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Annex

Compilation of information received in relation to decision
MC-2/11: Article 14: Capacity-building, technical assistance
and technology transfer

Information submitted by the Intergovernmental Network on
Chemicals and Waste for Latin America and the Caribbean

Secretariat of the Minamata Convention on Mercury
United Mations Environment Programme

Avenue de la Paix 8-14,1211 Geneva 10, Switzerland
MEA-minamatasecretariat@un.org

23-05-2019

Subject: Contribution to follow up on the second meeting of the Conference of the Parties to the
Minamata Comvention on Mercury, Geneva, Switzerland, 19-23 November 2018 — Capacity
building regional arrangemenits

Crear Ms Silva Repetto:

In accordance with Decision MC-2,/11 on capacity building, technical assistance and technology
transfer, whereby the Secretariat was requested to collect information from the existing regional,
subregional and national arrangements on their capacity-building and technical assistance to
support parties in implementing their obligations under the Minamata Convention, | am pleased
to inform you about the arrangements conducted within the framework of the Intergovernmental
MNetwork on Chemicals and Waste for Latin America and the Caribbean.

The Intergovernmental Metwork was established in 2016 by the Forum of Ministers of
Environment of Latin America and the Caribbean, with the aim of strengthening the
environmentally sound management of chemicals and waste, reinforcing sub-regional and regional
cooperation and facilitating the exchange of experiences, ensuring cooperation and coordination
with agreed international and regional frameworks, as well as improving engagement and
communication with other stakeholders.

Curing 2017-2018, the Network organized a range of initial information exchange activities,
including 8 webinars on different priority issues on chemicals and waste, which were joined by
maore than 400 participants from about 35 countries. One of the webinars was focused on mercury
trade, with the support of the Minamata Convention Secretariat.

At the XXI meeting of the Forum of Ministers of Environment of Latin America and the Caribbean
(Buenos Aires, Argentina, 9-12 October 2018), the Action plan for regional cooperation on
chemicals and waste management 2019-2020 for Latin America and the Caribbean, was formally
adopted through Decision 1 on Chemicals, Marine Litter and Waste Management. The content of
the action plan was informed by a comprehensive review of priority issues and cooperation
actions for LAC countries.

The Action Plan includes 33 technical cooperation actions within & priority topics, including a
specific topic on mercury and the Minamata Convention, with a range of priority actions such as
the sound management of mercury, use of mercury in ASGM, and control of legal and illzgal
mercury trade.
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We trust that the implementation of this Action Plan, with the support of a range of partners and

regional centres, including the support of the Minamata Secretariat, will strengthen the capacity
of countries in Latin America and the Caribbean to meet the obligations of the Convention.

Yours sincerely

Alejandra Acosta

Chair of the Steering Committee of the Intergovernmental Network on Chemicals and Waste for
Latin America and the Caribbean

Directorate of Chemical Products and Substances
Secretary of Environment and Sustainable Development

Argentina
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Information submitted by the government of Japan

Information from Japan upon the request from the Minamata Convention Secretanat
on capacity building, technical assistance and technology transfer on the Minamata

Convention on Mercury

May 2019

At the Diplomatic Conference of the Minamata Convention on Mercwry, Japan expressed its mtention to

support developing countnies and promote voices and messages from Minamata, through the actions
titled “MOYAI Imhatrve.” Az part of this mifiative, the MINAS (MOYAT Infiatrve for Networking,
Assessment and Strenpthenmg) 1= being promoted. MINAS 13 a2 program of Mmistry of the
Ervironment, JTapan that 15 designed to support developmg countnies’ efforts in mercury management
by providing measures including the vanous actvites with close cooperation and collaboraton with

relevant agencies.

Diraft decision MC-2/11 adopted in the second meehng of the Conference of the Parties requested the

secretanat of the Minamata Convention to collect the mformation recerved from the existing regional,
subregional and national arrangements on thew capactty-bumlding and technical assistance to support
parties m mmplementing their obhigations under the Mmamata Convention, and requests the secretariat
to report thereon to the Conference of the Parties at ifs third meetmg.

Minamata Convention requires the mmplementation of comprehensive mercury confrol measures
throughout the entwre lfecycle of mercwry, including on import’export, use m  products,
emissionrelease to the environment and disposal. Hence, mercury matenal flow serves as a basic
reference to promoete mercwry management In zn appropriate manner and to verify the effects of such
measures m the coming vears. For this reason, Mimistry of the Environment, Japan (MOET) pubhished
“Mercury Matenal Flow m Japan (FY20100" m 2013, Affer incorporatmg newly available data, a
revised version 15 now being published as material flow for FY 2014 (Annexed to this document).
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ANMEX

Overview of Mercury Material Flow in Japan (FY2014)

1. Background and Objective

In October 2013, the Diplomatic Conference on the Minamata Convention was held in
Enmamoto City and Minamata city in Japan and the Minamata Convention on Mercury
(hereinafter referred to as “the Convention™) was adopted and signed. Japan deposited the
instrument of ratification in Febmiary 2016, following the enactment of the Act on Preventing
Environmental Pollution of Mereuwry (Act No.42 of 2015; hereinafter referred to as “the Act™).

The Convention requires the implementation of comprehensive mercwy control measures
throughout the emtire lifecycle of mercwry, including on import/export, use in products,
emissionrelease to the environment and disposal. Hence, mercury material flow serves as a
basic reference to promote mercury management in an appropriate manner and to verify the
effects of such measures in the coming years. For this reason, Ministry of the Environment,
Japan (MOEJ) published “Mercury Material Flow in Japan (FY2010)™! in 2013, After
incorporating newly available data, a revised version is now being published as material flow
for FY2014.

For the purpose of preparing this revised material flow, the target (base) year of the material
flow 1s set to FY2014 due to the following reasons:

(1) It is desirable to estimate the material flow based on the latest data available, and

{ii) The mereury (air) emission inventory in Japan was revised using FY 2014 as the tarpet

year.

This version of the material flow is expected to be used for confirming the progress of
domestic measures and for examining future efforts to be made as required by the Convention.
It is expected that the lmowledge and experience obtained through the process of developing
the revised material flow will be nsefinl for other countries to develop their own material

flows.

! MIOET Press release (21% March, 2013): “Mercury Material Flow and Merewry Emission Inventory in Japan™
hitp:Fwererenv go.jpipress/ 16475 biml
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Executive Summary

The overview of mercury material flow in Japan (FY2014) 1s shown on the next page. The

primary results of the flow are (1) a total input of 80 tons came from raw nunerals and fiels
for domestic use (of which 74 tons is from imported raw minerals and fuels. 4.5 tons from
domestic produced raw minerals and foels, 1.0 tons from mmported prodocts. and 044 tons
from imported merenry), (2) 84 tons exported. (3) 18 tons emitted/released to the envirenment

(17

tons of atmospheric emdssion, 0.24 tons of release to public waters and 0.34 tons of

release to land) and, (4) 7.3 tons landfilled for disposal
It iz our intention to continually improve the accuracy of estimation based on the best
available data while reviewing the material flow calculation/estimation method as required.

Words of Caution when Referring to the Mercury Material Flow

Limitations of the Mercury Material Flow

The revised material flow 15 developed using oumerical wvalues which are
caleulated/estimated based on the cuorrently available statistical information, literatires.
results of guestionnaire/interview surveys with business operators, and thus does mot
include exhaustive information on the usage, discharge and transfer of mercury.
MNumerical values for FY2014 are used whenever available. In case such values are not
available or fluctuate from one year to another. the oumerical values of the nearest vear to
FY¥2014 or the average over several wears are used for caleulation/estimation. The
reference year of the data and the respective calculation method wvwsed are listed in the
Appendix.

The guantities of mercury-added products stored i households, workplace, etc. are
shown in the material flow simply as market stock as well as stock at each stage.
However, their quantities are not indicated as it is difficult to obtain the relevant
quantitative values.

Entry Method of Numerical Values
All the npmerical values are comresponding values in metric tons of mercury. The
significant fipure consists of two digits and each figure is rounded off.
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Mercury Material Flow in Japan (FY2014)
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Mote: This mercury materal fow is developad based on best available statistics, lterntures, and surveys on the private sectors, and does not indicate accurate and comprehensive mercury fiow.
Mote: This figure shows the amount of mercury ot sach stags in FY2014 and doss not indicats the movement of individual Fecycle of marcury.
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Mercury Material Flow in Japan (FY2014)
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Mercury Material Flow in Japan

(2014 Fiscal Year)
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1. Raw minerals

Table 1.1.1 shows mercury confent 1n imported raw minerals for Fiscal Year (FY, hereinafter) 2016 bazed
on statistical data and data obtamned through interviews with busmess association. To ensure consistency

with the mass flow of non-fermous metal smeling mdustry, the anthmetc mean between FY2013 and
FY2015 15 uzed for the amount of non-ferrous metal ore mmport. The total amount of mercwy m importad
raw minerals 15 estmated as 74 t-Hz.

Table 1.1.1 Mercury content in imported raw minerals (FyY2014)

Imported H Hg content
Imported raw minerals Unat s )
amwount concentraton | (kg-Hg) | (t-Hg)
Anthracite 5,105
Brtuminous coal 170,535
Other coals 12,032
. . 0.0390 .
Coal Briquette, oval briquette, ete. B0 | 10%t ) 7.454 75
— (=)
Liznite 19
Peat 114
Coke, etc. 3,218
] Crude o1l (refining use) 16
Crude oil 188,149 | ML 439 049
(mg/kL)
0.001
Maphtha 18,506 | 10%t ) 19| 0019
(=)
Iron ore Iron ore (uncondensed) 124170 0.0339
(inel. Iron ore (condenszed) 12614 | 103t ' ( _'ﬂ 4 496 45
concentrate) | Bramed iron sniphide 0.050 =
Mon-ferrous | Copper, lead, zme
m.et:il ore concentrate, gold ore 5.710 10% -
{mcl.
concentrate)
Total 74
[Somarce]

Amount of coal, 0il, naphths and iron ore maport: Trade Statisdcs of Japan (Ministry of Finance, Japan)

Meroury concentration in coal: Interview with Federation of Elecimic Power Companies of Tapan (FY2016)

Meroary concentration in crude oil: Comnmy-wise weighted sverage of cude odl inpont (Petrolswm Association of Tapan,
2009-2010)

Hg concentraton in naphtha: 58P Global Plats, " Methodology and specifications guide; Asia Pacific & Middle East Fefined

(04l Products (Last update: May 2015)"

Hg concenration in iton ore: Arithmetic mesn of ore hemps used in blzst furmaces in Japan (Mational Instinmte for
Enviromments] Smdies Report, 2000)

Amount of import and Hz concentration in non-ferrous metal ore: Imterview with Japan Mining Industy Associston

(FY2016); anthmetic mean of FY2013-FY2015 is used for the amount of import and he content in non-ferrons metal ore, to

ensuTe the consistency with the mercury flow in non-ferrons metal smelting Seilities.
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Table 1.2.1 shows the estimation results of mercury content in domestically produced raw minerzls in
reference to the Cwment Survev of Production by Mimstry of Economyy, Trade and Industry (METI). Total
amount of mercury contained m domestically produced raw minerals 1s estimated as 4.5 t-Hg.

Table 1.2.1 Mercury content in domestically produced raw minerals (CY2014)

. Faw mineral produchon Mereury Merewry content
Faw minerzl - :
Amount Ut concenfrahon &E—HE:I {t'HEJ
Limestone 148 088 10% 0.022 ppm 3158 33
Crde cal 644 ML WA 182 018
Matural gas 2822 463 10Pm™ N/A 1067 1.1
Total 4,507 4.5
[Sowmrca]

Producton of raw minerals: Yearbook of current prodoction statstics, Ministry of Econonnic, Trade and Indusiory, CYV2014

Meroury conceniration in limestone: Implementation of measures for meroury emission based on the Minamats Comvention
on Meroury (First Proposal), Feference document "Meroury emizsion imventory (FY2014)"
hitpewww env. zo. jppress/ 10262 7 himl

Meroury concensration in oil and gas: Interview with three domestic business entities, FY20146. The fizure in the table is
considered as muinimnm value in the material flow, since it 15 the acmal value obtained at the interview, snd does not cover
the entire domestic simation.

11



UNEP/MC/COP.3/INF/14

12

This section desenbes the mercwry flow associated with processing/industrial use of raw minerals and
waste iIncineration by each mdustry. The shaded items are to be subject to final dispesal.

(1)

Mon-ferrous metal smelting facility

Figure 131 shows the merewry flow for non-fermous metal smelting facilities. For data on mercury
recovery from sludge generated, as a large fluctuation of data value 15 seen for data between FT2013 and

FY2015, the average of data values from this three year period was utihzed.

— Secondary refinery

smeiting furnace, Raw smelting
or final dimﬁl+ Faakhm product fumace

i ™

Recyclad material N E'g Dust
» = TLLLEEY O I TLLLL L
15 +Hg g z collestor
b - l'\_ _p"l

Flue gas from
woriing, sTvircn mant

v

Non—ferous metal ors [ [ =)
62 t+Hg o E‘D n:r? "~ a Faw smalting
Sscondary matsrial " § g : i E_ product. furnace
0.37 tHg E q
T - ) ifuric acid producti :
+ [~ - ALTTUCIC 08 proguctiom __:___
— (_J'_, : i fT . ) ; .g
53 Fy é” Do Ga o
& snnanl I - - o " i §
mtmld—gé - is i ourifioation Fga % b?‘g
|
y '\ .1 [ A | /

1 [ | I

1 T
by-product other waste | Fittaring | sulfuric scid, gypsum

{nlagl 047 t+Hg _ | Wastzwater
- | treatment |
Flue gas L oo
L treatment sludgs
duct
. Slag * bl [NPUT rocycle
(final disposal) Hg recovery
3.5 tHg 025 t-Hg 35 tHg ¥
R — ¥ Sedmant '
gas wawaf HPUT Roaid (fira| disposal) Wastewatsr
_sobid liguid =) | racycles e 1.2 tHg 0.067 tHa

Flow: Based on imterview with Japan Mining Industory Associaton
Values m the flow: Inferview with Japan Mining Indusiry Assocaton, FY2014§ (average data batween FY2013 and FY2015)

Figure 1.3.1 Mercury flow in non-ferrous metal smelting facilities (FY2014)
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1) Emission
Table 1.3.1 shows the esimaton results of atmosphenc mercwy emission from non-ferrous metal smelting

facihies m "Mercury Emussion Inventery (FY 2014)°.

