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3 https!//www.wssinfo.org/fileadmin/user_upload/resources/Brazil.xls
4 p25, section 6.1, Diagndstico dos Servigos de Agua e Esgotos — 2015
http://www.snis.gov.br/downloads/diagnosticos/ae/2015/Diagnostico_AE2015.zip
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Summary
[ Current Situation in the Target Country

(1) Development issues in the target country/area

Proper treatment of waste water is becoming a serious issue in Brazil, and according
to the National Sanitation Information System (Sistema Nacional de Informacées sobre
Saneamento: SNIS) only 42.7% of all waste water in Brazil is properly treated as of
2015. Fundamental solutions to soil and water contamination from lack of treatment
capacity and improper treatment have not been attained. The cause of water
contamination can be attributed to industrial waste water, agricultural waste water,
and urban sewage from households and businesses. Regulations require industrial
waste water to be treated in-house but weak implementation of these regulations is
resulting in contamination. Also, studies on the level of contamination throughout
Brazil have been insufficient. In San Paolo State and Parana State, 70~80% of waste
water is being treated but the rest is discharged untreated into river systems and
oceans. Furthermore, lagoon treatment and anaerobic treatment is mainly used in
Brazil, and high maintenance costs have limited the use of active sludge treatment
which is considered more effective.

Currently in Brazil, organic sludge from sewerage treatment plants (STPs) is
generally de-watered, sun-dried and then disposed of at landfill sites. This is an
inefficient and costly process due to the remote location of landfill sites resulting in
high transport costs, and the high water content of the sludge requiring long drying
time in addition to the manpower used for the manual sun-drying process. The system
of producing organic sludge based fuel that the proposing company, Tohoku Clean
Development (“TCD”) has been operating in Japan, has been under research but not
yet been adopted in Brazil. Parana State Sanitation Company (Companhia de
Saneamento do Parana: SANEPAR), the government entity that manages all water
supply and sewage systems in Parana State, currently does not have any experience in
the machine drying of sludge and has not examined the potential for utilizing sludge to
produce fuel that can be used by cement manufacturers and steel mills. SANEPAR has
expressed strong interest in this technology that can contribute towards reducing the
environmental burden of sludge disposal and can also provide a new renewable energy
source, and they require assistance to allow accelerated adoption of these technologies.

(2) Development plans, policies and legislation regarding the development issues
Basic legislation in the environmental area
Content

Federal Minister No. | First law regarding final treatment and disposal of
053/1979 solid waste

CONAMA No. 06/1988 Law on permissions and management of enterprises

generating hazardous industrial waste
CONAMA No. 283/2001 Law on medical waste treatment and disposal
CONAMA No. 307/2002 Standards applicable to construction waste management
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CONAMA No. 316/2002 Standards on heat treatment of waste
CONAMA No. 316/2002 Law on treatment and disposal of waste from health and
medical related institutions

NBR12. 980 Law on urban solid waste collection, sanitation and
warehousing

NBR 8. 419 Standards for urban solid waste final landfill sites

NBR10. 004 Categorization of solid waste

NBR10. 005 Standards on leachate treatment

National development plan

In 2011, the Environment and Sanitation Department of the Ministry of Urban
Affairs set a target of achieving 100% water supply and sewerage connection within 20
years in its national basic sanitation plan. Subsequently during 2011 to 2014, the
equivalent of 1.5trillion yen has been invested in the water sector based on “Growth
Acceleration Plan PAC2”. A subsequent plan was announced in 2013 based on updated
analysis, targeting 99% of water supply service coverage and 92% sewerage service
coverage by 2033, with a planned combined investment budget of 18.6 trillion yen from
the public and private sectors.

Relevant policies and legislation at the municipal levels

In Parana State, September 15th is designated as the “Day to promote water
consumption reduction, water treatment efficiency, and prevention of water
contamination” by legislation number 18,900. Other legislation includes Order 6674
stipulating control of waste related contamination and SEMA54 stipulating air
pollution control.

(3) Analysis of business environment in the target country
Investment Environment
There are no investment incentive schemes for foreign businesses. There are
government schemes to provide tax incentives in the industrial sector and technological
development programs, but none apply to TCD’s proposed project.

Environmental impact assessment
An Environment License is necessary to operate waste treatment enterprises. The
Department of Environment at each Municipal level holds the jurisdiction for providing
the license. All businesses regardless of size is covered. However, for the proposed
Verification Survey, the proposed site at SANEPAR’s STP already holds an Environment
License and hence only a minor update to the license is required to install a drying
furnace.

