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Story of making ..... DAS — IB GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814

Money from LFG (Methane) / waste
BUT ....

Stachowitz, September 05 2



Green house effect

FACTS and Background ...
to whom it's concern ..

DAS - IB GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814
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Strahlung

Natural greenhouse effect (Troposphere solar energy) approx. 1,35 kW / m2

In the absence of this effect we have approx. 15°C instead of approx. - 18°C

And most life on earth is capable of existence
Stachowitz, Sept. 03 3



Total Greenhouse effect DAS - IB GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814

FACTS and Backgro
to whom it's concern ..

LN

Gesamter Treibhauseffekt

m Wasserdampf ~ Water vapour

14% 1%

Remaining
O Restl Treibhausgase greenhouse

gases

B Anthropogener  Anthropogenic
(unerwiinschter)  (undesired)
- 85% Treibhauseffekt  greenhouse effect

Water vapour: 60 — 95 %, Remaining greenhouse gases: 5 - 40 %
Anthropogenic (undesired) greenhouse effect: 0.5-1.5 %

Stachowitz, Sept. 03 4



DAS — IB GmbH, LFG & Biogas - Technology
Anthropogenic (undesired) www.das-ib.de , phone & fax #49 /431 /683814
greenhouse effect

Anthropogener Treibhauseffekt

@ Tropospharisches Ozon  1TOPOspheric ozone

@ Distickstoffoxid N20O: Nitrous oxide
: 18% 6% 6%
E. B Stratospharisches H20 Stratospheric H20
:_ 15% O FCKW CEC
| - O Kohlendioxid (CO2)

O Methan (CH4)

Methane: 10 — 25 %

Stachowitz, Sept. 03 5




DAS — IB GmbH, LFG & Biogas - Technology

Anthropogenic (undesired) www.das-ib.de , phone & fax #49 /431 /683814
greenhouse effect of

methane emissions

JEEs.. 5. T =

Zusammensetzung der anthropogenen Methanemissionen (D :
380 Mt/a)

O Reisanbau ultivation of rice

Ruminants

landfills

m Verbrennung von Biomasse Combustion of biomass

m Kohlebergbau und Nutzung  Coalmining industry
and utilisation
m Erdgas, Erdol Gewinnung und  Natural gas, oil

) .
13% Nutzung generation and
24% m Gewasser  \Waters utilisation

O Verkehr traffic

Stachowitz, Sept. 03 6




“Wind of change”? DAS - IB GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814

Flood in Switzerland, Austria,
Germany: August 2005

Stachowitz, Sept. 05




“Wind of change”? DAS - IB GmbH, LFG & Biogas - Technology

www.das-ib.de , phone & fax #49 /431 /683814
Dryness & Fire in Portugal: August 2005

Stachowitz, Sept. 05 8



“Wind of change”? DAS - IB GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814

Louisiana / USA: August/ September
2005 — Tropical Storm Katrina and Rita

Stachowitz, Sept. 05 9




DAS — IB GmbH, LFG & Biogas - Technology
LFG - Systems www.das-ib.de , phone & fax #49 /431 /683814

The big EASY

If the gas extractions system runs

bei
DAS-IB

sl 8 o
% 388
\.\-‘ﬁsserungs;ein|'ichtung

vV

ung nach GUV 17.4
nach VBG 52 und GUV 17.6/7.4

PRTTRI S

See: Author Wolfgang H. Stachowitz
15 Years of experiencein thefield of LFG dlsposal

Sardinia 2001, 8th International ... Stachowitz, X 05




DAS — IB GmbH, LFG & Biogas - Technology
Global Warming www.das-ib.de , phone & fax #49/431 /683814
Potential (GWP)

20a 100a 500a
GWP GWP GWP

lifetime

62 23 7
275 296 156

.l
-9
il i .
Extract of: Intergovernrrﬂﬂal ‘Pandl on Clima
"

But: COP decision of the world bank to approve the GWP of 21 for methane
based on |PCC 1996 — After 2012 GWP will be 23!
In 1997, after a long period of negotiation, the foundations for worldwide climate protection

were laid with the passing of the Kyoto protocol. The target of this agreement is the global
reduction of greenhouse gas emissions.

ge, Thi’j Assessment Report, 2001 UK and others

Stachowitz, June 05 11



DAS — IB GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814

CO2 trading certificates for landfill gas?
Europe and world wide

Inisters of the EU (agreement dated Oct 2003, directive
alled “CO2 trading certificates” as “authorizations to
missions”.