Tahle 1.3.1 Mercury emission from non-fermous metal smelting facilities (FY2014)

e Production ¥l Orverall ermssion factor Emission
() (g-Hg'ton) (t-Hg)

Reproduced lead (secondary) 39,103 0.033 Nem2 0.0013
Feproduced zine (secondary) 27847 0.0034 Heud 0.000095
Copper.  electnical  lead. gold, - -
electrolytic zime or distllated zme, 1.35
recovered zne

Tatal 14

Fote 1: Current Survey of Supply and Demand of Mon-ferrous Matals FY2014 (Mamral Fesources and Fusl Deparmnent)
MNote 2: Anthmetic mean of overall emiszsion factor obtmined at two facilifies in 3015, Oweral]l emission factors were
caloulated based on the data obtzined through five measurements with following formmla.
Crverall emission factor = Average Hz in flue gas x Average gas Sow (dry) / Amount of metal prodwction per hour
Mote 3: Owerzll endssion factor was caloulated based on the data obtained through five measorements at one fcility on
reproduced mnc (secondary).

2} Input of non-ferrous metal ore/material
Tabkle 1.3.2 shows the mercwry confent in non-ferrous metal ore’'matenial used for the non-ferrous metzal

smelting processes. Three-year average between FY2013 and FY 20135 15 used i the matenal flow.

Table 1.3.2 Non-femous metal smelting: Mercury content in material

Mercury content (t-Hg)
Matenal
FY2013 FY2014 FY2015 Axerage
Non-ferrons metal ore 64 59 63 62
FEecycled matenal 1.7 1.6 12 1.5
Secondary materal 0.4 035 02 04

Source: Interview with Japen Mining Indnstry Associstion in FY 20146

Table 1.3.3 (Reference) Non-ferrous metal smelting: Import of non-ferous metal ore

FY2013 FY2014 FY2015 Average

Import of non-ferrous
5,710 5,780 5,650 5,710
metal ore (107 t)
Mote: According to Japan Mining Industry Assodation, several types (10 fypes af maximmm) of raw material ore are
purchazed every year by each refinery, and the meroary content vares depending on the rypes of ore.

3) Transfer to waste

Tzble 1.3 4 show: mercury transferved to waste from the nen-ferrous metal smeltng process. Three-vear

13
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average from FY 2013 to FY 2015 15 used 1o the matenal flow.

Table 1.3.4 Non-ferrous metal smelting: Mercury transfer to waste

Mercury content (t-Hg)
Medium
FY2013 FY2014 FY2015 Average

Waste water freatment 0.96 222 (.27 12
sedimment

Slag 0.24 0.26 (.26 (.23
Other waste 13 0.05 (.05 0.3
Waste water 0.1 0.08 (.08 (.08

Seurce: Interview with Japan Mining Indnstry Association, FY2016

4) By-product production

Table 1.3.5 shows the mercury content i by-products (sulfunc acid'zypsum) generated from the process of

non-ferrous metal smelting. Three-vear average between FY 2013 and FY 2015 1= uzed in the matenal flow.

Table 1.3.5 Mercury content in by-product

Mercwry content (i-Hg)
By-product
FY2013 Fy2014 FY2015 Averaze
Sulfirie acid, 34 42 28 33
Fypsum

Seurce: Interview with Japen Mining Indnsry Assodation, FY2016

S) Mercury recovery from sludge generated through the flue gas treatment

Meareury recovery from sludge generated from the flue gas treatment process of non-farrous metal smeltng

15 contracted out to waste treatment compames. The total amount of recovered mercury 15 estimated as 35 t.
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(2] Coal-fired power plant

The merewry flow 1 cozl-fired power plants 15 shown 1o Figure 1.3 .2,

1 9 [ -‘- IIIIIIIIIII 3 Ell'l.lﬂ.m m..'
E o 2 o 1.3 1—Hg
Coal carmarmpticn ] o 1 E %
ELASS000 £ b 8 g [ F———
B g = ¥ E T —— >
BE -Hg = @ F B Hi leaching KO
- § HE
i =
3
¥ ¥
Clirkar msh Fly aak Flue paa desulfuricesd Shalgs
THO,000 £ TEHNH00 ¢ Jre—— BALDOY
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a5 | [ | ] [T fan o GEN W L XY
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Flow: Based on imterview with Federation of Electric Power Conmpanies

Values in the Sow: Data extrapelated to the whole of Japen based on information ¢btained Som interview with the Federation
of Electric Power Companies in FY2016, using the results of the Survey of Electric Power Statstcs condwcted by the

Agency of Watral Fesources and Ensrgy.
Figure 1.3.2 Mercury flow in coal-fired power plants (FY2014)

1) Emission

Table 1.3.6 shows the result of eshmahon of mercury emussion to aw from coal-fired power plants m

"Mercwy Emussion Inventory (FY2014)".

[Source]

Enargy peneration: "Annusl Report on Energy in FY2014 (Energy White Paper 2015)" (Data of FY2013 was the latest at the

Table 1.3.6 Mercury emission from coal-fired power plants (FY2014)

Energy generafion Orverall emmission factor Emssion
(100000000 W) {ugkWh) {t-Hg)
2845 4.43 13

time of the development of inventory).

Orverall emission Sctor: The values measured at 17 units in 11 power plants out of 38 power plants {coverage 20%) ware
uzed, retrieved from Survey repart on trace substance enussion acmal simation of cosl-fived power plants (R2002)

iszued by Central Besearch Institufe of Electmic Power Industry.

Mote: Meroury endssion was caloulated by nmiltplying the domestic energy sensration by the overall smizsien factor based

iom the domestic acual measimement data

2) Coal consumption

Table 1.2.7 shows the amount of domestic coal consumption 1n FY 2014 and the mercury content therein m

15
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reference to the Swvey of Electne Power Statistics by the Agency of Natural Eesources and Enerzy. The
result of the Survey of Electric Power Statistics (3.2 t-Hg) i1s applied in the material flow because thas
survey covers a wide range of data. It needs to be noted that the amount of residue generated from
coal-fired power plants throughout Japan 15 eshmated wsing the rafio of the coal consumphon data provided
by Federation of Elecitne Power Companies and the value obtamed from the Survey of Elecitne Power

Statistics.

Table 1.3.7 Coal-fired power generation: Coal consumption in electric power industries

(FY2014)
Coal consumption Hg content ¥l
Source Diata coverage ¥osl F
(1,000 1) (ke-Hg) | (t-He)
Survey of Electnc | 10 General Electmety Utilities 59.559 - -
Power Statistics by | Whelesale Electricity Utliies +
the Agency of Natural | Specified Electrieity Utlifies -+ X2 085 - -
Resources and Energy | Specified-scale Electricity Utihities
Total 81 645 3,184 32
Federation of Electnic | 10 General Electricity Utilities and
. 80,230 3,129 31
Power Companies other uhlities

Source: Survey of Electric Power Statistics by the Azency of Manmal Fesources and Ensrgy and Interview with Federation of
Eleciric Power Companies in FY2016.

Note 1: The mmtoe of coal consumption for Federstion of Electric Power Companies data (80,230 and Sarvey of Electric
Power Statistics data (81,645) 13 100 to 102, This mtio is nsed for the estimation of the amount of residue zeneration
in coal ach flue gas desnlfirized gypsum, and shodze obtained throush the interview with Federation of Electric
Power Companies in FY20146.

Fote 2: Meroury concentration in cosl spplied is 000380 zion (Interview with Federation of Electric Power Companies,
Fy2016).

23) Utillizationffinal disposal of coal ash

Table 1.5.8 and Table 1.3.9 summarize the amount of generation, utilization and final disposal of coal ash
{fiy ash, chinker) in coal-fired power plants as per data obtamned from interviews with Federation of Electric
Power Companies im FY2016. It needs to be noted that the ratio of coal consumption shown mn 2) was used
to extrapolate the value for the whole of Japan.

Tahble 1.3.8 Coal-fired power generation: Generation, utilization and final disposal of fiy ash

(FY2014)
Faderation of Elactne Natienwide data Mercury content sl
Fly ash Power Companies data {estimation)
(kz-Hge) (t-He)
(10,000 1) (10,000 1)

eneration T68 782 1.164 12

Unlization 743 761 1,134 11

Fmal disposal 20 20 30 0.030

Source: Interview with Federation of Elecmic Power Compandes in FY20146. Mote that the rato of coal consumption as per
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Federation of Electric Power Commpanies data (80,230} and Swrvey of Elecric Power Statistics data (81.645)
(100:102) is used for nadoowide estimation.

Mote 1: Meroary concenfrafion in precipitator ash spplied is 0,149 mekz (Interdew with Federstdon of Elecimic Power
Companies in FY2016).

Table 1.3.9 Coal-fired power generation: Generation, utilization and final disposal of clinker

(FY2014)
Federation of Elecinic Mationwide data Mercury content Mol
Chrnker Power Companies data {estmation)
(kg-Hg) (tHg)
(10,000 t) (10,000 1)
Generation 75 T8 H.D. H.D.
Uthzation T2 73 H.D. H.D.
Final disposal 3 3 H.D. H.D.

Source: Interview with Federation of Eleciric Power Companies in FY2016. Be noted that the ratio of coal consumption for
Federation of Electric Power Companies data snd Survey of Electric Power Statistics data, 30.230:81 645 (100:102).
15 used for natonwide esimation.

Mote 1: Marcury concentration in clinker is WD, (Interview with Federation of Electric Power Companies in FY20146)

Table 1.3.10 shows the utihzation of ceoal ash m the elecine power industry as per the "Coal Ach
Nationwide Swrvey Report (FY 2014, Using the composifion rates of uhlizaton by pwpose of use m
Table 1.3.10, the estimation result for mercury transfer accompamed with uhlization of flv ash 1s

summanzed m Table 1.3.11.

Table 1.3.10 Liilization of coal ash (FY2014)

Electne mdustry
Category Purpose of use Mewl Utilization .
a 0 ) Rate (%)
Cement production | Cement matenial 6,031 64.14
Cement admixfure 78 0.83
Concrete admixturs 77 0.82
Subtotal 6,186 65.79
Engineenng Soi1l improvement matenal 359 182
Construction material %2 419 446
Electnic constuction matenal 78 0.83
Soil stabulizer 146 1.55
Asphalt filler ] 0.06
Coal mune filling 413 439
Subtotal 1421 15.11
Architecture Bulding mtencr board 130 1.38
Amificial hghtweight aggregate 41 0.44
Concrete secondary product 34 0.36
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Electnic mdustry
Category Purpase of use %! Utlhization )
(10° ) fate (%)

Subtotal 205 218
Agriculture, Fertibizer (inel. snow melting agent) 35 037
forestry and Fish reef 39 041
fisheries So1l moprovement matenal 36 038
Subtotal 110 1.17
Others Sewage treatment agent 1 0.01
Iron and steel production 1 0.01
Cthers 1479 15.73
Subtotal 1,481 15.75
Total 2.403 10000

Source: “Smdy Feport on coal ash nationwide sinertion (FY2004)", March 2016, Japan Coal Energy Center
b/ wrwwe jooal.or jp'ashdbyachs i stics HIT_ashstatstics 1l pdf

Mote 1: The shaded application (either mixture with soil or direct spreading over soil) is categorized mbo “soil-contact fype
application” and other applicadon except for cement-related and soil-comracy rype applicaton is categorized inbo
"non-soil-contact fype applicaton”

Mote 2: Enpinesring works means constructon works of roads, railways, mivers, bridzes, hathors and others conducted usimg
toil and stome, timber, iTon COMIACT, .

Table 1.3.11 Coalfired power generation: Mercury transfer associated with utilization of fiy

ash (FY2014)
o Composthon rate | Fly ash vhlization Mercury transfer
Application ;
%) (1000 ) (k=Hs) | (tHg)
Cement-related 65.79 5,008 746 0.75
Soil-contact ype 15.86 1,207 180 0.18
Mon-seil-contact tvpe 18.34 1,396 208 021
Total 100,00 7611 1,134 1.1

Source of compositdon rases by application: "Coal Ash Natiowaide Survey Beport (2014 FY resulss)" (March 2014, Tapan
Coal Energy Center) htp:/ . jcoal.orjp/ashdb/ashstatistacs T _ashstatistics 1l pdf

4) Utilizationffinal disposal of flue gas desulfurized gypsum

Table 1.3.12 shows the amount of generation, uhlization and final disposal of flue gas desulfunzed gypsum
i coal-fired power generation as per the mmferview with Federaton of Elecime Power Compames m
FY2016. It needs to be noted that the coal consumption rates shown in 2) was used to extrapolate the data

to the whole of Japan.
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Table 1.3.12 Coal-fired power generation: Generation, Utilization and final disposal of flue gas
desulfurized gypsum (FY2014)

Federation of Estmation of the ameount of
) . Natonwide data
Flue gas desulfunzed Elacinc Power ] ) mercury throughout Japan Hee
c e s {eshmation)
EYPEum CLOPANIES
10,000 t -H t-H
(10,000 9 (10, ) (ke-Hz) (e-Hz)
Creneration 163.1 166.0 710 071
Unlzaton 163.0 1859 710 0.71
Fmal disposal 0.1 0.l 0.44 0.00044

Source: Imterview with Federation of Eleciric Power Compamies in FY2014. It needs to be noted that the ratio of coal
consumption for Fedemtion of Electric Power Companies data to Survey of Electric Power Statistics data,
20,230:81 645 (100:102) is used for nationwide estimaton

Note: Meroary concentration of flue gas desulfimzed pypsum applied is 0428 mg'ke, as per imterview with Federation of
Eleciric Power Companies in FY 20146,

o) Utilizationffinal dizposal of sludge
Table 1.3.13 shows the amount of generaton, utlizaton and final disposal of sludze 1n coal-fired power
generation as per interview with Federation of Electrnic Power Companies m FY2016. It needs to be noted

that nationwide estimation has been carried out nzing the coal consumption rates shown m 1),

Table 1.2.13 Coal-fired power generation: Generation, utilization, and final disposal of sludge

(FY2014)
Federation of Mercury amount extrapolated to
. HNationwide data )
Electnic Power entire Japan Me=
Shidge {estumation)
Companies data (10,000 (e-He) (tHe)
L00 g-He t-Hg
{10,000 £)
Generation 6.5 6.6 437 044
Utilization 2.7 2.7 181 0.18
Final disposal i 3.9 255 026

Source: Imterview with Federation of Electric Power Compamiss im FY2016. It needs to be noted that the ratio of coal
consumptoen for Federstion of Elecwmic Power Companies data o Swrvey of Eleciric Power Stafistics data,
20,230:81 645 (100:102) is wsed for nationwide estimation

Kote: Meroury concentration i sledee applied is §.60 make as per interview with Federation of Electnic Power Companies
in FY20146.
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(3] Coal-fired industrial boiler
The mercury flow m coal-fired mdustnal boilers 15 as shown m Figure 1.3.3.
Emiasion to aF
024 t-Hg
h
—_— —_—
3 io &
Coosl aonsimption o k-] ?E & g§m
17,727 600 :_ 3-5 i ] Es
> i ———
UGS t-Hg i E Sk
E] Fa 3
- ‘. - L. ‘. - }
Cosl ash Flus gas desifirization pypsam
200,000 t 143,000t
03 t-Hg 019 t-Hg
ErL | 1% i L FIE
ool aath utilizaithon: 1,567 0 Crypsiam wtlza beoec T 3000008
025 v-Hg 018 Hg
| | | L4 v |
R R R I e e e
L N - - - 1 i
_I::;:Tm"'t typal conbecl typa) Iﬁ;m" ifirml dinpoaml ement] Irraun board!
202,000 ¢ 221,000t 2000t 56,000 ¢ T4.000 £
0.1% t-Hg 03T t-Hg 0.027 t-Hg 00043 t-Hg Q0046 t-Hg 0,090 t-Hg 10 tHg

Flow: Based on interview with Japan Bodler Association
“alues in the flow: The estimation resualts of "Meroury Enission Inventory (FY2014)" and "Coal Ash Nationwide Sarvey
Beport (FY2014)" (March 2014, Tapan Coal Energy Center) are used bt values are updated.

