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Main section
I. Introduction
1. Project objectives

The environmental technology verification project (“this Project”) covers certain technologies
which, even though they already have applicability, have not necessarily been disseminated because
of the lack in objective assessments, concerning the effects of environmental conservation. The
objectives of this Project are to establish the methods and system of environmental technology
verification, promote dissemination of environmental technologies, and contribute to environmental
conservation and development of environmental industry, by verifying objectively the effectiveness
of the environmental conservation by third parties.

In the field of water environment improvement technologies for enclosed coastal seas (“this
Technology Field”), this Project will cover the environmental technologies described in “2. Target

technologies” below.
2. Target technologies

The target technologies covered by this Technology Field are technologies whose primary
objective is to exert any of the effects described below:
a) Technology that can improve water quality and bottom sediments on site
1. “Improvement of water quality” here refers to improvement in the living
environment items regarding the enclosed coastal seas (the “coastal sea areas”)
ii. “Improvement of bottom sediments” here refers to improvement in levels of organic
substances and sulfides, as well as control of nitrogen and phosphorus
b) Technology which can contribute to improvement of organism habitats and can be directly
applied in the coastal sea areas
i Technology for conservation and regeneration of sea grass beds and tidal flats
ii. Technology which can control/resolve phenomena that cause deterioration of
organism habitats, such as dysoxic water/blue tide, and red tide

1ii. Technology which can improve organism habitats from other perspectives

3. Definitions of terms and phrases

The definitions of the major terms and phrases used in this Protocol for the verification test are in
accordance with those of the Japanese Industrial Standards (the “JIS”). The terms and phrases

defined for the purpose of this Project are listed in Table 1.



Table 1 Definitions of terms and phrases used in this Protocol

Term/Phrase

Definition

Target verification

A technology that is the target of a verification test. Target verification

technologies include both technologies which use apparatus/equipment and

technology technologies which do not use any apparatus/equipment.
Target verification technology should have a clear scientific basis.
Verification Test | A place or coastal sea area where a target verification apparatus is to be
Site installed and the verification test is to be conducted.
An item to be surveyed in the verification test, including verification of the
Survey item effects of target verification technology, confirmation of maintenance
characteristics, and other information such as the area around the Test Site.
A person wishing to have his/her own technology verified. If the technology
is to be applied by more than one business, or if more than one
technology/product are to be combined and applied as one technology,
Verification
designate one representative business as the verification applicant in the
applicant
application. If the technology proposed is selected as a target verification
technology, the verification applicant will be referred to as an “environmental
technology developer.”
Environmental A person who possesses a target verification technology. Until the technology
technology proposed is selected as a target verification technology, the person is referred
developer to as a “verification applicant.”

4. Basic policies of verification tests

The basic policies affecting this verification test are described below. Verification Organizations

are expected to fully understand the objectives of this Project and the basic policies of verification

test and make flexible decisions on target verification technologies.

®  Verification test shall be conducted under actual use conditions

®  Verification test should focus on verifying the effects of target verification technologies that

are claimed by the environmental technology developers

® Related information regarding maintenance performance and cost of target verification

technologies should be collected along with the verification of the effects, to confirm whether

or not there is any variance with the information provided by the environmental technology

developers

® The verification test should consider what guidance the environmental technology developers

can obtain for future technological improvement

® In principle, the results of this verification test are to be made available to the public




®  Verification test items and methods are to be comprehensively defined in this Protocol. The
details of verification test are to be individually specified in the Test Plan drawn up by the

Verification Organizations

5. Items and outline of verification tests
(1) Details of verification tests

This verification test is intended to verify the following effects of a target verification technology
in actual water bodies:

®  Water quality improvement effect

® Bottom sediment improvement effect

® Organism habitat improvement effect

Additionally, the following technical information will be collected and compiled:

® Maintenance characteristics of the target verification technology

® Installation and maintenance costs of target verification technology

(2) Outline of verification tests
The verification test will be conducted according to the steps specified below:

i. Selection of target verification technologies

Verification Organizations will select target verification technologies based on applications
submitted by verification applicants -

ii. Designing verification tests

Verification Organizations shall design verification test and develop the Test Plan with reference
to the verification test methods - proposed by the environmental technology developers in
cooperation with the owners or managers of the Test Site, following the steps below:

® Determine the Test Site -

® Determine the conditions of the verification test -

® Determine survey items, target levels, and methods of sampling and measurement/analysis

(b9)

® Determine the test period and schedules -

iii. Implementation of verification tests

Verification Organizations will conduct a verification test according to the Test Plan described
above in response to changing situations. Verification Organizations may subcontract part of the
verification test to an external test organization.

iv. Preparation of verification test result reports

Verification Organizations will analyze and examine all data collected for verification, and
compile a verification test result report - The verification test result report will be reviewed in
the Test Panel, submitted to the Verification Management Organization then to the Ministry of the
Environment (MOE) for approval. Verification Organizations may subcontract an external

organization to do the verification work and prepare a draft of the verification test result report.



. Verification test system

1.

