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ECOBA Mission ecobq

ECOBA - European Coal Combustion Products Association
represents
Power Plant Operators producing CCPs
and
CCP marketing companies in Europe

ECOBA’s mission is
 to encourage the development of the use of CCPs

e to promote the mutual interests of their members
within the framework of the European Organisations

e to develop the legal/regulatory measures for the
recognition, acceptance and promotion of CCPs in Europe
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ECOBA affiliated members ecobo

& American Coal Ash Association (ACAA)

4 Canadian Industries Recycling Coal Ash
(CIRCA)

& Japan coal Energy Center (JCOAL)
4 National Coal Ash Board of Israel (NCAB)
¢ United Kingdom Quality Ash Association
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MNational Coal Ash Board
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Introduction —role of coal in energy mix

World — Energy consumption 2004

Total: 14.6 bn tce
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Introduction —role of coal in energy mix ecobo
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Introduction —role of coal in energy mix ecobo

Coal reserves of the world

Source: WCI
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Introduction —role of coal in energy mix ecobo

Hard coal maritime traffic 2004: 685 million tonnes

Columbial
VYenezuela

Source: VDKI, Hamburg
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Introduction —role of coal in energy mix

ecobq

Coal in Europe
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Introduction —role of coal in energy mix ecobo

Cross power generation - 2002

TWh Coal's sharein%

EU 25 [ | 3,018 30

EU 15 ———— —— 2,678 26
Poland [] 144 92
Czech Republic ] 76 66
Greece [ ] 25 63
Germany F— 212 50
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Great Britain | . | a7 32
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Belgium I | g2 12
France [ 559 4
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Introduction —role of coal in energy mix ecobo

Development of electricity generation
in the EU 25 between 2000 and 2030

2000 2030
M wind 1%
M Others (Oil, wood, waste) 8%
Gas 18%
B Hard coal/lignite 31%
B Nuclear energy 32%
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4000 . S
Growth
3000 1400TWh
Replacement
2000 1000TWh
1000
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Source:EU - Energy and Transport Outlook
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Introduction —role of coal in energy mix ecobn

Clean Coal Technology

 Improvement of efficiency of power generation
 Reduction of CO, emissions

« Abatement of emissions of pollutants
to air and water

 Production (and utilisation) of minerals (CCPs)
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Introduction —role of coal in energy mix ecobo

750 MW, Coal-Fired Power Plant 6000 Hours Full Load

Chimney
FGD
1 Million Lime ——
Tonnes l
Bottom Ash Fly Ash FGD Gypsum
16.000 Tonnes 84.000 Tonnes 54.000 Tonnes
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2. Production and utilisation of CCPs

ecobq

Bottom Ash j
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Boiler Slag
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2. Production and utilisation of CCPs

ecobo

Phone: 720087 18T

Feee 7300370 7EH

Indmrrmi: s AT S ooy
Emrad: ik jBlecso-uom oy

irerzan Coal Ash Assccmton
18200 E. (& mec] hom, She. 3080
Aurora, £ 80{14-2f=a

2004 Coal Combustion Product (CCP)
Production and Use Survey

. : FGO Fl.ED . F(.ED FGO
CCP Categories (Shaort Tons) Fly Ash Bottom Ash| . Matarial Wal] Boiler Slag® | Material Dy g FEC Ash*
Gy psum .| Sther
Scrubbers Scrubbers

CCP Production Category Taotals®® 70,800,000 17,200,000 11,950,000 17,500, 0008 2202256 1,820,830 115596 BET, 307
CCP Production Total 122,465,119]
CCP Usad Category Totals*** 28,068,970] &.152469 9,044 958 1,195 877 1,973 305 177480 2291 473,301)
All CCP Used Total 40,080,813]

SR FGO Flf-jD i - FG.D F&O

CCP Usae By Application®** Fly Ash Bottom Ash Matarial Wel] Boiler Slag | Material Dy FEC Ash
Gy psum Other
Scrubbers Scrubbers

