Appendix A - List of Deceased and Injured Miners

Deceased Miners

Name Occupation

Thomas P. Anderson 2nd Left Parallel Shuttle Car Operator

Alva M. Bennett 2nd Left Parallel Mining Machine
Operator

James Bennett 2nd Left Parallel Shuttle Car Operator

Jerry L. Groves 2nd Left Parallel Roof Bolter Operator

George J. Hamner 2nd Left Parallel Shuttle Car Operator

Terry Helms Mine Examiner

Jesse L. Jones 2nd Left Parallel Roof Bolter Operator

David W. Lewis 2nd Left Parallel Roof Bolter Operator

Martin Toler Jr. 2nd Left Parallel Section Foreman

Fred G. Ware 2nd Left Parallel Mining Machine
Operator

Jackie L. Weaver 2nd Left Parallel Electrician

Marshall Winans 2nd Left Parallel Scoop Operator

Injured Miner

Name Occupation Injur
Randal McCloy Jr. 2nd Left Parallel Roof Carbon Monoxide
Bolter Operator Poisoning
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Appendix C - Mine Rescue Personnel and Teams Responding

Spike Bane
Elizabeth Chamberlain

James Ponceroff
Richard Tolka
Lonny Meyers

Danny Beyser
Dennis Crow
James Klug
Kelvin Jolly
Robert Rohoe

Cliff Ward
Charles Fisher
Ted Hunt

Silas Stavischeck
Glenn McWhorten

Alfred Bell

Craig Carpenter
Sherman Goodwin
Phillip Morgan
Larry Tenney

Leslie R. Cosner
Nick A. Tippi
Donald A. Jack
Robert Hovatter
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Consol Energy Corporation

Mine Rescue Personnel

Blacksville No. 2

McElroy Mine Rescue

Shoemaker Mine Rescue

Robinson Run Mine Rescue

Loveridge Mine Rescue

Rick Marlow
Kevin Whetzel

David Rush
Robert Wade
Tony Casini

Michael Clark
James Smith
Randy Clark

Jack Price
William Blackwell

Jim Jack

Okey Rine
Robert Hines
Shan Michener

Jerry Bienkoski
Gary Given
Mark Koor
William Reed

James Clendenen
Richard Shockley
Charles P. Layman
Gary Hayhurst



Appendix C - Mine Rescue Personnel and Teams Responding (cont’ d)

Don Klek

Dale Tiberie

Richard Gindlesperger
Kenneth Clark

Robert Volpe

Dennis Vicinelly
Mike Spears
Dave Cass

Gene Menozzi
Larry Cuddy

Mark W. Chewning
Fred Radabaugh
Brian Curtis

Roger Hedrick
Teddy Hickman
Ryan Jeran

Brad Kaufman
Ty Hunt

Paul Perrine
Brandon Sanson

Christopher C. Lilly
Mike Grimm

Kerry Lilly

Mark Thorn

Dan Bismark
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Eighty-Four Mine Rescue

Bailey Mine Rescue

Barbour County Mine Rescue

Viper Mine Rescue

Tri-State

Adrian Gordon
John Stowinsky
Dan Puckey

Brad DeBush
Mickey Miskiewiez

George Joseph
Kevin Williamson
Steve Edgehouse
Bob Calhoun

Clyde M. Tenney
Doug Andrews
Paul Maxson

Jeff Byard

John Cottrill
James Paugh

Clifford Bryant Jr.
Allen Setzer
Bret Bushong

Andrew Lilly
Ben Wilson
Don Firn
Chris Sisler
Gary Bolyand



Appendix C - Mine Rescue Personnel and Teams Responding (cont’ d)

Barry Fletcher
Jeffery Bennett

Clarence Dishman
Mike Rutledge
Eugene White

James Hodges

Virgil Brown
Jerry Cook
Charles Pogue
Mike Hicks
Ronald Hixson
Greg Ison
James Langley
Jan Lyall

State Mine Rescue

Region 1

Region 4

Region 3

MSHA Mine Emergency Unit

John Scott
John Hall

William Tucker
Randy Smith

Scott Mandeville
Fred Martin
Frank Thomas
Stanley Sampsel
Clayton Sparks
Mike Shumate
Tony Sturgill

Pittsburgh Safety and Health Technology Center

John Urosek
William Francart

Gary Shemon
Mike Valoski
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Richard Stoltz
George Aul
George Durkt
Tony Argirakis



Appendix D - Barbour County Mine Rescue Team Air Quality Measurements

Date Time Drift Opening No. 1 Drift Opening No. 2 Drift Opening No. 3 Drift Opening No. 4
CO | Methane | Oxygen | CO | Methane | Oxygen | CO | Methane | Oxygen | CO | Methane | Oxygen
(ppm) | (%) (%) | (ppm) | (%) (%) | (ppm) | (%) (%) | (ppm) | (%) (%)
1/2/2006 | 1:25PM | 1372 0 20.6
1/2/2006 | 1:27 PM 77 0 20.9
1/2/2006 | 1:29 PM 24 0 20.7
1/2/2006 | 1:30 PM 14 0 20.5
1/2/2006 | 1:46 PM 1860 0
1/2/2006 | 1:47 PM 155 0 20.7
1/2/2006 | 1:48 PM 54 0 20.7
1/2/2006 | 1:50 PM 32 0 20.6
1/2/2006 | 2:04 PM | 2430 0.6 19.7
1/2/2006 | 2:04 PM | 2700 0.5 19.6
1/2/2006 | 2:06 PM 417 0 20.6
1/2/2006 | 2:06 PM 544 0 20.5
1/2/2006 | 2:08 PM 178 0 20.6
1/2/2006 | 2:08 PM 179 0 20.4
1/2/2006 | 2:09 PM 135 0 20.7
1/2/2006 | 2:09 PM 105 0 20.5
1/2/2006 | 2:27PM | 1880 0.6 19.7
1/2/2006 | 2:27PM | 2280 0.5 19.6
1/2/2006 | 2:33 PM 292 0 20.7
1/2/2006 | 2:33 PM 212 0 20.5
1/2/2006 | 2:38 PM 127 0 20.6
1/2/2006 | 2:38 PM 92 0 20.5
1/2/2006 | 2:42 PM 72 0 20.5
1/2/2006 | 2:42 PM 69 0 20.4
1/2/2006 | 3:14PM | 1800 0.5 19.5
1/2/2006 | 3:16 PM 507 0 20.3
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Appendix D - Barbour County Mine Rescue Team Air Quality Measurements

Date Time Drift Opening No. 1 Drift Opening No. 2 Drift Opening No. 3 Drift Opening No. 4
CO | Methane | Oxygen | CO | Methane | Oxygen | CO | Methane | Oxygen | CO | Methane | Oxygen
(ppm) | (%) (%) | (ppm) | (%) (%) | (ppm) | (%) (%) | (ppm) | (%) (%)
1/2/2006 | 3:35PM | 2136 0.4 19.6
1/2/2006 | 3:37 PM 280 0 20.4
1/2/2006 | 3:52PM | 1985 0.4 19.9
1/2/2006 | 4:02PM | 2251 0.4 20.2
1/2/2006 | 4:04 PM 410 0 20.9
1/2/2006 | 4:07 PM 120 0 20.9
1/2/2006 | 4:09 PM 82 0 20.9
1/2/2006 | 4:35PM | 2064 0.5 20.1
1/2/2006 | 5:19PM | 1626 0.3 19.9
1/2/2006 | 5:21 PM 369 0 20.4
1/2/2006 | 5:40 PM | 1375 0.3 20.2
1/2/2006 | 5:42 PM 255 0 20.4
1/2/2006 | 5:55PM | 1358 0.3 19.9
1/2/2006 | 6:30 PM | 1198 0.3 19.9
1/2/2006 | 6:35 PM 275 0 20.4
1/2/2006 | 7:45 PM 16 0 20.7
1/2/2006 | 8:15 PM 17 0 20.5
1/2/2006 | 8:50 PM 0 0 20.7
1/2/2006 | 9:37 PM 0 0 20.9
1/2/2006 | 10:17 PM 0 0 20.9
1/2/2006 | 10:58 PM 0 0 20.0
1/2/2006 | 11:55PM 0.6 0 20.9
1/3/2006 | 12:30 AM 0 0 20.9
1/3/2006 | 1:00 AM 0 0 20.9
1/3/2006 | 1:30 AM 0 0 20.9
1/3/2006 | 2:00 AM 0 0 21.1
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Appendix D - Barbour County Mine Rescue Team Air Quality Measurements

Date Time Drift Opening No. 1 Drift Opening No. 2 Drift Opening No. 3 Drift Opening No. 4
CO | Methane | Oxygen | CO | Methane | Oxygen | CO | Methane | Oxygen | CO | Methane | Oxygen
(ppm) | (%) (%) | (ppm) | (%) (%) | (ppm) | (%) (%) | (ppm) | (%) (%)
1/3/2006 | 2:30 AM 0 0 20.9
1/3/2006 | 3:00 AM 0 0 20.9
1/3/2006 | 3:30 AM 0 0 20.9
1/3/2006 | 4:00 AM 0 0 20.9
1/3/2006 | 4:26 AM 0 0 20.9
1/3/2006 | 4:55 AM 0 0 20.9
1/3/2006 | 6:26 AM 0 0 20.9
1/3/2006 | 6:55 AM 0 0 20.9
1/3/2006 | 7:25 AM 0 0 20.9
1/3/2006 | 7:55 AM 0 0 20.9
1/3/2006 | 8:25 AM 0 0 20.9
1/3/2006 | 8:55 AM 0 0 20.9
1/3/2006 | 9:25 AM 0 0 21.1
1/3/2006 | 9:55 AM 0 0 20.9
1/3/2006 | 10:00 AM | 322 0.2 20.7
1/3/2006 | 10:32 AM 0 0 20.9
1/3/2006 | 10:35 AM | 311 0.2 20.6
1/3/2006 | 10:54 AM 0 0 20.9
1/3/2006 | 10:55 AM 0 0 20.9

Note: Team continued to take handheld measurements throughout rescue effort.
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Appendix E - Gas Chromatograph Analysis Results

No. 1 Drift Opening

ICG, Inc.
Sago Mine 46-08791
No. 1 Drift Opening GAS CONCENTRATIONS
Date H2 02 N2 CH4 | CO | CO2 |C2H2 C2H4 | C2H6 | Ar

and Time ppm % % % ppm % ppm | ppm | ppm %
1/2/2006 14:45 19.26 0.29 2600| 0.28 0
1/2/2006 15:00 19.71 0.27| 2570, 0.27 0
1/2/2006 15:10 20.26 0.27| 2340, 0.29 0
1/2/2006 15:30 19.68 0.25 2130| 0.24 0
1/2/2006 15:45 19.91 0.24| 1970, 0.23 0
1/2/2006 16:00 19.15 0.22] 1870, 0.23 0
1/2/2006 16:30 20.41 0.22] 1750, 0.22 0
1/2/2006 17:15 19.84 0.22] 1740, 0.22 10
1/2/2006 17:45 20.46 0.20| 1510, 0.20 10
1/2/2006 17:55 20.43 0.19| 1420, 0.18 10
1/2/2006 18:30 20.46 0.18| 1290, 0.17 10
1/2/2006 19:20 20.26 0.18| 1130, 0.16 10
1/2/2006 19:20§] 755 20.44| 78.15| 0.14, 1101, 0.15 12 0 6| 0.93
1/2/2006 19:55 20.12 0.18 1060| 0.15 10
1/2/2006 20:00] 890| 20.48| 78.10| 0.14| 1025, 0.15 21 32 6| 0.93
1/2/2006 20:30 20.06 0.17| 1000, 0.14 10
1/2/2006 21:00] 893| 20.49| 78.10/ 0.14| 940, 0.14 22 31 11| 0.93
1/2/2006 21:00 20.46 0.17) 960, 0.14 10
1/2/2006 21:30 20.52 0.18, 950| 0.13 10
1/2/2006 22:00] 567| 20.51| 78.09| 0.17| 893, 0.15 26 28 28| 0.93
1/2/2006 22:00 20.36 0.17, 920| 0.13 10
1/2/2006 22:30 20.42 0.17) 900, 0.13 10
1/2/2006 23:00] 792| 20.52| 78.10| 0.15| 845 0.13 19 30 16| 0.93
1/2/2006 23:30}] 752| 20.54| 78.10| 0.14| 806, 0.13 6 21 4| 0.93
1/3/2006 0:00] 671 20.60| 78.06| 0.14| 779| 0.12 8 25 0| 0.93
1/3/2006 0:30] 599 20.55| 78.12| 0.14| 751 0.12 15 19 0| 0.93
1/3/2006 1:00] 657 20.57| 78.11| 0.13] 725| 0.12 5 14 0| 0.93
1/3/2006 1:30] 726 20.57| 78.10/ 0.13] 699| 0.12 10 21 0| 0.93
1/3/2006 2:00] 639 20.56/ 78.13| 0.13] 654| 0.11 10 21 0| 0.93
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Appendix E - Gas Chromatograph Analysis Results