Ministry of the Environment (MOE)

Comprehensively administer this entire Project and review the verification test system
Establish and administer the Advisory Committee on ETV Project

Select a target verification technology field

Select a Verification Management Organization

Approve a protocol for verification test

Approve a Verification Organization

Subcontract operation of verification test to the Verification Management Organization and
bear the costs

If a verification test requires longer than one fiscal year to complete, approve the verification
interim reports

Approve the verification test result reports

Establish an environmental technology database for dissemination of environmental

technology

2. Advisory Committee on ETV Project

Offer advice on the management of this entire Project
Offer advice on the selection of a Verification Management Organization

Offer advice on the comprehensive evaluation of verification test results

3. Verification Management Organization

Prepare a protocol for the verification test and obtain approval of the MOE

Invite Verification Organizations from the public, select the organizations, and obtain
approval of the MOE

Approve target verification technologies

Determine the items for the fees associated with the verification test and collect the fees from
the verification applicants

Subcontract operation of verification test to the Verification Organizations

If a verification test requires longer than one fiscal year to complete, check the verification
interim report, and obtain approval of the MOE

Check the verification test result reports and obtain approval of the MOE

Establish and manage the working group on the water environment improvement

technologies for enclosed coastal seas

4. Working group on the water environment improvement technologies for enclosed

coastal seas

Offer advice on management of this entire Project in this Technology Field

Offer advice on creating a protocol for verification test
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®  Offer advice on the selection of Verification Organizations

® [f a verification test requires longer than one fiscal year to complete, offer advice on approval

of the verification interim reports

®  Offer advice on approval of the verification test result reports

5. Verification Organizations

® Administer a verification test under the consignment of the Verification Management

Organization as described below:

B Invite target verification technologies from the public and select technologies to be

verified

Establish and manage respective Technology Panel

Select the Test Site, and complete the paperwork required for use of the sites (However,

if the Test Site facility installer is required to submit an application, the environmental

technology developer shall complete the required paperwork)

Establish the Test Plan (May subcontract part of the work to an external organization)

Conduct the target verification test based on the Test Plan as described below:

>

Ensure the means of communication among all participants in the verification test,
adjust schedule, and coordinate other matters pertaining to the verification test
Perform sampling, monitoring, measurement, and analysis (May subcontract part
of the work to an external organization)

Ensure the safety of all persons involved in the verification test at the Test Site
during the test period

Audit the procedures for the verification test

Manage the data/information obtained in the verification test

If a verification test requires longer than one fiscal year to complete, prepare the
verification interim reports

Prepare the verification test result reports (May subcontract part of the work to an
external organization)

When part of the verification test is subcontracted to an external organization,
ensure that the quality management system which is required in this Protocol is
indeed functioning properly at the subcontractor, including the respective external

organization

B Check the setting of a test area and restoration of the area to its original state by the

environmental technology developers

6. Technology Panels

® Offer advice on the selection of target verification technologies

®  Offer advice on the preparation of the Test Site

®  Offer advice on the preparation of the Test Plan
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7.

Ofter advice on the problems that may occur during the verification test
If a verification test requires longer than one fiscal year to complete, offer advice on the
preparation of the verification interim reports

Offer advice on the preparation of the verification test result reports

Environmental Technology Developers (Verification Applicants)

Submit existing performance data on the target verification technology to the Verification
Organizations

If the O&M manual is required for the verification test, provide it to the Verification
Organizations

Cooperate with Verification Organizations in establishment of the Test Plan

Set a test area in the Test Site, transport and install the target verification apparatus at their
expense and on their own responsibility

Bear, in principle, the costs for operation and maintenance of the target verification test and
target verification technology

If an occupancy fee is required with respect to the Test Site, bear the required cost
Technically assist the Verification Organizations in maintenance or monitoring of the target
verification technology, if necessary

If a verification test requires longer than one fiscal year to complete, cooperate with
Verification Organizations on the preparation of the verification interim reports

Cooperate with the Verification Organizations in preparing the verification test result reports
Restore the Test Site to its original state in consultation with the owners or managers of the
Test Site under the supervision of the Verification Organizations after the verification test is
finished and bear the costs

If agents, or animals or plants are used, submit the results of studies/analyses of their effects
on the human body, the results of ecological effect testing, and information from which the
possibility of raising alien invasive species issues can be reviewed to the Verification

Organizations when applying for verification (as a verification applicant)

8. Owners or Managers of Test Sites

Cooperate with the Verification Organizations, such as by providing information necessary
for the verification test, in designing the Test Plan

Cooperate in the verification test in accordance with the Test Plan

Provide transportation and technical assistance in accordance with the agreement among the
Verification Organizations, environmental technology developers, and owners or managers of
the Test Site

Provide the Verification Organizations with information about any changes or fluctuations
that may affect the water quality in the Test Site

Discuss the restoration of the Test Site to its original state after the verification test is finished
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with the environmental technology developers

[ll. Selection of target verification technologies
1. Call for submissions of target verification technologies

Verification Organizations will invite the public to submit target verification technologies. When
inviting the public, Verification Organizations can select the type of target verification technologies
within a range of “Target technologies (..”

Verification Organizations shall disclose information regarding the Test Site, which will be
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prepared by the Verification Organizations, to the verification applicants. In addition, the costs to be

borne by the environmental technology developers shall be disclosed at the same time.

2. Application

A verification applicant shall fill in the necessary information in a form and apply to the
Verification Organizations for verification of the applicant’s proprietary technology/product. Items to
be specified in the application form and documents to be submitted with the application form are as
described in Table 2 below. The verification applicant shall fill in the necessary information in the
“Application form for verification” set forth in Appendix 1, and submit the application form together
with the designated documents to the Verification Organizations.

If the verification applicant is requested by the Verification Organizations to submit additional
information beyond that described in Table 2, the verification applicant shall promptly submit the

required documents.

