.com/images/search?view=detailV2&ccid=RgAHSz%2F%2B&id=0C96D
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TAMA RIVER
TODAY

https://www.bing.com/images/search?view=detailV2&ccid=RgAHSz%2F%2B&id=0C96D

BOD CHANGE IN
TAMA RIVER

12

o =] = =] =]
’ | {
) 4
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1. India’s Economy and Environment
2. Japanese Pollution and Legislation

3. Shiga Prefecture and its Challenge
toward Protecting Environment

SHIGA AND LAKE BIWA

Lake Biwa is a source of water
for about 14.5 million people
The lake’s water supporting
14.5million people’s living and
industry in Kansai area, which
correspond to about 11% of
Japanese population

Source: Shiga Prefecture
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RED TIDE IN LAKE BIWA

Lake Biwa in 1970’

https://cdn. mainichi jp/vol1/2017/05/05/20170505hpj00m040016000¢/9.jpg 1

“SOAP MOVEMENT”

In 1977 Outbreak of fresh water red tide in large area in Lake Biwa.

One cause of the red tide was determined to be phosphorous contained in synthetic
detergent.

Residents united and launched a movement to discontinue the use of detergents
containing phosphorous and promote the use of soaps contains natural oils... This
was so-called “Soap Movement”

Housewives took the lead in resolutely demanding the urgent implementation of
measures by the prefectural government.

On July 1980 “the Ordinance for the Prevention of Eutrophication of Lake Biwa” was
finally enforced, prohibiting sales, use, and exchange as gifts of household synthetic
detergents containing phosphorous, regulated the nitrogen and phosphorous
discharge from factories. Source: Shiga prefecture
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INDUSTRIAL DEVELOPMENT AND
ENVIRONMENTAL LOAD IN SHIGA

Total price of Number of
products shipped business office
= =)
Q o
§ g
S =1
= 2
Q o
= g
2
1,232
Dramatic kg/day
Increase

Days

Total Phosphorus Inflow (kg/day)

'72°75 ‘78’81 '84 ‘87 '90 ‘93 ‘96 '99 '02 ‘05 ‘08

‘Rain fall
" Mountain forest
City
Agriculture
Industry
1,175 1,144 Domestic
kg/day  kg/day =Treatment facility
941
kg/day

755

kg/day 648

kg/day

Source: Shiga prefecture

OUTCOME OF THE ACTION

Number of days and water body that Red tide appeared

3 Numberofdays . Number of water
appeared body appeared

Change of BOD Flow into Lake Biwa

= Southern Lake Inflow River

Northern (West) Lake River

20

\/\/\_\/\/\/\/\/\ 09
1.0 081

0.65

0.0
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THE LAKE BIWA MODEL

Water Environment ’ Economy
Conservation and Proper use Development

Reduce environmental

load through water / R
\ treatment
Citizens knows A

Reduce cost, New
water environment,

environmental
contribute to reduce market
environmental load
through their life

Building of relationships with
jovernment in order to improve wa
quality and conserve, establishment
cor doraf2 aroups

Establish standard ACademy
and monitoring

The soap movement, phragmite group Corporations working in advanced water
reeds conservation, Lake Biwa mass o environment business, research

. clean-up, environmental learning, institates including universities
Superwse water conservation activities in river basins
environment

- Industrial
conservation and use GOV€: :1ment

Development

Ordinance establishment including the
Eutrophication management ordinance, spread of sewage
systems, the Mother Lake 21 plan

LAKE BIWA TODAY

The “Soap Movement” in Shiga attracted attention nation wise and gradually
phosphorous removed from all detergent in Japan.

Unique thing about this movement was that small action started by
housewives has moved big companies (detergent manufactures),
government, leading to change of law and ordinances.

ENVIRONMENTAL PROBLEM CAN BE
SOLVED BY EACH CITIZEN'S AWARENESS!

It is important that each citizens be concerned about the environment of your
own country and tackle toward the problems together.
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THANK YOU FOR YOUR
KIND ATTENTION

HIYOSHI CORPORATION
908 Kitanosho Omihachiman, 523-0806, Japan
TEL: +81-0748-32-5111
https://www.hiyoshi-es.co.jp/english/

HIYOSHI INDIA ECOLOGICAL SERVICES PVT. LTD
Module No: 201 & 202 (Phase |, Second Floor), TICEL Biopark Ltd.,
Taramani Road (CSIR Road), Taramani, Chennai - 600 113, Tamilnadu, India.
TEL: +91-44-4305-1111
http://hiyoshi-india.com

90



RTEH 8.