No. 1 Drift Opening

ICG, Inc.
Sago Mine 46-08791
No. 1 Drift Opening GAS CONCENTRATIONS

Date H2 02 N2 CH4 | CO H CO2 |C2H2| C2H4 C2H6 | Ar
and Time ppm % % % ppm % ppm | ppm | ppm | %
1/3/2006 2:30) 632 20.64| 78.06/ 0.13] 635 0.11 8 16 4 0.93
1/3/2006 3:00§ 632 20.61| 78.10, 0.13] 604, 0.11 4 18 0 0.93
1/3/2006 3:30§ 359| 20.61| 78.14| 0.12] 570y 0.10 0 0 0 0.93
1/3/2006 4:00§ 491 20.60| 78.14| 0.12] 5504 0.09 4 0 0 0.93
1/3/2006 4:30§ 435 20.61| 78.14| 0.12] 531, 0.10 0 0 0 0.93
1/3/2006 5:00f 543| 20.65| 78.10/ 0.12] 507, 0.10 0 0 0 0.93
1/3/2006 5:30f] 410 20.65| 78.13| 0.12] 478 0.09 0 0 0 0.93
1/3/2006 6:00§ 374| 20.67| 78.12] 0.11] 445 0.09 0 0 0 0.93
1/3/2006 6:30) 379| 20.71| 78.08| 0.11| 432, 0.08 0 0 0 0.93
1/3/2006 7:00§ 358 20.68| 78.11| 0.11] 414, 0.09 0 11 0 0.93
1/3/2006 7:30f] 404 20.68| 78.11| 0.11] 389 0.08 0 0 0 0.93
1/3/2006 8:00§ 301 20.71| 78.18| 0.11] 375 0.08 9 10 0 0.93
1/3/2006 8:30) 363 20.71| 78.10/ 0.11] 355/ 0.08 0 0 0 0.93
1/3/2006 9:00§ 267 20.71| 78.11] 0.11] 340y 0.08 0 0 0 0.93
1/3/2006 9:30) 250 20.71| 78.11] 0.11] 334, 0.08 7 0 0 0.93
1/3/2006 10:00§ 230| 20.70| 78.13| 0.11] 314 0.08 0 8 0 0.93
1/3/2006 10:30] 207| 20.73| 78.11| 0.10| 295| 0.07 6 8 5 0.93
1/3/2006 11:00] 205| 20.72| 78.11| 0.10| 282 0.07 0 0 0 0.93
1/3/2006 11:30] 184| 20.78| 78.06, 0.11| 271 0.07 0 8 0 0.93
1/3/2006 12:00f 170| 20.80| 78.13| 0.10| 216| 0.07 0 0 0 0.93
1/3/2006 12:30] 190| 20.79| 78.07| 0.10| 213| 0.07 0 0 0 0.93
1/3/2006 13:00] 188| 20.79| 78.06, 0.11| 263| 0.07 0 0 0 0.93
1/3/2006 13:30] 164| 20.81| 78.12) 0.10| 212 0.07 0 0 0 0.93
1/3/2006 14:30] 115| 20.82| 78.07, 0.09| 167| 0.06 0 4 0 0.93
1/3/2006 15:00 99| 20.81| 78.06| 0.09, 170| 0.06 4 5 0 0.93
1/3/2006 15:30 83| 20.83| 78.07| 0.09, 164 0.06 0 0 0 0.93
1/3/2006 16:30 70 20.84| 78.06/ 0.09| 148 0.06 0 0 0 0.93
1/3/2006 17:00 61 20.83| 78.07| 0.09| 141, 0.06 0 0 0 0.93
1/3/2006 17:30 56| 20.85| 78.06| 0.09, 136 0.06 0 0 0 0.93
1/3/2006 18:30 55| 20.85| 78.06| 0.09, 119| 0.05 0 0 0 0.93
1/3/2006 19:00 52| 20.86| 78.06| 0.08, 119| 0.06 0 0 0 0.93
1/3/2006 19:30 50| 20.88| 78.03| 0.09, 118 0.05 0 0 0 0.93
1/3/2006 20:00 50| 20.86| 78.06| 0.08, 107| 0.05 0 0 0 0.93
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Appendix E - Gas Chromatograph Analysis Results

No. 1 Drift Opening

ICG, Inc.
Sago Mine 46-08791
No. 1 Drift Opening GAS CONCENTRATIONS

Date H2 02 N2 CH4 | CO H CO2 |C2H2| C2H4 C2H6 | Ar
and Time ppm % % % ppm % ppm | ppm | ppm | %
1/3/2006 20:30 45| 20.86| 78.06, 0.08 102| 0.05 0 0 0 0.93
1/3/2006 21:00 42| 20.86| 78.06, 0.08 128| 0.05 0 0 0 0.93
1/3/2006 21:30 40| 20.87| 78.06) 0.08 120| 0.05 0 0 0 0.93
1/3/2006 22:00 41| 20.86| 78.05, 0.08 109| 0.06 0 0 0 0.93
1/3/2006 23:00 33| 20.87| 78.06| 0.08 97| 0.05 0 0 0 0.93
1/3/2006 23:30 31| 20.87| 78.06| 0.08 95/ 0.05 0 0 0 0.93
1/4/2006 0:01 30| 20.87| 78.06| 0.08 95/ 0.05 0 0 0| 0.93
1/4/2006 1:15 29| 20.86| 78.07| 0.08 80, 0.05 0 0 0| 0.93
1/4/2006 1:30 27| 20.87| 78.06| 0.08 76, 0.05 0 0 0 0.93
1/4/2006 2:00 26| 20.86| 78.07| 0.08 72, 0.05 0 0 0 0.93
1/4/2006 2:30 26| 20.81| 77.84| 0.08 69 0.03 0 0 0 0.93
1/4/2006 3:00 24| 20.86| 78.07| 0.08 66 0.05 0 0 0 0.93
1/4/2006 3:30 24| 20.87| 78.07| 0.08 61 0.05 0 0 0 0.93
1/4/2006 4:00 23| 20.87| 78.07| 0.08 58| 0.05 0 0 0 0.93
1/4/2006 4:30 22| 20.86| 78.07| 0.08 54, 0.05 0 0 0 0.93
1/4/2006 5:00 21| 20.87| 78.07| 0.08 51, 0.05 0 0 0 0.93
1/4/2006 5:30 20| 20.83| 77.91| 0.08 49| 0.05 0 0 0 0.93
1/4/2006 6:00 20| 20.82| 77.89| 0.08 49| 0.05 0 0 0 0.93
1/4/2006 6:30 20| 20.87| 78.07| 0.08 46| 0.05 0 0 0 0.93
1/4/2006 7:00 19| 20.87| 78.07| 0.08 43| 0.05 0 0 0 0.93
1/4/2006 7:30 17| 20.87| 78.07| 0.08 43| 0.05 0 0 0 0.93
1/4/2006 8:00 18| 20.87| 78.07| 0.08 39, 0.05 0 0 0 0.93
1/4/2006 9:00 15| 20.87| 78.07| 0.08 31, 0.05 0 0 0 0.93
1/4/2006 10:00 15| 20.85| 78.08| 0.08 26, 0.05 0 0 0 0.93
1/4/2006 11:00 23| 20.85| 78.09| 0.08 30, 0.05 0 0 0| 0.93
1/4/2006 12:00 24| 20.83| 78.10| 0.09 27, 0.05 0 0 0 0.93
1/4/2006 13:00 19| 20.82| 78.10| 0.09 24, 0.05 0 0 0 0.93
1/4/2006 14:00 18| 20.82| 78.11| 0.09 24, 0.05 0 0 0 0.93
1/4/2006 15:00 18| 20.83| 78.10| 0.09 25/ 0.05 0 0 0 0.93
1/4/2006 16:00 17| 20.81| 78.13| 0.09 22| 0.05 0 0 0 0.93
1/4/2006 18:00 15| 20.84| 78.09| 0.09 20, 0.04 0 0 0 0.93
1/4/2006 20:00 14| 20.85| 78.08| 0.09 18| 0.05 0 0 0 0.93
1/4/2006 22:00 12| 20.85| 78.08| 0.09 15| 0.05 0 0 0 0.93
1/5/2006 0:00 10| 20.84| 78.10| 0.09 13| 0.04 0 0 0 0.93
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Appendix E - Gas Chromatograph Analysis Results

No. 1 Drift Opening

ICG, Inc.
Sago Mine 46-08791
No. 1 Drift Opening

GAS CONCENTRATIONS

Date H2 02 N2 CH4 | CO | CO2 | C2H2 | C2H4 | C2H6 | Ar
and Time ppm % % % ppm % ppm | ppm | ppm | %
1/5/2006 2:00 9| 20.84| 78.10, 0.09 10| 0.04 0 0 0| 0.93
1/5/2006 4:00 8| 20.85| 78.09, 0.08 10| 0.04 0 0 0| 0.93
1/5/2006 6:00 7/ 20.84| 78.10| 0.08 9| 0.04 0 0 0| 0.93
1/5/2006 8:00 7/ 20.85| 78.09| 0.08 8| 0.04 0 0 0| 0.93
1/5/2006 10:00 6/ 20.85 78.09| 0.09 7/ 0.04 0 0 0| 0.93
1/5/2006 12:00 6/ 20.85 78.09| 0.09 6/ 0.04 0 0 0| 0.93
1/5/2006 14:00 5| 20.85| 78.09, 0.08 6/ 0.04 0 0 0| 0.93
1/5/2006 16:00 5| 20.85| 78.10, 0.08 5| 0.04 0 0 0| 0.93
1/5/2006 18:00 4| 20.85| 78.10| 0.08 4, 0.04 0 0 0| 0.93
1/5/2006 20:00 3| 20.85| 78.10, 0.08 4, 0.04 0 0 0| 0.93
1/5/2006 22:00 4, 20.85| 78.09| 0.08 3| 0.05 0 0 0| 0.93
1/6/2006 0:00 3| 20.85| 78.10, 0.08 4, 0.04 0 0 0| 0.93
1/6/2006 2:00 3| 20.83] 78.11, 0.09 3| 0.04 0 0 0| 0.93
1/6/2006 4:00 3| 20.85| 78.09, 0.09 3| 0.04 0 0 0| 0.93
1/6/2006 6:00 3| 20.85| 78.10, 0.08 2| 0.04 0 0 0| 0.93
1/6/2006 8:00 2| 20.86| 78.09, 0.08 2| 0.04 0 0 0| 0.93
1/6/2006 10:00 2| 20.86| 78.09, 0.08 2| 0.04 0 0 0| 0.93
1/6/2006 12:00 2| 20.86| 78.08, 0.08 2| 0.04 0 0 0| 0.93
1/6/2006 13:30 1/ 20.86| 78.09| 0.08 2| 0.04 0 0 0| 0.93
1/6/2006 15:30 1/ 20.85 78.02| 0.08 1/ 0.04 0 0 0| 0.93
1/6/2006 17:30 1/ 20.87| 78.08| 0.07 1/ 0.04 0 0 0| 0.93
1/6/2006 19:30 1/ 20.86| 78.09| 0.08 1/ 0.04 0 0 0| 0.93
1/7/2006 10:00 1/ 20.85 78.10| 0.08 1/ 0.04 0 0 0| 0.93
1/7/2006 10:30 1/ 20.87 78.09| 0.08 1/ 0.04 0 0 0| 0.93
1/7/2006 11:30 1/ 20.87| 78.09| 0.07 1/ 0.04 0 0 0| 0.93
1/7/2006 12:30 1/ 20.86| 78.10| 0.07 1/ 0.04 0 0 0| 0.93
1/7/2006 13:30 1/ 20.87| 78.11] 0.05 1/ 0.04 0 0 0| 0.93
1/7/2006 14:30 1/ 20.85 78.10| 0.08 1/ 0.04 0 0 0| 0.93
1/7/2006 15:30 1/ 20.85 78.09| 0.08 1/ 0.04 0 0 0| 0.93
1/7/2006 17:30 1/ 20.85 78.10| 0.08 1/ 0.04 0 0 0| 0.93
1/7/2006 19:30 1/ 20.86| 78.09| 0.08 1/ 0.04 0 0 0| 0.93
1/7/2006 21:30 1/ 20.85 78.10| 0.08 1/ 0.04 0 0 0| 0.93
1/7/2006 23:30 1/ 20.82| 78.00| 0.08 1 0.05 0 0 0| 0.93
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Appendix E - Gas Chromatograph Analysis Results