Table 2 Application items

a. Company name, address, division of the person in charge, name of the person in charge,
contact address, name of the technology/product

b. Outline of the technology

c. Outline of in-house test results

d. Product data and technical specifications

e. Developmental status and past delivery record

f. Innovativeness of the technology

g. Other relevant or unique features (if any)

h. Test method proposals

i. Documents to be attached to the application form (technical specifications, detailed results of
in-house tests, an O&M manual, a written proposal of verification test methods, a document
to certify the composition and safety of agents to be used, test results for leaching from the
apparatus, information from which the possibility of raising alien invasive species issues
can be reviewed, etc.)

For technologies utilizing agents, the verification applicant shall submit the results of the
ecological impact test as shown in Table 3, which should be performed by the laboratory institutions
conformable to the “Standards concerning Laboratory Facilities which Perform Tests for New
Chemical Substances and the like” (Chemical Substances Control Law, GLP Standards), to the
Verification Organizations.

For technologies utilizing materials with harmful components which may leach into the
environment, the verification applicant shall submit the results of the leaching test to the Verification

Organizations at the time of application.



The results of the ecological impact test and leaching test shall be included in the verification test

result reports.

Table 3 Ecological effect tests whose results must be submitted by a verification applicant when

agents are used

Target Item Method
Phytoplankton | Algae growth inhibition OECD test guideline No. 201
Daphnia acute o
Zooplankton | o OECD test guideline No. 202
immobilization
Fish Acute toxicity to fish OECD test guideline No. 203

3. Selection of target verification technologies

Verification Organizations shall comprehensively examine applications focusing on the items set

in this Protocol, select target verification technologies, and obtain approval from the Verification

Management Organization. The selection criteria are as described in Table 4 below:

Table 4 Selection criteria regarding selection of target verification technologies

® Does the technology proposed fall under the target verification technology
field described in “l1. Target technologies” on-? (If the type of
technology has been specified by the Verification Organizations at the time of
a. Formal the announcement of a call for submissions, does the technology proposed fall
requirem under the required type?)
ents ® s the application form properly filled in?
® s the technology at a commercialization stage?
® [s it possible to restore the Test Site to its original state after the verification
test is finished, for example, by dismantling the target technology products?
b. Possibility | ® Is it possible to complete the verification from cost and organizational
of standpoints?
verificati | ® Is it possible to establish a suitable Test Plan?
on Is it possible for the verification applicant to bear the test fee?
c. ® [s it possible to scientifically explain the principle and mechanism of the
Environ technology?
mental ® [s there any possibility of the technology causing environmental side effects
conservat such as difficulty in restoration of the Test Site?
ion » Is it possible to ensure the safety of ecosystems and humans?
effect, » Is it possible to take sufficient countermeasures against the alien invasive




etc.

species?
® Does it provide a high environmental conservation effect?

Is it an innovative technology?
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IV. Designing verification tests

1. Determination of verification test conditions
(1) Verification Test Site

The Test Site shall be selected by the Verification Organizations and permission of the owners or
managers of the Test Site shall be obtained. In selecting a Test Site, the Verification Organizations
shall check the characteristics of the coastal sea areas and the possibility of usage for verification test.
An example of the items to be checked is shown in Table 5 below. Verification Organizations shall
disclose information regarding the Test Site, which will be prepared by the Verification
Organizations, to the verification applicants when announcing a call for submissions of technologies.

In installing the target verification technologies, the environmental technology developers and the
Verification Organizations shall give consideration to their harmony with surrounding environments
and minimize their effects on other uses of the coastal sea areas in the vicinity. After the verification
test is finished, the environmental technology developers shall restore the Test Site to its original
state under the supervision of the Verification Organizations.

Verification Organizations, in cooperation with the owners or managers of the Test Site, shall
restrict access to the Test Site and make other efforts to prevent acts that upset the Test Site or

interfere with the functions of the target technology.

(2) Verification test conditions
The experimental conditions shall be maintained to allow the verification of water quality, bottom

sediment, and organism habitat improvement effects by the target verification technologies.

Methods to consider the effects of natural environment conditions include setting up a control area,
and comparison with the past observation results or with the observation results of the surrounding
coastal sea areas similar to the area in question. What method is appropriate depends on the
characteristics of the target verification technology or the water body that provides a Test Site, so an
appropriate one for the target verification technology shall be reviewed by the Verification
Organizations. In the event of accidents or contingencies, two or more methods should be

considered.

11



Table 5 Example: Items to be checked at the time of selecting the Test Site

Characteristics of coastal sea

areas
Main usage status O Ports, navigational status of ships, recreational beaches,
and fishing grounds, etc.
Test Site size O Water depth, dimensions, etc.
Water quality condition | O Data of past water quality
Bottom sediments ) )
condition O Information on bottom sediments
Organism habitats O Information on growth situation of benthos, plants, etc.
O What kinds of improvement are required from the
standpoints of the water and bottom sediment
Assignments conditions, and organism habitats?
O What kinds of review (e.g. improvement plans) are to
be conducted?
Possibility of wusage for
verification test
In installing the target verification technology and

implementing the verification test:

Coordination for the use | O What kinds of procedure are required by the laws or
of coastal sea areas regulations?
O Is it possible to obtain permission from interested
parties?
O s it possible to ensure a carry-in route for apparatus?
O s electricity available?
Verification test | O Are there any characteristics that may upset the
environment verification test?
O Is it possible to obtain a sample of the material to be
tested?
Experts’ opinions O Remarks in conducting the verification test

12




2. Determination of verification test objectives and survey items

Verification Organizations shall determine the verification test objectives, considering the
characteristics of the Test Site and the objectives of target verification technologies. Verification of
effects, technical information regarding maintenance, and other supplement survey items shall also
be determined.