JICA support for SMEs Overseas Business Development

Feasibility Survey for Holistic Management System of Sewage Treatment Plant with Remote
Monitoring Technology in India

Seminar on Wastewater Treatment and Importance of Proper Maintenance

REMOTE MONITORING
SYSTEM FOR STP O&M

Akinobu Sakuda, Hiyoshi Corporation
October 30, 2018 at AIEMA

OUTLINE OF REMOTEMONITORING
SYSTEM(1)

System to remotely monitor and operate target facility
using PC/Smart phone through

Internet
et 4 ...
""""""""""" —=——
.... « A -,
Smart phone D “ : * Tablet
» v “a
Desktop PC Target Facility Laptop

System Image
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OUTLINE OF REMOTEMONITORING
SYSTEM(2)

Data can be monitored from any place in the world through internet
(requires Global IP)

A tool to find out optimum operation

Free to customize data that you want to obtain or operate.

Report can be prepared automatically, reduce time to prepare them.
Useful to shared within the organization

Economical as internet connection and battery exchange are the only
cost necessary.

There are multiple items that can be collected, operated through the
remote monitoring system:

@ Network camera live movie

@ Measuring devices data logging

@ Devices operating data logging

@ Devices' failure alert (email/phone)

® Remote operation of the devices -+ and others

OUTLINE OF REMOTEMONITORING
SYSTEM(3)

@ Network Camera Live Movie
€ Can obtain live visual information from distance place.

¢ Can obtain stationary picture using the network camera

€ Can confirm operating condition if existing facility have
central monitoring device

€ Can be used for security camera to monitor trespasser.

€ Can be select any place to establish, inside or
outside.(May require housing, depend on condition)

Example of a network Central monitor
camera establishment
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OUTLINE OF REMOTEMONITORING
SYSTEM(4)

@ Measuring devices data logging

¢ Can select measuring devices depends on the facility size
and condition.

¢ Can freely customize various measuring devices.
€ (pH, ORP, DO, MLSXX EC, flow rate, demand monitor, etc))

€ Can also obtain analogue signal of existing measuring
devices (need to check output format of analogue output)

€ Can automatically create graphs, leading visualization

Converter Sensors

OUTLINE OF REMOTEMONITORING
SYSTEM(5)

@ Devices operating data logging

@ Can increase/decrease number of signals according to
facility size

¢ Can use the data to see correlation of data from
measuring devices.

¢ Can be used to check operation of devices

¢ Modification of control board is required to remove
electrical contact out.

€ From accumulated data, it can be used as reference for
considering maintenance freguency and timing

Example of a control panel Modification of existing control
panel (removed contact)
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OUTLINE OF REMOTEMONITORING
SYSTEM(6)

@ Devices' failure alert (email/phone)
€ Can grasp device failure situation from distance place

& Failure alert can be an index for visiting unmanned facility

¢ From failure record and frequency, maintenance frequency
can be estimated, leading devices longer life

& Fajlure alert can be sent by setting data upper limit and
lower Iimit of devices

Sent to: Sakuda
Title: [ALERT]
Place: Omihachiman
Treatment Facility

Water Level: High

Breaker trip Failure alert email

OUTLINE OF REMOTEMONITORING
SYSTEM(7)

® Remote operation of the devices

& Can operate from distanced place

€ By monitoring water level data, water level can be
controlled even at the facility which does not equipped
with water level control circuit.(relay pump, etc.

€ Can be controlled remotely even when there is failure of
automatic control circuit or human error, as back up

Remote monitoring monitor Remote monitoring board

04



RTEH 8.

OUTLINE OF THE
REMOTE MONITORING PROJECT (1)
Established 2 of each Network Camera, pH meter, ORP
meter, DO meters at SMLD STP plant at CAAIUC and
collected all devices operation logging data.

Establishment is not the goal but collecting and
analyzing collected data is the main purpose.