S

|, the greenhouse gases. CO2 (1. Phase),

(2008),

F6 and fluorocarb ns"ésls W

Iﬁ.-’ - |
the pe of this dirﬁ:tiye.

ﬂ; perfluorinated hydrocarbons fall within

o
The Kyoto protocol only gover nstheemission trade between states.

o

Stachowitz, IX 05 12



CO2e — Trading DAS - IB GmbH, LFG & Biogas - Technology
EU - Time schedule www.das-ib.de , phone & fax #49 /431 /683814

| B d |

E
=

- 30. Sept.: o 28 F 30. April:
x1 1
ppl.ieéﬂjn 8, .Hlst se/issuing 1. Clearing / account
| allocation of cer tes for -
tothe plants ! 2005 4 (= First check)
(NAP) s
Prices high?

Stachowitz, IX 05 13



DAS — IB GmbH, LFG & Biogas - Technology

CO2 trading certificates for www.das-ib.de , phone & fax #49 /431 /683814
landfill gas?

CO2e—-reduction ??

g ar_k_eft price ice per t CO2e— reduction ??

51”

pr—] e

-

Stachowitz, VIl 04 14



Potential buyers — potential sellers

source: BMfUNR, Mr. F. Schafhausen

DAS — IB GmbH, LFG & Biogas - Technology

www.das-ib.de , phone & fax #49 /431 /683814

ission 1990

CO2-Emission 2003

Target 2008 - 2012

o

147,7 135,8

DO, Mo 74,0 55,0
1.248,3 1.017,5 986,2

85,5 70,4
557,23 568,0
- 137,6 139,6

' | 67,6 61,0
569,8 o

Luxemburg L 12,7 11,3 9,1
Austria A 78,5 91,6 68,3
Portugal P 59,4 81,2 75,4
Sweden  SWE 72,3 70,6 75,2
Espania ESP 286,1 402,3 329,0
United Kingdom UK 751,4 651,1 657,5
Netherlands  NL 213,1 214,8 200,3

difference in Mio. t
CO,-Aquivalenten

, 15
Stachowitz, IX 05




Operation ranges of gas plants DAS - IB GmbH, LFG & Biogas - Technology

Calorific values L andfill gas utilization: www.das-ib.de , phone & fax #49 /431 / 683814
EU 15 (old)

Calorific value 0 0,22 0,40,5 1 15 2 2,5 3,5 45  KWhim®
Methane content 2,2 4 5 10 15 20 25 35 45  Vol: % CH,

Poor gas middle gas
JI - projects
www.das-ib de

¥ i Econom. gasengines
e - Muffle / steam engine )
i¢ Gas plants | | i i ~
e Flare
. S | %
Different |H | ; Technical limit of flare operation
RLatus Higher Explosion Limit (100 % HEL) i
igher Explosion Limi
quo: il ? .
Europe, Stationary fluidized bed combustion
ﬁfr.lca, Lower Explosion Limit (100 % LEL) according to IEC 60079-20
Sia, >
South Stationary fluidized bed combustion with preheating
America Technical Biofilter for methane oxidation / flameless oxidation systems < 2, 2 Vol %
N 16




DAS — IB GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814

Real technical solutions for
poor gas quality

Katalytische Oxidation
Catalyggmdatmn Einsatzgeblet:
i | CH Gehalt:  5-35Vol-% Abluft
Volumenstrom: 150-1000 m*/h Exhaust air
Ho %% o
HO
Luft
Air
Stiitzgas fiir Startbrenner [[Katalysator,

Additional fuel for starting

BRI

H Catalytic-
[ converter

We have two low

o methane projects as
pot. JI — projects
DEPOPTHERM® (UMAT GmbH) und VocsiBox® (“PIN — Stadium”) In
(HAASE AG), non catalytic systems pro 2 Germany A
or technical biofilter ??? Stachowitz, 1X 04

17



N DAS — IB GmbH, LFG & Biogas - Technology
Allowances / Certificates www.das-ib.de , phone & fax #49 /431 /683814

