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« Why is REDUCING METHANE emissions REALLY IMPORTANT?

* How can reducing CMM emissions be a “QUICK FIX” opportunity
to help changing the trend of global warming?

Climate Effect CMM, Astana 13 June 2017, Richard Mattus, UNECE
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O oble of atmosphere - composition

GreenHouseGas
effect:

Average global
temperature
+15°C, not -15°C

CO, =1/3 of 0.1%

+40% since 1880
(From 280 to over 400 ppm)

Methane

Doubled since 1880 Climate Effect CMM, Astana 13 June 2017, Richard Mattus, UNECE



CO, content in atmosphere
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CO, content in atmosphere
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280 ppm——— F A As L

200 ppm——

Source: Dafta adopifled frorm Natiofid
= fr i LD TLONE  F oS > Accessad | afr
Sroatrtelclirmate changescauses ooz firrres

\ Y }\_YJ
10,000 Y18
90,000 yTS

I OQeoceanic & Arrmospheric Adrministrdgiior

<http s o roumnmer . seed. . slbocorrn,ery S sicicir

LY_J
/

FOR REFERENCE:

History of mankind.

Start of agriculture
10,000 yrs ago

Climate Effect CMM, Astana 13 June 2017, Richard Mattus, UNECE



Carhon IDioxsxicde Concoemntraltion

200 ppm——

Latest 150 yrs.
Clear link to
industrialization.
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Expected next
50 yrs.

400

Source: Dafta adopifled frorm Natiofid
= fr i LD TLONE  F oS > Accessad | afr
Sroatrtelclirmate changescauses ooz firrres

\ Y }\_YJ
10,000 Y18
90,000 yTS

I OQeoceanic & Arrmospheric Adrmriirnistrd

r o T
<http s o roumnmer . seed. . slbocorrn,ery S sicicir

LY_J
/

FOR REFERENCE:

History of mankind.

Start of agriculture
10,000 yrs ago

Climate Effect CMM, Astana 13 June 2017, Richard Mattus, UNECE

m



€O, relation to human activities
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CO; relation to human activiti
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€0; relation to human activities
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€O, in atmosphere can retain a bit of the sun’s heat. =~ =
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Global Methane Emissions - by source

/ (ANTHROPOGENIC)-

Global greenhouse gas emissions
CO, CH,
&% Bt
B Carbon dioxide GIOba.I 1 28*
1C02) Warmlng
B Methane [(CH4A ) Power
Witrous cxide
{N20O)
by Life time in 20000-| 12
atmosphere 50 000
(years)

Source: GHG emissions 2012, IEA, International Energy Agency

*Based on 100 yrs comparison acc to
latest assessment by IPCC (2014).
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obal Warming otential

Methane is a

A very powerful
GHG.
Especiall
short term!
N 100 years 100 years
Coz .,‘..“CH 4
=
20 years 20 years

Acc to IPCC’s 2014 AR5 (5t Assessment Report). (Acc to AR4 in 2007):
* Compared on 100 yr basis; Methane 28 times (25) more powerful
e Compared on 20 yr basis; Methane 84 times (72) more powerful

Climate Effect CMM, Astana 13 June 2017, Richard Mattus, UNECE



' mission reduction

— CH, vs CO,

Reducing
KMajor emission reduction major
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Coal mine : T Time positive
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mission reduction

— CH, vs CO,
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VAM, Ventilation

~70 % of all emissions of Coal Mine Methane

(Rest is drainage gas and from abandoned mines)

I Coal Excavation

Climate Effect CMM, Astana 13 June 2017, Richard Mattus, UNECE
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VAM GreenHous
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50 — 100 kgs/yr _

) J— Coal mine VAM
B - 50 000 t CH,/yr

Climate Effect CMM, Astana 13 June 2017, Richard Mattus, UNECE (1 000 000 m3/h, 0.8%)




VAM GreenHous —

Coal mine VAM
50 000 t CH,/yr

Climate Effect CMM, Astana 13 June 2017, Richard Mattus, UNECE (1 000 000 m3/h, 0.8%)




VAM GreenHo

1 million t CO,,

VAM is a
major single
source of
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McKinsey study of GHG abatement costs

2009 estimated costs per ton CO2e (over 25 years) to achieve increasing reductions (GtCO2e) and resulting levels of atmospheric CO2.

Biodiesel
Carbon capture and storage (CCS); new coal Waste | Industrial CCS
Coal-to-gas shift
Medium-cost forestation CCS: coal retrofit
Cofiring biomass Industrial Higher-cost
100 Wind: low penetration motor systems abatement
Industrial feedstock substitution )
i Avoided
CCS, enhanced oil recovery, new coal deforostation
50 Low-cost forestation | e g
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B | Water heating Marginal cost,® § per tC0ze?
= Air-conditioning
100 i
| Lighting systems
Fuel efficiency in commercial vehicles
—150
5 10 15 20 25 30 35
o . Abatement beyond ‘business as usual,” GtCO2! per year in 230
Building insulation
Example;

*To achieve atmospheric CO2 level of 450 ppm, a total of 26 GtCO2e needs to be abated,
including all of the actions noted in the graph —i.e. up to and including Industrial CCS.

* The items with negative costs are profitable in their own merits (energy efficiency over 25 years).



McKinsey study of GHG abatement costs

2009 estimated costs per ton CO2e (over 25 years) to achieve increasing reductions (GtCO2e) and resulting levels of atmospheric CO2.

Carbon capture and storage (CCS); new coal Waste
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* Low cost forestation is

* Low penetration Wind Power is

* CCS (Carbon Capture & Storage) applied as retrofit on
existing coal fired power plants is

Abatement beyond ‘business as usual,” GtCO;2! per year in 2030

EUR ~35/t CO2e

EUR 10-15/t CO2e
EUR ~20 /t CO2e



McKinsey study of GHG abatement costs

2009 estimated costs per ton CO2e (over 25 years) to achieve increasing reductions (GtCO2e) and resulting levels of atmospheric CO2.
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In this comparison, VAM processing would come out with an abatement cost around EUR 3-4 /t CO,,.

CONCLUSION:
* VAM processing highly cost efficient way to reduce large volumes of GHG emissions.

 CMM easier to utilize at value (electricity), therefore profitable.




~_VALUE ON EMISSION REDUCTIONS

VAM project economics indications
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CONCLUSIONS for reasonable/good pay back:
e VAM concentrations should be min % percent

e Carbon Credits (Carbon Tax..) should be minimum EUR 10/t CO,,

Climate Effect CMM, Astana 13 June 2017, Richard Mattus, UNECE
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CONCLUSIONS
Climate Aspects on CMM

Methane is a very powerful GHG (GreenHouse Gas) - especially short term
Short atmospheric life time means: Major of methane means that
major emission reductions have a quick positive effect

CMM, Coal Mine Methane, represents major single emission sources of GHG
Climate opportunity: Quick fix to short term change trend of global warming!

Reducing emissions of mine gas CMM
- avery cost efficient way to QUICKLY
reduce climate impact!

Richard.Mattus@gmail.com
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