Verification Organizations shall set the target levels for required survey items associated with the
verification of effects. The scope of this Project is not to judge the technologies by particular criteria;
however, the target levels serve as important indicators to show whether the target verification
technologies functioned as expected. The target levels should be set quantitatively.

Verification Organizations shall determine the frequency and methods of sampling and
measurement/analysis for the survey items according to the relevant JIS and regulations, and survey
methods and guidelines defined by official institutions. Verification Organizations may adopt
methods other than those mentioned above, if the Technology Panel judges that a sufficient precision
can be achieved.

Each Verification Organization is required to meet the following conditions as a data acquiring
organization and with respect to data quality, if using the existing test results:

Data acquiring organizations: Verification applicants, official institutions, test research
institutions such as universities, environmental surveying certification
organization, or other organizations approved to obtain objective test
results.

Data quality: Test results and survey reports shall be compiled based on objective data, and

approved to ensure sufficient reliability.

Data acquisition must be conducted by methods conforming to the
requirements of “IV. 1. Verification test conditions” and “IV. 2.
Determination of verification test objectives and survey items” of this
Protocol.

Acquisition period of test results must be within approximately five years
from the target verification technology’s date of application. In order for
this to occur, it must be confirmed that there have been no major changes in
the quality of the products or materials which are the subject of the
verification test, or the environment of coastal sea areas where the test to be

conducted.
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(1) Survey items regarding verification of effects

Survey items regarding water quality improvement

For the technologies which have objectives relating to the improvement of living environment
items regarding the coastal sea areas, the Verification Organizations shall select the required survey
items from those described in Table 6 and set the target levels for each. In addition to the items listed
on Table 6 below, the Verification Organizations shall review related items as needed.

The measurement methods shall be determined chiefly in accordance with the attached Appended
Table 2 (2) Coastal sea areas, etc., “Environmental Quality Standards Regarding Water Pollution,”

MOE Notification No. 59, published on December 28, 1971.

Table 6 Survey items regarding water quality improvement

(living environment items regarding the coastal sea areas)

Item

Hydrogen ion concentration (pH), chemical oxygen demand (CODyyy,),
dissolved oxygen (DO), total coliform, n-hexanoic extract (such as oil content)

Total nitrogen (T-N), total phosphorous (T-P), total zinc (T-Zn)

Survey items regarding bottom sediment improvement

For technologies which have objectives relating to the improvement of bottom sediments, the
Verification Organizations shall select the required survey items from those described in Table 7 and
set the target levels for each. In addition to the items listed on Table 7 below, the Verification
Organizations shall review related items as needed.

The methods of sampling and measurement/analysis shall be determined chiefly in accordance
with the “Methods of Bottom Survey, MOE, 1988,” or the “Methods of Bottom Survey, MOE, in
March 2001.”

Table 7 Examples of the survey items regarding bottom sediment improvement

Item

Total organic carbon (TOC), CODsed, ignition loss, sulfide

Survey items regarding organism habitats

Verification Organizations shall review the survey items to verify improvement effects on
organism habitats. Improvement effects on organism habitats include the improvement of water
quality and bottom sediments, and increases in biomass in the broad sense, in addition to the items

described in Table 6 and 7 above.
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Verification Organizations shall set survey items to verify the improvement effects on organism

habitats in consultation with environmental technology developers. As a reference, examples of the

survey items and methods for other verification projects are presented in “Appendix 7: Examples of

survey items and methods regarding organism habitats (-).”

(2)

Technical information regarding maintenance

Maintenance characteristics and costs

In consideration of the characteristics of maintenance peculiar to the target verification

technologies, the Verification Organizations shall review the adequacy of the standard set of survey

items shown in Table 8, and determine survey items.

Table 8 Standard verification items regarding maintenance

Cate ) Relevant cost,
Item Details/methods of survey, etc.
gory etc.
o Determine from the value of the
Electricity and other resource ) ] Cost for
) current integrators in all apparatus o
Reso consumptions electricity
(kWh/day)
urce
Types and amounts of ) Cost for
used ] As appropriate .
chemicals chemicals
Types and amounts of other ) Cost for
As appropriate
consumables consumables
) Cost for
Prod | Types of product and amount | Types and weight of generated product )
} disposal or
uct generated Methods for disposal of product
sales revenue
Mai | Period required for installation
nten | of the target verification | Number of days (in appropriate units) —_
ance | technology
perf
Number of operators, and the | Maximum number of operators and
orma
level of operator skill required | working hours for each operation item
nce Labor cost

for maintenance of the target

verification technology

Technicality and  difficulty  of

maintenance
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(3) Other supplementary survey items
Verification Organizations shall review whether it is necessary to include survey items that are not

included in (1) or (2) above, and determine survey items as appropriate.

Table 9 Detailed examples of other survey items

Item

Items to be monitored with
respect to the coastal sea ®  Water temperature, salinity

arcas

® Tide level, wave height, weather, precipitation, and
Items to be monitored with ) o ) )
] maximum and minimum temperatures in the Test Site (Use
respect to the Test Site

data observed in the nearest weather station)

3. Determination of test period and schedules

In consideration of the objectives of the verification test and peculiarities of the Test Site,
characteristics of the target verification technology, the Verification Organizations shall determine

the following period and work schedules.

(1)  Preparation period

Verification Organizations shall determine a time limit by which the installation and adjustment of
the target verification technologies should be completed, and identify fixtures or parts that need
replacing periodically, and agents, or other consumables to be used by the time limit in consultation
with the environmental technology developers and the owners or managers of the Test Site. The
configuration of the target verification technologies may not be changed after the time limit. The
frequency and methods of maintenance required in the period of a field test shall also be determined
in the preparation period, in consultation between the environmental technology developers and the

Verification Organizations.

