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1. Introduction

Blue Source has commissioned Det Norske VeritasMDWNertification AS to perform an
assessment of the revisionttee CDM-EB approved consolidated methodology ACM®00
Version 5 “Consolidated methodology for coal bedthaee, coal mine methane and
ventilation air methane capture and use for powérc{rical or motive) and heat and/or
destruction through flaring or flameless oxidatioatcording to the requirements of
Voluntary Carbon Standard (2007.1). DNV operatethecapacity as the second reviewer
by a validator for the assessment.

This evaluation is prepared based on the followioguments:

1) The methodology revision of ACMO0008 proposed Ryby Canyon Engineering
(version dated February 23, 2009);

2) The evaluation report prepared by First Envirenti(first review) dated March 2009;

3) Woluntary Carbon Standard 2007 (VCS 2007.1);

4) CDM - Executive Board: ACM0008 - “Consolidateétimodology for coal bed methane,
coal mine methane and ventilation air methane captnd use for power (electrical or
motive) and heat and/or destruction through flainflameless oxidation”, Version 05.

5) CDM — Executive Board: Procedures for the Rewvisif an Approved Baseline or
Monitoring Methodology by the Executive Board (Mers09)

2. The Conclusion

1) The main revision:

The main revision is to expand the application soopthe CDM-EB approved
consolidated methodology ACM0008 “Consolidated radthiogy for coal bed methane,
coal mine methane and ventilation air methane captnd use for power (electrical or
motive) and heat and/or destruction through flain§ameless oxidation” to include the
pre-drainage of methane that would have been alrfitben an open cast mining operation.

2) Integrity with the proposed revision:
All the relevant sections related to the proposegps revision have been revised adequately.
These include the following sections:
*  SOURCE, DEFINITIONS AND APPLICABILITY
Definitions and Applicability
« BASELINE METHODOLOGY PROCEDURE
Identification of the baseline scenario, Baselinerissions Methane
destruction in the baseline, Eligible CBM)

3) The Conclusion

DNV was able to confirm the methodology revisiomjpgpropriate based on the resolution
of the CLs (attached). The CLs were resolved acd@able to DNV. This is the final
evaluation report.



DET NORSKE VERITAS

&

DNV

CL 1:

Following is the revision made by the client (wondsed).

“Step 2: Estimation of the Zone of Influence of aBM Well and eligible methane

This methodology estimates the overlap betweeriadrical gas drainage zone around a
production well with the zone of disturbance aro(hica longwall panel, from which gas
is emitted into the mine @) an open cast mine face from which gas is ethitighe
atmosphere.

The mining operation has entered the zone of infltaeof a CBM well when that well
begins to produce atmospheric gases (oxygen aaldeated amounts of nitrogen). A
calculated area of overlap may also be used tardate when and to what extent mining
operations intersect the zone of influence of a GB&Il. The area of overlap will be
considered to be 100% when mining operations reghat a CBM well be shut in or
abandoned due to low gas quality, or, in the cas® open cast mine, overburden
stripping operations require the well to be abasedch

In the above revision, DNV assumes that therepessibility the time (T1) to enter the
zone of influence of a CBM well calculated as pEnis methodology estimates the
overlap between a cylindrical gas drainage zonerat@ production well with the zone of
disturbance around (2) an open cast mine face ¥vhich gas is emitted to the
atmosphere.” is different from the time (T2) toexrthe zone of influence of a CBM well
as per “The mining operation has entered the zbidloence of a CBM well when that
well begins to produce atmospheric gases (oxygdrfoaelevated amounts of nitrogen). A
calculated area of overlap may also be used tordete when and to what extent mining
operations intersect the zone of influence of a GB&Il. The area of overlap will be
considered to be 100% when mining operations reghat a CBM well be shut in or
abandoned due to low gas quality, or, in the cds@ @pen cast mine, overburden
stripping operations require the well to be abardcdhAnd, DNV further assumes there is
a possibility that T1 is bigger that T2; that meatxording to the revised approaches, the
baseline emissions related to the CBM well of opéming activity will be calculated
earlier compared with the original approaches aefiim ACMO0008; subsequently, the
client can claim emission reductions of the progariier compared with the original
approaches defined in ACM0008.

The CL is closed

CL2
DNV assumes similar issue exists for the followiagision, as explained iGL 1. The
client is requested to justify the conservativercdgbe revision.

The revision made by the client is in red.

