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m First integrated waste

power plants to Qatar and Finland.

the severest Ieglslat|on on emissions anywhere in the world.
technoiogy soiutions maximises the vaiue of waste sireams ar
minimises the environmental impact, preserving the land we live on and the
air we breath, both for current and future generations.
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Our range O

Keppel Seghers is currently building the Kotka WTE
installation in Finland. This new WTE facility was
awarded by Kotkan Energia Oy and will have
a throughput of 12.8 tonnes per hour of
municipal solid waste.

WTE INGINER

HE LS L L
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treatment facility in Qatar.

The most recent contract awarded
to Keppel In’rnnm’rpd annpprlnn

the parent company of Keppel Seghers,

is for an inteagrated solid waste treatment

IS 1V il Gy alcu SCiHG wasie treaiment

facility in Qatar, the first in the Middle East.

The contract covers the Engineering, Pro-
curement and Construct|on (EPC) as WeII as
tha Nnara
u IC \/}JCIG

20 years.

and will haua an ini
aliu vvin 1iavec ai nn

tonnes of waste per day.

=

The integrated facility will comprise waste sorting and
recycling facilities, an anaerobic composting plant and a
1,000 tonnes per day WTE installation, which will be the

heart of the facility.

Keppel L L ES

Phone +32 (0)3 880 77 00 - info@keppelseghers.com - www.keppelseghers.com Solutions for a Cleaner Future
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proposed a review of the 1975 Waste Framework

Directive. As part of this revision, the (JOII]IIllbblOIl

In a case in 2003, he uropean Court

of Justice considered only the boundaries €833 EREERERED

of a plant itself and thus stigmatized a

municipal waste incineration plant as a

disposal operation. However, substitution
1s now assessed from an economic perspective, enabling waste-

to-cricrey MNTEY wlang o
Lu-Ci 57 \vwir) Pl ATl [89]

d as ¢ Crgy

facilities if the energy eﬂluency criteria described in Annex 11 of

the Waste Framework Directive (see box) are fulfilled.

What does this mean in practice?

The Confederation of hur()nedn Waste-to-Energy Plants
(OTWEDY wwnlaninne thha (Y ~? rrnanh 1 nrincinla
\\JL; Vvl } YWUOILUILLIUD LU 1uacii 111 lJl lllLllJlL.

However, CEWEP is concerned about
factor proposed bv the Commission.

due to a lack of demand for hcal

A factor of 0.6 would disadvantage smaller plants as they

WMMIACTIE RAARIANTCERACRAIT WAIADIN AMaiimmibhce NDadmmvilime AAAN

Waste-to-energy

energy effi ergy plants in order to
classify them as either recovery or disposal. Under the

new criteria, many of Europe’s existing plants would
be deemed ‘disposal’. Yet how realistic is this criteria,

Paves | PR P - NN SR Y PN N P N e
daliu Wlldl. WOuIa it iméan 10r uié waswe-wo-e 1ieryy
industry?

D

generally nane 1 1tha came enerov for oneration a¢ larger nlan

glliCrany neca LiC saiic cnc 8Y 101 OpCi ation as ia gl Plau{o,
hist have o Tow thenssagheat Te bl o vaniadd tthic vt
DUt 11ave a 10WeT Uil igHpuL. 1t Snouia vl 1o, at uiis poiii,

that the public tend to prefer smaller plants in order to reduce
s

the distance waste 1

|—»—‘

ransported.

district heating exists.
quh energy t‘ﬂlLlCIl(,V can only be realized under ]()(,d]

market for the kind of additional energy produced. For district
heating, the infrastructure 411(1 access Lo lhe grid are very

sranariant hacasicn hao 1 vy
HiIpOTrtaiit - péiaust  1iat, uii

transported long distances.
Therefore, it is necessary for the consumers f()r the heat to

it o dirn t Tacl ~f vl
it Guc 10 a 1afk Or piix
e C

<

MAIN PHOTO The Twence WTE plant in Hengelo, the Netherlands, will put in extra

L 1gelo, 1as, put

investment to improve its energy efficiency
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The efficiency question

CEWEP hopes that this attitude will change in the future,  achieved by a further 18 WTE plants (i.c. a total of 85 plants)
bearing in mind that fears about harmful emissions can be  out of the 97 plants investigated by CEWEP,
dispelled. Modern WTE plants operate with minimal
9 . .. . LY Y =7 o Pt PR, )
emissions,? complying with the strict emission limit values laid ~ vvinat ao0€s It COST 10 improve energy erriciency:
down in the Waste Incineration Directive (2000/76/EC). In the majority of cases, an increase in energy cificiency rates

WTE plants should be located in areas where they will be combined with medium or high levels of investment.
can deliver the heat generated from the waste to their At present, the Twence WTE plant in the Netherlands
neighbourhood. In addition, district heating networks combusts 300,000 tonnes of MSW per year. The plant
should be improved. If this happens, the energy efficiency generates about 200,000 MWh/year of electricity, of which

threshold can be higher for future

plants, but should be reasonable for The efficiency factor should consider

cxmlng plants (0. rdlhc lhan 0.6).
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WTE efficiency i
v iciency 1 . . . . .

CEWEP has assessed the energy W|th Iltt e Oor no nEEd fOI‘ dlstl‘lct heatlng

efficiency of 97 of its member WTE .

plants.” The plants investigated offered and dCCessS tO the gl'ld

a combined capacity of 24 million

tonnes of municipal solid waste (MSW), representing 27% of the 163,000 MWh/year is fed into the grid, supplying around

3 A {‘ T

total number of WI'E plants in the EU and 49% of the EU’s 50,000 houscholds with electricity.
WTE capacity. The plant currently has an average energy efficiency
Although it can be assumed that the most efficient WI'E  performance. To improve the cfficiency of the plant to above
P dber t €13 million. This would

The aner.
i Ne ener

gy
generated by the plant and puts it in relation to the calorific
ni | Th A

value of the mu
Vvaiue G tne mun

ipal waste. ! Y
process from outside (such as fossil fuels or electricity) is
subtracted. The energy efficiency can be improved by, for
instance, reducing the input of fossil fuels.

According to the Commission’s R1 formula, the energy

efficiency for WTE plants is calculated as follows:

- (E+E)

energy efficiency = m
. W f.