No. 1 Drift Opening

ICG, Inc.
Sago Mine 46-08791
No. 1 Drift Opening

GAS CONCENTRATIONS

Date H2 02 N2 CH4 | CO H CO2 |C2H2| C2H4 C2H6 | Ar

and Time ppm % % % ppm % ppm | ppm | ppm | %
1/8/2006 1:30 1/ 20.85 78.10| 0.08 1/ 0.04 0 0 0| 0.93
1/8/2006 7:00 1/ 20.83| 78.00| 0.13 1/ 0.04 0 0 0| 0.93
1/8/2006 9:00 1/ 20.86| 78.10| 0.08 1/ 0.04 0 0 0| 0.93
1/8/2006 12:00 1/ 20.84 78.11| 0.08 1/ 0.05 0 0 0| 0.93
1/8/2006 14:30 1| 20.74| 77.74| 0.08 1/ 0.04 0 0 0| 0.93
1/8/2006 15:30 1/ 20.84| 78.10| 0.09 1/ 0.04 0 0 0| 0.93
1/8/2006 17:30 1/ 20.85 78.09| 0.09 1/ 0.04 0 0 0| 0.93
1/8/2006 19:30 1/ 20.84 78.05| 0.13 1/ 0.04 0 0 0| 0.93
1/8/2006 21:50 1/ 20.85 78.08| 0.10 0| 0.04 0 0 0| 0.93
1/9/2006 2:30 1| 20.75 77.80| 0.17 1/ 0.04 0 0 0| 0.93
1/9/2006 4:30 0| 20.69| 77.60, 0.16 0| 0.03 0 0 0| 0.93
1/9/2006 6:30 0| 20.82| 78.08, 0.13 1/ 0.04 0 0 4| 0.93
1/9/2006 8:30 1/ 20.85 78.09| 0.09 0| 0.04 0 0 0| 0.93
1/9/2006 10:30 1/ 20.89| 78.07| 0.08 1/ 0.04 0 0 0| 0.93
1/9/2006 12:30 1/ 20.88| 78.08| 0.08 2| 0.03 0 0 0| 0.93
1/9/2006 14:30 1/ 20.87| 78.08| 0.08 1/ 0.03 0 0 0| 0.93
1/9/2006 16:30 1/ 20.88| 78.08| 0.08 1/ 0.03 0 0 0| 0.93
1/9/2006 18:30 1/ 20.88| 78.08| 0.07NDA 0.03 0 0 0| 0.93
1/9/2006 20:30] NDA| 20.88| 78.07| 0.09 1/ 0.04 0 0 0| 0.93
1/9/2006 22:30 1/ 20.89| 78.07| 0.07 1/ 0.03 0 0 0| 0.93
1/10/2006 2:30 0| 20.83| 77.89, 0.07 2| 0.04 0 0 0| 0.93
1/10/2006 4:30 1/ 20.87| 78.11| 0.07 2| 0.02 0 0 0| 0.93
1/10/2006 6:30 0| 20.85| 78.04, 0.14 2| 0.04 0 0 0| 0.93
1/10/2006 9:15 1/ 20.84 78.12| 0.06 1/ 0.04 0 0 0| 0.93
1/10/2006 11:15 1/ 20.87| 78.09| 0.07 1/ 0.04 0 0 0| 0.93
1/10/2006 13:15 1/ 20.84 78.12| 0.07 1/ 0.04 0 0 0| 0.93
1/10/2006 15:15 1/ 20.85 78.11| 0.07 1/ 0.04 0 0 0| 0.93
1/10/2006 17:15] NDA| 20.86| 78.10| 0.07 1/ 0.04 0 0 0| 0.93
1/10/2006 19:15 1/ 20.86| 78.09| 0.08 1/ 0.04 0 0 0| 0.93
1/10/2006 21:15 1/ 20.85 78.06| 0.07 1/ 0.09 0 0 0| 0.93
1/10/2006 23:30 1/ 20.83| 78.12| 0.08 1/ 0.04 0 0 0| 0.93
1/11/2006 4:30 1/ 20.84 78.11| 0.08 1/ 0.04 0 0 0| 0.93
1/11/2006 6:30 0| 20.84| 78.10, 0.08 1/ 0.04 0 0 0| 0.93
1/11/2006 8:30 1/ 20.84| 78.11] 0.08 1 0.04 0 0 0| 0.93
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Appendix E - Gas Chromatograph Analysis Results

No. 1 Drift Opening

ICG, Inc.
Sago Mine 46-08791
No. 1 Drift Opening

GAS CONCENTRATIONS

Date H2 02 N2 CH4 | CO H CO2 |C2H2| C2H4 C2H6 | Ar
and Time ppm % % % ppm % ppm | ppm | ppm | %
1/11/2006 10:30 0| 20.90| 78.05, 0.07 1/ 0.04 0 0 0| 0.93
1/11/2006 12:30 1/ 20.86| 78.09| 0.08 1/ 0.04 0 0 0| 0.93
1/11/2006 14:30 1/ 20.86| 78.09| 0.08 1/ 0.04 0 0 0| 0.93
1/11/2006 16:30 1/ 20.86| 78.09| 0.08 0| 0.04 0 0 0| 0.93
1/11/2006 18:30 1/ 20.88| 78.08| 0.07 1/ 0.04 0 0 0| 0.93
1/11/2006 20:30 1/ 20.87| 78.08| 0.08 0| 0.04 0 0 0| 0.93
1/11/2006 22:30 2| 20.86| 78.09, 0.07 1/ 0.04 0 0 0| 0.93
1/12/2006 2:15 1/ 20.86| 78.10| 0.06 1/ 0.04 0 0 0| 0.93
1/12/2006 9:30 1/ 20.86| 78.10| 0.07 1/ 0.04 0 0 0| 0.93
1/12/2006 11:30 1/ 20.86| 78.14| 0.07 2| 0.05 0 0 0| 0.93
1/12/2006 13:30 1/ 20.85 78.10| 0.07 0| 0.05 0 0 0| 0.93
1/12/2006 15:30 1/ 20.86| 78.09| 0.07 1/ 0.04 0 0 0| 0.93
1/12/2006 17:30 1/ 20.86| 78.09| 0.08 1/ 0.04 0 0 0| 0.93
1/12/2006 19:30 1/ 20.86| 78.09| 0.08 1/ 0.04 0 0 0| 0.93
1/12/2006 21:30 1/ 20.86| 78.09| 0.07 0| 0.04 0 0 0| 0.93
1/12/2006 23:30 1/ 20.86| 78.09| 0.08 1/ 0.04 0 0 0| 0.93
1/13/2006 5:30 0| 20.84| 78.09, 0.09 1/ 0.05 0 0 0| 0.93
1/13/2006 9:30 1/ 20.86| 78.08| 0.08 1/ 0.05 0 0 0| 0.93
1/13/2006 11:30 0| 20.85| 78.10, 0.08 1/ 0.05 0 0 0| 0.93
1/13/2006 13:30 0| 20.85| 78.09, 0.08 0| 0.04 0 0 0| 0.93
1/13/2006 15:30 1/ 20.86| 78.08| 0.09 1/ 0.04 0 0 0| 0.93
1/13/2006 17:30 0| 20.87| 78.08, 0.09 1/ 0.04 0 0 0| 0.93
1/13/2006 21:30 0| 20.85| 78.08, 0.09 0| 0.05 0 0 0| 0.93
1/13/2006 23:30 1/ 20.86| 78.09| 0.09 0| 0.03 0 0 0| 0.93
1/14/2006 4:00 0| 20.85| 78.09, 0.09 1/ 0.04 0 0 0| 0.93
1/14/2006 7:40 0| 20.80| 77.90, 0.37 0| 0.01 0 0 0| 0.93
1/14/2006 8:15 1/ 20.86| 78.08| 0.09 0| 0.04 0 0 0| 0.93
1/14/2006 10:30 1/ 20.88| 78.07| 0.08 1/ 0.04 0 0 0| 0.93
1/14/2006 12:30 1/ 20.89 78.06| 0.08 0| 0.04 0 0 0| 0.93
1/14/2006 14:30 1/ 20.90 78.05| 0.07 1/ 0.04 0 0 0| 0.93
1/14/2006 16:30 1/ 2091 78.06| 0.07 0| 0.03 0 0 0| 0.93
1/14/2006 18:30 1/ 20.91) 78.05| 0.07 1/ 0.04 0 0 0| 0.93
1/14/2006 20:30 0| 20.91| 78.05, 0.07 0| 0.04 0 0 0| 0.93
1/15/2006 9:30 1/ 20.86| 78.12| 0.07 1/ 0.03 0 0 0| 0.93
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Appendix E - Gas Chromatograph Analysis Results