Figure 1.3.3 Mercury flow in coal-fired industrial boilers (FY2014)

1) Emission
Table 1.3.14 shows the estimation result of the mercury emission from coal-fired mmdustrial boulers n

Japans "Mercury Emassion Inventory (FY2014)".

Table 1.2.14 Mercury emission from coal-fired industrial boilers (FY2014)

Coal consumption | Emission factor (coal consumption-base)ios Emmssion
(10° %) (mz-Heft) (t-He)
17,727 13.425 024

Source: Coal consumption dsta is remieved fom "Totl Ensrgy Supply sod Demsnd Balance (FY2014)7 issoed by the
Apency of Mamral Fesources and Energy.
Note: Usng the following formmla, the emission factor was caloulated based om the messurement results of 69 fadlides
{coverage is sbout 49%4) obtained from the survey on the acmal simaton of merory emission in FY2015:
(1) I (averaze concentration of meroary in flue zas x sverage gas flow (dry)) = 552,458,664 (ue-He'd)
(Z) I (coal consumption) =41,151 (t'd)
Emission factor = (1) / (Z) = 13425 mz-Hg/t (from Menoory Emission Inventory (FY20147)
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2) Transfer to residue

Table 1.3.15 shows the mercury transfer to residue m cozal-fired mdustial boilers. It 15 assumed that

mercury not being emitted to air transfers to residue (coal ash, flue gas desulfunized zvpsum).

Tahle 1.3.15 Coal-fired boiler: Mercury transfer to residue (FY2014)

- i Mercury mn coal Mercury transfer to residue
ozl consumption
- Mow
consumphion
(10° 6 (He) (kz-Hg) (t-Hz)
17,727 0.69 453 045

Source: Coal consumption data was rewieved from "Total Energy Supply and Demand Balance (FY2014)" issued by the

Apency of Hamral Fesources and Energy.

Kote: Meroory concentration in coal applied s 0.0390 z't (Interview wath Federation of Elecinic Power Companies in

FY2016).

3) Utilizationffinal disposal of coal ash

Table 1.3.16 shows the amount of generation, unlization and final disposal of coal azh generated from
coal-fired imdustrial bodlers. Estmation 1s carmed out based on cozal consumphon, coal ash generation, and
the unlization and final disposal rates among "general industmes”, which inchides coal-fired mdustnal
boalers obtzined from the "Feport of Matiorwide Survey on Coal A=h (FY2014)".

Table 1.3.16 Coal-fired boilers: Generation, ufilization and final disposal of coal ash (FY2014)

Coal consumption Generation Utlization Fmal disposal
(103 ) (103 £) (103 1) (103 1)
General industnes 26,411 3025 2975 50
Coal-fired
17,727 2,030 1,997 34
industrial boilers
[Soamce]

General industries: "Feport of Matomwide Survey on Coal Ash (FY2014)" (March 2016, Tapan Coal Energy Center)
hetpwmanajooal or jpeshdby'ashetatistics 27 _ashetatistics 1] pdf

Cioal-fired indusmial boilers: The wilization and final dispesal the rates of coal consumption and generation are estimated
using consumption rates of general industries to coal-fired mdnsirial boilers. 98.3%: is atmbuted to uilization and 1.7%

is attribated o final disposal.

Table 1.32.17 shows the estmated breakdewn of mercury transfer to residue (coal ash, flue gas desulfunized

gypsum) based on the mercury concentration and the generation ratio of each residue.

Table 1.3.17 Coalfired boilers: Breakdown of mercury transfer to coal ashfdesulfurization

gypsum
Mercury
(reneration ratio | Mercury transfer | Mercowry transfer
concentration el
S ratig o {t-Hg)
(ppm)
Coal ash 0.149 4 4 0.25
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i Generation ratio | Mercury transfer | Mercwry transfer
concentration !
LI ratig Nowd (t-Hg)
(ppm)
Flue gaz desulfunzed
0.428 1 3 0.1%
gypsum

Note 1: The conceniration of meroury in each residue is obtzined fom imterview with Federation of Elecmic Power
Companies in FY2016.

Kote 2: According to "A Feport for the Envirommentally Sound Managerment of Meroury Wastes" (March 2014, Ministry of
the Environment, Japam), the peneration rade of coal ash to flue gas desalfirized sypsum is 4:1.

Kote 3: The miio of meroury transfer: meroury concentration ratio (1:3) x generation ratio (4:1) =4:3

Table 1.3.18 shows the amount of nhhization of coal ash in general industrnies and their appheation as per
the "Report of Natonwide Suwrvey on Coal Ash (FY2014)". Table 1.3.19 shows the flow of mercury

associated with the utihization of coal ash, estmated usmg the composibon rates of uwhhzation by its

applicaton.
Table 1.3.18 Utilization of coal ash and its application (FY2014)
Category Purpose of use =1 . General industry -
Utilization (107 £) Rate (%)
Cement production | Cement material 2212 7433
Cement adouxture 10 0.34
Conerete admixture 4 0.13
Subtotal 2236 74.8
Enzineermg So1l improvement materal 182 6.12
Construction material ™2 33 1.78
Electric construction material 0 0
So1l stabalizer 140 47
Asphalt filler 0 0
Coal mune filling 0 0
Subtotal 1.421 12.6
Architecture Bmlding interior board 169 904
Amficial hghtereight agzregate 0 0
Conecrete secondary produwct 0 0
Subtotal 265 9.04
Arriculture, Fertilizer (incl. snow meling agent) ) 0.24
forestrv and Fish reef 0 0
ficheries Soil improvement material 54 1.81
Subtotal 61 205
Others Sewage treatment agent 0 0
Iron and stesl production 3 0.1
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General mdustry
Category Purpose of use Hewl —— -
Utilization (107 1) Rate (%)
Others 42 141
Subtotal 45 1.51
Total 2,976 10:0.00

Source: “Feport of Mationwide Survey on Coal Ash (FY2014)7, March 20146, Japan Coal Enerpy Center
bttpfwwew jooal.or jp/ashdbvashstatistics HIT_ashstatistics_rl pdf
Mote 1: The chaded applicatons {either mixmre with sodl or ditect spreading over soil) ate categorized ime “soil-comtact type
application™. Crther applications apart from “cement-related” and “sopdl-contact type application™ are categorized mbo
"non-soil-contact type application”
Mote 2: Engineering works means construction works of roads, reilways, rivers, bridzes, harbors and others conducted usmg
soil and stone, timber, ron conpact, etc.

Tahle 1.3.19 Coal-fired boiler: Mercury transfer associated with the ufiization of coal ash

(FY2014)
Composition Unlization of Mercury transfer
Pupose of nza rate coal ash
. (ke-Hz) (tHe)
(%) (10° 1)

Cement-ralated 74.80 1,494 191 019
Soil-contact fype 14.65 293 37 0.037
MNon-soil-contact type 10.55 211 27 0.027
Total 100.00 1,997 255 0.25

Source: Compsition rates was obtzined from “Feport of Matonwide Survey on Coal Ash (FY2014)” (March 2016, Japan
Coal Energy Center) hitp.'/amrar jooal o jp'ashdb/'ashstatisncsH2T_ashstatistics_rl pdf

4) Utilizationfinal disposal of flue gas desulfurized gypsum

Takle 1.3.20 shows the amvount of generation, uilization and final dizposal of flue gas desulfunzed gypsum.
They are estimated based on coal consumption, generation of flue gas desulfunzed gvpsum, and the
utilizafion and final disposal rates ameng "general mdustnes”, which includes coal-fired industial bealers
m the "Feport of Natonwide Survey on Coal Ash (FY2014)".

Table 1.3.20 Coal-fired hoilers: Generation, utilization and final disposal of flue gas
desulfurized gypsum (FY2014)

Coal consumption (reneration Utibhzation Final disposal
(103 §) (103 6 {10° &) (107 £)

General
o 26,411 213 208 5
mdusines
Coal-fired
o o 17727 143 140 3.4
industnal boilers

[Soarce]
General industries: "Report of Matiomande Swrvey on Coal Ash (FY2014)" (March 2014, Japan Coal Enerpy Center)
hitp v jocal. o jpashdashstatistics H27_ashstatistcs_rl pdf
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Coal-fired indusirial bedlers: The wilizaton and final disposal, the ceal consmmption snd generation rates are esimated nsing
consuntpton rate of general industries to coal-fired industris]l boilers. 98.3% is anmbuted to utlization snd 1.7% is

attribted to final disposal.

According to the report above, 48% of flue gas desulfunzed gypsum 1s used as cement material and the rest

52%) 1= used for gvpsum boards. Table 1.3.2]1 shows mercury transfer associated with the uhlization of

flue zas desulfinzed gypsum

Table 1.3.21 Coal-fired boilers: Mercury transfer associated with the utilization of flue gas
desulfurized gypsum (FY2014)

» ., Mercury transfer
Pwrpose of use Composition rate (%) TeHD o)
Cement material 48 &0 0,090
Gypsum board 52 100 0.10
Total 100.00 180 0.1%9

Source: Composition rates by wilization purpese of use is obfained from the “Feport of Natonwide Swrvey on Coal Ash
(FT2014)" (March 2014, Tapan Coal Energy Center) hrip//www jooal.orjp/ashdb/ashstatisicsHIT_ashstatstics_rl.pdf
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(4] Primary iron production facility

Mereury flow in primary won production facilities 15 shown in Figuwre 1.3 4.
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Flow: Based on interview with Japan Iron and Steel Federation

Final disposal in the flow: Interview with Japsn Iron and Stee] Federation in FY2016

Amount of mercury in the flowr: Estimated by Mindsiry of the Enviromment, Japan based on the final disposal above and the
conceniration of meronry o residue ("Meroury Emission Behavior in the Iron and Steel Industry”, Masaki Takaoka,

Eamyuki Oshita, 2007.). It needs to be noted that a limited number of data samples were available (n=1 or 3).

Figure 1.3.4 Mercury flow in primary iron production facilities (FY2014)

1) Emission

Table 1.3.22 shows the eshmation results of mercwry emission from primary won production facihties m

"Mercuwry Emassion Inventory (FY 2014)".

Tahle 1.3.22 Mercury emission from primary iron production facilities (FY2014)

Teamms Emission factor Foel Anmual production Mol Emizzion
{me-He/t-product) (10° £) (t-Hz)
Sintering firnaces (including
16.2 111,967 1.8
pelletizing finmace)
By-product gas from blast 16 83,500 0.13
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Tteme Emission factor ¥ Annual production ¥ Emission
(mgz-Hg/t-product) {10 n (+-Hg)
furnaces
By-product gases from ccke
0.8 25979 0.023
oven
Total 20

*Meroury emission from sinbering firnaces is estmated by omltplying the emission factor, based on an independent survey
conducted by Tapan Iron and Steel Federation (FY2008 - FY2015), by the annnal production.
*Meroury emission included in e by-product gas fom blast firmace and coke oven is estimated by mmlaplying the emission
factor in FY2010 by the anmeal production in FY2014.
Kote 1: The ennission factor of sinfering firmace is calonlated based on the survey of 25 sintening firnaces and one pelletizing
firnace (26 facilifies in total, coverage is 100%%).
Iote 2: The anmal production for sintering fiomace refers to the producton of sintered ore and iron ore pellet, the production
for by-product gas from blast firmace refers to the production of crude stesl, and the producton for by-prodoct gas
from coke oven refers to the production of coke.

2) Coal input
Tzble 1.3.23 shows the amount of coal put into coke ovens and the comresponding mercury content

Fy2014.

Table 1.3.23 Primary iron production: Coal input {(FY2014)

Coal input Mercury concentration in eoal | Mercury content
(10% ) (et (tHg)
43,384 0.03%0 1.7

[Source]

Coal input: Interview with Japan Iron and Steel Federation in FY2014

Meroury conceniration in coal: Inferview with Federstion of Eleciric Power Companies in FY20146.

Meroury content in coal mput: Estimated by the Ministry of the Enviromment, Japan based on the amount of coal input and
mercury concentration of coal shown shove.

3) Final disposal of waste
Table 1.3.24 zhows the final dizposal of waste from primzry ron producheon faciliies and the mercowsy
content m final disposal.

Tahle 1.3.24 Primary iron production: Final disposal of waste (FY2014)

Wacte Final dispnsal e Mercury concentration Mercury content
{t) m waste (g1) (t-Hg)
Desulfunzaton sludse 933 5.340 0.0078
Wet dust 4,993 0.716 0.0036

[Source]

Final disposal: Interview with Fapan Iron and Steel Federation in FY 2016

Meroury concentration in waste: "Meromry Emission Behavior in the Iron and Steel Industry™ (Masski Takaoka, Fammyuki
(Oshita, 2007). It needs to be noted that only a limited oumber of data samples were available (m=1 o1 3).

Meroury content in waste: Estimated by the Ministry of the Environment, Tapan based on the final disposal and menoury
Conceniration in waste shown above.

Mote: Both nypes of waste are disposed of in leachate-contmol type landfills.
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(5) Secondary iron production facility

Mercury flow i secondary ron production facibties 15 shown m Figure 1.3.5.
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Flow: Based on interview with Japan Iron and Stesl Federation.

Final disposal in the flow: Interview with Japan Iron and Stesl Federation in FY2016.