=
j=a
D
2.
>
<
)
[>>]
D
S
S
o
i)
=3
5 35
24
2. ¢
'."
D
2.
—+
o]
2

commercnal use multlplled by 1.1.

* E,is the annual energy input to the system in GJ/year
from fuels contributing to the production of steam.

» E, isthe annual energy in GJ/year contained in the
treated waste calculated using the lowest net calorific
value of the waste.

* E, is the annual energy imported in GJ/year,
excluding E and E..

NB: For thermodynamic reasons, Ef must be deleted in the
D.50410 ol nominator of the equation as it is included twice — in the

- Tel: 0049/221-480-222 74 - Fax: 0049/221-480- = nominator and the denominator.
rbb_ind@rwe.com -
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The efficiency question
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i
has already mvcsled in the baslcs in order

Lo recover energy

through the combustion of waste.’

vorhacad by GO0N0_1900 L /MW alacisiasiy and 950 G0N0 L o/NWH
rcuuctcu l}}' UUUTIL4L4UU KNE/IVIvviL Ciceun lLll,)/ allu 4JU—uUuvUuU RY/1Ivi vyl
sont (dananding an tha Lind A rtinnsy Gaal vasy foe alactei ez
ncatc \\l\,ll'\,ll\lllls U1l u1C AN vl l)l llllal)/ 1ucCl 1111IA 10U ticlu lLll,)/
or heat/district heat production, and assuming that the energy
is used as basic supply).®

(vont |v o incontives 1o hanet onovoy oficianoy sn WTE 1q

wiicat b IIICULIILIVUD LU JUUDL LlILl ’)’ \,lllLl\,ll\,)’ 1L VYV 1 1. w

plan
would therefore support climate protection by further replacing
the combustion of primary (fossil) fuels. In addition, energy
recovery status for efficient WTE plants would support the aims
Tawe 1611 Tha ,\..,.-l. tha gonaratios
11 llbll lll\, b\,llk, alioli

wlnch would otherwise be landfilled, V

clhiviata hy vadiicing tha nradaction of e
ciiiiale lJy lL\lllLllls e ‘)l\l\lllbl,l\lll uL e
Thaoco hanafite wore hioghlighiad hy
L 1IUDU JULILLIILD VWUl 111 ’llllL’lll.\,\l w
sekhad By tha Barras aa Do l' ...-.n.ﬂu Turviraninioen
ad>nCu l))/ uic Llllllll\,all rariiaiiciit s LllVlllllllll\,lll
outline the impacts of their proposal to use an energy
theachald o dictinigniieh hotwany TTIT IO
[BSPRURIBIVILY [A9) LI guini vcuiwoeuoin llllllll\,ll)a
ineciniovatone (INMCIWTN that e ,] ,,,,,,,,,,, T inrgta
Hnivincraturd (viovviy) uiat arc llll)a HnLa
that are recovery installations (WTE plants)
Oammiiceinnoer of tha Tauvivonimaont Cravrag Nimnac
UL DdIvULIC T L e ALIIVIIULLIIIIC LI, Laviud Lriiian,
,,,,,,,,,,,,,,, fallavie 3 hic voenanee lottor (datad OA4 Avsiogract
Lllllllll\,lllk,\l as 10u0OWS iii 1iis lk,)l)llll)k, Ll (uattu £ /august
2006). According to the Commission, its proposal ‘will have the
Lot ~F cloccifiing only the ynmag anvovgu_ offiaiant avicting
1icet uL Llabbll)/lll = l}lll}’ uic lllll)l il ’)/'\,lll\,lk,lll \,Albl,llls

dlﬁlcull from an dlredd high level than from a low level,” Jar
Rooijakkers points out.

Dutch MEP Dorette Corbey, who is the shadow Rapporteur
for the Waste Framework Directive for the Socialists in the
Europca

2006.

She stated:
sustainable, naturally

‘lhc recovery of energy from waste is
under the umdm(m that the plant in

iy ooy Logwith tha Ly
lllu,ouuu 1 Vitii tic 1ig

this respect, a high ambition for lhe waste sector is necessary
and should be stimulated by European policy. We will support

this via the revision of the Waste Framework Directive.’

How do efficient WTE plants help to protect
the environment?
In brief, state-of-the-art WTE plants contribute to the reduction
of carbon dioxide (CO,) emissions and help to ensure security
of energy supply.

Using energy from waste rather than energy from power

and/or heating plants, fossil CO, emissions could potentially be

TIIFDAAAI TOrCATAACAIT AAIN IAITE CNRCNIAL

by the M

nber States, increases in incineration of municipal
agtn th Anargy racnunry da nat cnvealata wath lavr racveling
want winil Cilicl ’)/ 1 \,l}V\,l)/ UV 11UL Luliciatce wiull 1uw lk,\,yLllll -4
Tt Tt 3¢ thavalinen ssnlibaly that tha rvrnnanceal vonesldd vvaagativnls
Iracced. 1L 1D uIciciul CLLLEENY l}' ulac uic lll ’l)l}Dal ywuuiu 11 sal,l\/\,l)/
allect recycling levels
Thig view 1¢ crinnnrviadd hoy COTWED ~avntey vanarte (availahla
L 111D VIUYVY 1D Dlllllllll cu l})’ AL VY ALY Ll}lllll,l)’ l\,lll)l [ ] \a\‘all ()}
Finvy 11 nhaita 1 w rowan a1 whicrh dhae that ~raintring
11U 1L WUl udIle atl VYV VYV, v ll’, YILILI1 DIIUVW ulat \,lllllllllLD
with hioh recveling lovels alea have hioh lovele of WTE
with high recycling levels also have high levels of WTE

(A(mscqucnllv, it would be u)unlcrproduuwc for

dis )osa]

European environment policy, which aims to divert waste from

Tawne 16N 6
raiiarins, w

——

— disposal.
In addition, we nced to s_{el lhe balance mrhl Currently w

L.
1id

the M
(S lll\, Curious s

incinerate waste qualify for energy recovery status bul do not
have to comply with the same strict emissions limit values placed
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Waste-to-energy

Clearly it is up to the WTE plant operators to improve their
energy efficiency and thereby help to fulfil European
environment policy aims. However, it is now up to the decision-
makers to set a clear course, by providing incentives for
ivestment in this sector and supporting the production of
energy from waste. In this regard, energy recovery status for
WTE plants under realistic conditions is essential.