Taxation
Brazil and Japan have a tax treaty in place and hence it is possible to deduct tax
paid in Brazil from tax payable in Japan. Dividends and royalties (excluding trademark
usage) is taxed at 25%, interest at 20% and qualifies for tax deduction in Japan.
Regarding total tax related costs for importing equipment, it is estimated that around
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35%~40% of the equipment value will be incurred.

Il The Proposing Company’s Product and Technology

(1) Information on the proposing company

Company Name Tohoku Clean Development Co., Ltd
et ke ot el UhEies Yamagata Prefecture, Japan
Establishment Date April 1991
Incineration of industrial waste
Main Business Lines Production of sludge fuel
Operation of industrial waste final landfill site

Japan is a world leader in sludge treatment technology and companies that engage
in the production of sludge fuel possess technologies that are state of the art on a global
basis. The macro economic conditions in Japan continue to be stagnant and in
particular with the reduction in overall waste generation, the waste management
industry in Japan is struggling. Despite the advanced technology that waste
management companies possess, very few have taken steps to expand their business in
the overseas market.

TCD considers sludge treatment to be their core business and is successfully
generating profits in the highly competitive Japanese market. They have been
searching for an opportunity to expand their business overseas in particular in
developing countries to contribute towards providing solutions to development issues.
They have carefully considered the target country and upon conducting preliminary
study tours have chosen Brazil based on the pace of economic growth, market size, local
technology levels and the need for the introduction of sludge treatment technologies.

(2) Information on the product and technology
TCD owns and operates a bio-mass fuel production plant in Japan which accepts
organic sludge from local government sewerage treatment plants throughout the
Yamagata Prefecture area.

Drying / Sell t
Sludge Transport RS Fuel e
Granulating cement co.

Organic sludge is machine-dried and granulated into sludge fuel. The plant
processes 48tons of organic sludge per day. The system operation is based on
maximizing processing capacity while minimizing costs. A central control room is used
to manage both the sludge drying plant and the adjacent incineration plant that
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incinerates wood and plastic fuel, thus allowing for the heat generated by the
incineration facility to be used in the sludge drying process. This makes it possible to
reduce the overall usage of heavy oil and other fossil based fuels at the facility.

The dried sludge typically has a
water content of around 10%, but this
can be flexibly and easily adjusted
through the treatment process in order
to meet the needs of customers (eg. fuel

fi t facturi . t
or cement manufacturing vs. compos Sludge Fuel Sludge-drying Plant

for farming).

(3) Local applicability of the proposed product/technology

During the Feasibility Survey, the proposed project was introduced to government
entities such as the Ministry of Environment, Curitiba City Planning Research
Institute, Curitiba City Health Department, Curitiba City Environment Department,
as well as water and sewage companies such as SANEPAR and SABESP. Companies
in the private sectors such as AMBSERV Co, Essencis Co, and Cattalini Co. were
approached as potential business partners. Also, the project was introduced to
organizations such as the Brazil/Japan Chamber of Commerce, Parana State
Japan/Brazil Chamber of Commerce. Surveys regarding sludge waste were also
conducted at the Brazil Waste Association and at local recycling companies. Through
discussions with these entities, it was confirmed that sludge treatment needs were
strong in both the public and private sectors.

(4) Potential contribution to solving development issues

It is likely that TCD’s technology can contribute towards solving relevant
development issues in Brazil.

Currently in Parana State, organic sludge is dewatered, sun-dried, and then
disposed in landfill sites in remote locations. SANEPAR currently owns three landfill
sites in northern Parana but all three sites are approaching maximum capacity and
furthermore only capable of accepting municipal waste. Sludge is currently being
transported and disposed at a third-party owned landfill site 80km away from the city
center. SANEPAR is currently incurring high costs for manual labor in the sun-drying
process as well as high sludge disposal fees paid to the external landfill site.
Furthermore, if the capacity at the landfill site is exhausted, SANEPAR must consider
alternative landfill sites which are further away and also more expensive. There are
also environmental concerns over the exposed sun-drying process including issues with
foul odor affecting the community.

By adopting TCD’s proposed technology, the high costs mentioned above can be cut
down through the reduction of sludge volume. Also, secondary benefits such as
avoidance of negative environmental impact from sun-drying and reduced CO2
emissions from lower fuel usage for sludge transportation can be expected.

Brazil is the world’s largest exporter of ethanol and is pushing forward its national
strategy to expand renewable energy. The sludge fuel produced by TCD’s technology
can be used by cement factories, steel mills, and power stations as an alternative to
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fossil based fuel, thus complementing such national strategy.