Amcount of meroary in the fow: Esumated by Minisoy of the EmviTonmens. Japan based on final disposal above and the
MErCEY CONCeniTaion n waste (Tesult of an independent survey conduocted by Japan Iron and Steel Federation obtained
from Imterview with the federation in FY2013). It needs to be noted that only a limited mmmber of
meErOEy-Concenation-data samples (o = 19) were wsed becanse the independent survey was conducted at Limited
munber of manufachrers.

Figure 1.3.5 Mercury flow in secondary iron production facilities (FY2014)

1) Emission
Table 1.3.25 shows mercwry emussion from secondary won preduction facilihes summanzed m Japan's
"Mercuwry Emussion Inventory (FY2014)".

Table 1.3.25 Mercury emission from secondary iron production faciliies (FY2014)

Anmal production of
- . Emission factor M= S Emis=sion
arget facibity elacinc
(mg-He/t-product) (1000 ) (t-He)

Electne fumace for steel
production (excluding 258 21,093 0.54
waste treatment facility)
*Emizsion from eleciric fomace for steel production (excloding waste treatment facility) is estimated by mmltplying the
emizsion factor, based on an independent survey conducted by Japan Iron and Stee] Federation (FY2008-FY2015), by the
annual production It needs o be noted that the emiszsion fom waste Tesiment facilities is estmated as a part of the
emission fom waste incineration facilities.
Mote: The emission factor is caloulated based on the survey of 60 facilities among &4 facilities of elecmc fomaces for steel
production operating all over the commiry (coveraze is 93.8%).

2) Final disposal of waste
Table 1.3.26 shows the final disposal of waste generated from secondary ron production facihifies and the
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mercury content therein

Table 1.3.26 Secondary iron production: Final disposal of waste (FY2014)

Final disposal e Mercwry concentration Mercury content
(B of waste (g/t) (t-Hg)

Precipitator dust 76,656 20 0.15

[Source]

Final disposal: Interview with Tapan Iron and Steel Federation, FY20146

Meroury concenfraion: The independent survey reslt conducted by Japan Iron and Steel Federastion obtmined at the
interview with Japan Iron and Steel Federation in FY2013. It needs 1o be noted that only & limited mumber of data
samples were available (p=19), since the survey was condocted at a limited mmiber of manufaciurers.

Meroury comtent in final disposal: Estimated by Ministry of the Environment, Japan based on fins] disposal and meroury
concenmation shown above

Mote: The waste are disposed of in leachate-conirol rype landfills.

Waste
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(B) il and gas production facility
The mercury flow in o1l and gas processmg facilities 15 shown in Figure 1.3.6. It needs to be noted that this
figure 15 only an example and not all facihties employ same equipment.

[ o J
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= >
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3
T udge Sludge Morcury absobent
[METCLUFy POCOVETY Drecess] Hinal dispossl] Crsrcury recowery)
180t 450 or more Bt
013 =g or more Hg A& Hg H/A

Flow: Bazed on interview with Japan Pegoleum Development Association
“alnes in the flow: Interview with domestic companies i FY 20146

Figure 1.3.6 Mercury flow in oil and natural gas production facilities (FY2014)

1) Emission
According to Japan's "Mercury Emission Inventory (FY2014)", merewry emmssion from oil and gas
production facihities 15 50 g-Hg (0000050 t-Hg).

2) Transfer to residue
Figure 1.3.27 shows the mercury transfer to residue at o1l and gas production fambfies obtammed from

interviews with domestic compames in FY 2014,

Figure 1.3.27 Qil and gas production: Mercury transfer to residue (FY2014)

_ Gensration Mercury Marcury content Treatment
Fesidue
(i) conceniration (g't) (t-Hglh method

Separator tank shudze 190 N/A 0.13 or more | Mercury
TBCOVery

Mercury adsorbent 222 N/A N/A | Mercury
TECOVery

Waste water treatment 430 or NA WA | Final disposal

shidze more
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Source: Interview with domestic companies in FY 2016

3} Transfer to products
Figure 1.3.28 shows the mercwry transfer to products (crude o1l and natural gas) obtained from inferviews

with domestic companies im FY 2016

Figure 1.3.28 Qil and natural gas production: Mercury transfer to products (FY2014)

Merowry trans for to product
Product
(t-He)
Crmde o1l 000052
Matural ga= 0.00020
Total 0.0011

Source: Interview with domestic companies in FY 20146
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(7] Cement production facility
The mercwy flow n cement clinker production facibites 15 shown m Figure 1.3.7.

Mutzrial 50 tHg Emizsiontomr | | ma  reeehe]
Limestonie: 64,172000 t . 5.5 t-Hg L solid
28 £-Hg
Silica: 1,592,000 t
.38 t-Hg
Sludgs: 2,970,000 £
0.6 £-Hg
Cinders./ash dust 1,441,000t
0.072 +-Hg

Fly ash: 5008000 ¢
#rom coabfired powar plart

0.75 —Hg

Coal ash: 1,404 000 t
(from cosl-firad industrial boler)

0.19 +Hg

Camaat
produat

SRR g

FELEEREEERET ]

Incineration residwe: J08.000 t
Urom muoricpel sobd wasls
meineration Tecility]

o
-
[
£
=
- |
-
o
LY

JEJETLED L T

0.28 +Hg

Orthar material
Lelay, molding sard,
blast furnace slag)

Coal consumption: 8,753 000 ¢ Flus gas
desufurization Dypsum
DE2 t-Hg
Other fusl 4.3 Mg or lsss
[wensts wood, waste plastio, Fly ashc 16,000 ¢
bz oil) 0.0023 +-Hg

Flow: Based on interiew with Cement Association of Tapan.
Talues in the flow: Interview with Cement Association of Tapan in FY2014, and estimated mercury flow of other industries.

Figure 1.3.¥ Mercury flow in cement production facilities (FY2014)

1) Emission

According to Japans "Mercwy Emission Inventory (FY2014)", the mercwry emission from cement
production facibifies 15 5.5 t+-Hg The emission data 15 the summaton of the emussions m 51 facihiies.
Emission mn each facility 1= caleulated by multiplving the average mercwry concentration 1n flue gas, the
average volume of flue zas and the annomal operstion bowrs at each facihity. The average mercury
concentration and the averaze volumes of flue zas at each facility 15 retneved from the on-site mmveshzation
on mercwry emussion in FY 2015 and the measwrement conducted by Cement Association of Japan from

2007 to 2015,
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2) Input from rawirecoversed material
Figure 1.3.29 shows the mput of raw/recovered matenal mn the process of cement production and the
mercury content therein obtamed from mmterview with Cement Association of Japan m FY 2016 and the

estimated mercury flow for other industries shown mn section 1.3.

Figure 1.3.29 Cement production: Raw/utilized material input (FY2014)

lercury Mercury
: Input :
Input material Source concentration content
(1,000 £)
(mzkg) (t-Hg)
Limestone - 64,172 0044 28
Silica - 3,592 0077 0.28
Sludze - 2970 0.202 0.60
Cinderssoot and dust - 1,441 | Less than 0.03 0.072
Flv aszh Coal-fired power plant 5,008 0.149 075
Coal ash Coal-fired industnzl boiler 1424 0.14% 0.1%
Incmeration residue Municipal schd waste 308 0.84 026
mnecineration facility
Total 5.0
[Soumce]
Amoumnt of input: Interview with Cement Associaton of Tapan im FY2014 and the meroury flow in other mdustries estimated
in section 1.3.

Meroury concentration in limestone: Implementation of measures for meroury emission based on the Minsmata Comvention
on Meroary (first recommendations) refarence material 2 "Omo-site measurement of meromry emission ", Investization
result by Cement Asseciation of Japan.

Meroury concensration in silica, shadge, cdnders, soot and dust: Implementation of measures for mercury  emission based on
the Minamats Comvention on Mescury (first recommendstions) reference material 2 " On-site measurement of mercury
emission ", Teble II-5-3 "Meroary content in raw fisel™ (The vahoes of "Silica”, "Shdge'clay, etc.”, and "Bottom ash” n
this table)

Meroury concenmation in fiy ash, coal ash incineration residue: mescury flow of other indusores estimated in section 1.3.

3) Coal consumption in the buming process
Table 1.3.30 shows the coal consumpton in the process of cement production obtained from interview with

Cement Association of Japan m FY 2016

Table 1.3.30 Cement production: Coal consumption (FY2014)

Coal consumption | Mercury concentration Mercury content
(1,000 £) (mekg) (t-Hg)
6,753 0.121 0.82

[Source]

Coal consumption: Interview with Cement Association of Tapan in FY 2014,

Meroury conceniration in coal: Implementation of measures for meToory enmission based on the Minsmats Convention on
Meroury {first recormmendations) reference material 2
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4) Input of flue gas desulfurized gypsum in finishing process

Table 1.3.3]1 shows the mput of flue gas desulfunzed gypsum i the fimshing process of the cement
production obtammed from mercwmy flow estimation of other iIndustmes summanrzed in sechon 1.3, It needs
to be noted that mercwry mncluded in the flue gas desulfinized gypsum generated from non-farrous metal
smelting 15 considered to be less than 3.5 +-Hg, according to the mercury flow in non-ferrous metal smeltmg
facilities.

Table 1.3.21 Cement production: Flue gas desulfurized gypsum input (FY2014)

Delercury lercury
Input object Source Teput concentration content
e (mz/ke) (t-He)
Flue ras | Mon-ferrows metal smelting NiA NiA Less than 3.5
desulfurized Coal-fivred power plant Leass than 1,660 0.428 Less than 0.71
Zypsum Coal-fired industnal boiler 13 0428 0.090
Total Less than 4.3

Source: Material flow of other industries estimated in section 1.3

[Fieference] The following table shows the mercwry confent in cement products. It can be anticipated that

the mercury content in uthred material imput into the fimishing process may be less than the estimated

result.
Tahle 1.3.32 (Reference) Mercury included in cement products
Iercury concentration Production mm FY 2014 Mercury content
(ppm) (10% §) (t-Hg)
Portland cement 0.0051 43 281 022
Blended cement 00110 13,230 0.15
Total 0.37
[Somrca]

Mercury conceniration: The average concenmation of mercury m "MNormal Portlnd cement” and "Blast-fumace slag cement
type B" im Table 3.1.1 in "Cument Simation snd Issues of Leaching of Minor Component from Concrese” (JTapan
Sociery of Civil Enginesrs, 2003].

Production in FY2004: Cement Associagen of Japan "Cement handbeok FY2016"

5) Fly ash fed into fly ash cement production

Flv ash generated from coal combustion 15 added dunng the fimzhing process of fly ash cement production.
Table 1.3.33 shows the estimation of the fiy ash fed into the process of fly ash cement production. It needs
to be noted that the maximum estimated value of fly ash input {15,673 t}) 15 applied in the material flow, and
the mercury mmput {0.0023 t-Hg) caleulated from this value 15 wsed as the maximum value.

The fly ash mput above 15 different from the total 88 000 t of uhlization as cement mixture {Table 1.3.10,
Table 1.3.18) among coal ash generated from coal-fired power plants and coal-fired mdustial boders, but

this data 15 used simce the data provided by Cement Association of Japan reflects the sruation more
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accurately as 1t 15 based on the fly ash cement production n a single year.

Tahle 1.3.33 Cement production: Fly ash input for iy ash cement production {FY2014)

Tvpe of flv ash cement | Producton in Fly ash input | Hg concentration Hg content
(Mxing rate: mass %) FY2014 (1) {t) (mzkg) (t-Hg)
Atype (5 to 1) 0 ] 0
B type ({10 to 20) 66,310 | 6,631 to 13,262 0145 0.0010 to 0.0020
C type (20 to 30) 8,037 1,607 to 2. 411 0.00024 to 0.00036
Total 74347 | 823810 15,673 0.0012 to 0.0023
Adepted value 15,673 0.0023

[Somrce]

Fly ash cement type'mixing rate: Cement handbook (2014)

Fly ash cement productoon: Interview with Cement Association of Japan
Mercury concentration in coal ash: Interview with Federation of Elecmic Power Companies which is wsed for the flow n

cioal-fired power plants
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(8] Municipal solid waste incineration facility
The mercury flow 1 mumcipal sohd waste meineration facilifies 15 shown m Figure 1.3.8.
e Ermisdicn Lo &
recovey
016 t-Hg 1.5 t-Hg
a
Muricizal weits E = E
urscipal wesl - =
234700001 ] & N g E
g3 £ F |
4B i-Hg FI ﬁ; H L 4
¢ 3
Rasidue (batiom esh, 8y ash)
2,/550,000 ¢
21 t-Hg
¥ ¥ )
Fa s T Fsider
(Gl recyclal :‘:1‘:\_‘:‘: TEnl disposall
308,000 ¢ i 204,000 ¢
0.25 t—Hg 0.20 +-Hg 27 1Hg

Flow: Based on the interview with non-mdustrial waste reatment companies.
Values in the flow: Estimation result based on on-site measurement of non-industrial waste treatment (FY2014), and
interview with commpanies that recover mencury, FY 2016,

Figure 1.3.8 Mercury flow in municipal solid waste incineration facilities (FY2014)

1) Emission
Table 1.3.34 shows the result of mercwry emussion n Japan from mumcipal solid waste incineration

facihfies as eshmated i "Mercury Emission Inventory (FY 2014)".

Table 1.3.34 Mercury emission from municipal solid waste incineration facilities (FY2014)

Type of municipal sohd waste Ntm—.m : _lwasm 011!;‘:]1 e o8 Enussion
incineration facility memerEnon =t (t-He)
- (10° 4 (me-Hef)
Incmeraton  fambity  (excluding
25,905 43 11
facilihes with ash melting firnace)
Facihties with ach melfing fumace £ 309 43 038
Total 34804 — 1.5

Source: Amount of incineration is obtained from “On-site measurement of non-indusirial waste geament” (Mmisoy of the
Environment, Japan FY2013). At the tme of the ioventory development the data im FY2013 was the latest
(hftp wwweny go jp'recycle waste_tech/ippan’).

Note: The overall emission fctor is the medisn of the data in 17 domestc formaces (coverage rates is 0.8%:) obtained through

the on-site measurement of meroary emission conducted in FY2015 (Since facilities with relatvely high meroury
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concenation were targeted i the investigation the median was applied).

2) Utilizationffinal disposal of incineration residue
Tzble 1.3.35 shows the concentration of mercury m residue generated at mumieipal solid waste incineration

facihties.

Tahle 1.3.35 Municipal solid waste incineration: Mercury concentration in incineration residus
(bottom ash, fly ash)

Medium L
concentrafion (gt}
Bottom ash 0.03
Fly ash 54
Fesidue (bottom ash 83%., fly ash 15%) Y 0.84

Source: Meroury concentration in bottom ash and fly ash are obtained from "Feport on the investization on mercury
emissions fom waste reatment facilifies in FY2011" (Mimistry of the Environment, Japan, March 2012)

Note: Althoush the breskdown for bottom ash and fly ash are unclesr, esimation was camied out mder the assumption that
the composition of 85% of bottom ach and 15% of fy ash, ac cbtained fom the "Study report for the emvironmentally
sound mansgement of meroury wastes” (Ministry of the Environment, Tapan, March 2012).