Dr Ella Stengler is Managing Director of Confederation of European
Waste-to-Energy Plants (CEWEP), based in Brussels.
e-mail: ella.stengler@cewep.eu

Notes

1. Judgment of the Court of 13 February 2003 in Case C-458/00:
Commission of the European Communities v Grand Duchy of
Luxembourg. Official Journal of the European Union, C83, p.2,
5 April 2003.

2. Federal Ministry for the Environment, Nature Conservation
and Nuclear Safety, Waste Incineration — a potential danger?

September 2005.
www.bmu.de/english/waste_management/downloads/
doc/35950.php
on the WTE industry. The energy demands of the flue gas 3. CEWEP Energy Report by Dieter Reimann,
cleaning systems in WI'E plants that secure low emissions must www.cewep.eu/studies/art131,223.html

also be taken into account when considering plant efficiency.
One should also note the potential impact of this point on
the long-term security of waste treatment. Excluding WTE M This article is on-line. Please visit www.waste-management-world.com

plants from recovery status would discourage future investment

and consequently lead to greater dependency not only on
landfills but also on industrial co-incineration plants. And how MESSE
will waste be handled if, for example, the construction market BREMEN Bremen [[L1:
(with its cement kilns) is depressed? Would we turn to landfilling
once again?

In the long-term, only WTE plants can give security to treat .,
MSW permanently in an environmentally sound way. - ='
Conclusions wasteto energy-
In its impact assessment on the energy efficiency threshold for International Exhibition & Conference
WTE plants, the Commission concludes by pointing out: for Energy from Waste and Biomass
¢ “The most significant impact of the Commission proposal is

on future investments. The ambitious energy efficiency May 9-10, 2007

benchmark will make investment in  facilities Bremen Exhibition Center, Germany

environmentally more demanding and will improve the

environmental impact of incineration’. www.wte-expo.com
¢ ‘Future investment in more energy-eflicient techniques will Hotline: +49 (0) 28 02-9 48 48 40

be encouraged because decision-makers and operators will .

.. . . Reserve your exhibition space now!

seek to reach the recovery status. This is consistent with the

Community policy on energy efliciency and will spread good

practices developed mainly in the northern regions of the

EU to the rest of the EU’.

‘Greenhouse gas emissions will be decreased through the
production of electricity and heat’.

‘Innovation will be encouraged giving a first mover
advantage to European industry that is likely to result in

future technology export opportunities’.
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this year - mvestlgates the challenges ahead.

uture con

The role of MBT in recovering

countries.
Whllc conventional incineration technologies are seen as the

g
ain waste materials.
Consequently, med)anmal biological treatment

(M B’l‘)

onoeTroy thersgh  wacuclinng  and  allawoe notentially  saaea
Clcrgy uliougin redyciing  aiia anows  powiitiaily  1Hiorc
G O o s eonveraon of rehircodorived Gl /MDY

1T COLIVETSI01 U1 IC1usC-ulrivia 1ur (nur ).

In orde s the potential role for MBT

iIn waste management, International Energy

Bioenergy Task 36 (Energy
to evaluate MBT systems around the world and
This article includes findings
from this research and reviews some of the key issues for the
technology.

compile a database of facilities.

rrent status of MBT

nr N 1 la e

MBT encompasses a wide range of technologies aiming to
process solid waste by a mixture of mechanical and biological

WMMIACTIE RAARIANTCERACRAIT WAIADIN AMaiimmibhce NDadmmvilime AAAN

ditional

energy from waste
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compost product
e producing an RDF product

e «w-n,]..,-.nn- a Compost s cliaot and/oa o ctalalioad vnatarial
! 1 )l‘lll.,lll 4 \Illl!l\l‘l, !ll\)lllll.,l, alu/ul a stauiiizLiu iiialct ial
for landﬁlhng as well as a RDF product

* producing a compost product

e stabilizing waste prior to landfill.

MDD T 2c vt o mavr facha T o Thanianl casnting andd hinlooinnl

VI 1 1D 1HHUL a 1ICUW LlCLHnuiug 1iaiiical Sui lllls ailu l}lUlUleal

rinietnal soadta oo garaang Tha masrnmbhar SO MBRT o losie iy
HiuliCipar wasiC iliaiiagCiiciit. 1 il nuinuct 01 Mip 1 pildaiits il
A arationm e sl ar ot atioan e vigany fraan 12 2 10QN) 4
OpCraiioil O unauci CoOnsSuucuoin mnas riscii 1o 19 il 190U U

MBT enhances the conservation of
embedded energy through recycling

approximately 170 in 2005.2 Worldwide, Germany has the

largest number of MBT I)lams followed by lalv and Spain. The

O N Y T T |
l lal LalJaL )/ 1

hoge v

tnese pia
and the capacities range from under 10
300,000 tonnes per year.?

“..-. o 1 chaowe tha nmevranca in tha nambaor oF nlante in

= UL 1 DIIUVYD  LIL  1niviead! i our 1Huiiuct i lllalll.b pens
PR AU RS DR SPPEL DR RPN, TOTE 1 ONOE TEgiire O
upuauuu OF Undact Construction 1roii 19/0 10 ZUU0. Iiguit 2

presents the capacity of plants by country.
Juniper Consultancy Services Ltd reviewed 27 MBT
technology providers, of which 15 have at least one commercial

reference plant. Thus, the Juniper review concluded that there

"TIIFDAAAI TODCATRACAIT ARIN AITEFE CNRCNIAL
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Future conditional

180
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Total number of MBT plants

FIGURE 1. Total number of MBT plants in operation or under
construction. SOURCE: TASK 36, 2005

5000 1
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3000
2000 1
1000

Total plant capacity
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FIGURE 2. Capacity of plants in each country. SOURCE: TASK 36, 2005
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solid mduslrv base for the deve]()pmenl of this waste

management option®.

Tyniral avamnlag ~AF wall actabhlichad rivncnceng inchiada tha
l)’lllLal \,Aallllll\,a Ul yulill uLdiauldiicu lll\lLLDbLD 1iciuue uice
following (this list 1s not intended to be comprehensive)

I

proportion of energy supplied in this way has decreased
compared with other sectors. In 1973, 11.2% of our primary
energy came from combustible renewables and the waste
sector.