(2)  Field test period

Verification Organizations shall determine when a field test should be started and the period of the
test required to establish the effects of the target verification technology.

During the test period, modification of the configuration is not allowed; however, change and
revision of the frequency and methods of maintenance can be reviewed as appropriate. In this case,
the environmental technology developers and Verification Organizations shall discuss the change,
and the time at which the change was made, contents of the change, and the reason for the change

shall be described in the verification test result reports.
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(3) Follow-up period

If a target verification technology requires a follow-up study after the target verification
technology is removed, the Verification Organizations shall determine when the follow-up study

should be started and ended.

4. Establishment of the Test Plan

Based on the information reviewed as described above, the Verification Organizations shall
prepare the Test Plan which contains all the items of Appendix 2. For a verification project which
requires a test period longer than one fiscal year, all schedules for the respective test periods shall be
determined in the Test Plan which will be prepared in the first fiscal year. Verification Organizations
shall obtain approval for the Test Plan from the environmental technology developer, and the owners

or managers of the Test Site.
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V. Implementation of verification tests
1. Preparation of target verification technologies

The environmental technology developers shall set up the target verification technologies at the
Test Site. The owners or managers of the Test Site, Verification Organizations, and environmental
technology developers shall discuss and set up a sign or similar object at the Test Site. For reference,
examples of items required to be stated on the data plates which must be attached to the apparatus
(Table 10), and examples of items required to be stated on a sign at the Test Site (Table 11) are

presented below:

Table 10 Examples of items required to be stated on the data plates which must be attached to

the apparatus

Name of apparatus
Serial number

Production number

Company name, address, name of the person in charge, emergency contact address of the
environmental technology developer

Electrical requirements (volts, phase, amps, and Hertz)

Precautions on transporting and handling

Cautions and alarms (ensure readability and visibility)

Volume or flow rate (if applicable)

Table 11 Example of items required to be stated on a sign at the Test Site

Cautions and alarms (ensure readability and visibility)
Company name, address, name of the person in charge, emergency contact address of the
environmental technology developer

® Information regarding the verification test period, the location where the apparatus is

installed, etc.

Verification Organizations shall supervise the preparation of the Test Site. Verification
Organizations shall record the conditions, findings, and results of the preparation of the target
verification technologies during the preparation period, and describe them in the verification test

result reports.

2. Maintenance

A target verification technology requires periodical maintenance in order to maintain the effects

throughout the test period. Verification Organizations shall coordinate the roles of those involved in
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the test for all maintenance procedures, and describe them in the Test Plan.
(1) Regular maintenance

Persons in charge of maintenance shall perform maintenance on the target verification
technologies during the test period in accordance with the O&M manual. Persons in charge of
maintenance shall prepare daily reports on maintenance activities. Daily reports shall contain the
following information:

®  Place of work, date, and person in charge

®  Weather, temperature, and water temperature during maintenance

® Details of maintenance work and results

® Findings on the Test Site and the installation conditions of target verification technology
These daily reports may be used as a data when the verification test result reports are prepared. Daily
reports shall be attached to the verification test result reports if the Verification Organizations deem
it necessary.

Throughout the test period, the Verification Organizations shall summarize and keep a record of
daily observations of weather, precipitation, maximum and minimum temperatures announced by the
nearest weather station.

To ensure the effects of the target verification technologies, these maintenance activities may be
conducted beyond the frequency or level specified in the O&M manual. In that case, the Verification
Organizations shall distinguish the maintenance activities required for the target verification
technologies from actual maintenance activities in preparing the verification test result reports.

If the need arises to change the frequency or methods of maintenance after a field test is started,
the frequency or methods of maintenance shall be changed in consultation between the
environmental technology developers and the Verification Organizations. Verification Organizations
shall describe the new frequency or methods of maintenance and when the changes were applied in
the verification test result reports.

(2) Response to an emergency situation of the target verification technology

Verification Organizations will inform the environmental technology developers as soon as
possible in the event of emergency situation of the target verification technology. Verification
Organizations should take the actions for restoring the apparatus to stable operation specified by the
environmental technology developers. In the event of unforeseen circumstances, the Verification
Organizations will take the actions together with the environmental technology developers.

The conditions, cause and result, and method for resumption under emergency situation of the
target verification technology shall be described in the verification test result reports. When the
cause is unclear or it is not possible to judge whether the conditions are indeed unusual, the sampling
data obtained during the period shall also be described in the verification test result reports. When
the conditions are judged as unusual, additional samples shall be taken as soon as the apparatus

returns to steady operation.
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In the event of the occurrence of any circumstances that a Verification Organization establishes as
reason to discontinue a field test, the verification test shall be immediately discontinued and
appropriate measures of protection taken.

(3) Summarization of cost information

In cooperation with the environmental technology developers and the owners of the Test Site, the
Verification Organizations shall collect and sort the data required for cost estimation for
maintenance, such as the costs for processing waste, for electricity at the Test Site, for agents, and

for other consumables, to the extent possible.
3. Others

Verification Organizations shall restrict access to the Test Site and review and take other
measures to prevent acts that upset the verification test.

The environmental technology developers shall be held liable for any losses or damage incurred
by a third party resulting from defects in the target verification technologies, except in cases of
intentional wrongdoing or gross negligence by the third party. The MOE, the Verification
Management Organization, the Verification Organizations, the organizations operating the database,

and other parties participating in the project shall not be held liable.
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VI. Preparation of verification interim report

When a verification test needs to be conducted for a period longer than one fiscal year, the
Verification Organizations shall report the result of each fiscal year’s verification test, with the
exception of the one in the final fiscal year, as a verification interim report. Items which must be
stated in the verification interim reports are described in “Appendix 3: Format of verification interim
reports.”

