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1. Introduction 
 
This report is provided to BlueSource as a deliverable of the Voluntary Carbon Standard 2007 
(VCS 2007) project verification process.  This report covers the verification of GHG emission 
reductions for the period from March 28, 2006 to October 31, 2007 at the North Antelope 
Rochelle Coal Mine Methane Capture and Use Project (the Project) near Gillette, Wyoming.  
First Environment, Inc. (First Environment) concluded the verification in July 2008. 
 
2. Objectives 
 
The purpose of this verification was, through review of appropriate evidence, to establish that:  

•  the Project conforms to the requirements of the verification criteria discussed in Section 
5; and 

•  the data reported are accurate, complete, consistent, transparent, and free of material 
error or omission. 

 
3. Verification Scope 
 
Specific scope metrics for the verification are outlined in the table below: 
 

Geographic Boundaries North Antelope Rochelle Coal Mine, 
Campbell County, Wyoming 

Greenhouse Gases Verified Emissions Offsets (expressed in units of 
Carbon Dioxide equivalents (CO2-e)) 
resulting from the capture and destruction of 
coal mine methane 

Reporting Years March 28, 2006 to October 31, 2007 
Data Sources Metered Data and Emissions Offset 

Estimates 
 
4. Standards Used to Certify Emissions (Criteria) 
 
The following table outlines the guidance and protocols used to conduct this verification: 

Standard of 
Verification 

Voluntary Carbon Standard 2007 including the methodology 
as outlined in Project Design Document 

Level of Assurance 
 
Reasonable Assurance 
 

Materiality 
Misstatements greater than 5 percent of the GHG assertion 
are considered material 
 

 
The Audit Team was provided the Project Design Document (PDD) in late 2007.  First 
Environment conducted the validation of the Project’s approach as outlined in the PDD and 
approved it in an August 2008 report.  First Environment used the Voluntary Carbon Standard 
2007 and validated methodology in the PDD as the basis for the verification. 
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5. Overview of the Verification Process 
 
To review the Project’s GHG information, the following verification process was used: 

• conflict of interest review; 

• selection of Audit Team; 

• initial interaction with BlueSource contact; 

• review of the PDD; 

• development of the verification plan; 

• site visit focusing on control procedures around data collection;  

• review and evaluation of raw data and calculations for period under review;  

• follow-up interaction with BlueSource contact for corrective action or supplemental data 
as needed; and 

• final statement and report development. 
 
The verification process was utilized to gain an understanding of the Project’s emission sources 
and reductions (including the risk for leakage), to evaluate and verify the collection and handling 
of data, the calculations that lead to the results, and the means for reporting the associated data 
and results. 
 
Conflict of Interest Review 
Prior to beginning any verification project, First Environment conducts an evaluation to identify 
any potential conflicts of interest associated with the Project.  No potential conflicts were found 
for this Project. 
 
Audit Team 
First Environment’s Audit Team consisted of the following individuals who were selected based 
on their verification experience as well as familiarity with coal mine operations.   
 

B. Tod Delaney, Ph.D., P.E., BCEE – Senior Reviewer 
Greg Kozak – Lead Auditor 
Christina M. Magerkurth, P.E. – Auditor 
 

Audit Kick-off 
The verification audit was initiated with an exchange of emails between First Environment and 
the primary BlueSource contact, Mahesh Gundappa (Vice President, Engineering).  The 
communication focused on confirming the scope and schedule, the data required for the 
verification, and making arrangements for the site visit. 
 
Project Design Document Review  
As described in Section 4, a PDD was developed for the Project.  The Audit Team reviewed the 
PDD as a basis for developing the Verification Plan. 
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Development of the Verification Plan 
The team formally documented its verification plan as well as determined the data-sampling 
plan.  
 
Emissions Reduction Data and Calculation Assessment 
This assessment used information and insights gained during the previous steps to evaluate the 
collected data and the reported emissions reduction quantities, and identify if either contained 
material or immaterial misstatements. 
 
Corrective Actions and Supplemental Information 
The team did request supplemental information and requested corrective actions during the 
verification process.  The corrective actions requested and the responses provided are 
summarized in Section 7. 
 
Verification Reporting 
Verification reporting, represented by this report, documents the verification process and 
identifies its findings and results.  Verification reporting consists of this report for BlueSource. 
 
6. Site’s Conformance with Verification Criteria 
 
Site Overview 
The Project is located within the lease boundaries of an active open cast mine south of Gillette, 
Wyoming.  Peabody Natural Gas, LLC (PNG) and Powder River Coal, LLC (PRC) are wholly 
owned subsidiaries of Peabody Energy Corporation.  PRC owns all mineral and environmental 
attributes associated with coal mine methane.  PNG controls operation of the coal bed methane 
recovery Project for PRC.   
 