World electricity generation in 2004 was 17,450 TWh, of
which 2.1% was powered by ‘other sources’ — geothermal,
solar, wind, combustible renewables and waste. This

compares to 0.7% in 1973, indicating that we are relying

pares o icat! at wWe are rewying

increasingly on renewables and waste for electricity
generation.

Current estimates suggest that although the worldwide
energy supply through combustible renewables and waste
will increase slightly, there are no significant changes
expected in future years in proportion to the world total

primary energy supply — see Figure A.

40 A
35
30 A

Fuel share (%)
S o S X

@
1

Coal 0il Gas

W 2010
(12,200 Mtoe)

Nuclear Other

2030
(16,500 Mtoe)

Hydro

FIGURE A. Outlook for the world total primary energy supply
(‘other’ includes combustible renewables and waste, geothermal, wind
and tidal energy). SOURCE: KEY WORLD ENERGY STATISTICS — IEA (2006)
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e the Horstmann process which produces RDF and compost

product. The total capacity of Eco-Deco plants installed in
Tialy and Crain ¢ aver 750 D00 Ioar and oo
AI.CI.I)’ aliu Alljalll 1D UvLel 1JU,UuUuU U Lal, aiita uice

nlante nlannod for the TTK (two ave nder congtriiction)
Piais plannea ior Ui Uil (WO are unaer Consarucuon)
will have a total canacity of agver 400 000 tonnes/vear
WL ave a otas Capacily 01 OVer 24Uy, uuy Wonnces/year.

e tha 2D TR rvacogg ot Kactorn (vool Cudnay Anctralia
UIC Si-U I PYOCESS al asicrili WIreeK, SYandy, Ausiraiia,

which relies on energy recovery from anaerobic digestion
and has a current capacity of 175,000 tonnes/year.

1~ DN
al npr a

and/or uses for the products that

the availability of markets

MBT facilities generate.
Approaches for using MBT plants to recover energy may

involve anaerobic digestion, lhe use of the RDF Im)duu as a

.,l sy f‘..,.l 1 any sncliiciria
ual)’ LU il dii iidusuia

combustion facilities.

Anaerobic digestion systems can recover substantial energy from

the l)l()(]t‘QTdddb]t‘ fractions of the waste. The amount of energy

nntantialley ta ha dasiond Hean A g ep s PN e than
llULLllllall)/ (89 e ucltiveu 1ol V\/abl\/ lb l l lualll ul e
feedstock composition and the process configuration. 'l'he
export energy to be derived may vary between 0 and 100 kWh
~AF Alartricity ninr tanna ~F 1t st unath o dditianal oo
ul Ll\,LlllLlL)’ ll\,l LulIIC vl vwanice llll)llL il allllllll llal ll\,al.
eneroy availahle that mav find tce in heatine schemes

energy available that may find use in heating schemes

Use of RDF as secondary fuel in industrial facilities
The use of RDF in an industrial combustion facility as a
replacement for other fuels may be constrained by waste-specific
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RDF has a lower carbon content than coal requiring altered
air-injection patterns, and the higher levels of alkali metals

o F Foasls A caw
15 O1 1Uuuug ana LUllllDlUll

cawy voagilt
Caii 105U

in higher le Oiic
common use for RDF is in cement kilns, but as the chlorine
content can affect the quality of the cement product, the
cement industry has set limits for the maximum chlorine
content of the RDF product, and some plants have not been
able to meet this limit.

The calorific value of RDF varies with the process
type. The RDF material may be similar in composition to the
input waste,
being that it has been dried or

the only difference

have some inerts removed at
10-12 MJ/kg. Or it may also
highly refined
plastics-rich fuel product with a
calorific value up to 20 M]/kg.

consist of a

Cov 21T it is mp ant tn analuca tha matavial
A L) § \,l all)’ 1 n i l)U Cllll. w allal)’DL uic Hiawtci iar
characteristics of the RDF product in relation to the

Aftha o cnsnhaactinen faccliey The
U1 uiC CO-COHIUUSLIOL 1alil

MDT

rC(iiiiTCiiiCii'l S

..................

l" T avian MDRT T b MBDT Lunnigorlah) oy .l:, +
O1 UCTiiidil MiD 1 l its \DllLll as i1 LiHigenron) maitarc
that o ~lag anervation with tha e lacinial foacliey g
uidt a Cios¢ CoO- Ul)k,l ation wu.u ic  indaustriai raciity 15

beneficial for improving RDF quality and securing a market
for the RDF material.*

Waste-to-energy

Dedicated combustlon facmtles for RDF

S M

preary A
COMIDUSLION  1acin

directly or further process it using advanced thermal treatment
lLLhIl()]()glLb such as gasification or pyr()lyslb The technical

1he £
ll’ lll\l\L 107
combusl.lon in an mdusma] faulll.y. Gasification technologies
arc well established for processing some biomass and waste
materials such as wood, but there are currently few commercially
operating plants that treat municipal wastes. RDF is more
haomageneoniis than mnnicinagl wadte ac tha mntanial hao gane
lll}llll}sbll\/l}llb uiali llllllllLlllal wasite ad ulil liiawciial iiad sljllk,
through a mechanical sorting and pre-treatment process. The
combined costs for the MBT plant and the dedicated thermal

- - | ¥ ¥ 1 | L}

moomai: EIFEED B ooooDne oo s oo meon
1 > 11 1 | » W | SnEEEENEEE - N -
ERWUEEW EWER B v“r LA~ B -4

to provide a solid
industry base

thate +ha Ll Ko o much loagg
s 1) lll\k,l}’ 1O DC a mucn icss

5N .
reatimcint la\,llll)’ iiicaii uidt

C(,()Il()llll(,d]]y attractive option than conventional waste-to-

i ; (WY Tlowaver o ta Tooa 1T winlitieoal
11OWCEVEL, Guc o

Ciic Tb}' VY L) ')"}"')‘iCi"S 10Car  poiiiicai,
Jats x1 tha MDT v st
l\,bl)lallv\, OF structiirai Lll\,lllllblall\,\,), e Mbi Process wiul a

dedicated combustion facility may still be more appropriate to a

particular location.