Technology Panel shall provide remarks regarding the continuation of the verification test for
reference purposes.

Verification Organizations prepare a draft of the verification interim report, and after obtaining the
consent of the environmental technology developer concerning the errors in description and reviews
by the Technology Panel, finalize the verification interim report. The verification interim report
submitted to the Verification Management Organization shall be reviewed by the working group and
approved by the MOE. Verification Organizations shall revise the Test Plan based on the items

described in the approved verification interim report.
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VII. Applications for extension of verification test

If an extension of a verification test is required due to unavoidable reasons, the Verification
Organizations shall prepare an application for extension of verification test and submit it to the
Verification Management Organization. The items which need to be stated in the application for
extension of verification test are described in “Appendix 4: Format of application for extension of
verification test (Verification interim report).”

Verification Organizations prepare a draft of the application for extension of verification test, and
after obtaining the consent of the environmental technology developer concerning the errors in
description and reviews by the Technology Panel, finalize the application for extension of
verification test. The application for extension of verification test submitted to the Verification
Management Organization shall be reviewed by the working group and approved by the MOE.
Verification Organizations shall revise the Test Plan based on the items contained in the approved
application for extension of verification test, and prepare the verification interim report. In this case,
the verification interim report shall be in agreement with the application for extension of verification

test.
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VIII. Preparation of verification test result reports

Verification Organizations shall report the results of the verification test in a verification test result

report. The verification test result reports shall contain the items below:

Executive summary (Ensure to include the items in Appendix 5)
Introduction and background
Target verification technology and its outline
Principle and objectives of the target verification technology
Specifications and capacity of the target verification technology
Outline of the Test Site
General conditions of the coastal sea areas
Situations of the Test Site
Setup of the target verification technology
Sampling locations
Methods and conditions of the verification test
Schedule of the entire verification test
The target levels, methods of sampling, analysis, and apparatus calibration, and test date for
each survey item
Results of the verification test (The measurement and analytical results shall be shown in
tables and graphs)
Results of each survey item
Report of outliers
Conclusion of the verification test
Opinions of Technology Panel on the verification test
Technical assignments and direction regarding improvement
Points to be aware of when examining the applicability to other actual water bodies
Other remarks, points of contention, etc.

Appendix

As basic materials of the verification test result reports, the Verification Organizations shall

submit the O&M manual, records of maintenance, records of implementation and confirmation of

sampling and analyses, records of auditing of the quality management system, and other records with

the verification test result reports to the Verification Management Organization.

Technology Panel shall state its opinion regarding the verification test for reference purposes.

Verification Organizations prepare a draft of the verification test result report, and after obtaining

the consent of the environmental technology developer concerning the errors in description and

reviews by the Technology Panel, finalize the verification test result report. The verification test

result report submitted to the Verification Management Organization shall be reviewed by the

working group and approved by the MOE.
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IX. Remarks in conducting verification tests

1. Quality control of data
(1) Data quality indicator

Measurement data must be accurate and reliable. Data on verification items contains errors and
variation due to various factors, such as the individual who conducts measurement, the sample
storage condition, the reagents used, and the analytical environment, so the Verification
Organizations shall control the accuracy of the data properly during the entire test period, from
sampling and analytical procedures to the rounding up of the results.

Quantitative data quality indicators (DQIs) could include the items below:

® Precision (standard deviation or range obtained by measuring several subsamples of the same

sample)

® Completeness (percentage of the number of valid samples that should have been taken)
In preparing the Test Plan, data that requires accuracy control using DQISs, if any, shall be identified,
and acceptable limits and criteria, and evaluation procedures shall be specified and described in the
Test Plan.

The accuracy of data that does not require accuracy control based on DQIs shall be controlled by
complying with the standard work procedures, performing dual measurement, or taking other

measurcs.

(2) Measurement and data acquisition
For quality control of data, the following requirements should be given during measurement and

data acquisition:

®  Verification Organizations shall report assumptions on which the Test Plan is based, as well
as all sampling locations and the samples to be collected there to the Technology Panel when
designing the Test Plan

® Any time sampling and analysis of samples are conducted, a record of these actions and
confirmation should be kept

®  Verification Organizations shall report non-standard sampling methods and equipment, if any,
to the Technology Panel when designing the Test Plan. Technology Panel shall assess the
appropriateness of the methods or equipment and give the Verification Organizations advice

® The requirements for sample handling, storage location, and transportation shall be checked
in advance

® Sample labels, custody forms, and sample custody log shall be recorded

®  All analytical methods and instruments used shall be described in the Test Plan

® (Calibration methods of all analytical instruments, such as requirements for calibration and
calibration standards, shall be specified in the Test Plan

® Any type of data not obtained by measurement, such as that obtained through interviews and
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the like, should be reviewed to determine the limitation on the use

°
2. Management, analysis, and presentation of data

The survey items include quantitative data, such as the result of water quality measurements,
amount of agents used, amount of waste, and qualitative data, such as maintenance characteristics of
the target verification technologies, and number of staff required for operation. The methods for
management, analysis, and presentation of these data are as described below:

(1) Data management

Data should be managed securely, as described in “Appendix 0: Quality management system to be
constructed at the Verification Organizations, 3. Quality management system, (3) Control of
documents and records” on - For this purpose, a Verification Organization shall appoint one

data quality manager.