Peabody Energy Corporation directed PNG to attempt to pre-drain the methane from the coal 
prior to mining beginning in 2002.  Prior to this, all methane contained in the coal was passively 
vented to the atmosphere through the open cast mine’s face.  A total of 47 wells were drilled 
within the mine lease boundary to capture methane from the coal prior to mining.  Evidence of 
the Project start date is included as Attachment A.  The methane is compressed and 
transported to a natural gas pipeline where it is distributed to a national natural gas grid for use 
as fuel.  Beginning in 2002, methane was sold to Kinder Morgan until early 2003 when gas 
sales were split between Kinder Morgan and Western/Anadarko.  Since 2005, all Project gas 
sales have been handled by Western/Anadarko.   
 
The active collection system consists of a network of gas extraction wells, laterals, and header 
pipes to extract the methane, dewatering pumps, and compressors.  The PDD provides 
additional details regarding the site and the gas collection system. 
 
As of October 31, 2007, 30 wells are in production.  Nine wells have been shut in during the 
Project crediting period (March 28, 2006 to October 31, 2007).  Wells were shut in because 1) 
the wells were in the path of the mining advance, were plugged, and eventually mined through; 
or 2) the wells exhibited high concentrations of air resulting from the intersection by coal mining 
activities.  As will be discussed in the following section, flow information was collected over the 
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lifetime of each well.  Credit for cumulative methane capture is claimed at the time the well is 
influenced by the mining operations, which requires the wells to be shut in and eventually 
plugged and abandoned.  Evidence of lease ownership for the nine shut-in wells located on 
Section 36, Township 42 N, Range 71 W and Section 1, Township 41N, Range 71W is 
presented in Attachment B. 
 
Based on information provided by PNG, there are no regulatory requirements for pre-draining 
coal mine methane in order to reduce emissions at the coal face.  Further, GHG emissions are 
not regulated in the United States.  
 
Data Collection and Monitoring Processes 
The Audit Team discussed the following topics with site staff during the October 23, 2007 site 
visit and confirmed the information during this verification process: 

• the data collection process; and 

• internal documents and protocols that set guidelines for the data collection process. 
 
Information gathered during these discussions was used to assess the Project’s GHG 
information system and its controls for sources of potential errors and omissions. 
 
On a periodic basis, Western/Anadarko personnel use a Varian Instruments Micro- 2 Column 
Gas Chromatograph (GC) at the PNG sales meter to sample and analyze gas properties.  
These on-site tests are subject to review by Western/Anadarko personnel in their Gillette office.  
The gas chromatograph is calibrated, as necessary, prior to each use.  Calibration records 
dating back to the Project start date in 2002 were not available.  However, the quality of 
instrumentation used, evidence of its ability to maintain its calibration over time, and the buyers’ 
need for consistent gas quality all indicate that the GC equipment were operated in a well 
calibrated mode during the project creation period. 
 
Since 2005, flow data for the entire system has been measured at the custody transfer point 
where it is transmitted electronically back to Western/Anadarko’s office in Gillette and stored in 
a database to provide assurance that the records will be available for the lifetime of the Project.  
Flow rate information is determined using ABB Totalflow’s X-series flow meter (installed in 
February 2005).  The flow meter was calibrated upon installation and is calibrated semi-annually 
by an outside consultant.  Since installation, the flow meter was calibrated in March, September, 
and October of 2005, March and September of 2006, and March and September 2007. 
 
As discussed in the previous section, methane was sold to Kinder Morgan from 2002 until early 
2003 when gas sales were split between Kinder Morgan and Western/Anadarko.  Since 2005, 
Western/Anadarko has been responsible for all gas sales.  According to site personnel, Kinder 
Morgan used a flow meter similar to the one currently used.  As per the sales contract at the 
time, the unit would have been tested with a protocol similar to what is done currently.  
Calibration records dating back to the Project start date in 2002 were not available.  However, 
owing to the critical nature of these measurements to gas sales between buyer and seller, the 
metered values are considered accurate. 
 
Individual well flow information is determined using a Barton chart recorder (Models 202A or 
202E).  Chart recorders are calibrated quarterly.  PNG contracts with a pumping service to visit 
each well each day and record the 24-hour well production, along with the cumulative gas 
volume from all wells through the sales meter.  The well chart recordings are examined monthly 
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by Peabody’s consultant/integrator and this information forms the basis to allocate individual 
well flow at the end of the month against total sales as determined by the sales (custody 
transfer) meter.  Production information is transferred to an Excel spreadsheet and saved on the 
Peabody’s computer system.  The information is imported into an oil & gas software program 
called “Enertia,” which allocates gas production back to each of the individual wells.  The 
allocated flows for each well are reported to the Wyoming Oil & Gas Conservation Commission 
(WOGCC) and these were used (along with periodic methane measurements) in the emission 
reduction calculations.  Once all processing is complete, charts and calibration records are 
stored in the main office in Gillette.   
 
Separate meters were not installed on each compressor or electric pump to monitor Project 
emissions for electricity consumption.  As discussed in the next section, Project emissions 
related to electricity consumption were estimated using equipment runtime, horsepower, and 
Wyoming electric grid emission factors.   
 