Tha

N d anoroy <1
11iC C1 11

i}‘llolluu alii Ciiligy CONVErsion wi

vary with lhe u)mbusllon plant, with dedicated incinerators

~hin PN CPRPN o of - IC)ﬂ(77 Tawaover co-combiigtion
aLluLvulH Llll\,l\,ll\,l\,b O1 arotiiiG 2v7/o0. 11OWCVET, CO-COINDUSLIoN

DRY ADIOX® DIOXIN ABSORBER AT TEKNISKA VERKEN IN

L INKOPIN(‘ SWEDEN

AH 158

Reduction of dioxin emissions in a cost

effective and most reliable way.

O No moving parts in an all static
absorber

4 Adiox is also possible to operate in
semi-wet absorber or in a wet scru

Meet us at the Pollutec 2006
exhibition in Lyon, stand

GOTAVERKEN
MILJO

DRY ADIOX®
DIOXIN ABSORBER

EXISTING FLUE
GAS TREATMENT
SYSTEM

EMISSIONS
MEASUREMENT
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s oo nlante a1l gns o ess sl B b Al caneain svilas o orthar waen_traatad o wn MBDT foaliy v dienoced thronioh
11 l)UW 1 l)lalll,) wWili '\’IVL 1miuciy lll'\’ll\,l CLHIICICIIUIUD Slliiar wo il lllL'l.lLal\/ll atL air ivip i 1 Lllll,)/ Ul \ll)lll])b\l un Jllsll
those achieved with the primary fuel. incineration. The calorific valie of the commmercial waste

delivered to incineration usually exceeds the specification of
10-12 MJ/](g set at many incineration plants. C()nscquunly, the

tha AfF tha nicinana
L Jlblll}lll O1 IC  INcCincy

compete with other

renewable” or ‘non-fossil’ fuels such as lyres, commercial waste exceeding t he dle]dl)]C capacity is currently
biomass products and energy crops. Potential users may view  stored at the facilities. As a result, there is insufficient capacity
fuels with a high renewable content as a more attractive fuel.  for thermal treatment in Germany which enhances the
However, the RDF produced by many

MBT processes will have a high FWEED
plastics  content  diluting  the

renewable content, and thus would RDF pro
complicate the accounting of CO,
benefits or may not count as a

renewable  fuel  under  some

vogrilatoay ot oary Tey comntract tha DNE en daand by foorey
TCZUIatory Sy>SiCiiis. 1l Lolirast, uiC nur prouauta vy siwlaiil
tvroatinant (aataslaoa) wall v meh highas hiosnnce contoant
UCauliCiit (autotiave) will 11ave a udcin mgiict vioiiiass Lot

(the material treated contains less plastic); thus this type of
prouss once it is fully dcvd()pcd may be able to produce a

mare whatahla DL
1101 1arkCaoiC nuor il

ate - as :
bcingg ‘nerated through MBT. incineration demonstrates the importance oi

Learning from German ex pprmnrp

{eormont l,.ln S e

Lo AN1111>  aiiu

Tlwwaver anee T P

110UwWUven, DlllLL ] v

prohibited due to }e mplementation of the Landﬁ]] l)ircclive The original concept for MBT was to develop processes that
/lﬂﬂﬂ/‘)l /L (Y TToacnhald vonctan and o ancial voncta snmrret ha voardiion tha hin dageadahla contant ~F wacidiaal gt hy
\1JJI9/0 171U 11uusLiiviu wast aliu Lulicitial wasduc 11iust uc ircuucce uic l}ll}\l\,sl auawvic Loulieelit ul1 1odi1uual wasiu l)}'

Kurashiki

thermose

Tel.: +41 91 7562 525

Tokushima
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toabhiliin g b theossagh tha sacn A0 o haalagianl s eng A that tha
sqtan lllllls 1t un Ullsll It udL vl a l}l\ll\lslbal lll ULLDDd SU uiat uic
miatorial conas T Ba 1o AGTTAT vl Toavons anviranine \l iy ot

1Hiailllial Luulu DT 1anuiiicu widl 1Uuwor Cuiviiuling L 1 llllllaLlD
MBT processes may also produce a compost mat enal from the
mixed residual waste input which is likely to have higher levels
AF contamination {olags matal o laceiag) PR B PECTEON rrrtni o
u1 ulltaiiiiiauulil \slabb, 11icuai, lllabllLb} alu l\lVVl,l Hnuu il

levels than products generated from

feedstocks. Thus, while there may be opportunities to use the

source- separal ed

compost as a soil improver, it will be very difficult for it to
compete with the compost produced from source-separated

materials in many of the current markets for waste-derived
compost producls Most of the compost material being
produced by I' plants is currently being landfilled, although
~rnn 1gc haing rgad in o naammhar AF cnaanfiag (£ avamnla
plojssie lD l}Llll'\’ udtu 111 a 1Hullpcct ul U Iey \lUl LAallllllL,
Arrgtralia Cniain and Taranll Idavnavar tha srgn ~F ~camnact fieaen
audualia, Olldlll aliu 1>1 (1\,1}. 11UWULVULL, uUIC udl ul L\llllll\lbl 1ol

mixed residual waste depends entirely on the legislation

implemented in the various countries.

Dry recyclables
MBT plants can also recover dry rccyclablc mate Tld]b including

more remote combustion facilities.

* The RDF product may be more suitable for heat recovery
and clectricity generation as he scale may match the

materiale ic honeficial in terme of reconrce officiency
materials is beneficial in terms of resource efliciency.

e Althonoh MBRT ic o wacte froatiment nrocess the nihlic
HaulOugil vio 1 15 a wastC dCauliCiit process, ui puonid
norcontinn 1c oonorally hattor than that far an WTK
perception is generally better than that for an WIE
incineration facility.

IHAawnunr a nimmhar Af factare can maka MRT sinmattvractivn

However, a number of factors can make MBT unattractive

¢ The overall amount of energy, as electricity, which can be
recovered using a MB'T process is likely to be lower than
that from using Conventlonal EfW incineration process.

a barrier for the commercial hability of the MBT facility.

WMMIACTIE RAARIANTCERACRAIT WAIADIN AMaiimmibhce NDadmmvilime AAAN

*  Processes which might produce a more marketable (higher
biomass content) RDF product (such as autoclaving) are
still being developed and may provide some competition
for MBT in future.