Tzble 1.3.36 shows the amount of utihization and final disposal of incineration residue generated from
mumicipal solid waste meineraton facihiies and the mercuwry content therein, as summanzed mm Table 1.3 35,
and on-site mvestgation of mumeipal waste treatment facihibies conducted by Mimstry of the Environment,

Japan.

Table 1.3.36 Municipal solid waste incineration: Litilization and final disposal of incineration

residue (FY2014)
. L Utlhzation/disposal Mercwry transfer
Medim Diestination
() (t-He)

Incmeration residue Conversion to cement

307,973 0.26
material

Final disposal 3,213,902 27
Fly ash Resource recovery W=l 37,364 020
Total 3l

Source: Amount of utilizat on'dispesal are emeved ffom "Cm-site investization of municipal waste Teamens” (Minisry of
the Environment, Japan, FY2014) bitp2 e go jprecycle’waste_tech/ippan/'stats. himl
HNote: Fesource recovery of fly ash means input into non-ferrous mets] smelting for recovering precions metal from the ash

Molten slag denved from municipal waste 15 not included in the matenal flow since the mercury content 1s
a very small
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[Feferance] Marcury content in molten slag (FY 2010 estimation)

Mational Federation of Industnial Waste Management? mvestizated the amount of molten slag generation
from municipal waste in FY 2006, About $0% has been utthred as alternate matertals such as aggregate of
concrete products or asphalt mixture’. The amount of utilization in FY2010 is identified through the
investigation on municipal waste treatment® conducted by Ministry of the Environment, Japan. The
concenirafion of mercury in molten slag was measured by Ministry of the FEnvironment, Japan® in
Fy20118

According to data zbove, the mercury content of utilization of molten slag generated from municipal waste

15 as shown below:

Table 1.3.37 (Reference) Utilization of molten slag generated from municipal waste

e b Molten <lag
(FY2006) effectvely ublized Mercury concentration Mercury content
{FY2010)
770,000 t 557,000 ¢ Lessthan Q01| e 56keHe
) mg'kg-dry
Source: Miniswy of the Emviromment, Japan, “Feport for the imvestigation oo meroary waste Tesmment m 20137 (March,
2014y

Note: The average concentration of meroury in soil sampled fom 3020 measnumnng poings nmﬂlmmaccnrﬂmgmdm
published by Matdonal Institee of Advanced Industrial Science and Technology (in 2007 at 3,024 measure
{exchuding 4 points whose meroury concenfration s more than 10 ppm)). The concentration of meroary mm.ulbm-s]g
is less tham 0.01 ppm (mgzkez-dry), which is less than the concentration i soil.

3) Mercury recovery

According to mterviews with waste treatment compames mm FY2016, the amount of recoversd mercury

from municipal sohd waste ncmeration facthiies m FY 2014 15 0.15 +-Hg.

"Imvestigation Feport on JIS Compliance of Molten Slag Derived from Industrial Waste (2008 FY)" (March, 2009)
* In Fuly 2004, JI5 for molten slzz as road uilding matenal and aggregate for the concrate was established
JIS A 5032: Molten slag for roads, which is made by melt-zolidification of pnmicipal waste, sewage sludge, or their bottom
ash
JI5 A 5031: Molten slag apzregate for concrete, which is made by melt-solidification of nomicipal waste, sewage shudes, or
their bottom ash
4 "Municipal waste treatment imvestization m 2010 FY™ hitp: wwrw.eav. go jp recycle 'waste_tech ippan h?? 'mdex homl
 "Feport for imvestigation on emission stams of mepoury and others from waste treatment facilities and others in 2011 FY™
(Mvlarch in 2012)
% Although IS A 5032 and JIS A 5031 define the content standard related with molten slag as "total mercury 1 5ma kg ar
less", merory is scarcely detected becanse heating up to the temperatare of 1200°C or higher is conducted in the production
PIOCBSS.
! hitp./modb)2 ibase sist. zo.jp' reochemmap data/'downlcad hom
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Industrial waste incineration facility

The mercury flow mn industrial waste memeration facilities is shown in Figure 1.3.9.

Industrial waste
(imel. medical washa)

amount unknown —

48 t-Hg

Incinarator

Melting fumace

Electric furnmace for
waste treatmant

J

¥

Cinders
(final disposal}

emall amaunt

Emis=ion to air
2.5 t+Hg

Flue gas
reatment

(final dispaszal)

23 t-Hg

38

Walues in the flow: Estimated by Minisoy of the Environment, Tapan based on "Meroary Emission Inventory (FY2014)7

Figure 1.3.9 Mercury flow in industrial waste incineration facilities (FY2014)

1) Emission

Table 1.3 38 shows mercury epmssion from indusinal waste incineration faciliftes m Japan obtamed from
"Mercwry Emnssion Inventory (FY 201437, Table 1.3.39 shows mercwy emission from electne finnaces for
steel producton that treat waste. The total of these wvalues, 2.5 t-Hg, 15 considered as emussion from

mndustrial waste incineration facihties in the mventory.

Table 1.3.38 Mercury emission from industrial waste incineration facilities (FY2014)

Mercury concentration Nationwide flue zas o
) Emiszion
in flue gas Heed emission e
(t-Hg)
(pg-Heg/Nm’) Nm?)
15 1.5 101 23

Mote 1: Based on the om-zite measurement data (2013 to 20135, 177 fcilides, coverage rates 14%) obtained through the
on-site megsurement of meroury emission in FY2015, the weighted average efficiency (I (Meroury concentration in flne
gas x flue gas flow) / L (Flue gas flow]) was caloulated.

Kote 2: The estimated value of natiomaide flue zas emission fom mdustrial waste incinerstion fcilities by Ministry of the
Emvironment, Japan, “Investization on the emission stats of diown and the like from imduwstrial waste incineration
facilities in FY2014" was used.
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Table 1.3.39 Mercury emission from electric fumaces for steel production (waste treatment

process) (FY2014)
Electnic fimrnace for steel .
) Emission factor ¥ Electric steel annual -
producton Emiz=ion (t-Hg)
(mg-Hz'product t} production (107 £
(treated waste)
Waste other than
3134 1,548 0.052
div-cell battenes
Diry-cell battery 418 2482 0.10
Total 0.15

*Meroury emission was caloulated by dividing emnssion factor based on an independent measurement conducted by Tapan
Tron and Stesl Federation (FY 2008-FY2015) by the ammal production.
Note: Measurement tarpet facilites: Among electric formaces for steel making opersting in Japan facilities weatng waste
other than discarded dry-cell batteries (four facilities out of seven (coverage rates T1.4%:)) and facilides westing
discarded dry-cell batteries (seven facilities out of seven (coveraze rates 100%4a))

2) Transfer to residue

Emizsion reducton efficiency i indusinal waste incmeration facihinies 15 47.9% acoording to Exda (2007).

Aszuming that mercury not emrtted to the atmosphere 13 transferred to bottom ash, the mercury transfer to

ash dust 15 estumated to be 2.3 t-Hg.

Tahle 1.3.40 Industrial waste incineration: Mercury transfer to ash dust (2014 FY)

Mercury emission (t-Hg)

Efficiency®

Emizmion Reduction

(t-Hg)

Mercwry transfer to incinerator ash

2 5

0479

23

*Source: Akiko Kida, Shinichi Sekai YVasuhiro Hiral, Hiroshi Mozitomi, MMasaki Takaoka FKenji Yasuds (2007), "Smdy cn

the emission imventory of meroury nchiding waste management processes and enmission reduction messores”™.
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(10) Sewage sludge incineration facilities

Mercury flow in sewage sludge incineration facilities is shown in Figure 1.3.10.

Emission to air
14 t+Hg
Scrubber wastewater '!‘
a i s I E
- H
_ 2 :
S o red : g = : g E
wage vt - ] 5 H
i — - s — H E_ R—— £ "lhg‘ﬁ T
§ g AR
=4
LY i
L 4 L J
Release to lilhr'ntar-u-::“u:lum Battom ash
H i
public watsr 324,000 t-dry 1,585,000 t
0.13 t=Hg 013 t=Hg MO
* Marcury concantration of treatmeant water is N.D., PRETRE report is used for released amount to public water.

Flow: Data provided by Ministry of Land, Infrastructure and Transport, Japan
Values in the flow: Data provided by Minisoy of Land Infrastucture and Transport, JTapan (achial amount in FY2014)

Figure 1.3.10 Mercury flow in sewage sludge incineration facilities (FY2014)

1) Emission
Table 1.3 .41 shows the estmation result of mercury emission from sewage sludge incineration facilities
"Mercury Enussion Inventory (FY2014)".

Table 1.3.41 Mercury emission from sewage sludge incineration facilities (FY2014)

Sewage shudge incineration ¥ Overall emission R
1_ ] i P Emassion -
Wet weight D1y weight (t-Hg)
(107 t-wat) (107 t-dry) (mz-He/t-dry)
4,797 1,055 1.36 14

Note 1: The amount of sewage sludge incineration {dry-weight base) was caloulated by "amount of mcineration (weighi-base
(wet)) = (1 - 0.78)". 0.78 is remieved from the srithmetic mean {78%) of "svemge water content (%&) in dewatered
sludge being brouzht in to sledze incineration facilities™ (Source: Sewage statistics). The sewage statistics in 2007 to
2008 and 2013 were referred to bat the anithmetic mesn was approcdmately the same in any years (77.6% for 2013).
The amount of incineration used fior the estimation refers to the value in FY2013.

Mote I: The owerall emission factor was calonlated based on 30 sanmples (six domestic facilides x Sve tmes for each)

obtained through the imvestgation of the acmal simation on mercury emission conducted in FY2015.

Hote 3: Meroury emission = Sewage shadze incineration (dry) x Overall emission Sctor

2) Transfer to residue
If the emussion reduction efficiency of 47.9% at indusmal waste moineraton facilifies estimated by Eida

(2007 could also be applhied to emussion reduction efficiency at sewage shidge incimeration facilities,
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mercury not bemg emifted to the atmosphere and transferred fo residue 1z eshmated to be 1.3 t-Hg.
However, smce the concentrations of mercwry 1 both treated sewagze water and bottom ash are WD and
there 1= no data on the amount of mercury transfer, this estimated value 15 treated as a reference value 1n the
matenial flow.

The amount of mercwry in effluent to public water 1= obtained from PETE data (0.13 «-Hg).

Table 1.3.42 Sewage sludge incineration: Mercury flow to residue

Mercury
o Emission Feduction Mercury transfer to residue
oo Efficiency* (t-Hg)
lenc 3
(+-FHe)
14 0.479 13

*Source: Akiko Kida, Shimichi Sskai ¥asohive Hirsi, Hiroshi Moritomi, Masaki Takaoks Fenji Yasuda (2007), "Smdy on
the emmssion inventory of mercury including waste mansgement processes and emission reducton messures™ The
emission reduction efficiency at indostrial waste incineration facilities in this smdy is alternatively applied

3} Utilization of sewage sludge
Tzble 1.3.43 shows the merewry flow associated with the uhlization of sewage sludge (unilization for green
farm). It needs to be noted that mercwry transfer associated with the uthzaton of sewage shudge for zreen

farm 15 considered as release to soil in the matenal flow.

Table 1.3.43 Mercury flow associated with the utilization of sewage sludge (FY2014)

Unlization for green
T — Mercwry concentration Mercury transfer
(t-dry) {ppm-dry) (+-He)

Compost 265,152 0.4 0.11
Mechanically dried 25,191 0.0076
shidge 03
Carbonized sludge 3,294 0.0010
Dewatered sludge 29 463 0.012
Others 425 o 0.00017

Total 3msm| 0.13

[Source]

Amount of uilizaton for green farm: Data provided by Ministry of Land  Infrasmoctare and Tramsport, Japan, "Matonsl
disposal and wilization” (Amount of genersted solid-base, the actus]l amount in FY2014)

Meroary concentration in each itemr Ministry of Agricolture, Forestry and Fisheries, Japan MMamual on Heswy Metsl
Monagement in Shidpe Ferdlizer (Angust 2010), Weighted average of merowry concentration based on on-site
inspection conducted from FY2003 to FY2000 (Compost: Concenfration in fermented slodge fertilizer is used,
Mechanmically dried shndge/carbonized shodge: Concentration in bumed shodge ferfilizer is used, Dewatered shndge and
others: Concentration in sewage shidzs fertlizer is nsed)
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2. Mercury-added products

21 Production, import and export of mercury-added products

Table 2.1.1 shows the amount of mercury used for the domestic produchon of mercury-added products, and

mercury content m mmported’exported products m reference to the informaton obtaned through the

mterview with industry orgamzations and busmess entittes. Total amount of mercwry used for the domestic

production 15 estimated as 5.4 t-Hg, mercwry confent in mmported products 15 estmated as 1.0 t-Hg and

mercury content in exported products 15 estimated as 2.0 t-Hg. The fizwre in the table shows data obtamed

through mterviews with the business enfifies and does not include exhaustove mformation on the entire

domestec market.