As discussed in the next section, because fuel purchase receipts were not available from this 
time period, mileage estimates, truck fuel economy, and IPCC emission factors for motor 
gasoline were used to determine emissions from fuel use.  
 
The data collection and record keeping procedures utilized were consistent with those outlined 
in the PDD.   
 
Emissions Reduction Calculation Assessment 
As part of the emissions reduction calculation assessment, the Project’s assumptions and 
calculations were reviewed.  The additionality arguments presented in the PDD were reviewed 
and found to be valid based on information and evidence provided by PNG and BlueSource.  
The Project used justifiable assumptions when defining the baseline scenario as the unmitigated 
release of methane to the atmosphere at the highwall face at the active open cast coal mine 
(absent of any pre-mine methane drainage wells). 
 
The Project emissions related to methane destruction in end use applications were based on a 
destruction efficiency of 98.5 percent per the PDD.  The CO2e emissions related to the 
remaining 1.5 percent of uncombusted methane are also included under Project emissions. 
 
Because separate meters were not installed on each compressor or electric pump used within 
the Project boundaries, Project emissions related to electricity consumption were estimated 
using equipment runtime, horsepower, and Wyoming electric grid emission factors.  To be 
conservative, Project emissions were calculated by assuming the compressors and pumps 
operate continuously at rated horsepower. 
 
Mileage estimates, truck fuel economy, and IPCC emission factors for motor gasoline were 
used to determine emissions from fuel use.  
 
The emission reduction calculations, provided in Attachment C, were reviewed to ensure 
accuracy in the formulas used and the raw data used as input.  The formulas were tested to 
ensure they were consistent with the Project Methodology’s requirements.  Additionally, copies 
of the raw data used in the calculations, including flow data and methane content data, were 
compared with the data used in the final calculations and tested for transcription or 
mathematical errors.  The calculations for the entire period were reviewed.  
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7. Verification Results  
 
BlueSource and Peabody provided good documentation for their emissions estimates as well as 
its programs around the data collection process.  The verification process focused on verifying 
the data and Project Methodology used by BlueSource to calculate emissions reductions, as 
shown on the spreadsheets in Attachment C.  The calculations on the spreadsheet were 
consistent with the PDD.   
 
Where First Environment identified issues that needed clarification or had a material impact on 
the final emission reduction calculations, a corrective action request was issued.  First 
Environment requested corrective actions that were resolved as follows by BlueSource: 
 

Corrective Action Request Response 
Project emissions from methane destruction were 
not originally included in the emission reduction 
calculations.  Emission reduction calculations were 
revised to account for emissions from methane 
utilization and fugitive unburned methane. 

Determine Project emissions from methane 
destroyed. 

For missing monthly methane data, the lower of the 
two values measured before and after the missing 
month was used.  If more than one measurement 
was available each month, then an average of 
those values was used.  The PDD was revised to 
reflect actual monitoring practices (i.e., periodic) 

Provide evidence supporting all methane 
concentration data used in calculations. 

Complete sets of calibration records dating back to 
the well installation dates were not available.  The 
PDD was revised to provide additional evidence of 
the accuracy of the meters. 

Provide evidence supporting flow meter and 
methane meter calibration records. 

Reallocated flows back to individual wells were not 
consistently applied across certain months.  
Reallocated flows back to individual wells were re-
calculated 

Provide additional information supporting 
calculation of flow allocation back to individual wells 
based on sales meter information. 

 
Also during the verification process, minor transcription errors were identified.  The errors were 
below the materiality threshold of five percent and did not have a material impact on the final 
results.  
 
An opportunity for improvement was identified during the verification surrounding the retention 
of records of instrument calibration.  Improved record keeping would facilitate future 
verifications. 
 
8. Verification Conclusion 
 
Based on the assessments performed and the evidence collected, First Environment concludes 
that the Project GHG emissions reductions, due to the capture and combustion of methane gas 
for the period of March 28, 2006 to October 31, 2007, can be considered to a reasonable level 
of assurance:  

• consistent with the Project Methodology,  

• without material discrepancy, and 

• meeting the minimum level of accuracy of at least 95 percent. 
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Verified results show: 

 
 2006 2007 Total 

Baseline Emissions (tCO2-e)  167,063 239,128 406,191 

Project Emissions   (tCO2-e) 26,928 38,147 65,075 

Emissions Reductions* (tCO2-e) 140,135 200,981 341,116 

*as measured and calculated in accordance with the Project Methodology. 

 
As per the VCS 2007 Program requirements, only VCS Board-approved verifiers can provide an 
independent assessment of projects applying for approval under the VCS.  First Environment is 
currently going through the temporary accreditation process under VCS but has not yet received 
written approval. 
 
9. Verifier Signatures 
 

 
Christina M. Magerkurth, P.E. 
 