(2) Data analysis and presentation
The quantitative data shall be organized in the forms of tables and graphs, and statistically

analyzed if necessary. All of these results shall be included in the verification test result reports. All
mathematical expressions used for statistical analysis shall be given in the verification test result
reports. The data not subjected to the statistical analysis (including that obtained under abnormal
conditions) shall be reported in the section of “Report of outliers” in the verification test result

reports.

1. Examples of analysis/presentation methods of data regarding water quality improvement,
bottom sediment improvement, and organism habitats
® Table showing all the data

®  Graph showing daily variations in items during the test period

ii. Examples of analysis/presentation methods of maintenance characteristics and other
supplementary survey items
®  Table or graph showing the amount of waste
Table or graph showing the amount of recovered items
Table or graph showing the amount of agents used
Table or graph showing electricity consumptions
Table or graph showing the amounts of other consumables used
Summary of findings

Summary of maintenance skill required

Monthly average maintenance hours
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3. Environment, health, and safety

Verification Organizations should take strict environment, health, and safety measures with
respect to the verification test. When preparing the Test Plan, relevant environmental problems and
potential hazards regarding the verification test and Test Site should be identified, and
countermeasures against them should be specified. Verification Organizations should inform the
personnel at the Test Site, including employers and employees who are not involved in the
verification test, of the potential hazards and the countermeasures against them. The following items
are to be discussed in the Test Plan:

® Precaution regarding the maintenance of the target verification technology and generation of
product
Biological, chemical, and electrical hazards
Handling, storage, and disposal of chemical substances related to verification test
Handling and disposal of residue and waste related to verification test
Compliance with local regulations regarding electricity and plumbing
Prevention of fires
Confirmation of emergency contacts (emergency medical, fire fighting, etc.)

Ensuring of occupational health and safety

Others

The address and phone number of emergency contacts, and of the nearest hospital should be listed
on one page. The sheet should be displayed in a suitable location, protected with a transparent plastic

cover.

4. Fees

(1) Setting up and collecting fees
Among all the expenses for the verification test, the environmental technology developers shall

nn

bear the fees for four of the expense items: "measurement, analysis and the like," "expendables
associated with testing," "labor costs," and "travel expenses."

When announcing a call for submissions of target verification technologies, the Verification
Organizations shall determine the estimation of these four items, register the estimated fee at the
Verification Management Organization, and explicitly show the amount of the estimated fee at the
time of the announcement. The major contents of the fee items that need to be calculated are shown
in (2), and the Verification Organizations shall determine the estimated fees in consultation with the
Verification Management Organization, as necessary. Although the estimated fee may range to
some extent depending on various preconditions or reservation conditions, it shall be as concrete as

possible.

After developing the Test Plan, but before starting the verification test, the Verification
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Organizations shall finalize the amount of test fee and the due date of the payment with respect to
the verification test, on which an adjustment has been made with the Verification Management
Organization, and provide the above information to the environmental technology developers. The
amount of fee shall be determined in consultation with the Verification Management Organization
and the environmental technology developers, as necessary. In principle, the payment due date shall
be before the starting date of the verification test. The environmental technology developers shall
receive the above notification, and make payment for the fee to the Verification Management
Organization by the due date.

When presenting the finalized test fee, the Verification Organizations shall ensure the
environmental technology developers be informed that verification items and incurred fees may be
added in the course of the verification test; and when the addition of a test item and fee is made, the
Verification Organizations shall discuss such additions with the Verification Management
Organization and the environmental technology developers.

If a verification test was not completed for any reason, the Verification Organizations shall
explain the circumstances for the incompletion to the MOE and Verification Management
Organization to obtain an approval from them, and then discuss with the environmental technology
developer, calculate the expenses involved in the portion of the test carried out, and determine the

revised amount of fee which needs to be paid by the environmental technology developer.

(2) Fee items
@®Measurement, analysis, etc.
This fee item is the expenses, such as measurement, analysis, and the O&M item survey, and

included subcontracting fee (analysis cost).

@Expendables associated with the test
This fee item is the expenses for the expendables accompanying the implementation of the
test. Mainly the following expenses are included.
The items below, expendables such as sampling bottles, may be included in the subcontracting
fee (analysis cost).
+ Expendables (sampling bottles, etc.)
* Electricity and water fees that measurement equipment and the like consume
The expendables related to device operation and maintenance are mainly the following items,
which depend on target verification technologies, Test Site, etc. Verification applicant shall
prepare them and bear those costs (not necessary to be included in the fee).
* Electricity and water fees that equipment consumes

*+ Expense for generated waste disposal

27



@Labor costs (i.e., of the Verification Organization)
This item is the expense of labor required for construction confirmation, attendance, and
sampling, with respect to the verification test.
* If the Verification Organization is a local government, these costs may not be charged to the

applicant.

@ Travel expenses (i.e., of the Verification Organization)
This item is the expenses of travel to the Test Site made by the Verification Organizations, and
typical expenses are as follows:
* Expenses of public transportation (e.g., fare, express fare)
* Expenses of vehicle use (e.g., vehicle use fee, fuel fee, highway toll)
* Daily travel allowance

+ Accommodation expense

Delivery cost of sampling and the like (including the cost of delivery service) should be

included in the case of travel of personnel by public transportation.