Borehole No. 1
ICG, Inc.
Sago Mine 46-08791
Borehole No.1 GAS CONCENTRATIONS
Date H2 02 N2 CH4 CO CO2 C2H2 C2H4 C2H6 Ar
and Time ppm % % % ppm % ppm ppm ppm %
_ |
1/3/2006 5:53 1045 20.45 78.04 0.23 1052 0.14 16 0 0| 0.93
1/3/2006 6:55 963 20.45 78.08 0.21 914 0.14 20 30 7| 0.93
1/3/2006 10:45 713 20.66 78.04 0.16 508 0.09 10 14 4| 0.93
1/3/2006 11:15 450 20.68 78.04 0.16 491 0.09 9 15 5/ 0.93
1/3/2006 12:45 377 20.70 78.05 0.15 411 0.08 11 11 4| 0.93
1/3/2006 13:15 369 20.72 78.05 0.15 394 0.08 5 0 0| 0.93
1/3/2006 14:30 339 20.73 78.05 0.15 341 0.07 11 13 5/ 0.93
1/3/2006 15:30 279 20.74 78.04 0.16 337 0.07 10 10 5/ 0.93
1/3/2006 16:33 274 20.73 78.07 0.15 305 0.07 8 0 0| 0.93
1/3/2006 17:30 244 20.77 78.03 0.15 289 0.07 0 0 0| 0.93
1/3/2006 19:40 334 20.77 78.02 0.15 254 0.06 14 0 0| 0.93
1/3/2006 21:30 136 20.80 78.04 0.14 205 0.06 0 0 0| 0.93
1/4/2006 8:30 39 20.82 78.02 0.16 125 0.05 8 4 0| 0.93
1/4/2006 11:30 55 20.78 78.07 0.15 63 0.05 0 0 0| 0.93
1/4/2006 15:30 46 20.79 78.06 0.17 55 0.05 0 0 0| 0.93
1/5/2006 8:50 14 20.82 78.04 0.16 17 0.04 0 0 0| 0.93
1/5/2006 8:55 14 20.80 78.07 0.15 18 0.04 0 0 0| 0.93
1/5/2006 13:10 10 20.83 78.05 0.15 11 0.04 0 0 0| 0.93
1/5/2006 13:50 10 20.83 78.05 0.15 11 0.04 0 0 0| 0.93
1/5/2006 16:10 8 20.82 78.05 0.15 10 0.04 0 0 0| 0.93
1/5/2006 16:15 9 20.79 77.88 0.15 9 0.04 0 0 0| 0.93
1/5/2006 19:00 7 20.83 78.04 0.16 8 0.04 0 0 0| 0.93
1/5/2006 22:00 6 20.83 78.05 0.15 6 0.04 0 0 0| 0.93
1/6/2006 2:00 5 20.82 78.05 0.16 5 0.04 0 0 0| 0.93
1/6/2006 5:00 4 20.82 78.05 0.16 4 0.04 0 0 0| 0.93
1/6/2006 8:00 3 20.84 78.04 0.15 4 0.04 0 0 0| 0.93
1/6/2006 11:00 3 20.84 78.04 0.15 3 0.04 0 0 0| 0.93
1/6/2006 14:00 2 20.84 78.04 0.14 2 0.04 0 0 0| 0.93
1/6/2006 17:00 2 20.84 78.04 0.15 2 0.04 0 0 0| 0.93
1/6/2006 20:00 2 20.84 78.04 0.15 1 0.04 0 0 0| 0.93
1/6/2006 23:00 2 20.84 78.05 0.15 2 0.04 0 0 0| 0.93
1/7/2006 3:00 2 20.82 78.07 0.15 2 0.04 0 0 0| 0.93
1/7/2006 8:00 1 20.84 78.05 0.15 1 0.04 0 0 0| 0.93
1/7/2006 11:00 1 20.84 78.04 0.15 1 0.04 0 0 0/ 0.93
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Appendix E - Gas Chromatograph Analysis Results

Borehole No. 1

ICG, Inc.
Sago Mine 46-08791
Borehole No.1

GAS CONCENTRATIONS

Date H2 02 N2 CH4 CO CO2 C2H2 C2H4 C2H6 Ar

and Time ppm % % % ppm % ppm ppm ppm %
1/7/2006 14:00 2 20.83 78.05 0.15 1 0.04 0 0 0| 0.93
1/7/2006 18:00 1 20.83 78.05 0.15 2 0.04 0 0 0| 0.93
1/7/2006 22:00 1 20.83 78.04 0.15 1 0.04 0 0 0| 0.93
1/8/2006 1:00 1 20.83 78.06 0.14 1 0.04 0 0 0| 0.93
1/8/2006 8:30 1 20.84 78.05 0.14 1 0.04 0 0 0| 0.93
1/8/2006 11:00 1 20.81 78.04 0.17 1 0.04 0 0 0| 0.93
1/9/2006 8:00 1 20.82 78.02 0.18 1 0.04 0 0 0| 0.93
1/9/2006 11:00 1 20.85 78.03 0.15 2 0.03 0 0 0| 0.93
1/9/2006 14:00 1 20.85 78.04 0.15 2 0.03 0 0 0| 0.93
1/9/2006 17:30 1 20.86 78.04 0.14 2 0.03 0 0 0| 0.93
1/9/2006 20:30 1 20.86 78.04 0.14 1 0.03 0 0 0| 0.93
1/10/2006 4:00 1 20.86 78.06 0.12 1 0.02 0 0 0| 0.93
1/10/2006 8:17 1 20.81 78.09 0.12 1 0.04 0 0 0| 0.93
1/10/2006 11:00 1 20.85 78.10 0.12 2 0.04 0 0 0| 0.93
1/10/2006 14:15 1 20.82 78.08 0.13 1 0.04 0 0 0| 0.93
1/10/2006 19:00 1 20.84 78.06 0.13 2 0.04 0 0 0| 0.93
1/11/2006 4:00 1 20.82 78.07 0.14 2 0.04 0 0 0| 0.93
1/11/2006 13:00 1 20.85 78.04 0.14 1 0.04 0 0 0| 0.93
1/11/2006 16:15 1 20.84 78.05 0.14 1 0.04 0 0 0| 0.93
1/11/2006 18:35 1 20.85 78.05 0.13 1 0.03 0 0 0| 0.93
1/11/2006 20:50 1 20.86 78.08 0.13 1 0.00 0 0 0| 0.93
1/11/2006 22:35 1 20.85 78.04 0.14 2 0.04 0 0 0| 0.93
1/12/2006 0:35 1 20.82 78.06 0.15 1 0.04 0 0 0| 0.93
1/12/2006 2:35 1 20.82 78.06 0.15 2 0.04 0 0 0| 0.93
1/12/2006 4:30 1 20.83 78.05 0.16 2 0.04 0 0 0| 0.93
1/12/2006 6:30 1 20.83 78.05 0.15 1 0.04 0 0 0| 0.93
1/12/2006 8:32 1 20.83 78.05 0.15 1 0.04 0 0 0| 0.93
1/12/2006 10:45 1 20.85 78.03 0.15 3 0.04 0 0 0| 0.93
1/12/2006 12:29 1 20.81 78.06 0.15 1 0.04 0 0 0| 0.93
1/12/2006 14:32 1 20.82 78.05 0.16 3 0.04 0 0 0| 0.93
1/12/2006 16:25 1 20.82 78.05 0.16 1 0.04 0 0 0| 0.93
1/12/2006 18:20 1 20.83 78.02 0.18 1 0.04 0 0 0| 0.93
1/12/2006 20:20 1 20.83 78.03 0.17 1 0.04 0 0 0| 0.93
1/12/2006 22:20 1 20.84 78.02 0.17 1 0.04 0 0 0/ 0.93
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Appendix E - Gas Chromatograph Analysis Results

Borehole No. 1
ICG, Inc.
Sago Mine 46-08791
Borehole No.1 GAS CONCENTRATIONS
Date H2 02 N2 CH4 CO CO2 C2H2 C2H4 C2H6 Ar
and Time ppm % % % ppm % ppm ppm ppm %
1/13/2006 0:35 1 20.81 78.05 0.16 1 0.04 0 0 0| 0.93
1/13/2006 2:40 1 20.77 77.90 0.26 1 0.04 0 0 0| 0.93
1/13/2006 4:34 1 20.82 78.04 0.16 1 0.05 0 0 0| 0.93
1/13/2006 6:40 1 20.82 78.05 0.16 1 0.04 0 0 0| 0.93
1/13/2006 8:38 1 20.85 78.01 0.17 1 0.04 0 0 0| 0.93
1/13/2006 10:35 1 20.82 78.04 0.18 2 0.04 0 0 0| 0.93
1/13/2006 12:32 1 20.79 78.04 0.20 1 0.04 0 0 0| 0.93
1/13/2006 14:30 1 20.83 78.02 0.18 1 0.04 0 0 4| 0.93
1/13/2006 16:30 1 20.82 78.02 0.19 2 0.04 0 0 0| 0.93
1/13/2006 18:30 1 20.83 78.01 0.20 1 0.04 0 0 0| 0.93
1/13/2006 20:30 1 20.86 78.09 0.08 1 0.04 0 0 0| 0.93
1/13/2006 22:30 0 20.88 78.09 0.06 4 0.04 0 0 0| 0.93
1/14/2006 0:30 0 20.85 78.12 0.05 0 0.04 0 0 0| 0.93
1/14/2006 2:30 0 20.86 78.11 0.06 0 0.04 0 0 0| 0.93
1/14/2006 4:30 0 20.86 78.11 0.06 1 0.04 0 0 0| 0.93
1/14/2006 6:30 1 20.82 78.03 0.18 1 0.04 0 0 0| 0.93
1/14/2006 8:30 1 20.82 78.02 0.19 1 0.04 0 0 0| 0.93
1/14/2006 10:27 1 20.85 78.02 0.16 1 0.04 0 0 0| 0.93
1/14/2006 12:31 1 20.87 77.99 0.17 2 0.04 0 0 0| 0.93
1/14/2006 14:37 1 20.87 78.00 0.19 1 0.04 0 0 0| 0.93
1/14/2006 16:29 1 20.88 77.98 0.17 1 0.04 0 0 0| 0.93
1/14/2006 18:35 0 20.93 78.07 0.04 0 0.04 0 0 0| 0.93
1/14/2006 20:28 0 20.93 78.07 0.03 0 0.04 0 0 0| 0.93
1/14/2006 22:28 0 20.91 78.07 0.05 0 0.04 0 0 0| 0.93
1/15/2006 0:31 1 20.95 78.04 0.04 0 0.04 0 0 0| 0.93
1/15/2006 2:33 0 20.88 78.02 0.14 1 0.04 0 0 0| 0.93
1/15/2006 4:37 1 20.91 78.09 0.04 0 0.04 0 0 0| 0.93
1/15/2006 6:34 1 20.87 77.96 0.20 0 0.04 0 0 0| 0.93
1/15/2006 8:31 1 20.88 78.00 0.15 1 0.04 0 0 0| 0.93
1/15/2006 10:34 1 20.83 78.05 0.15 1 0.04 0 0 0| 0.93
1/15/2006 12:33 1 20.84 78.03 0.16 1 0.04 0 0 0| 0.93
1/15/2006 14:49 1 20.85 78.06 0.16 1 0.04 0 0 0| 0.93
1/15/2006 16:34 1 20.84 78.03 0.16 1 0.04 0 0 0| 0.93
1/15/2006 18:40 0 20.88 78.08 0.07 1 0.04 0 0 0/ 0.93
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Appendix E - Gas Chromatograph Analysis Results

Borehole No. 1
ICG, Inc.
Sago Mine 46-08791
Borehole No.1 GAS CONCENTRATIONS
Date H2 02 N2 CH4 CO CO2 C2H2 C2H4 C2H6 Ar
and Time ppm % % % ppm % ppm ppm ppm %
1/15/2006 20:33 1 20.90 78.09 0.05 0 0.04 0 0 0| 0.93
1/15/2006 22:37 1 20.87 78.08 0.08 1 0.04 0 0 0| 0.93
1/16/2006 0:40 0 20.88 78.09 0.05 1 0.04 0 0 0| 0.93
1/16/2006 2:42 0 20.86 78.08 0.09 1 0.04 0 0 0| 0.93
1/16/2006 4:35 1 20.77 77.94 0.31 1 0.04 0 0 4| 093
1/16/2006 6:40 1 20.82 78.03 0.16 1 0.04 0 0 0| 0.93
1/16/2006 8:42 1 20.83 78.03 0.17 1 0.04 0 0 0| 0.93
1/16/2006 10:38 1 20.83 78.01 0.18 2 0.04 0 0 4| 0.93
1/16/2006 12:40 1 20.81 78.05 0.17 2 0.04 0 0 3| 0.93
1/16/2006 14:31 1 20.82 78.05 0.17 1 0.04 0 0 0| 0.93
1/16/2006 16:40 1 20.81 78.04 0.17 1 0.04 0 0 0| 0.93
1/16/2006 18:30 1 20.82 78.04 0.17 1 0.04 0 0 0| 0.93
1/16/2006 20:30 1 20.83 78.04 0.16 1 0.04 0 0 0| 0.93
1/16/2006 22:28 1 20.79 77.96 0.28 1 0.04 0 0 4| 0.93
1/17/2006 0:35 1 20.81 78.04 0.18 1 0.04 0 0 0| 0.93
1/17/2006 2:33 1 20.80 78.05 0.18 1 0.04 0 0 0| 0.93
1/17/2006 4:39 1 20.78 78.02 0.23 2 0.04 0 0 0| 0.93
1/17/2006 6:35 2 20.80 78.05 0.17 1 0.04 0 0 0| 0.93
1/17/2006 8:40 1 20.84 78.01 0.18 1 0.04 0 0 0| 0.93
1/17/2006 10:45 1 20.85 78.00 0.18 1 0.04 0 0 0| 0.93
1/17/2006 12:40 2 20.84 78.00 0.19 1 0.04 0 0 0| 0.93
1/17/2006 14:40 1 20.84 78.00 0.20 2 0.04 0 0 0| 0.93
1/17/2006 16:35 1 20.84 77.99 0.19 1 0.04 0 0 0| 0.93
1/17/2006 18:40 1 20.84 77.99 0.19 1 0.04 0 0 0| 0.93
1/17/2006 20:37 1 20.84 78.00 0.19 1 0.04 0 0 0| 0.93
1/17/2006 22:23 1 20.83 78.00 0.19 1 0.04 0 0 0| 0.93
1/18/2006 0:35 1 20.82 78.01 0.19 1 0.04 0 0 0| 0.93
1/18/2006 2:35 1 20.82 78.01 0.20 1 0.04 0 0 0| 0.93
1/18/2006 4:35 1 20.83 78.01 0.18 1 0.04 0 0 0| 0.93
1/18/2006 6:35 1 20.84 77.99 0.19 1 0.04 0 0 0| 0.93
1/18/2006 8:42 1 20.83 78.01 0.19 1 0.04 0 0 0| 0.93
1/18/2006 10:26 1 20.82 78.01 0.20 0 0.04 0 0 0| 0.93
1/18/2006 12:25 1 20.82 78.03 0.18 1 0.04 0 0 0| 0.93
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Appendix F - Accident Investigation Data - Victim Information