 

 
Gregory L. Kozak 
 
 
10. Senior Management Signatures 
 

 
B. Tod Delaney, Ph.D., P.E., BCEE 
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ATTACHMENT B 











































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT C 



Grid-Based

Electricity

Fossil Fuel

Combustion

Uncombusted

Methane
Pipeline Gas

Combustion
Total

2006 167,063 2,867 6 2,506 21,549 26,928 140,135
2007 239,128 3,708 7 3,587 30,845 38,147 200,981

406,191 6,576 13 6,093 52,394 65,075 341,116

2006 2007 TOTAL

Fossil Fuel
Combustion-
Maintenance
Vehicle

6 7 13

Electric
Consumption –
Water Pumps

91 81 172

Electric
Consumption –
Compressors

2,776 3,627 6,404

Total emissions

from energy

usage (PEME)

2,873 3,716 6,589

Emissions from

methane

destroyed

(PEMD)

21,549 30,845 52,394

Emissions from

uncombusted

methane (PEUM)

2,506 3,587 6,093

Total Project

Emissions (PEy)

26,928 38,147 65,075

Year

Project Emissions
Baseline

Emissions

Emissions

Reductions
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WELL: 11-36 12-36 13-36 14-36 21-1-41-71 21-36 22-36 23-36 24-36 31-36 32-36 33-36 34-36 41-36 42-36 43-36 44-36 Total Rate %CH4 11-36 12-36 13-36 14-36 21-1-41-71 21-36 22-36 23-36 24-36 31-36 32-36 33-36 34-36 41-36 42-36 43-36 44-36 Total Rate

March-02 1032 41 1999 1786 0 3699 2991 2359 2942 1920 1285 422 264 1478 115 1496 149 23978 89.0 919 37 1780 1590 0 3293 2663 2100 2619 1709 1144 376 235 1316 102 1332 133 21347

April-02 1476 245 3512 2246 0 4425 5822 3098 5163 1846 2425 410 130 7877 102 816 93 39686 88.9 1312 218 3122 1996 0 3933 5175 2754 4589 1641 2156 364 116 7002 91 725 83 35277

May-02 1169 490 3752 2184 0 7087 4849 3234 4829 3345 2667 424 103 10674 97 417 92 45413 88.9 1039 436 3335 1941 0 6300 4310 2875 4292 2973 2371 377 92 9488 86 371 82 40368

June-02 3397 1988 515 1999 0 6483 5660 2954 4351 2322 2444 345 141 9322 119 361 100 42501 88.9 3020 1767 458 1777 0 5763 5031 2626 3868 2064 2172 307 125 8286 106 321 89 37779

July-02 2781 653 4553 2506 0 5269 5502 3129 3967 2853 2405 216 552 5955 164 651 98 41254 88.9 2472 580 4047 2228 0 4684 4891 2781 3526 2536 2138 192 491 5293 146 579 87 36671

August-02 2656 1168 7168 4057 0 5415 6430 3771 4130 4344 2653 321 761 4807 56 144 27 47908 88.9 2361 1038 6372 3606 0 4813 5716 3352 3671 3861 2358 285 676 4273 50 128 24 42585

September-02 3406 1862 8729 4927 0 5297 6127 3328 3292 6338 2264 41 209 3401 0 0 4 49225 88.9 3028 1655 7759 4380 0 4709 5446 2958 2926 5634 2012 36 186 3023 0 0 4 43756

October-02 4396 2731 8503 4583 0 5219 5764 3074 3216 5953 2107 284 14 3335 0 0 0 49179 88.9 3908 2428 7558 4074 0 4639 5124 2732 2859 5292 1873 252 12 2964 0 0 0 43715

November-02 4332 2838 7880 4881 0 4847 5477 3047 3470 5113 2371 681 - 3246 0 0 0 48183 88.9 3851 2523 7005 4339 0 4308 4869 2708 3084 4545 2108 605 0 2885 0 0 0 42830

December-02 6176 3543 9222 5732 0 5703 6238 3613 3977 5419 2718 723 0 3245 0 0 0 56309 88.9 5490 3149 8197 5095 0 5069 5545 3212 3535 4817 2416 643 0 2884 0 0 0 50053

January-03 6857 3676 9047 5842 0 6090 6341 3803 4046 5447 2709 637 0 3267 0 0 0 57762 90.9 6230 3340 8220 5308 0 5533 5761 3455 3676 4949 2461 579 0 2968 0 0 0 52483

February-03 6239 3065 7785 4922 0 5082 5104 2340 3182 4552 2116 184 0 2279 0 0 0 46850 90.9 5669 2785 7073 4472 0 4618 4637 2126 2891 4136 1923 167 0 2071 0 0 0 42568

March-03 7496 3518 8797 5280 0 5522 5795 3379 3560 4993 2082 283 0 2712 0 0 0 53417 90.9 6811 3196 7993 4797 0 5017 5265 3070 3235 4537 1892 257 0 2464 0 0 0 48535