1. Concele/Concrete Products /Grout 14,121,268 789,071 291 433 ) [ 37,3439 1] i)
2. Cement! Raw Faed for Clinker 2,345 754 515,153 449,063 39,378 33,508 0 0 X
3. Flowsabls Fil 179,735 X [ [ X 11,274 0 X
4. Siructural Fills/Embankments 4 585,091 3,084 7T 0 2606, 551 7,260 X 0 51,985
5. Road Base/Sub-base/Pavemeant 438 214 1,002 00 0 ) 7,070 ) 1] 0
6. Sail Modification/Stabilization H00,630 21,117 [ ) 0 0 0 190,426
7. Min=ral Fillar in Asphalt a0,033 X [ [ 39,943 X 0 X
&, Snow and |os Conlral 5, 563 30,329 0 ) av.71 0 0 0
9. Blasgling Grit/Rocfing Granules 0 70,313 E ) 1,747,224 X 0 0
10. Mining Applications 1,113,261 30,523 [ 282,03 ) 122,585 0 134,648
11. Wallbcard 0 4 8148075 [ X X 0 X
12. Wasta StabilzationiSalidification 2,441,513 257 3TH 0 338 4 G615 ) 0 70,723
13, Agriculture 52,214 19,273 131,055 10,503 0 277TH ] 0
14, Aggregate 7,945 408 362 0 0 38,000 3,499 ] 0
15. Miscellanscus/Cthar 2,036,250 943 875 25,317 HaG, 884 2,025 0 3,291 15,6108
CCP Category Use Totals 28,088,970 8152469 9044058 1,195 877 1,973,385 177,480 3,291 473,281
Application Use To Production Rate 39.65%] 47 40%] 75 .69% G, B3% B9.61%] 9, 7 0% 2.25% 54 58%
Cwerall CCP Utilization Rate -I A0.08%

Cencapherss Sold (Founds): 11,391,150 |

* fs submitted based an B0 percent coa burn.

** CCP Procudion bolals for Fly dAsh, Botom Ash, FGD Gypsum, and Wel FED are eximpolated estimales rounded off o nearest 50,000 tans.
*** CCP Used totals for Fly Ash, BEotlom Ash, FGD Gypsum, and 'Wet FGD are per edrapolation aalodations (not rounded off).
"+ CCP Uses by application for Fly Ash, Bottom fish, FGD Gypsum, and Wet FGO are calculsted per propationing the CCP Ussd Category Totls by the same

percentage & each of the ndiidual application bypes' mw dala contributions 1o the as=ubmilled raw data submitlal {obal (not munded off).
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2. Production and utilisation of CCPs ecobQ

Production and Utilisation of CCPs in 2003 in Europe (EU 15) [kilo tonnes (metric)]

~ly Ash |Bottomn Ash| Boiler Slag| FBC-Ash Cther | SDA-Product| FGD-Gypsum
1 2 E 4 £ s T

CCP Production 44 M7 £.045 2110 1088 el | 430 11.278
Subhotal 4 - 5 63.647
Sublofal -7 11.788 e ' O Q
Totsl 1-7 BE.303
CCP Utilisation T %
iCement raw maieral 1 5480 Cement raw mabaria 24
Bi=nded c=ment Z 2,377 Slended cement 38
Corcreis addkion 3 5.H72 151 Cononete acdbon 7
Arrated concrete blocks 4 B4E Asmated concrete blocks 1.3
Mor-aerai=d concrels blooks S IB0 5| Son-zerabed concrets Blocks 5
Lightaeight aggrepate E 83 -I Lighiwee igint appregats o1
Bricks + ceramics 7 133 3 1] Sricks + C=amics. 0,3
Erouing & L3 2. Ead Srouling 1,2
Asnnah ke L 158 Asphait Her 0.2
Subgrade siabllzation 10 184 1 Subgrads skliisation 04
Fay=ment base course 11 JET gEE 72 FPawement Dyse CouUrse 35
iZeneral engineering 1 1Z 1777 J EH | 17 Gereral =nginssring 3.3
Stnactural 411 13 1841 53 Sfructumi il 32
Zall armerdment 14 37 Fr) Zoll amendmeant £l 1
Infll 15 EEE 288 1=, ol i.085 1,8
Elxzing gret 1E o EED Slasting grit
Flamt nutriion 17 3 s Flant nuir o
Set retarder for cement 15 B42| 8=1 retarder for cemznt
Projection plesher 15 TE0|Froj=ction plasisr
Flaster boards 20 & 57| Flasier boands
Gyprsum bioc ks Faql 25 1| Gypsum blocks
SeH lveling Soor scresds 22 1| E=if leveling fioor screeds
Criher w3es 3 325 5 165 T El 41 Other uses
[F=ziamatizn, Restaratcr 4 18,564 [£ 173 1£0 Recamation, Sestoration
TEmporary stocknle 3.507 0 2 Temporary siockplie
Disnnse 1.207 E13 & 314 11 TS £|Dispaszal
Total utlieation 1 - 28 7 21,4148 2 gE8 2110 EET L | 8E| Todal wtillcation 1 - 23
Utllication rate In % e a7 44 100 E1 aql 18 71| Uitmmeaticn rate in 5%
Awerage willlcatlon rats In % 5 62| Average utflzation rats In 5
Total ubllication 1 - 24 £ &0.080 5247 2110 T36 a.al 27E B.a11|Tetal wiinsation 1 - 24 sgiE| =2
Uillication ra%s In % 31 ES8 EE 1 BT aql EE| g5|UHiSsation rabes In %
Awerage wiiication rals In % 32 aalb.vurane ut@leatlon rats In 5%
Taotsl produstion 1-28 4 £4.784 g.083 2110 1.0EB L 430 11.2'|‘E|Tn'.al productiaon 1-28 ES.5E 100,02
Rewrze of shockoiled CCFs 33 BTT 18 & o o & Dl%:u:-:- of siockpled CCPs B15 os
Tobal produstlon 1-28 Inol reucs | 34 46,271 2.1 2118 1080 Ta 437 11.278 |T-:-'.a| production 1-28 Inol. reucs EE.533 100,20
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2. Production and utilisation of CCPs