Accident Investigation Data - Victim Information U.S. Department of Labor (é
Event Number: [ 4 [ 1[3[4[4[1]4] Mine Safety and Health Administration )
Victim Information: 1
1. Name of Injured/lll Employee: 2.8ex |3. Victim's Age 4, Last Four Digits of SSN: 5. Degree of Injury:
Terry Helms - M 50 01  Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Dateand Time Started:
a. Date: 01/02/2006 b.Time: 17:00 a. Date: 01/02/2006 b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
195 Preshifter 092 walking Yes | X |No | ]
11a ET::):rience Years Weeks Days b. Regular Years Weeks Days o This Years Weeks Days 4. Total Years Weeks Days
Work Activity: 17 0 0 Job Title: ] 26 0 Mine: 0 26 /] Mining: 29 0 0
12. What Directly Inflicted Injury or lliness? 13. Nature of Injury or liiness:
023 carbon monoxide gas from an explosion 110  carbon monoxide intoxication
14, Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner. | | Annual: | | Task: | |
15. Company of Employment:(If different from production operator)
Operator - Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment:
Not Applicable: | X | FirstAid: | | cPR: | | EMT: | |  Medical Professional: | | Nome: | |
17. Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
Victim Information: 2
1. Name of Injured/lll Employee: 2. Sex 3. Victim's Age 4. Last Four Digits of SSN: §. Degree of Injury:
Jackie L. Weaver M 51 01 Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/03/2006  b. Time: 17:00 & Date: 01022006  b.Time: 0:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
002  Electrican 076  traveling to work assignment Yes | X|No| | ]
1; .Ti)ic:arienoe: Years Weeks Days Regular Years Weeks Days ... Years Week Days ;. Years Weeks Days
Work Activity: 26 0 0 Job Title: 26 o0 0 Mine: 2 0 0 Mining: 26 o0 0
12. What Directly Inflicted Injury or lliness? 13.Nature of Injury or lliness:
023 carbon monoxide from explosion 110 carbon monoxide intoxication
14, Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: | | Task: | |
15. Company of Employment: (If different from production operator)
Operator . Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment:
Not Applicable: | X | First-Aid: | | cPR: | | EMT | |  Medical Professional: | | None: | |
17.Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
Victim Information: 3
1. Name of Injured/lll Employee: 2. Sex 3. Victim's Age 4. Last Four Digits of SSN: 5. Degree of Injury:
James A. Bennett M 61 o 01 _ Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006 b.Time: 17:00 a. Date: 01/02/2006 b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
050  Shuttle Car Operator 076 Traveling to work assignment Yes ] X tNO i l
1a1l-_r5h’::°"9"°°‘ Years Weeks Days b. Regular Years Weeks Days & This Years Week Days 4. Tota Years Weeks Days
Work Activity: 23 0 0 Job Title: 23 0 0 Mine: 0 20 0 Mining: 25 0 0
12. What Directly Inflicted Injury or lliness? 13. Nature of Injury or lliness:
023  carbon monoxide from explosion ; 100  carbon monoxide intoxication
14, Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: | | Task: | |
15.Company of Employment:(If different from production operator)
Operator Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment:
Not Applicable: | X | First-Aid: | | CPR: | | EMT: | |  Medical Professional: | | None: | |
17. Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
MSHA Form 7000-50b, Dec 1994 Printed 02/14/2007 10:15:18 AM
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Appendix F - Accident Investigation Data - Victim Information

Accident Investigation Data - Victim Information U.S. Department of Labor (é
EventNumber: | 4| 13[4 ][4 1] 4] Mine Safety and Health Administration )
Victim Information: 4
1. Name of Injured/llil Employee: 2. Sex |3.Victim's Age 4, Last Four Digits of SSN: 5. Degree of Injury:
Alva M. Bennett M 51 01 Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006 b.Time: 17:00 a. Date: 01/02/2006 b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
) 036  Continuous Miner Operator 076 Traveling to work assignment Yes | X |No ] ]
1;: ET:"’:""’"W Years Weeks Days b. Regular Years Weeks Days & Tis Years Weeks Days 4 Total Years Weeks Days
Work Activity: 25 ] 0 Job Title: 25 0 0 Mine: 2 26 0 Mining: 29 0 0
12. What Directly Inflicted Injury or lliness? 13. Nature of Injury or lliness:
023 carbon monoxide from explosion 110  carbon monoxide intoxication
14. Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: | | Task: | |
15. Company of Employment:(If different from production operator)
Operator Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment: B
Not Applicable: | X | FirstaAid: | | cPR: | | EMT: | | Medical Professional. | | None: | |
17. Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
Victim Information: 5
1. Name of Injured/lll Employee: 2.8ex | 3.Victim's Age 4. Last Four Digits of SSN: 5. Degree of Injury:
_______Thomas p. Anderson M 39 01 Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006  b.Time: 17:00 a. Date: 0102/2006  b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
050  Shuttle Car Operator ; 076  Traveling to work assignment Yes | X |[No| |
: .TEh)it:erienoe: Years Weeks Days b. Regular Years = Weeks Days ' e This Years Week Days d. Total Years Weeks Days
Work Activity: 2 o 0 Job Title: 2 /] [/} Mine: 0 16 0 Mining: 10 0 0
12. What Directly Inflicted Injury or lliness? 13.Nature of Injury or liiness:
023 carbon monoxide from explosion 110 carbon monoxide intoxication
14. Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: | | Task: | |
15. Company of Employment: (If different from production operator)
Operator : Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment:
NotApplicable: | | Firstai: | | cPR. | | EMT: | |  Medical Professional: | | None: | |
17.Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: ~ 9999 None (No Union Affiliation)
Victim Information: 6
1. Name of Injured/lll Employee: 2. Sex 3. Victim's Age 4. Last Four Digits of SSN: 5. Degree of Injury:
Martin Toler Jr. M 51 01 _ Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006 b.Time: 17:00 a. Date: 01/02/2006 b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
049 Forman 076  Traveling to work assignment Yes i X IN"l l
1;.»1[5:'23"9"03- Years Weeks Days Regular Years Weeks Days o This Years Week Days . .o Years Weeks Days
Work Activity: 25 0 0 Job Title: 25 0 0 Mine: 0 14 /] Mining: 32 0 0
12. What Directly Inflicted Injury or lliness? 13. Nature of Injury or liness:
023 carbon monoxide from explosion 110  Carbon monoxide intoxication
14. Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: l | Task: | l
15.Company of Employment:(If different from production operator)
Operator Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment:
Not Applicable: | X | First-Aid: | | CPR: | | EMT: | |  Medical Professional: | | None: | |
17. Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
MSHA Form 7000-50b, Dec 1994 Printed 02/14/2007 10:15:19 AM
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Appendix F - Accident Investigation Data - Victim Information

Accident Investigation Data - Victim Information U.S. Department of Labor (6
Event Number: | 4| 1[3] 4[4[ 1]4] Mine Safety and Health Administration )
Victim Information: 7
1. Name of Injured/lll Employee: 2. Sex |3. Victim's Age 4, Last Four Digits of SSN: 5. Degree of Injury:
Fred G. Ware M 58 01  Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006 b.Time: 17:00 a. Date: 01/02/2006 b.Time: 6:00
8. Regular Job Title: 9. Work;ctivﬂy when Injured: 10. Was this work activity part of regular job?
036 Continuous Miner Operator 076  Traveling to work assignment _ Yes | X |No| |
1;-. E_:‘i’:ﬁem Years Weeks Days b. Regular Years Weeks Days & This Years Weeks Days 4 Total Years Weeks Days
Work Activity: 15 0 0 Job Title: 15 0 0 Mine: 1 36 0 Mining: 37 0 0
12. What Directly Inflicted Injury or lliness? 13. Nature of Injury or lliness:
023 Carbon monoxide from explosion 110  Carbon monoxide intoxication
14. Training Deficiencies:
Hazard: | | ~ New/Newly-Employed Experienced Miner: | | Amnual: | | Task: | |
15. Company of Employment:(if different from production operator)
Operator Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment:
NotApplicable: | |  FirstAid: | | cPR: | | EMT: | |  Medical Professional: | | None: | |
17. Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
Victim Information: 8
1. Name of Injured/ill Employee: 2. Sex 3. Victim's Age 4. Last Four Digits of SSN: ] 5. Degree of Injury:
Jesse L. Jones M 44 | 01 Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006 b.Time: 17-00 a. Date: 01/02/2006  b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work ;GU\MY part of regular job?
046 Roof bolter operator 076  Traveling to work assignment Yes | X|No| |
: .TI:_;:efience: Years Weeks Days b. Regular Years Weeks Days ¢ This Years Week Days d. Total Years Weeks Days
Work Activity: 14 0 0 Job Title: 14 ] 0 Mine: 0 36 (7] Mining: 18 0 0
12. What Directly Inflicted Injury or liness? 13.Nature of Injury or lliness:
023 Carbon monoxide from explosion 110 Carbon monoxide intoxication
14. Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: | | Task: | |
15. Company of Employment: (If different from production operator)
Operator Independent Contractor ID: (if applicable)
18. On-site Emergency Medical Treatment:
Not Applicable: | X | First-Aid: | | cPR: | | EMT: | |  Medical Professiona: | | None: | |
17.Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
Victim Information: 9
1. Name of Injured/lll Employee: 2. Sex 3. Victim's Age 4. Last Four Digits of SSN: 5. Degree of Injury:
Marshall Wi M 50 01 _ Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006 b.Time: 17:00 a. Date: 01/02/2006 b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
028  Scoop Operator 076  Traveling to work assignment Yes | X |No| |
1;_-;’::9"9"09- Years Weeks Days b. Regular Years Weeks Days & This Years Week Days 4 Total Years Weeks Days
Work Activity: 5 0 0 Job Title: 5 0 0 Mine: 1 8 0 Mining: 23 0 0
12. What Directly Inflicted Injury or lliness? 13. Nature of Injury or liness:
023  Carbon monoxide from explosion . 110 Carbon monoxide intoxication
14. Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: l | Annual: | | Task: | |
15.Company of Employment:(If different from production operator)
Operator Independent Contractor ID: (if a.;‘)lﬁli“r‘.:able]
16. On-site Emergency Medical Treatment:
Not Applicable: | X | First-Aid: | | CPR: | | EMT: | |  Medical Professional: | | None: | |
17. Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
MSHA Form 7000-50b, Dec 1994 Printed 02/14/2007 10:15:20 AM
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Appendix F - Accident Investigation Data - Victim Information