April-03 7691 3063 8141 4551 0 4662 4913 2976 2863 3739 1612 238 0 1881 0 0 0 46330 91.7 7051 2808 7464 4172 0 4274 4504 2728 2625 3428 1478 218 0 1725 0 0 0 42476

May-03 5104 2584 6713 4150 0 2240 3116 2216 2340 720 442 5 0 0 0 0 0 29630 91.9 4689 2374 6167 3813 0 2058 2863 2036 2150 661 406 5 0 0 0 0 0 27221

June-03 5133 2819 6641 4068 0 2059 3267 2098 2339 347 244 0 0 0 0 0 0 29015 91.8 4713 2588 6098 3735 0 1891 3000 1926 2148 319 224 0 0 0 0 0 0 26642

July-03 5058 3781 6823 4255 0 1415 2991 1967 2262 190 623 0 0 0 0 0 0 29365 92.1 4658 3482 6283 3918 0 1303 2754 1811 2083 175 574 0 0 0 0 0 0 27042

August-03 4776 4004 6802 4319 0 1152 2761 1940 2237 52 612 0 0 0 0 0 0 28655 92.1 4398 3687 6264 3977 0 1061 2543 1787 2060 48 564 0 0 0 0 0 0 26388

September-03 4396 3835 6324 4099 0 902 2457 1767 1998 0 395 0 0 0 0 0 0 26173 92.2 4052 3535 5828 3778 0 831 2264 1629 1841 0 364 0 0 0 0 0 0 24122

October-03 4410 3792 6064 3724 0 828 2394 1701 1772 0 0 0 0 0 0 0 0 24685 92.2 4064 3495 5589 3432 0 763 2206 1568 1633 0 0 0 0 0 0 0 0 22751

November-03 4198 3629 5456 3540 0 864 2533 1755 1855 0 0 0 0 0 0 0 0 23830 92.6 3886 3359 5050 3277 0 800 2345 1624 1717 0 0 0 0 0 0 0 0 22057

December-03 4191 3097 5554 3348 0 906 2561 1847 1901 0 0 0 0 0 0 0 0 23405 93.0 3898 2881 5166 3114 0 843 2382 1718 1768 0 0 0 0 0 0 0 0 21770

January-04 4121 2952 5989 3363 0 989 2432 1937 2001 0 0 0 0 0 0 0 0 23784 92.6 3818 2735 5548 3115 0 916 2253 1794 1854 0 0 0 0 0 0 0 0 22034

February-04 3766 2703 5338 3109 0 1107 2354 1935 1907 0 0 0 0 0 0 0 0 22219 92.6 3489 2504 4945 2880 0 1026 2181 1793 1767 0 0 0 0 0 0 0 0 20584

March-04 3875 2651 5488 3169 0 1227 2283 2015 2009 0 0 0 0 0 0 0 0 22717 92.6 3590 2456 5084 2936 0 1137 2115 1867 1861 0 0 0 0 0 0 0 0 21045

April-04 3234 2149 4646 2810 0 961 1866 1651 1837 0 0 0 0 0 0 0 0 19154 92.6 2996 1991 4304 2603 0 890 1729 1529 1702 0 0 0 0 0 0 0 0 17744

May-04 3248 2372 4262 2973 0 982 2045 1763 1977 0 0 0 0 0 0 0 0 19622 92.6 3009 2197 3948 2754 0 910 1894 1633 1831 0 0 0 0 0 0 0 0 18178

June-04 2645 1619 3812 2810 0 487 1160 1336 1250 0 0 0 0 0 0 0 0 15119 92.6 2450 1500 3531 2603 0 451 1075 1238 1158 0 0 0 0 0 0 0 0 14006

July-04 2893 1908 4087 3096 0 583 1543 1596 1506 0 0 0 0 0 0 0 0 17212 93.3 2700 1781 3815 2890 0 544 1440 1490 1406 0 0 0 0 0 0 0 0 16067

August-04 2926 2539 4068 3113 0 621 1706 1622 1634 0 0 0 0 0 0 0 0 18229 93.3 2731 2370 3797 2906 0 580 1592 1514 1525 0 0 0 0 0 0 0 0 17016

September-04 2661 2380 3737 2869 0 601 1654 1554 1531 0 0 0 0 0 0 0 0 16987 93.3 2484 2222 3488 2678 0 561 1544 1451 1429 0 0 0 0 0 0 0 0 15857

October-04 2805 2527 3832 2816 0 673 1818 1687 1607 0 0 0 0 0 0 0 0 17765 93.3 2618 2359 3577 2629 0 628 1697 1575 1500 0 0 0 0 0 0 0 0 16583

November-04 2833 2493 3687 2751 0 713 955 1399 1295 0 0 0 0 0 0 0 0 16126 93.3 2644 2327 3442 2568 0 666 891 1306 1209 0 0 0 0 0 0 0 0 15053

December-04 3157 2535 3726 2874 0 860 1033 975 1378 0 0 0 0 0 0 0 0 16538 93.4 2950 2368 3481 2685 0 804 965 911 1287 0 0 0 0 0 0 0 0 15452