* The poor public perception of facilities combusting waste-
derived fuels can be a barrier to getting permits to operate.

*  Greater landfill capacity will be required for process rejects

(and for anyv nradiicte that cannat ho markotad or niced)
Laia oY any proGudis ulat Cannot 0C Markeica or usca).
Qv MDD T T T g o N agtabhlichad oo hila vnavlhat
SOIIC MiD 1 ICCHIOIOZICS ar Wl CStaniisnca, aii wiiliC iarkes

have been found for the RDF products in previous years, the

apacity is limited. A large potential market for

‘“C‘-
=

current market ¢

NN ¢ 3t 1o 113 BOWer efation | NEPEE Ty PN cofiving <olition
INLJL 1D 1L WD 11 l)l WCIL dtauulld, Jut uiuiaedd Lu-ii llls 201UV
can ha Gavthoawv davalanad arecocciilly (hath commmorcially andd
Lall UCT i1uiuict ucvoal l)\, DllLLLDDlllll)/ Lol couliiiic lall)’ alu
technically), the capacity for using RDF products to generate
oloctricity oy wwall o vagisiatad (0 atthas MDT ol wobhaol
it lLll)/ llla}’ Wwoil DJU 1uduitictu o Ciunicl i i l)lallLD wilcii
inearnarate an ananvebse Laagiian facility v o dadicaeacd
i ll)l raltc aiir aiiaciuvuic lllsbblll 11 la\/llll)/ vl a uculicawc

co-firing ¢
use of RDF

electrlclty
generatlon

N aall l ,,,,,, 1 mage of wagte avder 1o vocove
Slliall 1vucai a L’,D ulL VVQDLL ifl urucia
and stabilize the remaining waste prior t ndﬁll.
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Environment, UK.
e-mail: patrick.wheeler@aeat.co.uk

1 Nsantification ~F tha Datantial Tanaroo firnm Dagidiiale (D)
i %uaul.uu.auuu Ul U1l 1uvLllliiual it }’ 11Ul DLdSiuuald (uoanng 1
the UK. Report by Oakdene Hollins for The Institution of

vl Fngineere and Tha Ranawabla Phwor Accaciation Mare
Civil Engineers and The Renewable Power Association, March
2005
2. Data collated by Task 36 of IEA Bioenergy, 2005.
www.ieabioenergytask36.org/
3. Mechanical Biological Treatment suide for Decision
3. Mechanical Biological Treatment: A Guide for Decision

Makers, Processes, Policies and Markets. Juniper Consultancy
Services Ltd., 2005.

4. Solid replacement Fuels (SRF) for use in co-incineration
plants. H. Baier, Ecowest GmbH, Ennigerloh, Germany.
Zement-Kalk-Gips International, No 3-2006 (Volume 59).

M This article is on-line. Please visit www.waste-management-world.com
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Total Waste Management partner

Indaver is committed to being one of Integrated waste management, tranship-
Europe's leading waste management ment and treatment services all over Eurape.
companies, offering a tightly Integrated

package of services. We rank among the "

" — - & ]
European elite in the areas of guality, safety, I N DAVE R
Dpenness and environmental account- i -

ability, Indaver covers the entire waste . "

management value chain, We provide Tuning in to sustainable waste management

www.indaver.com <+ info@indaver.be
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environmental impact.

The first new WIT'E Lapauly in a decade is under construction

Florida,
Minnesota and other locations are

Pennsylvania, Maryland,

also considering expanding existing
installed capacity. In addition, new

projects, or greenfield facilities, are

and

actively being considered in Maryland, Hawaii, California

o Aliae
C. At 1o

uic l)a)l. 10 ycars

operations rather than growth, these

beginning of a new chapter for WI'E in the United States.

opportunities are

There perhaps has never been a more resounding need for
renewable energy in the United States than there is today. The
en ahla av ooy hoon hao
CiiCwauiC Cricy b)’ llao vcCel 1

resuh of the demand for energy independence and the growing

e AAAN
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"W 1aw, a

service prior to 31 l)ecember 2007 will receive a tax credlt of 1

i

US cent/kWh for electricity produced by that plant, for a period

cur Mo ~f INNE

olic CY mCt Of «aVVUJ

nergy as renewable

of 10 years. The law

g facilitiag
Liig laLlllllLb

also provided a key incentive to expand

¢

additional capacity of a new unit or boiler.

the Energy Policy Act of 2005 created a
requirement for the federal government to purchase 7.5% of its
clectricity from renewable sources by 2013 and included WTE as

produced by the
In addition,

a renewable resource that will count toward l}ldl requirement.

Tha Ang addst 1h, ¢ AT
llll) l llL,) aul lllll’ll ll LA & V)
industry to benefit from its I)roduul(m of renewab] energy or
lhrouqh the sales of its renewable energy credits. WI'E providers
e i+ haye Al vanavahla anavrgy cvradite 1o TTQ maslitang
1 l lL, l) l 11ave >ulu 1culivvanic Lllbls)/ CICUIL LU UL diieal }’
msla]lall(ms the United States Coast Guard and National

MAIN PHOTO The Baltimore Refuse Energy Systems Company in Baltimore,
Maryland. The importance of WTE in the US energy market is set to rise as it is
considered a form of renewahle energy. PHOTO: WHEELABRATOR TECHNOLOGIES, INC.
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New generation

Where WTE stands in the US

There are 89 waste-to-energy plants operating in the United
States, which together dispose of more than 81,000 metric
tonnes of waste each day while generating approximately

17 million KkWh of n|nn+r|r\|f\l ner vear — nnnnnh clean anerovy
mi ¥ KV perye WCuUgn Giéan energy

to supply electricity to about 2.3 million homes. Roughly
one-third of the facilities also export steam for sale, which is
used for a variety of industrial purposes and heating and air
conditioning (see Figure A).

West: 9 plants
7153 tonnes/day

Midwest: 17 plants
10,223 tonnes/day

Northeast: 42 plants
48,773 tonnes/day

South: 21 plants
26,567 tonnes/day

[71 States with operating plants

FIGURE A. WTE plants operating in the US. SOURCE: INTEGRATED WASTE
SERVICES ASSOCIATION, 2004

at WTL ~ne

ot haua
Protection Agency (EPA).