Accident Investigation Data - Victim Information U.S. Department of Labor (é
EventNumber: | 4| 13[4 |4 1] 4] Mine Safety and Health Administration )
Victim Information: 10
1. Name of Injured/lll Employee: 2. Sex |3.Victim's Age 4, Last Four Digits of SSN: 5. Degree of Injury:
David W. Lewis M 28 01 Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006 b.Time: 17:00 a. Date: 01/02/2006 b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
047 Roo!‘Bon‘er Operator 076 Traveling to work assingment Yes | X ] No | |
1;‘ ET’:I’:"“’"” Years Weeks Days b. Regular Years Weeks Days & This Years Weeks Days 4 Total Years Weeks Days
Work Activity: 1 0 0 Job Title: 1 /] /] Mine: 1 32 0 Mining: ¢ 32 0
12. What Directly Inflicted Injury or lliness? 13. Nature of Injury or lliness:
023 _ Carbon monoxide from explosion 110  Carbon monoxide intoxication
14. Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annal: | | Task: | |
15. Company of Employment:(If different from production operator)
Operator Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment:
Not Applicable: | X | FirstAid: | | cPR: | | EMT: | |  Medical Professional: | | None: | |
17. Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
Victim Information: 1"
1. Name of Injured/lll Employee: 2. Sex 3. Victim's Age 4. Last Four Digits of SSN: 5. Degree of Injury:
_____ Jerry L. Groves M 56 01 Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006 b, Time: 17:00 & Date: 014022008  b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
047  Roof Bolter Operator 076  Traveling to work assignment Yes I X ‘ No ] ‘
131 'TEh’i‘:e"e"“: Yeas Weeks  Days | .. Yeas Weeks Days . Yeas  Week  Days ... Years Weeks Days
Work Activity: 20 0 0 Job Title: 20 0 0 Mine: 1 0 0 Mining: 28 0 0
12. What Directly Inflicted Injury or liiness? 13.Nature of Injury or lliness:
023 Carbon monoxide from explosion 110 Carbon monoxide intoxication
14. Training Deficiencies: '
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: | | Task: | |
15. Company of Employment: (If different from production operator)
Operator _ Independent Contractor ID: (if applicable)
18. On-site Emergency Medical Treatment:
Not Applicable: | X | Firstaid: | | CPR: | | EMT: | |  Medical Professiona: | | None: | |
17.Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
Victim Information: 12
1. Name of Injured/lll Employee: 2. Sex 3. Victim's Age 4. Last Four Digits of SSN: §. Degree of Injury:
George J. Hamner M 54 01 _ Fatal
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006 b.Time: 17:00 a. Date: 01/02/2006 b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
050  Shuttle Car Operator 076  Traveling to work assignment Yes | X iNo | [
1;-_5::“‘"“ Years Weeks Days b. Regular Years Weeks Days & This Years Week Days o Tota Years Weeks Days
Work Activity: 13 0 ] Job Title: 13 0 0 Mine: 1 26 o Mining: 26 0 0
12. What Directly Inflicted Injury or lliness? 13. Nature of Injury or lliness:
023  Carbon monoxide from explosion 110  Carbon monoxide intoxication
14, Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: | | Task: | |
15.Company of Employment:(If different from production operator)
Operator Independent Contractor ID: (if aE:plicabIe)
16. On-site Emergency Medical Treatment:
Not Applicable: | X | FirstAid: | | CPR: | | EMT: | |  Medical Professional: | | None: | |
17. Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
MSHA Form 7000-50b, Dec 1994 Printed 02/14/2007 10:15:21 AM
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Appendix F - Accident Investigation Data - Victim Information

Accident Investigation Data - Victim Information U.S. Department of Labor @
EventNumber: [ 4 | 1[3] 4[4[ 1] 4] Mine Safety and Health Administration )
Victim Information: 13
1. Name of Injured/Ill Employee: 2. Sex |3. Victim's Age 4. Last Four Digits of SSN: 5. Degree of Injury:
Randal McCloy M 26 02  Permanent total or partial disability
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
a. Date: 01/02/2006 b.Time: 6:00
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
046 Roof Bolter Operator 076 Traveling to work assignment Yes [ X |No | |
11. Experience  years  Weeks D Years Weeks Da Years Weeks Da Years Weeks Da
a. This " b. Regular Lt ¢ This ve d. Total ve
Work Activity: 0 24 0 Job Title: /] 24 0 Mine: 1 16 0 Mining: 4 12 0
12. What Directly Inflicted Injury or lliness? 13. Nature of Injury or liness:
023 Carbon monoxide from explosion - 110  Carbon monoxide poisoning
14, Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: | | Task: | |
15. Company of Employment:(If different from production operator)
Operator Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment:
Not Applicable: | X | First-Aid: ! ] CPR: I | EMT: | |  Medical Professional: | | None: | |
17. Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim: 9999 None (No Union Affiliation)
Victim Information:
1. Name of Injured/lll Employee: 2. Sex 3. Victim's Age 4. Last Four Digits of SSN: 5. Degree of Injury:
6. Date(MMWDD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
8. Regular Job Title: 9. Work Activity when Injured: 10. Was this work activity part of regular job?
ves | |no| |
11. Experience:
a. This Years  Weeks Days b. Regular Years Weeks Days o This Years Week Days d. Total Years Weeks Days
Work Activity: Job Title: Mine: Mining:
12. What Directly Inflicted Injury or lliness? 13.Nature of Injury or lliness:
14, Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: | | Task: | |
15. Company of Employment: (If different from production operator)
Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment:
NotApplicable: | | FirstAid: | | CPR: | | EMT: | |  Medical Professiona: | | None: | |
17.Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim:
Victim Information:
1. Name of Injured/lll Employee: 2. Sex 3. Victim's Age 4. Last Four Digits of SSN: §. Degree of Injury:
6. Date(MM/DD/YY) and Time(24 Hr.) Of Death: 7. Date and Time Started:
8. Regular Job Title: 9. Work Activity when Injured: ' 10. Was this work activity part of regular job?
Yes | [No| |
11. Experience: Years  Weeks Days Years Weeks Days Years Week Da Years Weeks Da
a. This b. Regular ¢: This v d. Total ve
Work Activity: Job Title: Mine: Mining:
12. What Directly Inflicted Injury or lliness? 13. Nature of Injury or lliness:
14. Training Deficiencies:
Hazard: | | New/Newly-Employed Experienced Miner: | | Annual: | | Task: | [
15.Company of Employment:(If different from production operator) ,
Independent Contractor ID: (if applicable)
16. On-site Emergency Medical Treatment:
Not Applicable: | | First-Aid: | | CPR: | | EMT: | |  Medical Professional: | | None: | |
17. Part 50 Document Control Number: (form 7000-1) 18. Union Affiliation of Victim:
|
MSHA Form 7000-50b, Dec 1994 Printed 02/14/2007 10:15:22 AM

Appendix F - Page 5 of 5




Appendix G - Lists of Individuals Who Assisted with the Investigation

Samuel R. Kitts
John B. Stemple
Charles C. Dunbar

Timothy A. Martin

Carl L. Crumrine
Jeffery Toler

Burlin Wright
Bradley L. Hamrick
James A. Schoonover
Roger D. Hendrick
Vaughn Miller
Kermitt Melvin

Gary D. Carpenter

Jeremy R.Toler
Brian E. Curtis
Chester Runyon
Teddy J. Hickman
Basil J. Chidester
Chris Chisolm
Ronnald E. Grall
Joseph Runyon
Roy L. Williams
William L. Chisolm
Charles R. Wilson
Edmund B. Payne

Appendix G - Page 1 of 3

International Coal Group, Inc.

Senior VP of Operations WV &
Maryland Region

Assistant Director of Safety and
Employee Development

General Manager, Buckhannon
Division

Corporate Director of Health and
Safety

Wolf Run Mining Company

Richard Bragg
Joseph Ryan
Joseph Myers

Ron Helmic
William Saltis
Ralph Tanner

John Travise Jr.
Philip R. Clevenger

Sago Miners

Travis ]J. Anderson
Craig D. Newson
Mike W. Butcher
Harold Baisden Jr.
Kenneth Anderson
Gary L. Marsh
Roger L. Shiflet
Francis Johnson
Denver D. Anderson
Thomas L. Everson
Nathan H. Eye
Darrel Lucas



Appendix G - Lists of Individuals Who Assisted with the Investigation

(Cont’d)

United Mine Workers of America

Ron Bowersox Gary Trout
Max Kennedy Butch Oldham
Ted Hapney Mark Cochran

Dennis Bailey

State of West Virginia

Brian Mills John Hall

Jeff Bennett Barry Fletcher
Mike Rutledge Phil Atkins

Jim Hodges John Collins
J.D. Higginbotham John Cruse
Monte Hieb Doug Conaway

MSHA - Educational Field Service
Preston T. White
MSHA - District 4
James D. Honaker
MSHA - National Mine Health and Safety Academy
Donald C. Starr David S. Mandeville
Theodore G. Farrish Harold E. Newcomb

Arthur D. Wooten

MSHA - Pittsburgh Safety and Health Technology Center

Thomas A. Morley Dennis A. Beiter
James D. Baca Gary J. Shemon

Kim S. Diederich Mark E. Schroeder
Scott K. Johnson C.W. Moore

Terence M. Taylor Richard Allwes
Michael Gauna John R. Cook

Mark A. Pompei George N. Aul
William J. Francart Donald A. Sulkowski
Dean Skorski William Helfich
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Appendix G - Lists of Individuals Who Assisted with the Investigation

(Cont’d)

MSHA - Approval and Certification Center
Kevin L. Hedrick Robert J. Holubeck
Department of Labor, Office of the Solicitor

James B. Crawford Timothy S. Williams
Robert S. Wilson
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SCSR bottom and top

SCSR goggles

Cluster of 3 used SCSRs and 2 SCSR bottoms:

handwritten identification "A14225” S/N 134173, handwritten
identification "A10603” S/N 129841, handwritten identification
"A15174” S/N 134124, one additional glove in cluster,
potential brought in by rescue teams all 3 SCSRs

1 glove

SCSR pouch

SCSR bottom
SCSR goggles

Used SCSR S/N 21306, handwritten identification "63022"

Water line

Empty crunchy bar wrapper

SCSR top

8 oz. water bottle, Damaged

SCSR top
Hard Hat Black "Skinny” yellow tape Randall McCloy

Used SCSR against rib S/N 23964, handwritten identification "64552",
green, white & red reflective tape on SCSR

Channel locks

Randal McCloy

Red handkerchief

SCSR top
SCSR pouch

Methane detector CSE 102 large digital readout S/N 4588
Curtain laying on bottom with green paint on it (small red pool in center of curtain)
Used SCSR S/N A15162, handwritten identification "134632”

Bucket No. 8 —m—mmmmm7#7°% —— = |
Pick hammer

Jerry Groves

Used SCSR S/N 22526, handwritten identification "62974”, written on front is "SMAGR”

Hydraulic oil can AW68
Bucket No. 7

I

Thermos (Green jacket under thermos)

Water Jug—\
Used SCSR S/N A06285, handwritten identification "123670”

Bucket No. 6 —089 — |

Alva M. Bennett

Bucket No. 5
Used S/N A10031, handwritten identification "131939”

Bucket No. 4

David Lewis

Cluster of tools consisting of channel locks, claw hammer, pick hammer,
2 gloves with keys attached to clip, Note: 2 keys, utility knife

James Bennett

Empty crushed water bottle
Curtain laying on bottom. Green paint outlining curtain & rib

Used SCSR S/N 64586, handwritten identification "2763”"
SCSR goggles
dontiaton pmm\

Used SCSR S/N 108166, handwritten identification "55558”
homas Anderson

Bucket No. 3\
SCSR dust cover, broken

t1 pair of SCSR goggles with left lense missing (laying on mine bottom)

4 SCSRs. 1 Explorer 4 CSE S/N 2950, 1 case

Ball point pen
Drinking water box, 8 oz. bottles; 1 empty, 1 Full, % of a 1 liter bottle of

water from GO MART. A neck strap and empty cracker paper under the box \
Used SCSR S/N 105202, handwritten identification "52210”
State of West Virginia emblem 

Bucket No. 2, Possible Fred Ware

Fred Ware Jr.