[l Proposed ODA Project Summary

(1) ODA project overview

Subsequent to this Survey, TCD plans to apply for an ODA project “Verification
Survey for the technology of dry-processing organic sludge in Parana State” to
contribute towards resolving issues faced by STP’s and landfill sites in relation to
sludge treatment and disposal. Also, technology transfer to the private sector including
paper mills that generate large volumes of sludge will be pursued. SANEPAR staff will
gain expertise in proper sludge treatment and operations and maintenance of TCD’s
equipment.

(2) ODA project contents

Under the Verification Survey, a small pilot plant will be installed at an existing
sewerage treatment plant managed by SANEPAR to test the sludge drying and fuel
manufacturing technology. The sludge fuel manufactured at the pilot plant will be
marketed to cement and steel companies for potential sale which would contribute
towards reducing overall costs incurred in sludge disposal. Also, SANEPAR consumes
large amounts of electricity and the sludge fuel can be utilized in-house to reduce
electricity bills. The pilot plant will be utilized to educate and train SANEPAR staff to
develop their expertise and achieve technology transfer. Furthermore, the plant will be
utilized to conduct demonstrations for relevant government organizations and the
private sector to showcase the technology and increase recognition. In particular,
companies from industries that generate large volumes of sludge such as paper and
textile manufacturing will be targeted to market the technology.

(3) Negotiations with Counterpart organization candidate
The planned Counterpart organization (C/P) is SANEPAR. SANEPAR manages 170
water treatment plants, 1019 wells, 234 sewage treatment plants for the benefit of 7.1

64



million residents.

Agreements have been reached with the C/P on the installation of the pilot plant as
well as the C/P’s roles and obligations. A draft version of the Minutes of Meetings
document has been presented and approved by the C/Ps CEO and executive director.

However, the C/P is requesting to use bio-gas as fuel for the pilot plant and it is
difficult to find a plant manufacturer in Japan that can meet their request. High costs
may be incurred for emissions control as well. Also, based on preliminary analysis of
the sludge samples provided by the C/P, the calorific value of dried sludge will be lower
than initially expected. Therefore, further consideration is necessary including the
mixing of other higher calorific value materials to enhance fuel characteristics. TCD
will continue to approach Japanese equipment manufacturers to solve the above issues
without significantly increasing the costs, and also continue to negotiate with the C/P
on using traditional fuels such as heavy oil and LPG for the pilot plant.

(4) Issues and risks associated with the proposed ODA project formulation

Issues and risks Countermeasures

Bag filters and de-sulpherization equipment will be
required to meet emissions standards. It is suspected
that chlorine content in the bio—gas will be high which
will likely cause generation of dioxin. The equipment

C/P request to use
bio—gas

costs to prevent these issues will become quite high.
Further discussions with Japanese manufacturers to pursue
the design and manufacturing of appropriate equipment at
lower cost are necessary. Also discussions with SANEPAR
to consider the use of LPG and other stable fuel will be
pursued.

Preliminary sample data provided by SANEPAR suggests that
the not ideal for fuel
production and hence any fuel produced may be limited to
use within SANEPAR facilities and commercially unattractive
to private sector customers. Further analysis is required

Quality of sludge

fuel to be produced sludge chemical content is

Licensing risks Further details regarding permits and licenses must be
confirmed with not only Ministry of Environment but also

Departments at State and City levels

High customs tax
rates may prohibit
the use of the
proposed ODA scheme
Costs associated
with implementing
the project may
prohibit the use of
the proposed ODA
scheme

Careful budgeting for customs costs must be conducted and
the project scaled down as necessary to meet the ODA scheme
budgeting requirements.

increase the use of lower cost
that
necessary. Downsizing equipment capacity and slimming down
the scope of the project to meet the ODA scheme budgeting

requirements must be considered

Further planning to

equipment components can be procured locally is
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(5) Environmental and social considerations
Due to the fundamental characteristics of the project to improve proper treatment
of sludge, there are no ongoing negative environmental impacts from pursuing the
project. Nonetheless, evaluations based on JICA environmental and social
consideration guidelines and Brazilian standards on environmental and social impact

were conducted through discussions with the Ministry of Environment and its

municipal departments in Parana State and Curitiba City.