ecobo

CAMADA: TOTAL COAL COMBUSTION PRODUCTS (CCPs) - PRODUCTION AND USE - 2001 1/ 2/
{thousand tonnes)

Fly Bottom FGD Cither 3/ Total
Ash Ash Gypsum CCPs
|Eroduction;
Produced 4815 1582 352 111 5300
Disposedistored 3881 1535 0 111 5526
Removed ffom disposal a7 123 0 0 220
|u=e (domesticl;
Cemant 420 202 0 0 G522
Concretesgrout 408 0 0 0 408
hining applications 145 [ [1] 0 145
Roadbase/subbase i 45 0 0 54
Wallboard 0 0 330 0 330
Other 4/ 71 12 1] 1] g4
Total use 1032 261 330 0 1843
Individual use percenlage 22% 16"% 138 0% n.d.
Curnulative use percentage 22% 20% 27 % 27% 2T%

1/ Reporied production of coal combustion praducts (CCPs) may include both dry and ponded categories.

21 Use (domestic), as reported, includes amounts imported (assumed to be HS codes 26821.00 relating to

fly ash, and HS 2520.10 relating to gypsum.

3 Gl {circulating fluidized bed) fly ash and botiom ash.
44 Includes waste stabilizabon and specialty uses such as mineral filler and flowable hil.

Mote: Total reported cross-border trade in fly ash [(exports plus imports) amounted o about 370 000 tonnes.

n.a., not applicable; FGD is synthetic gypsum derived from flue-gas desulphurization.

Sources:

Compiled by Matural Resources Canada (Minerals and Metals Seclor), in cooperation with
Canadian Industries Recycling Coal Ash {CIRCA)

NCAB_workshop_Nov. 23/24, 2005

18



2. Production and utilisation of CCPs ecobq

#Azh Production Beneficial Ash Usage Total Ash Sales L amentihl=as

t 40 tw 40 tx 40

Sales % of Cement Sales
ta 1 l'l':j

1975

1977

19749

1951

1983

1935

1937

gl=i=ie)

1991

gl=i=ic] 2.510

1995 9.200 1,810 1,275

a9y Q.20 1,140 1,020

1909 11,416 2,200 1,322 1,185

2001 12,182 2,158 1,618 1,220

2003 132,010 2,450 1,925 1,420 17.6

Ash production and sales in Australia
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2. Production and utilisation of CCPs ecobq
Comparison of cement & fly ash sales
9000 + - 1,600
8000 + Bl Cement 1
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Ash production and sales in Australia
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Year
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2. Production and utilisation of CCPs ecobq