Table 2.1.1 Mercury in domestic production, import’export of products (2014)

Hgf';:“‘d Hein | Hzim
Product domestic | Year Fowl e Year
production products | products
GHD (tHg | (He)

Alkaline button batterias 0.000040 | CY2014 NA o Fyoo14
-j;:::., silver-oxide batteries 017| Cv2014 0 017 Fy2014
Zinc-air batteries 0.037| Cy2014 0.39 0057 |  Fv2014
Mercury-added dry-cell batteries o| Fyool4 WA o| Fv014
Sweitches and relays 059 | FY2014 NA 042| Fr2ou4
Fluorescent langps 2 098 | FY2014 0.28 0026 | Fy2014
Lamps | HID lamps 037| Fyo014 0.2 017  Fy2014
Neon lamps 0.023 | Fy2014 NA NAa | Frows
Glass H thermometers 029 | FY2014| 0054 0056 | FY2014

He-filled thermometers 0.034]| Fy2014 NA N/A

Mezsuring :?;E‘;ﬁm 0042 | Fy2014 A N/A
SR i qud manometers 00075 | Fy2014 0 FY2014
Ligmd column barometers 0 Fy2014 NA Fy2014

Vammum gauges 0.090 Fy2014 A Wi
Medical | Mercury thermometers o| Froos|  0o09s o| Fv014
mf::‘;m Sphygmomanometers 16| Cv2014| 00047 11| cvols
Mercury for dental use 0| Fy2o14 0 o| Fyoous
Vaccine preservative 0.00023 | Fy2014| 000015 | ooooooso|  Fy2oi4
Phl;’i““ Merbromin solufion 0.014 2014 0 0 2014
Merbromin products 0.0025 | FY2014 0 o| Fyoou4

Inorzamic | Mercuric sulphide 11| Fy2014 NA N/A

chemical: | Mercury compounds 0.083 | Fy2014 NA N/A
Total 54 1.0 w| _—

Kotel: FY stands for fiscal year, CY stands for Calendar yesr
Mipte?: Fluorescent lanps inchade cold cathode fluorescent lamps (CCFL)

Source: Information obtained through interview with mamnfachirers importers and other business entities, 20146
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Button batteries
Mreasuring Devices 18%
{irafustrial useh
B5%

Pharmaceuticals
0.3%

Measuring Devices
[medical use)

Switches and relaygs 2055

10.6%

Inarganic
chemicals
1TH

25.3%

Figure 2.1.1 Mercury used for the domestic production of mercury-added products (FY2014)

(1) Button batteries
Table 2.1.2 shows the amount of mercury used for the domestic production of button batteries by Battery
Association of Japan (BAT) member compames. Further, mercury contained m import’export of button
batteries obtained through mterview with BAT is also shown in Table 2.1.2.
It 15 estmated that 0.024 t of merewry was contamed in mmported alkaline manganese batteriez by BAT
member compames. Besides this ameount, it 15 assumed that there are certain amounts of mercury-zdded
batteries imported by non-BAJ member companies and some mercurv-added batteries are included m and

immported with assembled products. Hence, the total picture 1s unknown.

Table 2.1.2 Mercury in button batteries (CY2014, BAJ members)

Hg in produced amount Hg mn import Hg in export
Product
(t-Hg) (t-Hg) (t-Hg)
Alkaline manganese 0.000040 NiA 0
Silver oxide 017 ] 017
Air zine 0.037 0.39 0.057
Total 0.21 039 0.23

Source: Interview with Battery Association of Japan (BAT), 2016

2) Dry-cell batteries

Domestically manufactured dry-cell batteries are all mercwry free. The amount of mercury-added dry-cell
batteries import remains unknown. Further, it is alse conceivable that some mercury-added dry-cell
batteries are mnchided in and mported with assembled products, but this amount remams unknown. Hence
they are not included in the matenal flow.
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(3) Switches and relays

Table 2.1.3 shows mercwy used for the production and contained in exports of switches and relavs, as

obtained through mterview with a domestic mamufacturer of switches: and relays.

There are some

possibilities that switches and relavs are melided in and imported with large azsemblead products, but the=e

amounts remain unknowmn.

Table 2.1.3 Mercury in switches and relays (FY2014)

Product Production e — Exports i
amount (t-Hg) (t-Hz)
Orver cmrrent relay ¥os! 12352 0.19 5,395 0081
Seismoscopes 5 1,336,823 0.40 1,134921 0.34
Total | _— 0ss| _— 0.42

Source: Interview with mannfacturers of switches and relays, 20146
Metel: 15z of merowry is used in one over current relay.
Mote2: .3 g of meroury is nsed n one seismoscope.

4] Lamps

Table 2.1.4 shows mercmry content m domestically produced lamps and Table 2.1.5 shows mercury content

m imported and exported mercuryv-added lamps.

Table 2.1.4 Mercury content in lamps (FY¥2014, production)

Product Hz concentration Lamp production Hg in produced lamps=
(me-Hg/unif) (1,000 pes) (t-Hg)
Fluorescent lamps * 6.2 157,566 098
HID lamps= 53.5 6,957 057
WNeon lamps 227 102 0.023
Total | o | 1.4
[Source]

Fluorescent lamps, HID lamps: Interview with JELMA 2016
Neon lamps: Interview with Fapan Sign Associaton, 2016
*Category “Fluorescent lamps™ include cold cathode fluorescent lanps (back Light)

Tahble 2.1.5 Mercury in lamps (FY2014, importfexport)

S Imported lamps Hz m imported Exported lamps Hz m exported
{1,000 pes) lamps (+-Hg) {1,000 pes) lamps (t-Hg)
Fluorescent lamps * 44 680 0.28 4191 0.026
HID lamps= 4170 022 3,104 017
Weon lamps /A N/A N/A N/A
Total | . — os0| _— 0.19
[Somree]

Fluorescent lamps, HID lamps: Interview with JELMA 3016
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Nieon lamps: Interview with Japan Sign Association, 2016
*Category “Fluorescent Lamps™ include cold cathode floorescent lamps (back light)

15) Industrial measuring devices
Table 2.1.6 shows the amount of mercury used for the produchion of mdustnal measunng devices obtained
through interviews with mamufacturers of such devices conducted in 2016. Table 2.1.7 shows the amount of

mercury contamed in imyport and export of measuwrng devices.

Table 2.1.6 Mercury in industrial measuring devices (FY2014, production)

Product Mercury content Num.her of . Hg m produced

(z-Hzhunit) production (umnif) devices (t-Hg)
Glass mereury thermometers ! 3.7 77,333 0.29
Mereury filled thermometers 104 341 0.034
zzlj_:i ::z:nmema for ugh 40 1,052 0.042
Ligwd manometers 1,500 5 0.0075
Ligmd column barometers N/A 0 0
Macleod vacuum gauges 135 52 0.00702
U-zhape vacuum gange 125 661 0.083
Totd | " | - 0.46

[Somrce]

(Flazs meroury themmomesters: Japanese Cooperative Fumiai for Glass Measring Instnimnents Industry

Meroary filled thermometers, Diaphragm manometers for high-temperanme, hquid manometers: Japan Pressure Ganzes and
Thermometers Manufachrers’ Association

Liquid cohmm barometers: Japan Association of Meteorological Instroment Engineening

aomum gauges: Japan Scientific Instruments Associaton

Notel : “(slass meroary thermometers” inchides devices assembled in float-type hydrometers

Note: “Diaphrazm-seal manometer for high temperamre” inclwdes high pressure disphragm-seal pressure Tansoiter

Table 2.1.7 Mercury in industrial measuring device (FY2014, import/export)

MNumber of _ Mumber of .

Prod . i Hz in mmported - 1 Hg in exported
P denices (-Hg) Jerioes devices (t-Hg)
Glass mercury thermometers Fo 14622 0054 15,000 0.056
Mercury filled thermometers NiA NiA N/A NiA

Diaphragm mancometers for hugh
N/A N/A N/A N/A

temperature
Ligwd manometers 0 0 0 0
Ligud barometers NiA NiA 0 0
Vacuum gauges HiA NA N/A HiA
Total | __— o054 | __— 0.056
[Somrca]

(Flass mercury thermometers: Japanese Cooperative Kumial for Glass Measuring Instroments Industry

Meroury filled thermometer, Diaphrazm manometers for high temperatore, Liguid colunm manometers: Japan Pressure
{Fauges and Thermometers Mamifachorers” Association

Liquid barometers: Japan Association of Meteorological Instrument Ensineering

Vaomum gauges: Japan Scientific Instruments Associaton

Note: “(slass merowry thermometers" inchodes devices assembled in float-type hydrometers
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(=) Medical measuring devices

Table 2.1.8 shows mercury use for the producton of medical devices obtamed from mferviews with

manufacturer’s and impeorter’s of medical measunng devices,

and mmterview with Japan Federahon of

Medical Devices Associattons. Table 2.1.9 shows mercury contained mm imported exported devices.

Table 2.1.8 Mercury in medical measuring devices (FY2014, production)

Mercury concentration Mercury m produced
Product Number of producton
(e-Hz/unit) devices (t-Hg)
Sphysmomanometers 476 33,578 16
Mercury 1.2 0
thermemeters
Total 16
[Souance]

Meroury confent in sphyzmomsnometers: Interview with Japan Federation of Medical Devices Associations, 2016, 47.6
e-He/unit is 3 representative value, and the acmal meroury concenitation varies by mamifachorers (3670 g-Hg/umif)

Meroury content in mercary thermometers: Interview with importer, 2006

KNumiber of preduced devices: Statistical Survey on Trends in Pharmacentical Production

Table 2.1.9 Mercury in medical measuring devices (FY2014, importfexport)

Humber of Hg in mmported MNumber of Hg in exported
Froduct mmported devices devices (t-Hg) exported devices devices (t-Hg)
Sphysmeomanometers 9% 0.0047 22153 1.1
Mereury 78,999 0.095 0 0
thermemeters
Total o 0099 | ___— 11

[Soumce]
Sphyemomanometer import/export, meromry thermometers sxport: Statistical Sorvey on Trends in Pharmacentical Production
Mercury thermometers import: Interview with importer, 20146

(7] Dental mercury

According to the inferview with Japan Dental Matenals Maoufacturers Association m FY2013, the
production and 1mport of denfal mercwry in Japan has ceased since February 2014, Hence, the
produced/mmported amount of dental mercury m FY 2014 15 0.

(8] Phamaceuticals
1) Vaccine containing thimerosal
Table 2.1.10 shows the amount of mercwry used for the production of vaceine containing thimerssal and
imported'exported amount of vaccine, obtamed through an interview with Japan Vaceine Industry

Aszociation in 2016,
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Table 2.1.10 Mercury in vaccine containing thimerosal (FY2014)

Mercury in Mercury m imported | Mercury in exported
Product production vaceine o vaccine
(=-He) (e-Hz) (=-Hz)
Vacecine containmg thimerosal 230 150 3

Source: Interview with Tapan Vaccine Indostoy Assocation, 20146
Note: Imported vaccine is used only for animals.

2 ) Merbromin solution
Table 2.1.11 shows the amount of merewry used for the production of merbropun solution obtamed through

mterviews with the mapufacturers m 2015, Merbromun solution itself is po longer bemng mmported or

exported and each manufacturer retams merbromin concentrate that had been mmported 1o the past.

Tahble 2.1.11 Mercury in merbromin solution (2014)

IMerbromn . ) Hg in produced
Product concentrate use Hgin meﬁot:::m sohition
(t) S (t-Hg)
Merbromin solution 0.057 25% 0.014

Source: Interview with manufacturers of merbromin solution, 2015
HNote: Menoary conceniration in merbromin concenirate is defined as 22.4-26 7% in the JTapanese Pharmmacopoeia. Taking into
account the information obtamed through mberviews with mamafcharers, 25% is applied in this estimation.
3 ) Merbromin products (adhesive plaster containing merromin)
Table 2.1.12 shows the astimation of mercury use for products contammg merbromin (adhesive plaster) in

reference to mterviews with manufacturer in 20146, These products are not imported or exported.

Table 2.1.12 Mercury in adhesive plaster containing mercurochrome (FY2014)

Mercury Hg in produced
Product P:rn:lu;;du = concenfrztion V7% amount
’ (mz-Hz unit) (t-Hg)
Adbesive plaster confaining 10,820 0231 0.0025
merbromn

Source: Interview with manufacturers of adhesive plaster containing merbromin, 2016
Mote: There are several types of adhesive plasters with different sizes Awverage meroury concentation in different types of
plaster ic applied in this esimaton.

(al Inorganic chemicals
1) Mercuric sulfide
Table 2.1.13 shows the amount of mercury used for production of mercunc sulfide for pizment use
obtammed from mterviews with manufactorers m 2016, Imported/exported amount of mercunc sulfide
remains unknown and is excluded from the matenal flow.
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Table 2.1.13 Mercury in mercuric sulfide (FY2014)

Product

Mercury in produced amyount

(kz-Hg)

(t-Hz)

Mercune sulfide (pigment use)

1,081

11

Source: Interview with manofacurer of menouric sulfids. 20148

2) Mercury compounds

Tzkle 2.1.14 shows mercury used for the production of mercwry compounds cbtamed from mterview with

domestic producer. The amount of import'export of mercwy compounds are unknown.

Table 2.1.14 Mercury content in produced mercury compounds (FY2014)

Product

Mercury uze

(kz-Hg)

(t-Hz)

Mercury compounds ¥

83

0.083

Source: Interview with domestic producer of mercury compounds
Kote: Meroary compounds include menoaric sulfide (II), meroury acetate (II), meroory nitrate (T), and others. Menooric

sulfide 1= produced for reagents, not for pigments.
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3. Mercury and mercury compounds

Table 3.1.1 shows the amount of mercuwry imported to Japan. Mercury compounds are not meluded o this
table smee the breakdown of specific types of merewry compounds 15 not available in the stafh=tes.

Table 3.1.1 Imported amount of mercury and mercury alloy (FY2014)

Twvpes of mercury Imported amount (t-Hg) Hote
Mereury 0.004 | Actual value m FY2014
Mercury allov (Hg equivalent) 043 | Actuwal value m FY 2014
Total 044

[Soumce]
Meroury import: Corrent Survey of Supply and Demand of Noo-fermous Metals (3anral Fesources and Fuel Department)
Meroury alloy import: Interview with Japan Lighting Mamifactorers Association (JELMA), 20146

i1) Mercury import
Table 3.1.2 shows the imported amount of mercury based on the statistics. The actual value m FY2014 (4
kz-Hg) 15 apphed in the matenial flow.

Table 3.1.2 Mercury import (FY2013-FY2015)

FY2013 FY2014 FY2015 Average
Merewry import (kz-Hg) 1] 4 5 3
Source: Carrent Survey of Supply and Demand of Non-fermous Metals (IManral Fesources and Fuel Depariment)

2] Mercury alloy import
Table 3.1.3 shows the imported amount of mercwry alloy used for the manufacturng process of lamps
obtained from mterview with Japan Lighting Manufacturers Association (JELMA). The actual value
FY2014 (432 ke-Hg (0.43 t-Hg)), is applied in the material flow.

Table 3.1.3 Mercury alloy import (FY2013-FY2015)

FY2013 FY2014 FY2015 Average

Mercury allow import
{Hg equivalent valis)
Source: Interview with Japan Lighting Mamifactorers Associstion (JELMA), 2016

Table 3.2.1 shows the export amount of mercury from Japan dunng FY 2013 to FY2015 obtained from the
Cwrent Survey of Supply and Demand of Mon-ferrous Metals. Average of FY2013-FY 2015 (83,912 kg-He
(84 t-Hg)) 15 apphed in the material flow.

458 432 402 431
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Table 3.2.1 Mercury export (FY2013-FY2015)

FY2013 FY2014 FY2015 Average
Mercury export (kz-Hg) 76,858 59,863 115,015 83912
Source: Corrent Swrvey of Supply and Demand of Noo-fermous Metals (Mamral Fesources and Fuel Department)

Table 3.3.1 shows the vear-end stock of mercury by consumers based on the statisties.