Horizontal plane: The ratio of the Area of Overlap to the total avéthe zones of

influence of the wells considered is calculated aseld to identify the appropriate share of
gas counted as eligible CBM. The equations fordhes
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Note that for CBM wells which will be physicallytersected by miningr have been
suspended or abandoned because of the ingresaad@teric gases or surface mining
activities nESis unity by definition. In other words, all of ti@&BM drained from this type
of well is eligible, unless there is gas comingiireeams beyond the de-stressing zone.
The client has made the revisions in the attacloedrdent. The CL is closed

CL3

For the following revision, DNV assumes there igassibility that the surface CBM drainage
wells for the open mining activity will reach thepth more that 140 m; the client is request to
clarify why this can not happen, that is, why theision in the following is proposed.

The revision made by the client is in red.

Surface CBM drainage wells can in some cases dasrirom seams that are outside the
distressed zone for 140ffor underground mings

The client withdrew the proposed change. The Gildsed.



Original Revision from BlueSource

Suggested Revisions

Notes

CL1

“Step 2: Estimation of the Zone of Influence of
a CBM Well and eligible methane

This methodology estimates the overlap
between a cylindrical gas drainage zone around
a production well with the zone of disturbance
around (1) a longwall panel, from which gas is
emitted into the mine or (2) an open cast mine
face from which gas is emitted to the
atmosphere.

The mining operation has entered the zone of
influence of a CBM well when that well begins
to produce atmospheric gases (oxygen and/or
elevated amounts of nitrogen). A calculated area
of overlap may also be used to determine when
and to what extent mining operations intersect
the zone of influence of a CBM well. The area
of overlap will be considered to be 100% when
mining operations require that a CBM well be
shut in or abandoned due to low gas quality, or,
in the case of an open cast mine, overburden
stripping operations require the well to be
abandoned.”

“Step 2: Estimation of the Zone of Influence of
a CBM Well and eligible methane

This methodology estimates the overlap between
a cylindrical gas drainage zone around a
production well with the zone of disturbance
around (1) a longwall panel, from which gas is
emitted into the mine or (2) an open cast mine
face from which gas is emitted to the
atmosphere.

There are two approaches to calculate the zone
of influence of a CBM .

Approach 1 is the current method in ACMO0008,
Approach 2 is your proposed method below.

The mining operation has entered the zone of
influence of a CBM well when that well begins
to produce atmospheric gases (oxygen and/or
elevated amounts of nitrogen).

Approach 2

A calculated area of overlap may also be used to
determine when and to what extent mining
operations intersect the zone of influence of a
CBM well. The area of overlap will be
considered to be 100% when mining operations
require that a CBM well be shut in or abandoned
due to low gas quality, or, in the case of an open
cast mine, overburden stripping operations

Please define or use common language for

When each approach should be
used---Until the well produces
elevated levels of atmospheric
gases use the current approach in
ACMO0008

How you can ensure that the
atmospheric gases are coming from
the coal bed and not from leakage
around the well?

Standard well operating
procedures ensure that the
elevated amounts of atmospheric
gases are not due to leakage
around the well bores.

Can you define the threshold for
“when that well begins to produce
atmospheric gases”? e.g.
concentration of nitrogen or oxygen
Usually nitrogen levels that are
at least 5 percent above baseline
levels.

Can you define “when and to what
extent mining operations intersect
the zone of influence” more
specifically? This is dependent on
site specific parameters that are
used to determine the overlap
based on current ACMO0008
method.




require the well to be abandoned.”

Define “shut in” or use more
common language, e.g. closed.
closed is OK.

Define “low gas quality” e.g. a
threshold concentration of methane
Remove “low gas quality” from
the sentence

CL2

Horizontal plane: The ratio of the Area of
Overlap to the total area of the zones of
influence of the wells considered is calculated
and used to identify the appropriate share of gas
counted as eligible CBM. The equations for this
are:

Note that for CBM wells which will be
physically intersected by mining or have been
suspended or abandoned because of the ingress
of atmospheric gases or surface mining
activities, nES is unity by definition. In other
words, all of the CBM drained from this type of
well is eligible, unless there is gas coming from
seams beyond the de-stressing zone.