B Production
B Effective utilization

Thousand tons

90 93 94 95 96 97 98 9% 00 O

Ash production and utilisation in Japan

NCAB_workshop_Nov. 23/24, 2005 21



-

2. Production and utilisation of CCPs ecobq

15%

7%
2%

8 Cement rawmaterial

8 Cement additive

4% O Civil engineeringfield
O Constructionfield
8% .
8 Agriculture
5% O Others
@ Landfill

Utilization fields in 2003

Ash utilisation in Japan
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2. Production and utilisation of CCPs ecobq

World-wide Annual Production of Ashes
Estimation 3/2002, Based on Figures Published by O. Manz)

Total 480 million tonnes

Russia

Eastern
Europe
China
European
Union
Japan 8
South Africa
North
America Others
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2. Production and utilisation of CCPs ecobq

NCAB_workshop_Nov. 23/24, 2005

‘ Worldwide

_CP

Coal Combustion Product Council

Worldwide Coal Combustion Product Network

..... , The name, Worldwide Coal Combustion Ash Network,
embodies the essential elements of the expected results —
opportunities for organizations throughout the world to increase
the exchange of information about coal ash, or CCPs.

The role of the Worldwide Coal Combustion Product Network will
be to create opportunities for international stakeholders to
exchange information with peers not only through face-to-face
meetings, but, and perhaps primarily, through electronic
networking.
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2. Production and utilisation of CCPs ecobq

Production of CCPs:
63 million tonnes in
Europe (EU 15)

Production of CCPs:
about 30 million tonnes In
new EU member states

Estonia

Latvia
Lithuania
Poland

Czech Republik
Slovakia
Hungary
Slovenia

Malta

Cyprus
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2. Production and utilisation of CCPs ecobq

1 B Lignite production, hard coal production
coal in Eu rope and imports in Mt in 2002

B Lignite production

B Hard coal production

{ Ji N B Hard coal imports
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Source: EURACOAL
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2. Production and utilisation of CCPs ecobq

Production of CCPs in Europe (EU 15) in 2003 [million tonnes]

Fly Ash Bottom Ash

Boiler Slag, 2.1
FBC Ash, 1.1
SDA Product, 0.5

FGD Gypsum

4, 2005 27

N
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2. Production and utilisation of CCPs

ecobq

Utilisation and disposal of CCPs in Europe (EU 15) in 2003
[million tonnes]

Utilisation in
Construction
Industry and
Underground
Mining

Temporary
Stockpile

Disposal

Restoration of
Open Cast Mines,
Quarries and Pits

(total production: 65 million tonnes)

NCAB_workshop_Nov. 23/24, 2005
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2. Production and utilisation of CCPs

ecobq

Utilisation of fly ash in the construction industry and in
underground mining in Europe (EU 15) in 2003

Concrete
Addition

Concrete Blocks

Blended

R
Cement oad

Filling
Application

Cement
Raw Material

Infill, 3.3%
\ Others, 2.5%

(total utilisation 21.1 million tonnes)

Construction,

NCAB_workshop_Nov. 23/24, 2005
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3. Development of CCP utilisation in Europe ecobQ

Development of the utilisation rate of fly ash and
bottom ash in the construction industry in Europe
(EU 15) from 1993 to 2003

o\°
k=
(]
[
c
o
i
N
5
FA  Fly Ash

25 n I I I I I I I BA\ B(\)ttom I

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
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3. Development of CCP utilisation in Europe ecobO

Utilisation of Fly Ash in the cement and concrete
industry in Europe (EU 15) from 1993 to 2003

O clinker raw material B blended cement O concrete

14 - /\/
12 —

utilization in million tonnes

O I I I I I I I I I I
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
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2. Production and utilisation of CCPs ecobq

Demands of the construction market

NCAB_workshop_Nov. 23/24, 2005



2. Production and utilisation of CCPs ecobq

Technical regulations
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2. Production and utilisation of CCPs

ecobq

EN 450-1
, Fly ash for concrete”

Part 1: Definitions,

specifications and
conformity criterea

EN 450-2
, Fly ash for concrete”

Part 2:
Conformity evaluation

NCAB_workshop_Nov. 23/24, 2005

C€

AnyCo Ltd, PO Box 21, B-1050
05
01234-CPD-00234

EN 450-1

Fly ash for concrete

Fineness Category: N

Declared value of

fineness in case of category N: 25 %
Loss on ignition Category : A
Particle density: 2300 kg/m3
Dangerous Substance: NL, F
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3. Selected examples of CCP utilisation

ecobq

NCAB_workshop_Nov. 23/24, 2005

The Puylaurent
dam in France.