Table 3.3.1 Year-end stock of mercury by consumers (FY2013-FY2015)

FY2013 Fy20l4 FY2015
(March 2014) (March 2015) (March 2016)
Year-end stock of mer b
R 10,980 10,276 10,130
consumers (kg-Hg)

Source: Corrent Survey of Supply and Demand of Mon-fermous Metals (Mamral Fesources and Fuel Department)

Table 3.4.1 shows the estmation of the onshore procurement of mercury based on the amount of mercury

uszed for product manufacturmg, mercury mmport and vear-end stock as set out in secton 3.3,

Table 3.4.1 Onshore procurement of mercury (FY2014)

Mercury used for Onshore
. Year-end stock of Mercury i Year-end stock of o
impaort rocurement
= FY2014 FY2013 F
manufacturning MErCury
+56tHg +10 +Hg —0.44 tHg —11 t+-Hg 45 t+Hg

Kote: Cmchore procorement of meroary (FY2014) = Menoury used for product mamifactoring + Year-end stock of FY2014 —
Meroury import — End of the FY2013 stock

In the Cwrent Swvey of Supply and Demand of Non-ferrous metals, the domestic shipment of mereury mm
FY2014 1= calculated as 15,009 kz-Hg (15 t-Hg). Smee the amount of shipment via mtermediary agents 1s
meluded m this stafistics, there 1= some possibility of double counting. Hence, 15 t-Hg 1= used as a
reference m the matenal flow. 4.5 t-Hg, the estimated amount in section 3.4, 15 apphied m the material flow.

Cwrently there 15 no avalable data on the amount of mercwry storage and stocks by busmess operators
conducting mercury recovery and mercwry distributors.
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4. Mercury waste, recyclable resources containing mercury

Table 4.1.1 shows the amount of mercwry mecovery from waste amd recyclable resources confaimng

mercury in reference to the "Swvey on mercurv recovery from mdustnal waste m 2016" conducted with
mdusinal waste freatment compamies (heremafter refermed to as "Industnmal waste survey™) and the
"Interview with mercury recovery companies 1n 2016" (hereinafier referred to as "Industrial waste

mterview”). The totzl amount of recovered mercury 15 estimated as 76,711 kg-He (77 t+-Hg).

Table 4.1.1 Mercury recovery from waste and recyclable resources (FY2014)

Mercury recovery
Tvpe of medium Source of reference
(keg-Hg)
Industnal waste 1.544 | Industrial waste survey !
{1} Dhscarded product - ] T
Mumicipal waste 475 | Industrial waste mnterview =15 =
{2) Waste mercury 9272 | Industial waste mnterview
(3} Shudge 10,185 | Industial waste survey
Industial te mterview
(4) Non-ferrous metal smelting shudge 55,000 | A WASE -
(Average of FY2013-FY20135)
Dental amalgam 233 | Industnial waste mterview
(5} Orthers - - -
Silver oxide battery 2 | Industial waste mterview
Tatal 76,711 e

Mote 1: "Survey on meroury recovery from imdusirial waste in 20167, conducted with industrial waste Tesmment companies
(Coestionnaires sent to 203 conmpanies, valid responses: 179, mtes of valid responses: §1%). The survey result shown
in the table is the inteprated value of aceal results of the responded conmpanies in 2014

Kote 2: Interview with waste processing company that recovers meroury from waste m 20146,

(1) Discarded products (industrial waste and municipal waste)
Table 4.1.2 shows the amount of discarded product that have been treated to recover mercuwry as well as the
amount of recovered mercury obtammed from the mdustnal waste survey o 2016 and the mdusinal waste
mterview in 2016, The amount of recovered mercury from discarded products 15 estimated as 2,019 kg-Hg.
The mumbers are actual values of the compames who msponded to the swvey (response rates: 61%) and
there are considered as the oumimmm walues m this matenal flow. However, since most of the major
companmes that carry out mercury recovery treatments responded to the survew, it 1= assumed that the

domestic status of the mercury recovery amount has been well grasped.

Table 4.1.2 Mercury recovery from discarded mercury-added products

P Intermediate traatment (kg o Merewry recovery (kg-Hg)
Indusinial waste | Municipal waste | Industnal waste | Municipal waste
Bution batteries 20,837 84 42 0
Diry-cell battenes 1,428 224 11,215,069 29 224
Switches and relays 13,214 0 130 [¥]
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_— Intermediate treatment (kg) ¥ Mercury recovery (kg-Hg)
uct
Industrial waste | Mumicipal waste | Indusinal waste Municipal waste
Fluorescent lamps 7,584,300 4477318 226 179
Cold cathode
58,193 0 2 0
fluorescent lamps
HID lamps 122015 473 12 0
Mixed lamps 2386122 0 87 0
Industrial measunng
) 657 0 96 0
devices
Mercury
3,031 3ls 289 il
thermometers
Sphygmomanometers 13,125 524 630 41
Subtotal 1.544 475
Industmal'municipal waste total 2,019
Industial ‘mamicipal waste total (+-Hg) 20

Source: Survey on merory recovery fom indostrial waste in 2016, interview with mercury recovery companies
Nipte: The meronry recovery ireatment incdudes roasting, thermal treatment, distillation and extraction of metal meroary.

(2) Waste mercury
Table 4.1.3 shows the amount of recovered mercwy from waste mercury and the emission sources thereof

obtained from the industrial waste meerview in 2016,

Table 4.1.3 Mercury recovery from waste mercury (FY2014)

. . Mercuwry recovery
MMedium Emussion sources of waste mercury
(kz-Hg)

Busmess 6,728

Unrversitv'school 1,122

Lighthouse 307

Waste mercury

Hospital 221

Munmicipal sohd waste incimeration facibity 154

(Others 540

Total 9,272

Total (t-Hg) 23

Source: Interview with mercury recovery compenies in 2016.
3] Sludge

According to the mdustnal waste swvey m 2016, mercury recovery treatment 15 conducted for sludge.

Table 4.1 4 shows the amount of treated sludze and the recovered mercwry.
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Table 4.1 4 Mercury recovery from sludge (FY2014)

MMercury recovery treatment Mercury recovery
amount (kg) (kg-Hg)
Sludge 2 826,389 10,185
Source: Survey on meroary recovery from industrial waste in 2016

Medium

(4] MNon-ferrous metal emelting sludge
Table 4.1.5 shows the amount of treated sludse generated through the process of non-fervouws metal
smelting shudge (recyclable resouwrces contaiming mercury) and recovered mercwy m 2014 obtamed from
the industnal waste swvey m 2016,
The amount of treatment refers to the amount of sludge that members or non-members of Japan Mining

Industry Association confracted-out for the recovery of mercury to waste treatment companies.

Tahle 4.1.5 Mercury recovery from non-ferrous metal smefting sludge (FY2014)

Treatment MMercury recovery
Madium Classification
amount (kg) (t-He)
Non-farrous metal Valuables (recyelable resources) 1,614,911 595
smelting sludge

Source: Survey on merory recovery from indusral waste in 2016

Table 4.1.6 shows the amount of mercury recovered from non-ferrous metal sludge m reference to the
mndusirial waste mterview m 2006 (recovery side) and the data prosided by Japan Mimng Industry
Aszociation (zeneration side). Considering the vanaton of mercury recovery across the yvear, the three-vear

average of 33 t-Hg at the recovery side 15 used m the matenal flow.

Table 4.1.6 Mercury recovery from non-femous smelting sludge (FY2013-Fy2015)

Mereury recovery amount (t-Hzg) Ho=2
FY2013 FY2014 FY2015 Average

Source

Indushial waste mterview m
2016 Mol

(Fecovery side, Members and 483 595 57.0 55.0
non-members of Japan Minmg
Industv Assoclation)

Japan Iming Industry

Aszociation "
{Generation side, Omnly 468 420 T1.6 535
members of Japan Minmg
Indushy Associahen)

Notel: The data of the industrial waste mterview in 2016 (recovery side) mcludes the amowmt of non-members of Tapan
Mining Industry Association.

Mote?: Difference between the amount of meroory recovery at the generstion side and the recovery side might be cansed by
the difference of timing between emission and recovery, and the difference of caloulation dming between the amoumt
of freatment and meTouTy recovery.

Note3: The data provided by Tapan Mining Industry Association are estimated values of the amount of meromry inclhaded in
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those contracted-out and carmied ot from offices of non-farrons metal smelting companies.

(5] Others

1) Dental amalgam
Table 4.1.7 shows the amount of dental amalsam freatment and mercwy recovery obtamed from the

mndustnial waste survey m 2016, It needs to be noted that dental amalgam ncludes mdustnal waste as
valuables (recyclable resowrces containing mercury) to be treated and mercury 15 recovered from both types

of dental amalgam
Table 4.1.7 Mercury recovery from dental amalgam (FY2014)
Treatment Mder TeCoV
Medinm Classification = -
amount (kg) (kz-Hg) (t-He)
Industrial waste 279 130 0.13
Dental amalgam
WValuables (recyclable resomrces) 220 103 0.103
Total 499 233 023

Source: Survey on meroary recovery from industrial waste in 2016

2) Silver oxide batteries
Table 4.1 8 cshows the amount of silver oxide batteries treated and mercury recovery thereof obtamed from
the industrial waste survey in 2016, Table 4.1.2 shows the amount of treatment of mercury recovery from

silver oxide batteries as mndustrial waste.

Tahle 4.1.8 Mercury recovery from silver oxide batteries as recyclable resources (FY2014)

Treatment Dler TeCov
Medmny Classification bt =
amount (kg) | (keHe) (t-He)
Sibver oxide | Valuables (recveclable resources)
1.634 2 0.002
battery

Source: Survey on meroary recovery from indostrial waste in 2016

(1) Intermediate treatment of discarded products (industrial waste)
Table 421 zhows the amount of infermediate treatment (sortmg, crushing, incimerafing, and meltng)
obtained from the mdustial waste swrvey m 2016, The amount of mercwry 1n the infermediate freatment 15
calculated using the amount of treatment and the mercury recovery per item obtzined from the survew

conducted with mercury recovery companies.
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industrial waste (FY2014)

Table 4.2 1 Intermediate freatment amount and mercury content in discarded products as

Sortng/crushing Incmeratmg/meling
M Mercury
Ttem Treated amount - Treated amount
(kg) content (ke) confent
Qez-He) (hg-He)
Diry-cell battenies 1,233,823 25 5,687 0.11
Button batterias 1,240 25 0 0
Mixned batteries ¥%!
81,450 1.6 1,007 836 20
{Diry-cell, button)
Fluorescent lamps 2125925 83 20 0.00080
Cold cathode fluorescent lamps 19,925 (.69 0 0
HID lamps 22,673 0.77 0
Mixed lamps Pt 462 166 18 0
Mercwry thermometers 26 26 1 0055
Sphvemomanometers 116 5.8 11 0.55
Total 142 21

Source: Survey on meroary recovery fom indusirial waste in 2016

Motel: For mixed batteries, based on the exdsting data on the rafio of meatment, most batteries were assumed to be dry-cell

‘batterias for the estimation of meroury.

Mote?: For mixed lamps, based on the exising data oo the ratio of restment, most lamps were assumed fo be fluorescent

Lamps fior the estimation.

(2] Intermediate treatment of industrial wastes other than discarded products

Table 4.2.2 shows the amount of mtermediate reatment (incinerating, meltimg) of mdustnal wastes other
than discarded products in reference to the indusimal waste survey m 2016, It needs fo be noted that the

mercwry content in the infermediate treatment 15 not estimated smee the concentration of mereury in waste

15 unknown.

Table 4 2.2 Intermediate treatment of industrial wastes other than discarded products

(FY2014)
Intermediate treatment method
Tvpe of waste
Incinerahionmelting (kg)
Ash dust 98,910,830
Shudge 12 538,022
Waste acid 82,594
Waste alkal 70,824
Cinders 4485

Source: Survey on meroary recovery fom indusimial waste in 2016
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(1) Final disposal from processing/indusirial use of raw minerals
Table 4.3.1 shows the amount of final disposzal dermved from the processimg/industrial use of raw munerals
mentioned in section 1.3, Merowry contamed 1o the final disposal 15 7.3 t-Hg from exght types of ndustries.

Table 4 3.1 Final disposal derived from processingfindustrial use of raw minerals (FY2014)

Final disposzal Mercury contained mn
Emission Med; .
(t} final dizposal (t-Hg)
HNop-ferrous metal smelting | Waste water treatment A s
facility sediment - ’
Slag, etc. NiA 0.25
Orther waste NiA 047
Coal-fired power plant Fly ash 200,000 0.030
Flue gas desulfunzed
1,000 0.00044
Eypsum
Shndge 39,000 025
Coal-fired industial bealer | Coal ash 34,000 0.0043
Flue gas desulfunzed
3400 00048
Eypsum
1 v Desulfurnization = e
Frimary fuds 933 0.0078
ron-manufactunng plant
Jet dust 4,993 0.0036
Secondary Precipitator dust
) ) TE.656 015
tron-manufactuning plant
1l and  mpatwal gas | Waste  water freatment
430 or mora N/A
processing facility shndge
Mumcipal selid waste | Incmmeration residue
. ) - 3,213,902 27
weoineration facibhty
Industrial waste | Ash dust HN/A 23
weoineration facibhty Cinders HiA Small amount
Total 7.3
(2] Survey on mercury recovery from industrial waste in 2016

The amount of final disposal of discarded products and indusinal wastes other than discarded products (e.g.
shidge) contaiming mercury were obfained through "Industrial waste survey m 2016" conducted with
companies treating mndustnal waste.
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1) Final disposal of discarded products (industrial wasie)
Table 4.3.2 shows the estmaton result of the amount of final dizposal in discarded products as industn
waste and the mercury content in the final disposal. The mercury content i the final disposal is caleulat
uzing the amount of treatment and mercury recovery per Item obtained from the swvev conducted wa

mMercury recovel’y’ Companies.

Table 4.3.2 Final disposal of discarded products as industrial waste (FY2014)

] . . HNumber of
Ttem Fmﬂfjwal :i“c":l"{: EI;"‘; freatment
E pes E-HE Ccompanies
Diry-cell batteries 21.590 043
Button batteries 1 00020 4
Mixed batterjes !
51,535 1.0
(Diry-cell, button)
Fluorezcent lamps 280,530 11
Cold cathode fluorescent lamps 3,000 Hes2 0.10 3
HID lamps 7,000 0.24
Merewry thermometers 3 0.30 .
Sphyvgmomanometers a7 33 B
Switches and relays 14 o2 - 1
Mercury-containing reagents /4ol - 1
Total 17

Source: Survey on meromy recovery fom induosirial waste in 2016

Motel: For mixed batteries, hased on the existing data on the ratie of treatment most batteries were assumed to be dry-c
batteries for the estimation of mercury amount

Mote?: Final disposal of switches and relays and mercory-containing reagents are inchaded in the disposal of cold catho
fluorescent lanmps.