(6) Expected development impact

Process

Qualitative Development Impact

Quantitative Development
Impact

Install pilot plant and
produce sludge fuel

Reduction in sludge waste
disposed at landfill sites

Reduction in volume of disposed
sludge

Transfer technological and
operational expertise

Empowerment to manage and
operate new technology

Number of engineers and staff
trained

Reduce costs of sludge
processing and disposal

Reduction in sludge treatment
and transportation costs

Reduction in transportation costs
and dumping fees compared to
additional plant operating costs

Conduct demonstrations
to private sector

Dissemination of new technology
to sludge generating businesses

Unclear at present

Use of sludge fuel by steel
/ cement manufacturers

Increase in income from sales of

Reduction in CO2 emission from
amount of traditional fuel saved

sludge fuel. Reduction in
greenhouse gas emissions

IV Business Development Plans

(1) Business development plan overview

There is potential for two types of business development. By building upon the
results and achievements from the Verification Survey, the first plan (business model
1) would be to become a contractor to manage the sludge treatment operations on behalf
of SANEPAR. The model would be to produce sludge fuel at SANEPAR’s STPs and
generate electricity for use in-house by SANEPAR itself. SANEPAR will be able to
reduce its electricity costs and reduce the costs currently incurred in relation to the
sun-drying and transportation of sludge. It is likely that under this model, SANEPAR
will need to openly invite contractors to apply through an international competitive
bidding process.

The second plan (business model 2) would be to target the private sector and operate
a business to treat sludge generated by private sector industrial facilities. The model
would be to earn fees from sludge generators and earn sales revenues from users of
sludge fuel such as cement factories and steel mills. This is the same model that TCD
currently operates in Japan. Currently two potential private sector business partners
are showing strong interest in working with TCD under this business model.

First, Cattalini Co., has an established subsidiary called CS Bio Co. which is partly
owned by SANEPAR, and CS Bio is operating a large scale biomass gas plant at
SANEPAR’s Beren STP since September 2017. This plant generates large volumes of
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sludge, and Cattalini/CS Bio have shown strong interest in partnering with TCD to
produce sludge fuel at the STP and showcase the technology to stakeholders in the
sewage sector throughout Brazil to potentially expand its business nationwide.

Second, Essencis Co. owns Caieiras landfill site in the outskirts of San Paolo, which
accepts 10,000 tons of waste per day and is one of the largest landfill sites in the world.
Essencis currently extracts methane gas at this landfill site and generates 29.5
megawatts of electricity using this gas. The landfill site currently accepts sludge but is
not currently utilizing the sludge and hence the company is keen to consider a
partnership with TCD.

(2) Market analysis

For both business models above, Curitiba and Parana State will be the initial market
area but in the mid to long term expansion into San Paolo State and Rio Di Janeiro will
be a valid option. In these areas, in addition to strong economic fundamentals, final
landfill sites are located far away from urban centers and fits the collective business
model that TCD aims to achieve.

Regarding competition, since sludge fuel is currently not recognized at all in Brazil,
no competitors currently exist. However there is a risk that alternative treatments such
as biogas generation and simple incineration can prove to be strong competition as well
a risk that newcomers will emerge from large private sector companies that currently
operate in the waste water field.

(3) Business and partnership structure
The envisaged partnership structure is for TCD to initially set up a local subsidiary
and then establish a joint venture between the TCD subsidiary and the local partner
company.

The business model will rely on income generated from both waste acceptance fees
and sales of sludge fuel. Therefore, it will be imperative to leverage the existing
franchise value of local waste management businesses to be able to source waste and
collect waste acceptance fees. As mentioned above, Cattalini and Essencis are showing
strong interest in partnering with TCD. Both are large companies and since the
expected scale of investments is also large, it is assumed that TCD will hold a minor
interest in the JV, possibly between 20~30%. A large amount of capital will be invested
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in the initial establishment of facilities but TCD will focus more on providing
technological expertise to the JV.

(4) Envisaged risks, issues and countermeasures

As for business model 1, SANEPAR is likely to need to conduct an open international
bidding process to select the contractor. TCD will need to differentiate its technological
capabilities and business feasibility to be selected by SANEPAR.

As for business model 2, the potential business partners are significantly larger
companies than TCD and hence it will be difficult to maintain a controlling interest in
the JV. There is risk that capital commitments will be forced upon TCD for future
business expansion. Also, it is planned that heat generated from incineration facilities
will be utilized for the sludge drying process but it may take years before the required
environmental licenses can be obtained, depending on the situation at the relevant
municipal authority.

(5) Expected development impact

Through the proposed business development plans, a management system will be
established for reducing environmental risks by utilizing the proposed technologies to
produce biomass fuel from organic sludge. This will make it possible to reduce the
volume of sludge waste generation and ease the burden on landfill sites. In addition to
sludge treatment cost reduction, secondary environmental benefits such as avoiding
negative environmental impact from sun-drying sludge, and reducing CO2 emissions
arising from the transport of sludge to remote landfill sites, can also be expected

Furthermore, through the effective utilization of sludge as a resource, proper
treatment of waste water is expected to become established. As noted previously, the
coverage and effectiveness of waste water treatment in Brazil generally needs
improvement. By creating value from what is currently only regarded as waste
generated from waste water treatment, it is expected that these improvements can be
accelerated and lead to reduction in contamination of the natural environment.
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