It was completed
at the end of
1995.

Its maximum
height is 73
meters over the
foundation,

with a crest
length of 220
meters
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3. Selected examples of CCP utilisation

Platanovryssi dam in Greece

NCAB_workshop_Nov. 23/24, 2005
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3. Selected examples of CCP utilisation

ecobq

Great Belt Bridge, Denmark

NCAB_workshop_Nov. 23/24, 2005
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3. Selected examples of CCP utilisation ecobo

Construction of a bridge over Main-Donau canal / Germany
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3. Selected examples of CCP utilisation ecobo

Use of fly ash
and bottom ash
N

concrete blocks

NCAB_workshop_Nov. 23/24, 2005 39
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3. Selected examples of CCP utilisation

ecobo

Use of fly ash in road construction

Soil stabilisation

« Landscaping

« Dams and embankments
 Hydraulically bound bearing layers

o Asphalt filler

Additions to concrete

NCAB_workshop_Nov. 23/24, 2005
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3. Selected examples of CCP utilisation

ecobq

Soil amendment with calcereous fly ash

NCAB_workshop_Nov. 23/24, 2005
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3. Selected examples of CCP utilisation ecobo

CCPs in road construction — Sochaczew Bypass road / Poland
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3. Selected examples of CCP utilisation ecobo

NCAB_workshop_Nov. 23/24, 2005

Filler in Asphalt

¢ stabilises the mixture

* increases the viscosity of
the bituminous binder

 reduces sensitivity of the
mixture to temperature

« improves adhesion of
bitumen to the aggregates

43



3. Utilisation of CCPs

ecobq

Utilisation of bottom ash in the construction industry and in
underground mining in Europe (EU 15) in 2003

Road Construction,
Filling Application

Others

Cement

Concrete

Blocks Concrete

(total utilisation 2.7 million tonnes)

NCAB_workshop_Nov. 23/24, 2005
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3. Selected examples of CCP utilisation

ecobq

Utilisation of Boiler Slag in the construction industry and as

blasting grit in Europe (EU 15) in 2003

Road |
Construction, B|§Stlng
Filling Grit
Application

Grouting

Concrete

Other Uses

(total utilisation 2.1 million tonnes)

NCAB_workshop_Nov. 23/24, 2005
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3. Selected examples of CCP utilisation ecobo

Boiler Slag as a filling material for road construction

NCAB_workshop_Nov. 23/24, 2005



3. Selected examples of CCP utilisation

ecobq
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Use of processed
Boiler Slag

as blasting grit

a7



4. Environmental benefits of CCP utilisation ecobo

Environmental considerations

NCAB_workshop_Nov. 23/24, 2005
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5. Conclusion (1) ecobo

- Coal will play an important role in future energy mix.

- About 480 million tonnes of Coal Combustion
Products are produced in the world (estimate).

- In 2003, 65 million tonnes of CCPs were produced in
Europe (EU 15).

- Including the 10 new EU member states the amount
was increased to about 95 milion tonnes (EU-25) from
2004.

NCAB_workshop_Nov. 23/24, 2005
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5. Conclusion (2) ecobo

- CCPs are mainly utilized in building materials
Industry, in civil engineering, in road construction,
for construction work in underground mining, for
recultivation and restoration purposes.

- CCPs are produced to meet requirements for
different fields of applications.

- Production and utilisation of CCPs is influenced by
e.g. liberalization of electricity market, by European
and national regulations and the construction
market.

NCAB_workshop_Nov. 23/24, 2005
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5. Conclusion (3) ecobO

- CCPs are used as areplacement for natural
materials. Therefore, they contribute to sustainable
development as they
- avoid the need to quarry or mine natural
resources,

- help to reduce energy demand as well as
emission to atmosphere during production

- replace part of the cement in blended cement
and concrete.

- CCPs will be available as valuable raw materials as
coal will continue to play an important role as
Important source of primary energy.
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Thank you for your attention!

Hans-Joachim Feuerborn

ecobq

European Coal Combustion Products Association

www.ecoba.org