January-05 3386 2193 3996 2790 328 998 1376 1498 1511 0 0 0 0 0 0 0 0 18076 91.5 3099 2007 3658 2554 300 914 1260 1371 1383 0 0 0 0 0 0 0 0 16546

February-05 2845 1741 3241 2095 386 617 1280 1469 1296 0 0 0 0 0 0 0 0 14970 91.5 2604 1594 2967 1918 353 565 1172 1345 1186 0 0 0 0 0 0 0 0 13703

March-05 2099 1067 2095 1362 401 244 550 783 753 0 0 0 0 0 0 0 0 9354 91.5 1921 977 1918 1247 367 223 503 717 689 0 0 0 0 0 0 0 0 8562

April-05 1237 130 996 733 163 170 65 591 550 0 0 0 0 0 0 0 0 4635 93.8 1160 122 934 687 153 159 61 554 516 0 0 0 0 0 0 0 0 4347

May-05 1458 0 1112 861 517 311 111 533 627 0 0 0 0 0 0 0 0 5530 93.8 1367 0 1043 807 485 292 104 500 588 0 0 0 0 0 0 0 0 5186

June-05 596 123 750 325 399 94 262 462 444 0 0 0 0 0 0 0 0 3455 95.1 567 117 713 309 379 89 249 439 422 0 0 0 0 0 0 0 0 3284

July-05 1024 343 942 0 542 279 799 941 891 0 0 0 0 0 0 0 0 5761 93.8 961 322 884 0 508 262 750 883 836 0 0 0 0 0 0 0 0 5404

August-05 1539 158 1033 232 312 557 932 933 855 0 0 0 0 0 0 0 0 6551 93.8 1444 148 969 218 293 523 874 875 802 0 0 0 0 0 0 0 0 6146

September-05 1478 62 830 616 247 524 752 730 648 0 0 0 0 0 0 0 0 5887 94.2 1392 58 782 580 233 494 708 688 610 0 0 0 0 0 0 0 0 5544

October-05 1888 4 481 346 584 746 551 552 516 0 0 0 0 0 0 0 0 5668 93.8 1772 4 451 325 548 700 517 518 484 0 0 0 0 0 0 0 0 5318

November-05 2050 0 176 142 587 843 0 202 191 0 0 0 0 0 0 0 0 4191 93.7 1920 0 165 133 550 790 0 189 179 0 0 0 0 0 0 0 0 3925

December-05 1923 0 0 0 534 814 399 507 601 0 0 0 0 0 0 0 0 4778 92.8 1784 0 0 0 495 755 370 470 558 0 0 0 0 0 0 0 0 4433

January-06 1296 0 0 0 558 450 315 304 576 0 0 0 0 0 0 0 0 3499 92.5 1199 0 0 0 516 416 291 281 533 0 0 0 0 0 0 0 0 3237

February-06 255 0 0 0 483 67 0 0 0 0 0 0 0 0 0 0 0 805 92.5 236 0 0 0 447 62 0 0 0 0 0 0 0 0 0 0 0 745

March-06 1177 0 0 0 875 380 0 0 0 0 0 0 0 0 0 0 0 2432 92.5 1089 0 0 0 810 352 0 0 0 0 0 0 0 0 0 0 0 2250

April-06 1508 0 0 0 1044 512 0 0 0 0 0 0 0 0 0 0 0 3064 91.1 1374 0 0 0 952 467 0 0 0 0 0 0 0 0 0 0 0 2793

May-06 1248 513 0 0 1191 463 1625 1656 1598 0 0 0 0 0 0 0 0 8294 90.6 1131 465 0 0 1079 420 1473 1501 1448 0 0 0 0 0 0 0 0 7517

June-06 830 748 0 0 1203 486 2119 2208 2170 0 0 0 0 0 0 0 0 9764 87.7 728 656 0 0 1055 426 1857 1935 1902 0 0 0 0 0 0 0 0 8559

July-06 1248 678 0 837 1164 691 1896 1904 1892 0 0 0 0 0 0 0 0 10310 87.2 1089 592 0 730 1016 603 1654 1661 1651 0 0 0 0 0 0 0 0 8995

August-06 1015 691 33 1240 2509 662 1554 1553 1507 0 0 0 0 0 0 0 0 10764 85.2 865 589 28 1057 2138 564 1324 1324 1284 0 0 0 0 0 0 0 0 9173

September-06 997 1032 0 2320 0 670 0 0 0 0 0 0 0 0 0 0 0 5019 85.2 850 880 0 1977 0 571 0 0 0 0 0 0 0 0 0 0 0 4277

October-06 1503 1708 0 3008 0 43 0 0 0 0 0 0 0 0 0 0 0 6262 84.4 1269 1442 0 2539 0 36 0 0 0 0 0 0 0 0 0 0 0 5286