Purpose and benefit
B Grasp raw water condition

----------------------------------------- Service Providing
B Monitor treatment condition on time Structure

OUTLINE OF THE
REMOTE MONITORING PROJECT (2)

Analyzing Basic Data

Live video from Networking Camera
Logging data from Measuring
Device

Logging data of Device operation
Water test data by Hiyoshi India
Regular maintenance record by
Hiyoshi India

0P O

Place Set Remote Monitoring Devices

Camera 1: Collection Sump(to visually see water condition)
Camera 2: Equalization Tank, Aeration tank, Clarification Tank
Monitoring (to visually see water condition)

Sand Sedimentation Tank: pH meter1, ORP meter1 (To understand
water quality of raw water)

Aeration Tank 1: DO meter1 (To understand aeration condition)
Aeration Tank 2. pH meter 2, ORP meter 2(To understand
treatment condition)
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OUTLINE OF THE

REMOTE MONITORING PROJECT (3)
STP Flow Chart

AERATION TANK 1 ‘ CLARIFER ‘

230m3 230m3 178m3

RAW SEWAGE
COLLECTIONSUMP.

AERATION BLOWER

OUTLINE OF THE
REMOTE MONITORING PROJECT (4)

Remote Monitoring Device Setting Work

Connecting wires to  Established control

Laying of cables
control panel panel

Established Collection Established Treated

Sump Camera tank Camera Established sensors
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RESULT OF SURVEY (1)

Live movie of the network camera

zoomed

Using Network camera function, Pan-tilt-zoom, saved the

view as stationary pictures.

- Able to obtain clear picture as seen onsite.

- Able to confirm conditions and problems causing water
treatment.

RESULT OF SURVEY (2)

Data Analysis of Measuring Device Logging Data

Measuring Device Logging Data

Device Operation Logging Data

By comparing Measuring Device Logging Data and
Device Operation Logging Data in time series, it can be
confirmed that treatment is done in properly.

Get correlation by comparing each parameters of
Measuring Device Logging Data.

80

97



RTEH 8.

RESULT OF SURVEY (3)

Data Analysis of Water Quality Test data by Hiyoshi India

Samples were collected and teste
by Hiyoshi India. Discussed with
Hiyoshi India and Hiyoshi Japan,
analyzed the data using graph
and various data analysis tool.

81

RESULT OF SURVEY (4)

Maintenance Record by Hiyoshi India
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SUMMARY (1)

Discussion from Survey Result

> Proved application of our remote monitoring technigue in
Japan can be applied to India to collect data.

> By collecting basic information for data analysis, we
demonstrated that this Japanese style O&M, i.e. data
analysis in Japan cooperating with Hiyoshi India is feasible.

> We confirmed electricity issue, unstable internet in India and
these will be major issue in developing remote monitoring
business in India.

> By using data memory devices such as SD card or USB
stick, data can be transferred, without internet connection.

> Since made in Japan product is costly we also done
market survey for procurement in India and found that
most of items necessary for remote monitoring can be
purchased within India.

83

SUMMARY (2)

Future Development

» Evaluate design such as structure, volume and consider
issues from design. With water quality data, give
improvement proposal, consulting service.

> Through remote monitoring, establish a system for device
repairing/revamping and construction management and
safety management.

> Train and improve local staffs’ technique through O&M
using remote monitoring.

OUR AIM IS TO CONTRIBUTE TO IMPROVEMENT
OF WATER ENVIRONMENT IN INDIA THROUGH
O&M AND CONSULTING SERVICE

84
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THANK YOU FOR YOUR
KIND ATTENTION

HIYOSHI CORPORATION
908 Kitanosho Omihachiman, 523-0806, Japan
TEL: +81-0748-32-5111
https://www.hiyoshi-es.co.jp/english/

HIYOSHI INDIA ECOLOGICAL SERVICES PVT. LTD
Module No: 201 & 202 (Phase |, Second Floor), TICEL Biopark Ltd.,
Taramani Road (CSIR Road), Taramani, Chennai - 600 113, Tamilnadu, India.
TEL: +91-44-4305-1111
http://hiyoshi-india.com
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Seminar on Wastewater Treatment
and
Importance of Proper Maintenance

This Seminar is conducted as a part of “Feasibility Survey for Holistic Management System of Sewage Treatment
Plant with Remote Monitoring Technology”, funded by Japan International Cooperation Agency (JICA).