No suggested changes

Please define “ingress of
atmospheric gases or surface
mining activities” more
specifically. Can you provide a
threshold? The ingress of
atmospheric gases from the mine
face ultimately makes it
unsuitable for the specific
project Please be specific about
the mining activities. —
excavation of overburden,
drilling and blasting, mining of
the coal.
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Introduction

This document specifies revisions to the UNFCCC-approved consolidated methodology ACM0008
Version 5 “Consolidated methodology for coal bed methane, coal mine methane and ventilation air
methane capture and use for power (electrical or motive) and heat and/or destruction through flaring or
flameless oxidation”

The purpose of this document is to specify where in ACMO0008 revisions need to be made and provides
recommended revisions that would allow the recognition of the pre-drainage of methane that would have
been emitted from an open cast mining operation. The numbering and headings follow ACMO0008.

I. SOURCE, DEFINITIONS AND APPLICABILITY (page 1)
Definitions (page 1)
Recommended Revision: Add the following definition
Open cast mine face. That area of an open cast (surface excavation mine) coal mine that has been
exposed to the atmosphere through the removal of overburden and coal.

Applicability (page 2)
Recommended Revision:
The methodology does not apply to project activities with any of the following features:
e Capture methane from abandoned/decommissioned coalmines;
e Capture/use of virgin coal bed methane, e.g. methane of high quality extracted from coal seams
independently of any mining activities;
e Use COzor any other fluid/gas to enhance CBM drainage before mining takes place.

Il. BASELINE METHODOLOGY PROCEDURE (page 3)
Identification of the baseline scenario (page 5)

Step 1: Identify technically feasible options for capturing and/or using CBM or CMM or VAM (page 5)

Recommended Revision:
Step la: Options for CBM and CMM or VAM extraction (page 5)
The baseline scenario alternatives should include all possible options that are technically feasible to
handle CBM and CMM or VAM to comply with safety regulations. These options could include:
A. Pre mining CMM extraction including CBM to open cast mine face drainage, CBM to Goaf
drainage and/or Indirect CBM to Goaf only;
B. Post mining CMM extraction;
C. Possible combinations of options A, B and C with the relative shares of gas specified. These
options should include the CDM project activity not implemented as a CDM project.

Baseline Emissions (page 13)

Methane destruction in the baseline (page 14)

Recommended Revision:

Depending on the nature of the activities in the baseline scenario, CBM/CMM can be removed at five

different stages — (1) as coal bed methane from a CBM to goaf wells prior to mining, or from
underground pre-mining CMM drainage; (2) during the mining process using surface or underground post

RUBY CANYON ENGINEERING + Grand Junction, Colorado 1



mining CMM drainage techniques, (3) during the mining process using ventilation air or (4) after the
mining process by drainage from sealed goafs but before the mine is closed or (5) as coal bed methane
from a CBM to open cast mine face.

Eligible CBM (page 19)

The approach to quantify the eligible CBM is to identify the zone of influence of CBM wells, and when
these are impacted by mining activities.

Step 1: Identify relevant wells (page 19)

Step 2: Estimation of the Zone of Influence of a CBM Well and eligible methane (page 20)
Area of Overlap (page 21)

Recommended Revision:

This methodology estimates the overlap between a cylindrical gas drainage zone around a production well
with the zone of disturbance around (1) a longwall panel, from which gas is emitted into the mine or (2)
an open cast mine face from which gas is emitted to the atmosphere.

There are two approaches to calculate the zone of influence of a CBM well. One is the existing method to
calculate the zone of influence of a CBM well (1 above). The second builds upon approach 1 and is
described below.

Use the current approach in ACMO0008 until the well produces elevated amounts of atmospheric gases
(usually nitrogen concentrations that are at least 5 percent above baseline levels). Standard well operating
procedures ensure that the elevated amounts of atmospheric gases are not due to leakage around the well
bores.

The mining operation has entered the zone of influence of a CBM well when that well begins to produce
atmospheric gases (as defined above). A calculated area of overlap may also be used to determine when
and to what extent mining operations intersect the zone of influence of a CBM well. This will be
dependent upon site specific parameters that are used to determine the overlap based on current
ACMO0008 methods. The area of overlap will be considered to be 100% when mining operations require
that a CBM well be shut in (closed) or abandoned, or, in the case of an open cast mine, overburden
stripping operations require the well to be abandoned.

Recommended Revision:

Once the zone of influence for a well in a given year overlaps the longwall panel or the open cast mine
face to be mined, then the gas from the well is considered to be eligible CBM. To estimate portion of
CBM that would have been released from mining activities, a geometric approach in the horizontal plane
and the vertical plane is used where the area of overlap between the defined zones of influence for each
well and the longwall panel or the opencast mine face to be mined (“Area of Overlap”) is used as well as
the de-stressing zone above and below the seam to be mined.