Plant ,A* in , D

as to reduce CO2 —

,A“ make the financing or
realised projects to reduce

Emissions CO2 — emissions
B | \
= Forign
/ countries\A
.rL- o
ission trade 'Reglm‘e i Joint Implementation Clean
3 |'H \CO, Em. Development
1 F # Mechanism
SRijilicate = Natlc_)nal _AIIowances . Certificate = Emission credit out of Emissions
D INAP (histories reductions (J1 - > ERU / CDM - > CER)
emissions)

1 ERU =1 CER =1 Allowance

Stachowitz, IX 05 18



Costs of the indispensable study DAS - IB GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814

a) First assessment
irst assessment (assessment of the CO2 savings documented
, a cost of approx. 1,000 Euro is estimated (exclusive of taxes
enses). The customer (e.g. the operator of a landfill) will be refunded
when commissioning the complete study (a to c¢). On this basis, the
erlm st decide whether or not the project shall be continued.

- b) Preject Idea Note (PIN)

In case the prOJecisho Iﬂ be continued, the next step would be the
plementation of the s -c,‘allq;! roject ldea Note (PIN). The PIN is supposed to
cument the project technically, economically and legally. All influences that

the system may have globally must also be taken into consideration and, vice
versa, the global influences on the system. This finally indicates whether or not
there are any objections to the project and to what extent CO2 quantities will be
credited to the customer. This document also enables the customer to make
provisional contracts with potential buyers. The costs are very high: they
amount to approx. 10,000 Euro plus VAT, travel expenses (Europe) res. to
15,000 Euro plus VAT and travel expenses (Asia).

Stachowitz, Sept. 03 19



Costs of the indispensable study DAS - IB GmbH, LFG & Biogas - Technology
to be continued www.das-ib.de , phone & fax #49 /431 / 683814

oject Design Document (PDD)

“THes rice.s-_mLy only be spegified
carrie@iout. In addition; costs for ce
Estimated range: 15, to 60,000 Euro.

re detail after a rough copy has been initially
tion and fees must be taken into consideration.
4

Stachowitz, Sept. 03 20



Income, rough estimation DAS - IB GmbH, LFG & Biogas - Technology
CDM - projects www.das-ib.de , phone & fax #49 /431 /683814

noted at present. This price may rise up to 10 — 12 Euro

g/h landfill gas * 0.7 kg / m3/h * 8,760 h pa * 23 GWP
O, — adequate * 0.5 (50 vol % CH,) - > approx.

T i
Subsequent to the establishm ni of rst assessment, every operator / customer knows
ther ctive range of saved CO, e ons. He will thus be able to recognize at a relatively

early stage whether or not the project will be profitable.

i

But take care... of your invest — especially for the gas extraction system on side!!

Y ou may chose a contract life of 10 yearsaswell asof 3x 7 years

Stachowitz, IX 05 21



Risks— DAS - IB GmbH, LFG & Biogas - Technology
and sometimesreality www.das-ib.de , phone & fax #49 /431 /683814

in LFG - projects

By PO| nt Car bOn CJIM August 23rd 2005 page 2
-

Ing report for alandfill project givesa

al.

n the first year of operation, the project reduced
e 564, OOO tonnes of CO, e emissions indicated

eugh thisis not expM to bethe case for most landfill
projects, ..... BUT
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Risks DAS
and sometimes reality
in LFG - projects

— 1B GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814

~ 4| by 50 Vol % CH4
R Landfill site Payatas, manila, Philipines
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~ | 1oMw {1B GmiH, ldad-ib.dle, ihfo@dassbtdeT |
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Stachowitz, X 05




-]
Gasprognosis... and test cell with DAS — IB GmbH, LFG & Biogas - Technology

mobile system www.das-ib.de , phone & fax #49 /431 /[ 683814
Kostenlose Prognose zum Testen — Free Test Prognosis

Deponieangaben zur Erstellung einer Gasprognose:

sdioati ; it L forprodiot . .
Standort der Deponie (Name, Adresse, Land etc.):
Location of the landfill site (name, address, country ....):

Einbaubeginn (Verflllung):
Sart of landfill operation:

Einbauende:
End of landfill operation:

Einbaumenge pro Jahr:
Landfill waste p. a. (tonnes/a) [m?a]:

Zusammensetzung des eingelagerten Mulls (Millsorten in % oder t):
Composition of landfilled waste (type of residuesin % or t):

Hausmull:
MSW (municipal solid waste):

Sperrmdll:
Bulky refuse:

Bauschutt:
Rubble, demolition waste:

Organischer Mull:
Organic waste:

Hausmulléhnlicher Gewerbeabfall:
Ordinary industrial residues (similar to MSW):

Produktspezifischer Gewerbeabfall:
Industrial residues from production processes:

Klarschlamm & StralRenkehricht:
Sewage sludge & road sweepings:

Sonstiges Abfalle:

Other waste:
Basisabdichtung: ! Ja ! Nein:
mobile gas booster with flare, right: Data Landfil bottom g™,  ‘Yes ‘o
necessary for our gas prognosis model — see: Oberflachenabdichtung: ~ /Ja /Nein:
. . Surface sealing/Landfill cap: ? Yes  / No:
www.das-ib.de/gasprognosis.htm - > gas
: Dunnschichteinbau (ab : 24
prognOSIS Tﬁrnnlsacyéfco?;npail:igi (\giﬁr::g)....):




2.3 Equivalents of the trade DAS — IB GmbH, LFG & Biogas - Technology
with CO2 certificates www.das-ib.de , phone & fax #49 /431 /683814

—— =

K

. -LSource

.I By author (Jan.05 - CDM- projectswith Biogas/ LFG > 100.000t pa) CER

1 for | Council of the European Union — Political agreements dated
December 11th 2002, 14935/02 "Greenhouse gas emission allowance
trading”, article 16

| Fine ;‘rom 2008 on for —!:ou f the European Union — Political agreements dated

companies 1: each Dec r 11th 2002, 14935/02 "Greenhouse gas emission allowance
ton of “unapproved” trading", article 16
CO2
-
20-25€ EUA market prices Fur EU — Allowances (CO2 1. period) EUA / updated: August / September 2005
5-6€ JI - market prices By the author (Jan.05 - JI - Projekteim ,,Forward — contract* > 10.000t pa) ERU

Stachowitz, IX 05 25



_ DAS — IB GmbH, LFG & Biogas - Technology
Actual prices / Costs low methane www.das-ib.de , phone & fax #49 /431 /683814
JI -projects:

non catalytic systems, Poor gas system — German

ol. % CH4, energy demand approx. 15 kW el,

X. 10 - 15 € / t CO2 equivalent

-IFO ts ar|S|r|1_f

Stachowitz, IV 05 26



DAS — IB GmbH, LFG & Biogas - Technology

Actual prices / Costs Biogas projects www.das-ib.de , phone & fax #49 /431 /683814
methane CDM - projects:

F

E

0

el =1 YW

. | A
> 250m3/h biogas (approx. 1 MW th) over a period of 10 years

i
Costs arising in this example: AP PIrOX. 3,7—-5,5 €/1CO2 equivalent

Stachowitz, IX 05 27



DAS-IB GmbH - LFG- & Biogas - Technology

=

..-”r ..F‘"'-," -i::"" P : -l'
qull AT A N
o -"""‘I b [ Y -

oS e
-4 ‘Jf_i R : 4 ] - b

Willkommen

Tele-Control-System

HTV / _Fackel*

Ciasverwertung:
Muffiel

mit Abhitzekessel,
BHEW

Casfordereinrichiung

Entwiisserungseinrichtung

Deponieentgasung nach GUWY 17.4
Biogasnutzung nach VBG 52 und GUV 17.6/7.4

Thank you for your attention & Think big !

Remember: Learn CO2e — Trading ...and get into the pole position.
Or be: Best of the Rest.

DAS- 1B GmbH

LFG Technology, www.das-b.de SELECAO - Brazils: LFG — projects
Biogas-, Sludge gas and Landfill gas technology: .
» Consulting, planning & design, project management Salvador da Bahla (R, UnfCCC) and Nova
» Familiarisation and training of system operators Gerar (R unfccc) Bandeirants
« Independent Expert & Specialist L ’ ) !
« Expert in ATEX — Zoning according to 99/92/EG and Caiearas, Paulinia, Lara, Tremembe, Sao
94/9/EG Joao. etc



(Erweiteter JI /| CDM- Projektzyklus) DAS — IB GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814

Anspruchs-  Akkreditierte JI/ CDM
Uberwachungs-

}_stqlg gruppe Prifstelle kommittee

Executive Board
approx. 2years

Pro' |deenot

CDM\
PI‘Oje |gn- b

*' mmentare — Validierung

dokument PDD 1 I ~___ Priifung &

Entscheidung

Betrieb &
ATl ~ Periodische
/ Verifizierung
Ausgabe von ERUs
/
ERUS Emission bzw. CERs Stachowitz, May 05 29