November-06 1527 629 0 1940 0 0 0 0 0 0 0 0 0 0 0 0 0 4096 81.6 1247 514 0 1584 0 0 0 0 0 0 0 0 0 0 0 0 0 3344

December-06 1612 947 0 2504 0 0 0 0 0 0 0 0 0 0 0 0 0 5063 81.6 1316 773 0 2044 0 0 0 0 0 0 0 0 0 0 0 0 0 4134

January-07 1118 513 0 792 0 0 0 0 0 0 0 0 0 0 0 0 0 2423 77.7 868 398 0 615 0 0 0 0 0 0 0 0 0 0 0 0 0 1882

February-07 1391 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1391 76.7 1066 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1066

March-07 1125 885 1221 1466 0 0 0 0 0 0 0 0 0 0 0 0 0 4697 76.5 861 677 934 1122 0 0 0 0 0 0 0 0 0 0 0 0 0 3594

April-07 1186 1005 1455 1555 0 0 0 0 0 0 0 0 0 0 0 0 0 5201 71.0 842 714 1033 1104 0 0 0 0 0 0 0 0 0 0 0 0 0 3693

May-07 880 1114 1244 1503 0 0 0 0 0 0 0 0 0 0 0 0 0 4741 71.0 625 791 883 1067 0 0 0 0 0 0 0 0 0 0 0 0 0 3366

June-07 571 878 1252 1968 0 0 0 0 0 0 0 0 0 0 0 0 0 4669 71.0 405 623 889 1397 0 0 0 0 0 0 0 0 0 0 0 0 0 3315

July-07 77 674 643 1080 0 0 0 0 0 0 0 0 0 0 0 0 0 2474 73.2 56 494 471 791 0 0 0 0 0 0 0 0 0 0 0 0 0 1812

August-07 36 885 820 1379 0 0 0 0 0 0 0 0 0 0 0 0 0 3120 67.0 24 593 549 924 0 0 0 0 0 0 0 0 0 0 0 0 0 2090

September-07 183 1425 1351 2137 0 0 0 0 0 0 0 0 0 0 0 0 0 5096 67.0 123 955 905 1432 0 0 0 0 0 0 0 0 0 0 0 0 0 3414

October-07 161 433 485 708 0 0 0 0 0 0 0 0 0 0 0 0 0 1787 69.1 111 299 335 489 0 0 0 0 0 0 0 0 0 0 0 0 0 1235
Total 177001 105829 216808 156691 14027 105591 134528 95692 106250 59493 34174 5214 2174 63479 653 3885 563 1282052 160363 94973 196302 139719 12677 95296 121840 86929 96399 53325 30633 4664 1933 56644 581 3455 501 1156232

Oct-06 Aug-06 Aug-06 Aug-06 Aug-03 Sep-03 Jul-03 Oct-02 Jul-03 Aug-02 Aug-02 Aug-02 1,282,052 All wells Oct-06 Aug-06 Aug-06 Aug-06 Aug-03 Sep-03 Jul-03 Oct-02 Jul-03 Aug-02 Aug-02 Aug-02

63479 5101 611,696 Shut in Wells 64846 38404 79379 56499 5126 38535 49269 35152 38981

Baseline Emissions Summary:

Year Mcf CH4 CO2e (tonnes) (Mcf) tonnes CO2e

2002 6,470 2,616 34-36, 42-36, 43-36, 44-36 21-36 95,296 38,535

2003 145,265 58,741 41-36, 31-36, 32-36, 33-36 22-36 121,840 49,269

2004 0 0 23-36 86,929 35,152

2005 0 0 24-36 96,399 38,981

2006 413,141 167,063 21-36, 22-36, 23-36, 24-36, 21-1-41-71 21-1-41-71 12,677 5,126

2007 591,356 239,128 11-36, 12-36, 13-36, 14-36 Total 413,141 167,063

Total 1,156,232 467,548

11-36 160,363 64,846

Unit Conversions: 0.00068 tCH4/m
3CH4 12-36 94,973 38,404

35.314 ft3/m3
13-36 196,302 79,379

21 GWP CH4 14-36 139,719 56,499

0.404372204 tonnes CO2e/mcf CH4 Total 591,356 239,128

Wells Abandoned

CMM Gas Volume (mcf) Methane Volume (mcf)
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Methane

Volume

CO2e

Combustion

Emiss

Year Mcf CH4 tonnes CH4 tonnes CO2e tonnes CO2
2002 6,470 2 39 337
2003 145,265 42 881 7,577
2004 - - - -
2005 - - - -
2006 413,141 119 2,506 21,549
2007 591,356 171 3,587 30,845

Assumptions:

Parameter CH4 Density CEF GWP

Destruction

Efficiency

Value 0.0193 2.75 21 98.5%

Units

tonne
CH4/mcf CH4 tCO2e/tCH4 percent

Uncombusted CH4
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NARM Project Emissions from Electricity Use

Year

Wells

Drilled

Wells

Operating Months

Wells

Shut-in

Well

Months

Annual Well

Hours

kW

equivalent

to 3 hp MW-hrs

Metric

Tons

CO2/MW-hr

CO2

Emissions

from Elec.