Empty snuff cdn ¥ 
Inby corner of line
curtain along rib
Used SCSR
S/N 47986
handwritten
identification
"7845”
Empty sandwich bag
Rubber gloves |on
curtain on floor
Used SCSR
S/N 124040
handwritten
identification
"H06453”
Lancaster premium chewing tobacco on curtain on floor

Center of curtain laying in pile of
coal in face 4'x4’ looks as if it had
been set on in two locations

Outby corner of line curtain along rib

Square of curtain folded 24"x24” and 60”"x96” burn sheet from first aid kit

Estimated curtain attachment

Jesse Jones

Left corner of curtain

Curtain attached to roof bolt

i

Barricade curtain \

SCSR top

SCSR goggles
SCSR goggles

SCSR bottom
SCSR bottom

SCSR goggles

SCSR pouch and goggles

SCSR top

Marshall

Hard Hat

Center of painted area on rib

Water jug

Curtain with green paint on it,

Rock hammer

Thermos

Last row of installed roof bolts

Water across place (shore line)

CSE calibration kit (brought in by rescue team)

Winans

2 claw hammers and a ball point pen

Martin Toler Jr.

Jackie Weaver

laying on mine bottom

O{ Bucket No. 11
\\\\\\\x__George Hamner

Bucket No. 10, Jr. Hamner

Latex rubber glove

Curtain laying on mine bottom

Bucket No. 9

g

|

Lense from SCSR goggles

Center of canvas carry bag containing 3 SCSRs (brought in by rescue team)

Used SCSR S/N 19109, handwritten identification "60084”,
empty water bottle(80z.) underneath SCSR 60084

Used SCSR S/N 23104, handwritten identification "64353”

of SCSRs, brought in by rescue team

SCSR goggles

o ———— Hooded sweatshirt Bulldog Athletics (pockets empty)

Two SCSR lids and straps

Empty 8 oz. water bottle

Estimated curtain attachment

Y

Red paint spray can

Estimated curtain attachment

Empty water bottle

Nail bucket

Estimated curtain attachment

7

Empty plastic water bottle
Silica gel pack from SCSR

Barricade curtain SCSR goggles

(found intact)

Box with 8 oz. bottled water 7 full bottles, 2 gloves

Strap for carrying off a stretcher

Center of head of 8 Ib. sledge hammer with 1.6 ft. handle

Point of
attachment
obtained from
evidence

on rib

Barricade curtain

Cluster of brown—orange SCSR dust cover debris

Roof bolt head, damaged and deformed

Cable bolt head, damaged and deformed

Bucket No. 1, Possibly Jesse Jones

Appendix H-1
Sago Mine, MSHA 1D 46-08791
Wolf Run Mining Company

Mine Map
No. 3 Face of 2nd Left Parallel
Barricade
o’ 5 10’

™ e ™ e




*Note*
Gas bubbling in water at face area

Last row of permanent
supports with 2
reflectors hanging

ast row of bolts with 2 reflectors

*Note*
~ 4’ from ine curtain hung to face
face curtain

Fire boss slip with notes hung; outby
("-2 FJ 42?2 am”) end of ,
curtain hang ine curtain hung 7° from face
on bolt
Fire boss slip 1 flypad

("—2-F.J. 4:37"

Roof Control Plan laying around in pieces

Note: 2 packets of silica gel
Face Curtain

SCSR Top & Bottom

Last row of ’ Ser. No. 106167
End of line curtain permqrr%ent2 ain (roIIed Up) with Gogg|es
Last row of permanent supports Shore of f:f‘f:&ofé on
Preshift 1/2/06 water *Note* last row of
Fire boss tag with notes Curtain appeared bolts
Last row of bolts ("1-2 FJ 4:33am") to be within five
‘A

Curtain hung | Water

Fire boss tag with notes on bolt

("1-2 FJ 4:30 am”)
™~

End of line curtaim8 ™ ———

Gob in Face Last row of permanent supports
feet of face .
N Curtain Down
Rock Dust

E"d 0: C'-éft'tdti" Face Curtain
ung to 0 E . o m »
vent xcut Power Car Danger Sign "High Voltage

i(i);\eloggrtm _—Last row of permanent supports
on ground 12.5" from rib corner —_—1 ——last row of permanent supports

Run throtgh check End of hung curtain
. un/through check’\ *Note* Electrical Supplies Iltems on top of Power Center
Curtain See Appendix H—1 /? 9 On [roof bolter pie pan fire PP Spad Gl?n
hung from boss initials & dates time .

1
. . roof bolt ~20’ Piece of *Joy #1 Miner Remote on ("1+2 FJ 4:37 am”) 2. 2 FE
Roof bolt, curtain hung off of it brattice cloth with scrubber right side #3 Fletcher —| Model DDO 15 3. Unopened SCSR #106629
\ on ground _’ = , . S/N 82105/2004320 4. Drill Steel
~20° curtain . 5. High Voltage Gloves
on ground \ /—Plece of fly| pad on ground 6 Stretcher
Dual boom fletcher bolter S/N &= == - . ’ :
i Piece of run thru Curtain 7. Microwave
85004/2002328 Roof ranger 2-15 !;__'::I 2 5 I/CheCk eurtein_—— /Curtqin hung 3/4 entry 8. Electric meter
Preshift chalk 1—2—06 FJ 4:30 AM 7 empty Curtain 20’ Laying 9. Probes (for methane Checks)
Back—up oil cans Run thru . First Aid box unopened
) ) check z _/ff:,‘?ﬁ:fff“g“ curtain checks . Escapeway maps (1 rolled, 1 folded)
Continuous miner #2 down with Wt Large First Aid Box (green, opened)
. check on | Water | . .
Check curtain back 5 : . Used SCSR A11397 S/N 128856 - CSE Trama Kit (silver, opened)
laying on Deep Water- | Pieces of curtain D.IT t 1-2—F.J
Piece of curtain~35" to 40° floor~20’ thi PA Curtain attached < - D.LT. on top (1 J.
oor Is Area 16 run thru, ~ 1 . . Anemonmeter with case
N\ laying! on ground | piece o
:*é 4 ! fly check Ear Plug (S/N 23527)
h

Pile of S/N| ET16527

FE 7 .

Check curtqin/3 Joy shuttle Joy Pms ~Water Pump| High Voltage
laying on car model 10 SC Bundle of wire

bottom 10SC32—64BKXE S/N 2007\<~w SCSR pouch mesh 5 x 13

hollow Empty oil can

40’ of curtain 6"x16"x8"
laying on blocks Stamler '
bottom feeder

B 13717

~20" curtain Scoop Charger

8’ x 20' piece of 5 Joints Plastic
/curtclin partcially hung
Joy shuttle cur@ 2 5

Pipe approx. 20’ 5 Bags rock dust 4 Empty
Ladder in debris
Curtain// S/N 2008 s é—B—bond bags

Oil Cans
Bore hol mOR . Pressure Pump Scoop
laying on ore hole Belt Sled 4.2'X8 Batte
bottom No. 1 \1 Rock dust| bag 24
Belt 2-B |bond bags
~20° of/'o tailpiece | 9
gﬁrtfcll(l,norloymg CO sensor \Check curtain Piece of 8'x6’
(mod 1700N partially hung curtain on ground
and alarm Tool box 3 Tanks
B pyott—Boone l/
o

o0 © . . .
°|:| ————Appears stopping buckled Fire Protection
and fell in on itself

| e
Belt
Pieces curtain curtain

laying on

Silver Bullets,
Ecko System

N

T—T—Wire mesh

Piece of standing

floor in a pile

curtain

20'_x8' Date| board with o -
laying on 1=2|FJ 4:16 am Fairchild Battery 20" piece Belt Structure in

bottom mantrip of curtain . ’E
5T Track Jack—"" |rubber tires front of mantrip
? Belt tool sled S5 bags rock dust on rib corner
8' step 2 tool boxes———
/ Lme% ladder 2 T s S/N T339-336
12 extra block Top 8x20 10 Ib. FE IZI\ /-Piece of 8 x 20’ curtain on ground 1 Piece of fly pad coop S/ -
2 bags

i

Model 35 CH Fairchild
Curtain

Trash , . Quickcrete with 10 pound FE.
~20" Curtains
Fire valve =T
) CSE S/N 496tT——— |
2 large tool boxes lavi tsid
4 small tool boxes aying outside
Date board 1 piece run deck
37 Extra 1-2-FJ thru curtain
. concrete 4:16 AM Pallet of resin
blocks 2 O Bundle of 6 resin bolts—" Bucket end D
Pie pans — \
Toolbox \Stock of roof

. crib block Bag of rock dust
4 bags rock [Muck pile Cat supply parts

dust

5 bags rock |
dust, empty Pie _I;Oq zs.trlf“:k—" bolt pie pans
Hung Charger resin boxes, in rib 1.2° from | |
~16 extra Cable old drill bits bpttom \Fly curtain
concrete block Mechanics supply sled—List of items on sled:
2 pallets of ~39 screw bags

e

>

/I 9 | 2 Pieces of wire mesh 5 x 13’
Curtain) approx 20" long / /
Rockust bag-\c ol / /
urtain

Scoop ccllrght in Ee 1 ] ———"—— 2 Partial pallets of rock dust
" battery roller 39 bags of
oy shem i~ 120 il
oharger and beside Battery 4:50AM Date, Lincoln electric #1 welder, with 4 tanks tied to the back side,
charger / written on top (2 acetylene tanks, 2 oxygen tanks with tape on caps)
4" valve of rail on car Supply car
outermost rail of armoured
cross ties
Armor ties and 19 rails B
B \ .
/l 8 2—pallets of oil ~—___
6 Bags /40 °r°ssﬁes):| o b. e
rock 7 headers 26 Supply Empty
dust car—1 bucket /oil can
=, used roof
10 extra bolt bits, 1 i i 5 x 8 wi h inst rib
Door handle concrete empty pallet Roof piece o X wire mesh against ri
broke inward block bolter

toward #3

Open direction

supplies Partially hung
B Ol can 2.7' between #25 supply car, 36 curtain
cars (coupled-)\f[ AW65 oil cand, 4 ) 81 x 20' piece
skids 6" concrete

blocks, quickrete,

wedges, cap boards
10 Rock /I 7 L " , , .
gust Belt | structure ~ Empty oil can Center of 8 x 20’ curtain
ags 3 posts Run thru fly Bolts plates

Partial rolls —___|4.5" Iong _\ / Run thru Cable bolts 8 x 8 piece of curtain—1 piece
C

Rib Roll 3'x2.4x1. CSE-102| /N heckgy;henging Pie pans Bottom of SCSR of wire mesh 5 x 13" on ground

mesh

and pie S/N 52478, mfg 6—97
pans

B Plastered Stopping with a 4"x6” hole patched Bottom of SCSR

with block not plastered. Wooden wedges along S/N 57878, mfg 12—-97 Top of SCSR

Sovering control & 4843, in cab _ J
Fairchild scoop
B SN T339-327
/I 6 ’ the top not plastered
10 q
53::: Drill steels, 5/23:: rtnethcmeh \ g'xso'S'C;J:r;ain laying :n gr::nd ; Bottom of SCSR
resin empty, 5 etector pouch, Old check - S5x wire mesh on the groun _
bags armor ties, 6 °'|f| can on top curtain Rolled up curtain 8°x50" S/N 56880' mfg 10-97
empty oil cans, of scoop 1 piece of wire mesh
0il can grease buckets | /& icih on ground ) "10, o oot Bottom of SCSR :
\ i S,Bﬂe .. f —10" cable bolts S/N 56495, mfg 11-97 L%r;gest pl?lce of broke? tiCSFffGSfe,l 5 .
olter Bits ags o other smaller pieces a e left of larges
5 Flyboqrds\ ton rock dust