In association with

Hiyoshi Corporation, Japan Hiyoshi India Ecological Services Ambattur Industrial Estate Chennai Auto Ancillary
Private Limited, Chennai Manufactures’ Association,  Industrial Infrastructure
Chennai Upgradation Company,
Chennai

Chairman, President, Directors and Members of the Executive Committee

are Cordially inviting you to the Seminar

Date: 30t October 2018 (Tuesday)
Time: 09:30 - 13:00 hrs followed by lunch
Venue: Conference Hall SJ1
Ambattur Industrial Estate Manufactures Association (AIEMA)
ATC Road, Ambattur Industrial Estate, Ambattur, Chennai - 600 058

Chief Guests:

Ms. Yuka Matsushiba, Programme Specialist for Partnership with the Private Sector, JICA India Office, Delhi
Mr. E. Prakash, District Environmental Engineer, TNPCB Ambattur, Chennai
Mr. L. Venugopal, President, AIEMA, Chennai

Mr. G. Krishnamoorthy, Chairman, CAAIIUC, Chennai

Mr. D. Ravi, Past President, AIEMA, Chennai

Mr. Hiroshi Murata, President, Hiyoshi Corporation, Japan

Speakers:

Mr. Shunkei Ko, Project Manager, Hiyoshi Corporation, Japan

Mr. Akinobu Sakuda, Maintenance Department, Hiyoshi Corporation, Japan
Ms. Atomi Nishimura, Project Coordinator, Hiyoshi Corporation, Japan

Mr. Hiroyuki Nishida, Maintenance Department, Hiyoshi Corporation, Japan Think of Ecology
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QUESTIONNAIRE

Your Company’s Information

Company Name:

Address:

Contact Numbers:

Contact Person’s:

Contact Person’s Email:

Website (URL):

Please check box(es)
Q.1: How do you feel about this seminar?

(OVery useful [Useful [ONotuseful [JOthers (

Q.2: In which part is the most interest for you?

Introduction and findings of the project

[JRemote monitoring system for STP operation& maintenance

[JLessons from industrial pollution in Japan and what we can do to reduce the pollution
[JPrinciple of STP water treatment and importance of proper operation& maintenance
0Q&

Q.3: In this seminar what needs to be improved?

Q.4: Would you like to participate in a seminar for STP management in the future?

[IDefinitely [(IYes, I would [JMay be [JDepends on cost [INo, [ wouldn’t
Q.5: Do you have STP in your facility?

[1Yes -> Please answer Q.6 & Q.7 or [ONo -> Please answer Q.7
Q.6: Do you have problem(s) on treated water of your facility? [JYes or [JNo

If the answer is Yes, what is your problem(s)? You can select as much as you want.
IBO [JCOD [JpH aTs [JOdor [JOil & grease
[JContamination with industrial wastewater

[JOther(s) Problem on:

Q.7: Are you planning for improving your STP? [1Yes or [No

If you have special issue on STP management, please write it here:

We very much appreciate for your cooperation on this questionnaire and participation in the seminar.
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Seminar on Wastewater Treatment and Importance of Proper Maintenance