Pumps

Compressor

Size (hp)

kW

Equivalent

Annual

Hours

Operated MW-hrs

CO2 Emissions

from Elec.

Compressors

Total Project

Emissions

(Metric tons

CO2)

20 12 10 4 120
4 1 4
3 6 18
1 8 8

20 150 109,500 2.237 244.97 1.033107 253 350 261 7300 1,905 1,968 2,221
10 13 12 3 156

1 7 7
1 8 8

11 9 99 1.033107 350 261 6570 1,715 1,772 1,772
26 (23 at end of year) 270 197,100 2.237 440.94 1.033107 456 350 261 8760 2,286 2,362 2,818

2 23 12 0 276 4,134 4,589
1 9 9
1 10 10

25 295 215,350 2.237 481.77 1.033107 498 700 522 8760 4,573 4,724 5,222
15 29 9 0 261

7 8 56
4 7 28 1.033107 700 522 3650 1,905 1,968 1,968

40 345 251,850 2.237 563.42 1.033107 582 615 459 2920 1,339 1,383 1,966
0 39 3 1 wells w/pumps 3,352 3,934

1 2 18
1.033107 300 224 2190 490 506 506

40 13,140 2.237 29.40 1.033107 30 200 149 2190 327 337 368
0 31 12 8 wells w/pumps 844 874

2 10 54
5 7 1.033107 50 37 5352 200 206 206
1 5 1.033107 300 224 6672 1,493 1,542 1,542

39 39,420 2.237 88.19 1.033107 91 200 149 6672 995 1,028 1,119
0 27 12 4 wells w/pumps 2,776 2,867

4 10 48 1.033107 50 37 6570 245 253 253
1.033107 300 224 8760 1,960 2,025 2,025

31 35,040 2.237 78.39 1.033107 81 200 149 8760 1,306 1,350 1,431
3,627 3,708

Wyoming Elec Power Emiss Co-Efficients hp to kW conversion factor = 1.341
lbs/MW-hr tons/MW-hr

CO2 2278 1.033107

Until September 2005, all wells had pumps. Since then some wells did not have pumps. Peabody provided
information regarding pump usage for 2006 and 2007. In 2006, only 6 pumps operated for 9 months each. In 2007,
only 4 pumps operated for 12 months each. In cells G29 and G33, we capture the number of hours the pumps
operated (# of pumps x # of months x 730 hrs./month). Since there is no electric meter on each pump, we use the 3
hp rating and convert to kW. The resulting kW-hrs are used to determine the emissions

2007

2002

2003

2004

Jan-Sep

2005

Oct-Dec

2005

2006
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Fuel

Economy

2006 Total

Miles

Emissions

Factor

(CO2e/gal) L/gal Diesel gasoline

Gasoline Vehicles MPG January-06 February-06 March-06 April-06 May-06 June-06 July-06 August-06 September-06 October-06 November-06 December-06 Diesel 0.00965 3.785 2006 IPCC Diesel NCV 43 44.3 TJ/Gg TJ/kTonne

3/4 Ton Pick-up Truck 15 140 1,050 1,085 1,050 1,085 1,085 1,050 1,085 1,050 1,085 9,765 Motor gasoline 0.00856 2006 IPCC Diesel EF 74.1 69.3 t CO2/TJ

Fuel Density 0.800 0.737 kg/L
0 0 140 1,050 1,085 1,050 1,085 1,085 1,050 1,085 1,050 1,085

Gallons Consumed 0 0 9 70 72 70 72 72 70 72 70 72

CO2e Emiss 0.0 0.0 0.1 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Diesel Vehicles
12 EF 0.002549 0.002263 tCO2/L

Gallons Consumed 0 0 0 0 0 0 0 0 0 0 0 0

CO2e Emiss 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total CO2e Emiss 0.0 0.0 0.1 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 5.6

Days Project miles/day

28 35

30

31

Fuel

Economy

2007 Total

Miles

Gasoline Vehicles MPG January-07 February-07 March-07 April-07 May-07 June-07 July-07 August-07 September-07 October-07 November-07 December-07

3/4 Ton Pick-up Truck 15 1,085 980 1,050 1,050 1,085 1,050 1,085 1,085 1,050 1,085 1,050 1,085 12,740

1,085 980 1,050 1,050 1,085 1,050 1,085 1,085 1,050 1,085 1,050 1,085

Gallons Consumed 72 65 70 70 72 70 72 72 70 72 70 72

CO2e Emiss 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Diesel Vehicles
12

Gallons Consumed 0 0 0 0 0 0 0 0 0 0 0 0

CO2e Emiss 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total CO2e Emiss 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 7.3

Days

28

30

31

Miles Driven per Month

Peabody Truck

Fleet

Miles Driven per Month

Peabody Truck

Fleet
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