The EPA required municipal waste combustors to comply
alhla Oy it

v Magvimaases Achiag 0
i vViaXiiiitiin  Alnicvaoi  GUoIgon

st dndards oy 1
many WTE

r)l ants with modern air

T
nn moaaceri air po 10 Oomro

ST Toashy

,J INTACTTY
1CCINo

0:"')' UVIAUT )
the year 2000. In order to meet the standards,
operators rclrohllcd their

€ (“.!!T)I!!C!!!,. This req ¢

investment  of  resources, as local
governments and the industry spent
approximately US$1 billion to bring them
into rninn]mnr e with

carbon injection, selective non-catalytic reduction, and enher

fabric filters or electrostatic precipitators to meet the strict
standards set by the EPA.

All this

reductions. Proud of its accomplishments, the WTE industry

1ol tha DA

lllUV A1CO Ui i

data that the agency had ever received from any industry.
Through analysis of the compliance data, the EPA determined

mvestment resulted in significant emissions

AN TIICFDARAAI TODCATRACRIT AAIN WAITE CRCENIAL

3 INND thnt miatianwrda armiccinne of diovin by W v lasig voore
il 2£UVUZ ulatl HauUnwitl CIissSIions U1 UiUAILLL UY Vv 1 L. plaiits wiic
vorhicad by vaavre thawn Q0007 Gioos 1000 Tagal M ez sy

1< Ll Uy 1ol ulail 9970 1ol 199V 1CVELS. micitury was

reduced by more than 95%. Lead, cadmium, hydrochloric acid,
and pdrtlculdlc matter were all reduced by 90% or more. These
vt Iad tha DA o1 ~1 1.
1 1cu LllL Lll) lU \, 1

industry produces electricity with ‘less environmental impact
than almost any other source of electricity’.

2 ONN2 thas 1 “M’TT‘
1 2000 that tne W

Tha amicainne contral ninoradoag mada by tha tn gty were

4110 CHIHIDDIULID LUl Ul Illlsl aucld 1iiauc IJ)' LIC uusu yweiu
so successful that most plants far exceeded the standards. Far
G latting anvane vest on thoiv Taseale tha (1aay ot
1ol lLlLllls all)/l 11U 10UDL ULl ucil 1auicld, uic uildiall ua1 13w

requires the EPA to review

for waste-to-energy every ﬁve years. ()n ]() May 2006, lh EPA
niithlichod vovicinng 1 the MAOT ctandande vohich iohtanadd
llul)llbll\, 1CVIDIULILDD 1L i VIO 1L StaiiGar S WiiicCii LlsllL\/ll\/
tha lagal Lanttc aypn fHirthar T vmany snigtanes tha qtandand
e lbsal e Cvill 1uruicr. 111 lllall)’ HLantced, uic stantuarin
were tightened to reflect the actual superior performance of

Rarargn tha citing A any anorou I‘,u-ilhu i tha 1Q 3¢ aen
ooauny e Dllllls vl aii ll\,ls)’ Lllll)’ 111 LI 1D du
difficult, it is tremendously important that WI'E plants lead

through an1r0nmcnldl excellence. Whllc lhcrc will always be

reasons with no reliance upon fact.

Lo haue aley ¢
Hes navcé aiso s

¢
a key contributo reducing the amount of greenhouse gases
entering the a‘..m«‘sphcr" and can play a vital role in a political
onviraonmmont that 1o tnevandanaly attantive 16 clivmata changn
ciivi 111110110 uiiac 1d 1iel ablllsl)’ ALLUIILIVU LU Lliian \,llalls\,.
Despite the non-participation of the US in the Kyoto
Prntnonl chonagng ara ceerrrring 11 tha TTQ v tha gtatn vagianal
1i1uiwoucul, llalls\,b alrc ULLllllllls 111 I UO ULl Ul dSeatg, 1 Hll 1ial
sl matiaanal Tavale Thaca coaild cvnnta tncantivae foe WL
allu i1iauuvlial 1evuoad. 1110D0C Luulu vicat miecenuaved 1ul VvV 1 1.,

Joe Liecberman have L}ldIIlI)l()lled the Climate

Slewardshn) Act that would establish a Ildll()lld] qreenh()use

and

bab Lal}
transportation, industrial and u)mmercul economic
order to reduce releases of greenhouse gases to year 2000

¢ sectors in
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Superior performance in waste incinerators.

P84 for filter fabrics

P84 polyvimide fibres allow maxi-
mum  [lexibility whether burning
honselold waste or lguid industrial
waste. Filter bags out ol PS4 will
givee you long service life and low
maintenance cost for many years.

Filtration elficiency

The unique muliifobal prolile ol
P84 fibres provides a larger specilic
surlace arca and smaller voids,
ensuring  that even alita line
particles will be collecied,

Hend Tk, Tspex Filvees Cunbd L. A-4860 L
LN " 5 5

The exiremely high surface area
prevenis particles from peneirating
the feh. resulting in low pressure
drop during the entive bag lile.

High temperature resistance

PB4 polyimide fibres can withstand
peak temperatures up o 260 °C
without loosing their physical
inregrity. they don’t burn or mel
and are capable of withstanding o
broad range ol pH. Installations
arvund the globe are proal ol s
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New generation
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Congress to take action on this issue. As further proof that the

1
political landscapc 1s chdngmg corporate leaders are calling
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CEO of Duke Energy Corporation — one of America’s largest

clectricity providers — has acknowledged that mandatory

carbon dioxide controls are inevitable and that Duke Energy

supports mandatory carbon controls in order to reduce the
regulatory uncertainty.

Individual states are beginning to take action, which has

attracted national attention. California (;ovcrnor Arnold

California’s recent approval of its cap-and-trade programme is one of many
are incentives by US states on climate change. PHOTO: JOHN DECKER, OFFICE OF GOVERNOR
SCHWARZENEGGER
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consider waste-to

Waste-to-energy may benchl from the focus on climate gases using a life-cycle analvsls shou]d lead policymakers to

limportant ways. First, conclude that WTE is part of the solution.

llke]v to have higher n ecvdn ates lhan lhe national average.