Horizontal plane: The ratio of the Area of Overlap to the total area of the zones of influence of the wells
considered is calculated and used to identify the appropriate share of gas counted as eligible CBM. The
equations for this are:

RUBY CANYON ENGINEERING - Grand Junction, Colorado 2



> 40,

ES =2»
* D AT,
" EQ 20
Where:
ESh = Eligible share of CBM based on the horizontal plane overlap (%)

AOw = Area of overlap of well w with the longwall mining panel or open cast mine face (m?)
ATw = Total zone of influence of well w (m?)
W = CBM wells with zones of influence that overlap with mining activity

Note that for CBM wells which will be physically intersected by mining or have been suspended or
abandoned because of the ingress of atmospheric gases from the mine face, ultimately makes it unsuitable
for the specific project, or surface mining activities (e.g., excavation of overburden, drilling and blasting,
mining of the coal), ES+ is unity by definition. In other words, all of the CBM drained from this type of
well is eligible, unless there is gas coming from seams beyond the de-stressing zone.

Recommended Revision:
Vertical plane:

A. For an underground mine, the de-stressing zone typically extends upwards 140 m and downwards
40 metres. If cased boreholes are used and the seams are fractured within the de-stressing zone,
then all the gas entering the CBM well is gas that would have appeared as methane in ventilation
air and CMM during and after mining. If other seams outside of the de-stressed zone are
fractured, then this gas must be excluded from the eligible CBM.

B. For an open cast mine the de-stressing zone includes all strata above the mined coal seam and up
to 40 meters below the mined seam. If cased boreholes are used and the seams are fractured
within the de-stressing zone, then all the gas entering the CBM well is gas that would have been
emitted as methane at the open cast mine face. If other seams outside of the de-stressed zone are
fractured, then this gas must be excluded from the eligible CBM.

The eligible share is defined as follows:
EStv=t/T

Where:

vES = Eligible share of CBM based on the vertical plane overlap (%)

t = Thickness of coal which lies within the longwall or open cast mine face emission zone (m)
T = Total thickness of coal that is producing gas in the production well (m)

COzemissions from use or destruction of CBM (page 22)

Recommended Revision:

Note that while only the eligible CBM should be accounted to calculate the volume of methane emissions
avoided by the project, the totality of the COzresulting from the use or the destruction of all the CBM
extracted should be accounted as project emissions. Note that once a CBM well has been mined through
underground, then the well acts in the same manner as conventional underground post mining CMM
drainage (surface goaf well) and therefore all of the methane that is drained through this type of well is
eligible, irrespective of whether the well is drilled offcentre to the longwall panel and some of the area of
influence is outside the area of the longwall panel.

RUBY CANYON ENGINEERING + Grand Junction, Colorado 3



CBM drainage from outside the de-stressed zone (page 29)

Recommended Revision:

Surface CBM drainage wells can in some cases drain gas from seams that are outside the de-stressed zone
for 140m specified in this methodology, or could extract from an area larger than the circular zone of
influence used in this methodology. The vertical leakage would only occur if the surface wells were not
cased. Similarly, if there is surface CBM extraction in the baseline, then the gas drawn from other seams
would be the same in the baseline and project scenario. Therefore, in cases where:

(1) Surface boreholes drilled in the project activity are not cased:;

(2) There are no surface boreholes for CBM draining present in the baseline scenario. Project
participants should discount the total emissions reductions achieved. The amount of discount
should be based on:

Option 1: A comparison of ex ante engineering estimates of CBM production from surface boreholes
versus actual project activity CBM production;
Option 2: A standard discount factor of 10%

I1l. MONITORING METHODOLOGY (page 34)

Recommended Revision: (page 34)

All data collected as part of monitoring should be archived electronically and be kept at least for 2 years
after the end of the last crediting period. 100% of the data should be monitored if not indicated otherwise
in the tables below. All measurements should be conducted with calibrated measurement equipment
according to relevant industry standards.

Recommended Revision: (page 46)

Data / parameter t

Data unit m

Description Total thickness of coal in longwall or open cast mine face emission zone
Source of data

Measurement

procedures (if any)

Monitoring At start of each crediting period

Frequency

QA/QC procedures

Any comment From geology report and drilling records

Recommended Revision: (page 47)

Data / parameter AOw

Data unit m?

Description Area of overlap with longwall panel or open cast mine face

Source of data

Measurement
procedures (if any)

Monitoring Annually
Frequency

QA/QC procedures

Any comment
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