2} Final disposal of industrial wastes other than discarded products
Table 4.3 3 zhows= the finzl disposal of industnal wastes other than dizcarded products. The mercury conte

1s not estiimated since the concentration of mercury in waste is unknown.

Table 4 3.3 Final disposal of industrial wastes other than discarded products (FY2014)

Type of waste Fi.na]{i:li;jpmal }L::::;:;:f
Ccompanies
Ash dust 1,000,680 2
Sludge 1.433.673 11
Waste acid 193 881 7
Waste alkal 3,727 3
Cmders 1,920 1

Source: Sarvey on meronry recovery from induosirial waste in 2016
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(3) Final dispozal of municipal waste (direct landfilling)
Dwrect landfilling of municipal waste 15 not included m the matenial flow since the amount of discarded
mercury-added products to be landfilled as non-bumable refuse 1= not available. For reference, n the repornt
on “Investization on the siatton of mercury waste disposal m 20137, the amount of mercury to be

landfilled contained in mercury-added products m 2010 is estimated to belé kg-Hg.

Table 4.3 4 (Reference) Mercury contained in direct landfilling of discarded products (FY2010)

Product Husmber f}ng Treated amount f) m’;’;:m*
Fluorescent lamp 17 297 12
Dry-cell battery. other battery 14 213 36
(excluding button battery)

Mercwry thermometer ] N/A -
Mercury manometer ] N/A -
Total 16
Source: Ministry of the Emiromment, Japan, Feport on “Investization on the situation of meroury waste disposal in 20137
(Mazch 2014

Note: The amount of mercury to be contained in discarded mercury-added products is caloulated using the acteal treatment
data provided by meroary recovery companies in reference to the swrvey conducted on companies treating industrisl
waste in 2012

Tahle 4.3.5 (Reference) Mercury content per discarded mercury-added products (FyY2010)

e Dhzcarded product Mercwry recovery Mercury
treatment (t) (kg) content{ke-Hg't)
Fluorescent tubes 8.185 325 0.040
Drv-cell batteries, other
battenes 12,159 209 0.017
{excluding button battertes)

Source: Ministry of the Environment Japan, Feport on “Investization on the sitwmtion of meroury waste disposal in 20137
(Afarch 2014)

(4) Final disposal of waste
Bazed on the subsection {1} - (3], the amount of final disposal denved from processingindustmal use of raw
matenial was estimated to be 7.3 t-Hg and the final disposal of discarded mercury-added products
(industnal waste) was estmated to ba 0.017 t-Hg. Final disposal of waste in total accounts for 7,328 kg-Hg

(7.3 t-Hg).

Table 4.4.1 shows the specified hazardous wastes mmported to Japan whose Y number 15 29 (containmg
merewy or mercury compound) obtzined from the aggregated datz on the enforcement status of "Law for
the Conirol of Export, Import and Others of Specified Hazardous Wastes and Other Wastes". Since the
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mercury content in all wastes bsted in the table 1= wnknown, this data is not wsed in the matenial flow.

Table 4.4 1 Impaort of specified hazardous wastes (CY2013-CY2015)

Tear Waste Mote! Partner country Weight transfermred (1)

2013 Waste flucrescent lamps Philippines s
Waste HID lanmps

2014 | Waste button battenes Tatwan M= ? 13
Waste HID lamps Tamwan 5]

2016 | Merowrv-contaimmg sludge Indonesia 1
Mercury-contaimimg waste haqud Indonesia 10
Mercury-contaimimg sobd wastes Indonesia 7
Mercury-contaimng waste catalyzers Indonesia 28
Mercuryv-contaimmg filters Indonesia 7
Mercury-contaimng sludge Indonesia 50
Mercury-contaimmg sludge Indonesia 272
Waste mercury Indonesia 0.03

Source: Stams of import‘export of waste, etc. (1) Enforcement stams of Basel Law
hittp. ferwrer env go_jprecycleyugai indesd himl
Kote 1: The purpose of sl the import is "metal recovery”.
Note 2: For import fom Taiwean, since documents for importmove are not issued, the weisht wansferred is the valoe that
Ministry of the Enviromment, Tapan obtained.
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5. Emissions and releases of mercury

51 Mercury emissions to air
Table 5.1.1 shows the eshmation results of atmosphenc mercury emissions obtained from Japan's “Mercury

Emission Inventory (FY 2014)”. Total amount of anthropogenic atmosphenc mercmwry emussion 15 17 +-Hg.

Table 5.1.1 Aimospheric Mercury Emission Inventory (FY2014)

Emission source (t-Hg/year)!
eategmry FY2014 Subtotal
Sources hsted | Coal-fired power plants 13
in Amnex I of | Coal-fired mdnstrial boilers 0.24
Mmzmata MNon-ferrous metals production 14
Convention Waste Incineration Mhmicipal sohd waste 15 14
Industrial waste 25
Sewage sludge’ 14
Cement chinker production 53
Other sowrces | Iron and steel produchon Prnimary mon production 20
Secondary won produchon 0.54
Ohl refimng 0.1
(1l and gas production 0.00005
Combustion of ol and | Oul-fired power plants 0.01
others LMG-fired power plants 0.002
Onl-fired mdustial bodlers 0.002
Gas-fired mdusinial botlers 0.00086
Produchon process using | Chlor-alkah H.O
IMErcmwy or  Mertwry | Vinyd chlonde meoncmer H.O
compounds’ Polyurethane NO.
Sodnm methylate HO.
Acetaldelyde N.O 27
Vinyl acetate O
Hg-contaming  products | Battery® 0
mznufachmng Mercury swatch NE.
Mercury relay NE.
Lamp® 0,003
Soaps and cosmetics H.O
Pe:t_tcld.es 3.1:{:_1 biocides NO
(agncultural chemicals) s
Sphvemomanometer ME.
Hg thermometer H.O
Denfal amalgam N.O.
Thimseros=al production facthty NE.
Verpmlhon production facility NE.
Crthers® Limestone production =022
Mp a.1:u:1 paper manufactunng — 0041
{black hguor) )
Carbon black manufacturing 0.09 0.43
Flucoescent L collectng and
P amp tng 0.000003
Cremation 0.07
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o
Source -
: Emi=sion source it-Hg'year)'
FY2014 Subtotal

Trepnsportabon denved  from 0.06
fuel’ )
Intermediate treatment of waste? ME.

roasting finnace) NE.
Matural Voleano =14 =14
SOUTCEs
Totzl 18
{excluding natural sources) (17

Source: Implementation of measures for mercury emission based on the Minamats Convention on Meroary (First Proposal),
Peference document "Meroury emission imventory (FY 2014
hitp/ ey po jp/press 102627 himl
Mote: Basically, data in FY2014 is used for the actvity rate and other relevant information If no data was available for
FY2014, data for CY2014 is used If no data was available for 2014, the latest data bafore 2014 is usad.

1. "NE." stands for "MNot Estimated” (Exdstence of the emission source is unkmown, or emission sources exist but mo
estimation has been done). "M.O." stands for "Mot Ocowming” (emission sources do not exdst).

2. Although some facilities do not fall within waste indneration facilites under domestic laws of Japan they are categorized
&5 waste incineration facilities in the ventory.

3. There are no domestic ndustries that use meroury or meroary compounds mn thedr processes.

4. Although meroory is wsed in the domestc production of bufion batteries, there is Do meroury emission fom the
mamifachuring processes since the processes use equipment fo prevent MerCUry enTssion

5. “Lamp”™ includes fluorescent Lamps for general use, cold cathode filnorescent lamps and HID lamps.

. “Orthers” inchide sources that are not discussed in the past INC meetings, bat has a probability of mesoury emission.

7. “Transportation derived fom fuel™ inchides gasoline and light ofl (business wse).

8. Waste iIncineration process s exchuded

Table 521 shows mercury releases to water obtained from mterviews with busmes: crgamzations m
charge of processingindustinal use of raw minerals and mamfacturers of mereury-added products, and data
obtained from Japanese PRTE.

Table 521 Mercury releases to water (FY2014)

Release source Mercury release (t-Hg)
Processingindustrial use of raw minerals 0087
Produchon process of mercury-added products 0
PETE. (Fegistered amount + Estimation of 0.18
exempted amount) =

Total 0.24

Mote: In order to avoid double-countng of the melease fom processingindustrizl usage of raw fiuel (noo-fermous metsl
smelting process), the valoe of "non-ferrons metal prodoction” is exchoded from the PETE. data.

(1) Mercury releases to water from processingfindustrial use of raw minerals
Table 5.2.2 shows mercury releases to water from processing/indusinal use of raw minerals m reference to
section 1.3. The totzl amount of release to water accounts for 0,087 t-Hg.
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Tahle 5.2 2 Mercury releases to water from processingfindustrial use of raw minerals

(FY2014)

Feleaze source

Mercury content
Source

(remarks)

In waste water

(t-He)

Non-ferrous metal smelting

0.087 | Interview with Japan Miming Industrv Association

Coal-fired power plants

Interview with Federation of Electne Power
0 | Companies (Waste water from stack gas
desulfunzaton facility: Merewy elunon D)

Coal-fired mdustial boalers

o] -

Primary ron-mamufacunng

Interview with Japan Iron and Steel Federation
N/A | (Process managed based on the effluent standard

m the Water Pollunon Control Law)

Secondary ron-manufactunng

Interview with Japan Iron and Steel Federation
0 | (Waste water does not cecur due to dry-type flus
gas freatment)

(1l and natural gas processing

0 | Interview with domestic companies

Cement clinker production

0 | Interview with Cement Azsociation of Japan

Municipal sobd waste ol”
InCInET Zon
Industrial waste incineration 0] -
Sewage sludge iIncineration 0f-
Total o087
(2] Mercury releases to water from manufacturing processes of mercury-added products

Table 5.2.3 shows mercury releases to water from manufacturing processes of mercury-added products.

According to mterviews with business orgamizations and others m 2016, the amount of release was 0 or

unknown for all the manufactuning processes.

Table 5.2.3 Mercury releases to water from manufacturing processes of mercury-added

products (FY2014)

Product

Mercury releasze
(kz-Hg)

Interiiewee

Bution batteries

0 | Battery Asseciation of Japan

Switches and relavs

Manufacturer

Lamps M/A | Japan Lighting Manufacturers Association

Japanesze Cooperatve Eumiai for Glazs Measurng
Industial measunng 0 Instuments Industry, Japan Pressure Gamge and
devices Thermometer Manufacturers' Association, Japan

Association of Meteorological Instrument Engineenng,
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Mercwry releasze
Product Interviewee
(kz-Hg)
Japan Scientific Instrument Association
Medical measuning devices 0 | The Japan Federation of Medical Devices Association
Medicine 0 | Japanese  Associaton of Vaccime —Industnes,
Manufacturers
Inorganic chemicals 0 | Mamufacturer
Tatal 0 _______———_______

Source: Interview with organizations ‘companies shown in the cohmn of "Interviewse” in 20146,

(3]

Mercury releases to public waters (PRTR data)

Table 5.2 4 shows the reported data on mercury releases to public waters and the estimated releases outside

notification in reference to the PETE data m FY2014. In the matenal

flow, m order to avoid

double-countng with (1} Merewry releases to water from processing/industial use of raw minerals”, a

sum of PETE notification amount excluding “non-ferrous metal producton” with estmated amount {(for

estimation for portion under the cutoff amount for nobfication) , which amounts to 0.16 t-Hg, 15 used.

Table 5.2 4 Mercury releases to public waters (FY2014, PRTR data)

Feported data of Estimated releazes
Industy
e Industv type releases to water cutside notfication
(k) (ke)
1200 Manufacture of food 0.1
1300 Mapufacture of beverages, tobacco and feed 0.02
1404 Mamufacture of textile mill products - 04
1804 Mamufacture of pulp, paper and paper products 11 a
15040 Publishing, prninting and allied mdustres 0.04
2000 Mapufacture of chemacal and alhed products 3.8
21040 Mapufacture of petroleum and coal products 0.1
2200 Mapufacture of plastic products 0.03
2300 Mapufacture of mubber products 0.004
2500 Mapufacture of ceramic, stone and elay 3.2
products
2700 Mamufacture of non-ferrous metals and 23 ol
products B
2800 Mapufacture of fabricated metal products 0.02
2500 Mamufacture of zeneral-pwrpose machinery 0.1
3000 Mamufacture of  electneal machinery, 04
equipment and supphes
31040 Mapufacture of transportation equpment 0.4
32040 Mapufacture of precision instuments and 0.2
machinery
34040 Mizcellapeous manmufactunng mdustries 0.03
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Feported data of Estimated releazes

Industry
ode Industry type releases to water cutside notification

(ke) (k=)
3830 Sewage industry 128 L]
5132 Wholesale trade (petroleum) - 0.002
7210 Laundry industry - 0.001
7810 Machine repair industry - 0.008
8620 Product inspecton imdustry - 0.1
8630 Measurement certification mdustv - 02
8716 Mumeipal sobd waste treatment service 2 -
8722 Industrial waste disposal business (mcluding 4 0.001
special conrolled industrizl waste disposal business)

8800 Madical and other health services - 1.2
9140 Higher education mshtution - 0.04
9210 Watural science research inshtuton - 0.2
Subtotal 145 11
Total 156

Source: PRTE. data in FY2014 (published on 4 March 2014), http/ e env go. jp chermi ‘priv result/garyo himl
Mote: In order to avold double coumting of the released amount from processing indusirial nsage of Taw material (non-ferrous
metal smelting process), the value of "non-ferrous metal production” is exchaded when aggrerating the material flow

For residue generated from the processmg/mdustial use of mw minerals, “mercury releases to land™ refers

to the release amount of mercury to soil from the portion that either comes m direct contact with so1l or gets
mixed, or 1= utlized by directly spreading over the =oil.

Table 3.3.1 shows the amount of residue utlization that falls within the defimtion mentioned above and

mercury content therein. The total ameount of merewy releaze to land 15 estimated 2= 0.34 +-He.

Tahle 5.3.1 Mercury releases to land (FY2014)

Utnhzation | Mercury content
Eelease source MMedium Unlization purpose

(107 §) (t-Hz)
Coal-fired power plants Fly ash Soil-contact type 1.207 0.18
Coal-fired mdustnal boidlers | Coal ash Soil-contactless type 293 0.037

Others Sewage sludge | Compost wse at
324 0.13
zreen farms

Total 0.34