Reduction Unit



2.5 Possible proceeds and costs involvedDAS — IB GmbH, LFG & Biogas - Technology
due to the trade in CO2 certificates www.das-ib.de , phone & fax #49 /431 / 683814

concerning the application of the
technologies

a])hs deal with landfill gas (with CH4 as the main gas), we
rtificates. However, in the narrower sense these are
valents" with an equivalent global warming potential.
2.5.1 Requirements
cument* /', Base line*

O2 reductions and technology are determined, as well as

he reference situation.
o

for the determination of the emission reduction is

validation, the method appli
exa ned and fixed one smg‘e ilm
C) onltorlng report

This report documents and proves
An observation period is fixed.
d) Certification -
Subsequent to the examination of the monitoring report according to validation, a CO2
reduction quantity is certified for the observation period (usually a calendar year).

relevant data concerning the emission reduction.

Phases b) and d) must be accompanied and confirmed by independent departments, phases a) and c) may be
supplied by the project-executing organization itself.

Stachowitz, Sept. 03



DAS — IB GmbH, LFG & Biogas - Technology

Matters of facts by the www.das-ib.de , phone & fax #49 /431 /683814
Anthropogenic (undesired)

greenhouse effect

the ground-level atmosphere by 0.3 to 0.6 °C since the
r(ﬂng to: Assessment Report IPCC dated 1994.

e Research Information Office (GCRIO)" ascertains
iFi e of 1 °C since 1860

thb,_.'D'S"GIobal Change Research Information office — GCRIO", it is
Je ture rise, that the ocean level has risen by 10 to 25 cm
e sion of the water, meaning in addition to the latter).

i, Wrhe "Un|ted Nations Framework Convention on Climate Change" expects a
emperature rise of 1t 35 e year 2100.

Examples:-- [ § F.

* |In the Sahara, a rise in temperature of 0.1 to 0.2 K at constant rainfall will result
in an expansion of the desert'by approx. 100 km.

*In England, a temperature rise of 0.5 K will prolong the vegetation period by

approx. 14 days.

Death of 15— 37 % of animals and plants until 2050 (Nature and taz 8.1.04)

Stachowitz, VII 04 31



Deadline of a study ... DAS - IB GmbH, LFG & Biogas - Technology
www.das-ib.de , phone & fax #49 /431 /683814

'l-ll
y estimate the CO2 savings that may be taken into account
H'a:lns (current situation < -- > future situation) must be

ren uation?
the landfill gas/waste at present? We need the input quantity, landfill

L+ ition of the gas, landfill size (waste quantities and type -> gas

" prognosis) rcrii ies (process heat and electricity; how is the latter produced at
present?) and the current CO2 emissions.

i | ¥

2) hat is the S|tuat|on like sdbs t to treatment (e.g. co-generation sets, gas
engines, low meth.ﬂe oxidation s ms)? &

Besides the input quantity (landfill gas) that should be identical, information is
required for the new process.

Stachowitz, Sept. 03 30



Deadline of a study ... DAS - IB GmbH, LFG & Biogas - Technology

www.das-ib.de , phone & fax #49 /431 /683814

to be continued

ghly estlmate the CO2 savings that may be taken into account
rocess chains (current situation < -- > future situation) must be

nverted into electricity, what does the electricity replace? Electricity
network or an individual plant. In the first case, the energy from the
rid’ consists of a mixture of water power, electricity generated in
uclear pow ti coal-based electricity generation. Therefore the amount of
dO produced per kWh'for each of-t-h.e different technologies is required. In the case of
w==san individual plant, the des r|pt|0 fthe system is required (e.g. combined oil heat

and power station). Where | supposed to go, is it used? (-> further CO2
certificates) _._. |

-

4) How is the plant financed?

Are there any subsidies granted? Does any particular compensation exist for the
electricity (similar, for example, to the renewable energy act (EEG) in Germany or
the NFFO in the UK)? Is it a private investor; is it an “inland” investor? Is the

measure undertaken cost-effective? Do acts or guidelines stipulate this measure
at present or will they do so in the future?

Stachowitz, Sept. 03 133