List of Participants

S.No. Name Affiliation Title
1 [R.Vinayagamoorthi Autotech Cor.Manager-QA
2 |P.Karthick Saimirra Irno Sr.Manager-HR/Admin
3 |Suganth Jeyaraman Autotech JT.Managing Director
4 |Muniraj Sreemaan Agro Manager
5 [|M.Lenin Excellent Engineers CEO
6 |M.P.Mahesh Pokma Automobile Services Pvt.Ltd MD
7 |Joseph Elta Tools MD
8 |K.P.Mahendran Murugan idlishop HR
9 |A.Srinivasan KUN Auto tech HR
10 |T.Bharathidas Tamilnadu Dairy Foods QC
11 [Asha TCS Admin
12 |S.Namachivayan Globe Components Private Limited Asst.Manager QA
13 [Senthilkumar.M KUN Motor Co Private Limited Admin
14 [C.Raju AIEMA Director
15 |V.B.Ganeshraj Star Heat Treaters Partner
16 |[S.Sathishkumar RG Bronze Mfg Company Pvt. Ltd. HR Manager
17 [K.Manickam YKM Engineers MD
18 [P.Selvamani Lakshimi Nissan HR
19 |S.Manikanda Flame tech Manager
20 |P.S.Ramesh Airflow Engineering Private Limited MD
21 |S.Venkatesan Primetec IND MD
22 |Kamatchinathan Kupps R Sachs India Pvt. Ltd. Engineer
23 |Pradeep Lunawat Arihant garment processors
24 |H.Ishibashi DUA Consulting Consulting
25 |R.Prasanna Lanson Toyota Executive-HR
26 |K.Jayaprakashh Sreemaan palani prabakar agro foods Manager
27 |T.Rame AIEMA Hon.Gen.Secretary
28 |Junichi Fukao Ernst & Young LLP Manager
29 |V.Johnson Richard Concorde Motors (india) Limited Service Manager
30 |Kannan Pasupathiraj Eco Tec Managing Partner
31 |lshwarya Pandiyan Eco Tec Technical manager
32 |N.Venkatasamy Flowline Technologies Pvt Ltd Managing Director
33 |Noritada Hayashi Japan External Trade Organization Director
34 |Yoshinori Metori KNM Management Advisory Services Pvt. Ltd. Japan Desk
35 [Mr. Veera Babu Veerla JETRO Chennai Officer-Business Development
36 [Shohei Hosokawa Mizuho Bank Chennai Branch Assistant Vice President
37 |Susai Raju.A KUN Hyundai Personnel & Admin Officer
38 |M.V.Robert Workflow Automation
39 |R.Balamurugan Chennai Ford Service Manager
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40 |Yuka Matsushiba JICA India Office, Delhi Programme Specialist
41 |K.Dhavamani Accurate Machines and Accessories Pvt. Ltd. Director

42 |Sandhya Hariharan Srimukha Precision Products Director

43 [Chellappa Sriram ABK AOTS Dosokal Vice President

44 |Vikas P.Bafna Charag Chemical Industries

45 |[E.B.Joa CAAIIUC Director

46 [Dr.V.Muruganandam Vivekananda Institute of Tropical Mycology Associate Director
47 [Lucas Rosaro Pishon Greenfurs MD

48 |Shiva Sri Sastha Electro Plates Manager

49 |V.Raju Shrivik Industries Pvt. Ltd.

50 [M.Suresh Saimirra AGM

51 [P.Ganapathi Continental Thermal MD

52 |T.Krishna Murugan idlishop

53 [P.Anbumani KVN lIssuzu

54 [S.Dineshkumar Global Enviro System Manager

55 |Srini Jothi Global comp QR Engineer

56 |Mr. Mandar Chougule Grasim Industries Dy. General Manager
57 |[B.Sreeram TVS Upasanna Sr.Vice President
58 [K.Vohra Classic Motorcycles CEO

59 |G. Krishnamoort CAAIIUC Chairman

60 [Shynu.M KUN Auto Co. Pvt. Ltd.

61 |D.Padmanab Will Power Enginners CEO

62 |[R. Sridhar Spico Pl Private Limited

63 [Sanjay GSPL

64 |G. Narendra Ba TCS
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The results of the Feedback (Q&A)

Q.1: How do you feel about this seminar?
Very useful
Useful
Not useful

Q.2: In which part is the most interest for you?
Introduction and findings of the project
Remote monitoring system for STP operation&
maintenance
Lessons from industrial pollution in Japan and
what we can do to reduce the pollution
Principle of STP water treatment and importance
of proper operation& maintenance
Q&A

Q.3: In this seminar what needs to be improved?
Yes
No

No answer

RTEH 8.

14
17

12

13

10

31

Q.4: Would you like to participate in a seminar for STP management in the future?

Definitely
Yes, | would
May be
Depends on cost
No, | wouldn’t
Q.5: Do you have STP in your facility?
Yes
No
Q.6: Do you have problem(s) on treated water of your facilit
Yes
No
Q.6-2 If yes,
BOD
CoD
Odor
Oil & grease
Contamination with industrial wastewater
Q.7: Are you planning for improving your STP?
Yes
No
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