}ur fmm cmm)el.mg w1lh recvclmar WTE is I)dl‘l of an

rccychng,r as a core component.
The average recycling rate for WI'E communities across

L 9Q07. "Tha
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4070, 11iC
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excellent recycling record of communities can be attributed to
at Wl E

several factors, including on-site recycling efforts

yart ()i a u)mprehenslve solid waste management plan, and

In addi{.ion, many WTE plants employ mectal recovery
programmes on-site to remove ferrous metals from the ash.
More and more WTE facilities are also beginning to
impleinent non-ferrous metal recovery systeins for recycling

These recycling activities have proven to be a lucrative
opportunity for WI'E. Through processes to recover metals

The Hempstead Resource Recovery Facility in Westbury, New York. Environmental
excellence will help create community acceptance of WTE facilities.
PHOTO: COVANTA ENERGY CORPORATION  Income from metals recovery. In 2004, more than 635,000

many fdu]mes are sulmlemenlnmr their bottom line with
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WTE facilities, the competitiveness of WI'E in the United

States will continue to improve.

New opportunities
The reuse of WT'E ash is a largely untapped resource that could
have material impacts on the industry. The disposal of

Tha aconamic aduantace anioved hy landGe daving tha
11C CCONOIIIC atGvaiiiagl CiijoyCl oy iaiituains Guiiiig ui
nact docada 1o dinminsiching dive 16 tha casmhinatian ~fF 0
llabl GCCatudl is GilliiisHig Guc 1o uiC COMViTAaLoil 01 10hGady 5

fr()m I)()I)ll]dll()ll centres. American communities gdm
congdoring WTR A I artant cosnasasant f thaie agto
culniuct llls v 11, ad aii lllll)l’l Laii Ll}llllll’ll\,lll. u uicil’ wasic

management strategies. The economic attractiveness of waste-
to-energy is bolstered by America’s desire to reduce dependence
on foreign oil, increased demand for renewable energy, the

ash is one of the largest operation and maintenance costs demand for environmental excellence, and the increasing
incurred at a plant. While
— _o e all_ _ &__ __ ____

1] DEIIEIII rrom e Tocus

wasie-to-energy w
on climate change and greenhouse gases

some applications have been
researched and implemented,
the largest beneficial reuse of
ash is as alternative daily
warming. The worldwide utilization

cover at landfills. l}us cduce the costs of pure landfilling, but  public awareness of global

andd accnntaen AF wastoto_oneroy comblemente ha tvacl
alu L\,Llllall\, Ul VVaD‘l,\,"lll'\,llUls}' Lllllllllblll\;lli.) i.llL; i.l acCn
aenvdd of tha tncdiciry i tha Tlhattad Ciatag and vainfovene tha
1CLulu Ul uiv lll\lllbl.l)/ 111 uIC viitcu orated ailtu 1eiiuiced uie
lessons learned domestically.
Thao T oo Oannty Flarvida wilant avnancinn cnvvontly
11ic LT \A\llllll,)’, riuviliua lllalll, LAllallDl\lll curieiien
mndorwvay sndicatac that WTE v tha Tlhaitad Qiatag 1¢ growing
uinuc VVQ}' miugeated uiat vy 1 il ulc uidiireu o ogratedy sll VVllls,
and all siens indicate that this srowth will continue
and all signs indicate that this growth will continue

Ted Michaels is President of Integrated Waste Services Association
Washington, DC, US.
e-mail: tmichaels@wte.org
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which the industry
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through
M This article is on-line. Please visit www.waste-management-world.com

Gas
Monitoring
Solutions

for oo
Waste Continuous Emissions Monitoring

Process Control Data Management
Incineratorc
InHiIiIrniGi ALvI I « .
: Our main tasks are to burn waste
- and produce energy, not to maintain
According to the EC Directive 2000/76/EC monitoring equipment ”
We know how you feel. Why would someone
expect you to do somebody else’s job? That is
whyr wo faciie an nradiicing maonitaring sain.
VVllr YYL 1UuLvuo vl Yluuu\,ljjs lllUllll—Ulllls \r\.lull)
ment that hac a lono life and reaguires low main-
Hbre 11IV1IL uiial 11ao a lUlls 111V aliu 1\;\.1\}11\,\) AVUYY 11ialiil
CO2,NH3, NO,NO2, Air-Conditioned | | optic tonanca With hitndrade nf roforencoc wnrlduride
Hzo’soleCII Hg' ‘abi"et Cab|es viialive VY IUIL IIULIVMIVUD ULl LVIVIVLIVLY VWWULILLYY IV,
Power o we know we can offer the best
AR 650
IRDOAS
AR 600 /620
UVDOAS
I %BI% Opsis AB Box 244 SE- 244 02 Furulund, Sweden Tel: +46 (0)46 72 25 00
Data transfer Fax: +46 (0)4672 2501 E-mail: info@apsis.se URL: http://www.opsis.se
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ESWET members are involved in the

development and installation of

this sector provides jobs within the

EU for several thousand peonple.

ESWET members hold a world-
leading position in an innovative
technology. From Europe, this
technology is exported to all regions

of the world where progressive

environmental politics are in demand.

ESWET actively supports the
development and dissemination of
Waste-to-Energv technology. The
association also promotes growing
public awareness of the many

qualities of this technology.

ESWET seeks to facilitate and
intensify the flow of informatio

between people involved in Waste-to-
Energy technology and EU
administration. The service comprises
competent answers to questions with
reference to Waste-to-Energy

technology.

ESWET’s special attention is focussed

on questions regarding safety,

social acceptance of Waste-to-Energy
power stations. Thus, to contribute to
anv effort of elaborating directives

regulations, and binding standards

ESWET actively pursues the

establishment of Euronea

technology standards ultimately to be
linked to those internationally

accepted.

ESWET helps to trigger off synergies
t

bv cooperating with other

in Waste-to-Energy or any related
field.

ESWET members receive assistance
when applying for participation in EU
research and development (R&D)
programmes. Membership entitles
companies to profit from ESWET’s
consulting activities, including active

support in fund raising.

80, Avenue de I’'Opale
B-1030 Brussels

t +32-2-743 29 86

f +32-2-743 29 90
E-Mail: info@eswet.org

www.eswet.org

ESET

EUROPEAN SUPPLIERS OF WASTE TO ENERGY TECHNOLOGY =, , . .
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