@Others

Verification Organizations can include general administrative costs in the fee as necessary.
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Table 12 Examples of fee items

Measurement, analysis, etc.

ltem

Breakdown of costs

Remarks

Total

Survey for work planning

Verification items

+ Survey items regarding water | Sampling,
quality improvement measurement/analysis, Periodic test
*Survey items regarding bottom | etc. Within-day test
sediment improvement (Including on-site | Within-week test
+ Survey items regarding | survey)
organism habitats
Sampling,
Resource used
Labor costs measurement/analysis,
Technical information regarding Product
etc.
maintenance Maintenance
(Including on-site
performance, etc.
survey)
Items to be monitored
Sampling,
with respect to the
measurement/analysis,
Other  supplementary survey coastal sea areas
etc.
items Items to be monitored
(Including on-site
with respect to the Test
survey)
Site
[Wages of assistant
Same as labor costs
personnel
Verification items
Survey items regarding water
Sampling, Water sampling tools,
quality improvement
measurement/analysis water  thermometer,
*Survey items regarding bottom
with respect to the | analytical instruments,
sediment improvement
Equipment verification test etc.
* Survey items regarding
rent

organism habitats

Technical information regarding

maintenance

Survey/measurement  of
resource used
Survey/measurement  of

product

Electric power meter,

scales
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Survey/measurement  of

the items to be monitored

Other  supplementary  survey | with respect to the coastal | Other necessary
items sea areas as well as items | equipment
to be monitored with
respect to the Test Site
Costs regarding the
Subcontracting
measurement/analysis  described
fees
above, chartered ships, etc.
Expendables associated with the test
Item Breakdown of costs Remarks
Verification items
* Survey items regarding water
quality improvement
Reagents, sampling | Polyethylene jars
*Survey items regarding bottom
containers, etc. Glass jars, etc.
sediment improvement
+ Survey items regarding In some cases,
organism habitats they may be
Expendables required for included in
Technical information regarding | verification of technical | Other necessary | subcontracting
maintenance information regarding | expendables costs
maintenance
Expendables required for
Expendables | Other supplementary survey | verification of  other | Other necessary
items supplementary survey | expendables
items
Shall be borne
Electricity and water fees, etc., Electricity and water | by the
required for maintenance fees, etc. verification
applicant
Shall be borne
by the
Other equipment required for Other necessary | verification
maintenance, etc. expendables applicant
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Travel expenses (i.e., of the Verification Organization)

Verification Organizations

Daily travel allowances (of on-site workers)

Accommodation expenses (of on-site workers)

Item Breakdown of costs Remarks
Fare If using public
Travel expenses
Express fare transportations,
Vehicle use fees a need for
On-site work costs and travel | Vehicle use fees, etc. Fuel costs delivery costs
Travel
expenses to the Test Site of the Highway tolls of samples and
expenses

the like may
arise (e.g.,
package

delivery costs)

Note: Verification Organizations can include general administrative costs in the fee as necessary.
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5. Change and cancellation of verification tests

(1) Addition of verification items by request of the environmental technology developers

When addition of verification items is requested by an environmental technology developer
during the verification test, the Verification Organizations shall assess whether it is an appropriate
revision in light of the purport of this Project, which is the objective verification by the third party,
in consideration of the opinions of the Technology Panel, and may revise the Test Plan in
consultation with the Verification Management Organization and the environmental technology
developer.

If revision of the test fee arises due to the change, the Verification Organizations shall determine
a new amount of the test fee, which should be paid by the environmental technology developer in
consultation with the Verification Management Organization and the environmental technology
developer. Once the new fee is set, the Verification Management Organization shall promptly
prepare paperwork for collecting the supplemental fee from the environmental technology

developer.

(2) Cancellation (declining) of test by request of the environmental technology developers

When cancellation (declining) of the verification test is requested by an environmental
technology developer during the course of the verification test, the Verification Organizations shall
report the request of cancellation (declining) to the MOE and the Verification Management
Organization to obtain an approval, and cancel the test. "

If revision of the test fee arises due to the change, the Verification Organizations shall determine
a new amount of the test fee which should be paid by the environmental technology developer in
consultation with the Verification Management Organization and the environmental technology
developer. Once the new fee is set, the Verification Management Organization shall promptly
prepare paperwork for the refund of the test fee to the environmental technology developer.

Note (*): The environmental technology developer shall bear the portions of cost, which were
required up to the point of cancellation. For the remaining portion of the paid-fee that
was not used by the time of cancellation, the Verification Organizations shall
determine whether or not to refund or use it for the research of technological
improvement, etc., in consultation with the Verification Management Organization
and the environmental technology developer. Verification Organizations shall provide
the environmental technology developer the portion of the test data which was

obtained by the costs borne by the environmental technology developer.

(3) Addition of test items by judgment of the Verification organizations

When a Verification Organization has judged that addition of test item(s) is necessary in light of

32



the purport of this Project, which is the objective verification by the third party, N ® the
Verification Organization shall make a revision to the Test Plan in consultation with the Verification
Management Organization and the environmental technology developer. N ¢2)

If revision of the test fee arises due to the change, the Verification Organization shall determine a
new amount of the test fee, which should be paid by the environmental technology developer in
consultation with the Verification Management Organization and the environmental technology
developer. Once the new fee is set, the Verification Management Organization shall promptly
prepare paperwork for collecting the supplemental fee from the environmental technology
developer.

Note (*): The situations include the cases in which some secondary impact, which was not
expected at the time of planning of the Test Plan, has been observed, and therefore it is
judged that the verification item(s) should be added.

Note (*2): If an agreement was not reached with the environmental technology developer
regarding the revision of the test, the Verification Organization shall obtain an
agreement from the environmental technology developer regarding the entry of
description to the verification test result report stating that the portion of data for the
items, which should be measured based on the judgment of the Verification

Organization, has not been obtained.
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