2 buckets
: miner bi \
Section Map Dated 11/11/05 \/L Top of SCSR

\ Top of SCSR
Rag 2 Bags of\ \.Bundle of g'll)ci:ncrete l\ 1o of S5
Rock Dust cable bolts (unused) Center of cribs Top of SCSR
8'x25’ o
Old stopping Box of Hilti

curtain 7 Boxes of \\ 13" Wi
line concrete / . bit ~ gun shells 1 5x13 Wire mesh on ground
blocks plastered Belt tools miner bits Bolter bit Bottom of SCSR

on both sides 5 oxt Oil can bucket 1 5'x13’ Bent wire mesh on ground SN# 57604, mfg 12-97
extra o1zl Wi - -
i 2 5x13 Wire mesh against rib
B /concrete blocks /(?IUI tyrofoam| Stopping bowed L?)oci:ncre . Bottom_of SESR
17 bags rock and cracked blocks Empty oil can S/N 57334, mfg 12-97 Pull tab to SCSR
dust\‘_ 4_ 4 bundles ————1 8'X5"X6" post
6" bolts __| 15 B'X5"X6" post

Bottom of SCSR
Top of SCSR S/N 92652, mfg 03-02

Belt structure—~—— ‘/\‘\/ 25 Unused Kennedy Panels

22 8" Posts
144" PVC pipe 14 Belt Structures \1 Skid

8 Bottom rollers
Gl bl i
e 8 MT glue boes of resin dum b TS Fiece wire mesh, Bottom of SCSR oo of SCSR
il can allets sq. |pie plates : H op O
smqshe‘\ o 2 Paliets 8" plates . 1 Piece of scrap curtain S/N 101831, mfg 01—04 P
3 Unused |couple 1d of cable
/CO sensor 7 Mondood P Gob Pile bolt plates Goqggles f SCSR
B » . ggles from
S 4_PVC/pipe : Top of SCSR
B'x0.5" Post
) N — Bottom of SCSR
/ Holster for SCSR S/N 46433, mfg 08—95
. 2 bags \ .
Cribs dust 32 pieces of \ L
Oil can 4 ts: 2 new belt / belt structure 1 Rur"l thru 15 8'x0.5" posts on the ground Bottom of SCSR Top of SCSR
— S’sz’sxj:' Z new o 1 513 -wire /curtqm R S/N 101868, mfg 01-04
o 4" valve mesh 1 5x13 Wire mesh with a piece of curtain attached

Egrssplice Bottom of SCSR

- Debris 32"x32" Fire vulv‘\ Top of SEE
oil i p o S/N 106154, mfg 07-04
heant——~0 g:gjm%f\ J " \ §<(’)It;m'ck / i

Oil ccln\ concrete

blocks

Gob in Bottom of SCSR Top of SCSR

oil can 1 2 “ x—cut S/N 89765, mfg 12—01
\ \Run thru . . ) )
issi d 1 piece of wire mesh 5 x 13 on
Bags of 13 concrete blocks‘ missing! on groun round
rock dust dropped on both sides of \'\5 cribs 4 Cribs Top of SCSR 9
stopping /
e Sre e Note: Found 24 silicon gel packs (unmapped)
concrete blocks ¢ gel p pp

blocks
\ 5'x13" wire sh
B m\ Or
11 N

Curtain laying on bottom / Crib
\ 1 Skid bolt plates .
3 Bags ot~ 1 s Crib
rock dust/ 14 Skid ri
pie pans
Crib
Scoop

battery
old Date board
stopping . 7’ bolts and
line B Pie pan pie pans Piece of
] B run thru
Partial skid curtain
of B—Bond
/ / 2—4"x20' PVC Pipe\ Rosts 1 Side not
plastered
Debris 35 extra Belt structure/ Belt structure

\

geg:i 1%f concrete Stockpile Empty rock dust | T—
xex18 block Lpalet T T ——
concrete Battery 9 3'x4"x6

blocks charger

Safety glasses

Belt rail Pieces of
\ Pie Pan————| concrete

block
Shovel no handle Curtain along rib 8'x36" Curtain
/on ground
Oil can ~ 25
T r2°ct|>‘a%sust 25" x|0.2° piece unused LEG EN D
B of ‘woaden pullets\ concrete

blocks

S

15 flyboards 16" e
Broken piece 6T \
5’5" area piece of curtain pipe 8” long
(not in use)p (\10—”“’3- \_2 6" 20' PLASTERED CONCRETE BLOCK STOPPING OMEGA BLOCK
4 }—headers  Flypad rolled up—— X Hi—Line

under water line PVC pipe

» Sled . ) PLASTERED OMEGA BLOCK STOPPING
Flyboard " Bett| struct / 4" PVC pipe Al 4832 Pile of 2’| Bolts PARTIAL OMEGA BLOCK
covered with €lt structure 12 Fly boards CSE SCSR STOPPING WITH MANDOOR
some rock

Unused A DAMAGED VENTILATION CONTROLS CONCRETE BLOCK

dust not 2" Bolt
moved olts conglroeéz 1—Ton rock [dust bag REGULATOR
Bx15 Plastered te | block PARTIAL CONCRETE BLOCK
B @/Curmin /pr/ astered goncrete bloc PERMANENT SEAL LOCATION
. L — Water / DAMAGED SEAL LOCATION HALF HEADER
2 6'x 20 8 { Debris contains

PVC pipe’ misc. [ balts, plates; \ CHECK CURTAIN
grease bucket Roof bolter| tire OVERCAST DECKING
——— Pie pan
2‘1::”0“ Shuttle car |tire OVERCAST

rock dust block

"“",;?;PA Bottom.of | tunnel liner WEDGE
| Fly pad 08" yide §” steel\
Stack of DAMAGED OVERCAST
| Oil can unused CRIB BLOCK
5 4 Bags Cable bolts / concrete

i SC2 10 Pieces of wire mesh FAN HOUSE
Old fire boss tag—___ 70 J / l I-BEAM
Water 7 o eororete. blocks § x B piece of EQUIPMENT DOOR
ol / i g ELONGATED OBJECT
ne- |
Concrete Block Debri / P volt coupler— Water x \5 empty STOPPING DEBRIS
oncrete Block Debris Bucket “Cqble hung inby Empty Skid bulk bags 3 cribs, 1 displaced FLYBOARD
2” Suction | | 8’4’ Skid board
i I |8 x4 Overcast~y Man Door ~17 crib blocks FALL
line decking B ¢ al lavi d FIRE EXTINGUISHER
Gob pile peaked to ‘ Post fl)il( % glue aying on groun
within 3’ of top ~8’ \l10 o StCICkr:degq cBC 8'x75" piece of
Curtainy | g4/ rafonm |l knocked “over ot Mud bucket cutain from sump WATER KENNEDY STOPPING PANEL
| |and broken Pum
B \L _ P 8 Unused CRIBS
.o [ Trolley ~ /gf)n(l:‘rete PAGER LOCATION
Coail 27 PVC . T ocks
Q going CONVEYOR BELT
inb L " \ PAGER LINE CONNECTION
& PVC/'?’ Omega 2 bags| rock dust, Rock dust 1 Ton TRACK
. 8x60 Curtai 11 H Beam stacked 35d8rr?1%8<e:ld oil_cqn cB
Color change on bottom Safety glasses ‘ blocks . CO SENSOR LOCATION
from white to Bent rail tacked
from 3 bundl% I:ve:gis BTI;)O‘FF?,X S T——Curtain BOTTOM MINING AREA
\ Mandoor, un_used ’ngils splice 7\2_ water 2
Styrofoam 4" PVC T~ Bags line
Qil can Rock t cB
B Styrofoam Trolley wire down/ Star?go Bﬂrsnip b\
S Quickr on belt \ ] Pile scraped up mud and concrete block with
1ft dia lid | concrete block and more mud blown on top
Pieces_trplley wire \ \ o
-0 °
Water ==
Stanco & ~ '\2 Skids S /A\ d H Ve 4
:ggfgnt Damaged LS Pump’s £ 50 6 posts I e e e ﬂ ><
mandoor\ original g g?bh‘P;:e oil
20 pieces Oil can location |5 ig I
left over, . . ,_/Q 5 Skid 11 <8 can
Belt rail 3'x10 1as % 6' Roof Bolt
0il can gclncrete grgegg Rail jack I el with pie pun\ p——
.6x —
.3’x.4" Styrofoam \ blocks 15 omega; L °§B P ot N . oa — [
\ 4 wedges cB rescription Pile c?f & ]
Wi h - /sqfety glasses debrls'\JCB — —
i 'x16’ ire mes —
Flyboard not skinned (0.5'x16’) but plastered \ | 8ot . | p—— — _

_——/—_———-—q——

—____——I

See Appendix H—O

MAP LOCATION DIAGRAM
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See LAppendix H—6|

Wolf Run Mining Company

N

Mine Map
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Line Curtain Intact ) . )
Continuous Mining Machine Continuous Mining Machine

Curtain
Last row. — ] l’_i Twin Boom Roof Bolter
3 bolts 7 —

3 bolts ) [

= N 'U‘ \‘ Line
Twin B Roof Bolt: 1] = Curtain
wm‘ oom -oo olter— | ] Run—thry — Installed
Line Curtain Installed .
Curtain (on rib)\ Run-+thp 2urtains UP_L |
T Curtains up | =

Shuttle car 32 Check

C AL T ) e s s E _

/—Run—thru curtains

\

/ Check curtain installed

\p 206k ()

S = car
Feeder~ \ @

AT e conen~ [ E2

u.-check inta

I O T e

L] et

:

T

/— Check curtain down

Emergency sled
2 acetylene tanks

Wire mesh

Toolbox
Mechanics tool sled

\
\§

N
\

__—Welders sled

i T End of Track
- Charger
. = _— g
f?mogjd M Damadged stopping: '-—
12 omegal block out 33 omega block o . ‘ - .
Damaged omega I ‘ _ ‘ ——Fork Lift
9 9 > ) i . T — Check curtain down

__—Pile of 16" Fly boards

Kennedy stopping supplies

\
1Y
amel

stopping, Top half
was left out for
ventilation purposes ke
j )

Wire mesh
“__—- Check curtain installed
e o p
= —T‘ umps
coop batte Belt! structure Roof Bolt Resin
Battery charge Rollers & frame
Damaged stopping: 27 n
omega block out One| block out

Not all blocks here,
some on other side

Partial Run—thru curtain

-
\

-3 Skids Omega Blocks
-Pile of 4’ Bolts

~Cracked block probably
hit by equpment

a :
OO ] d T
ﬂ — |
Hi—Line Sled
\ \ Omega stopping |out, appears to kno | ] Wire Mesh
out not blown. Stopping fell |stra do
/Suspkp_lg Hfol; V\{ith:
— - Skid of Resin
-2 Tires
~_

CAU g
O oo O oo o] L

Roll o

/

kids of |co

Supply Hole with:

- Skid of Hydraulic Oil
-Skid of Pie Pans

- Skid of 4’ Bolts

-2 Skids of 8" Plates
- Y Lift of Rock Dust

23

|
m Omega block ngs built in |this area One block, botto 5 Skids |of |Omega blks
row fell over
0 ock g
B

lis
=

[ S W B N D A R A

to 6”2 Omega blocks out
egg@ sta One block maved,
One block pushe out—\

\ NPie
b He B e He M B o
/ (]
_— Gob 21 Oil Can
Omega stopping ]
Damaged Omega ?
. pushed or fell into

block stopping bottom cut area B

] 20 /Oil Can
~—Chain fen
| 5 _—0il Can
19
Sum /
P Power 'switch
for pump

0

2” hard plastic line

R

~N

Omega block pieces

[ ]

@
—
[6))

L

N

LA

Oil Can, Empty

Oil Can, Empty

)4 )
T L) L Jf Y AL J ey st
o e e '

Plastic from bag, rock
dust bag, possible
slight heat

Oil Can, Empty,
/Domoged

S

N

0
Z
b
?
¢
=

Pump cable through hole in the —
OS top of stopping above mandoor
Q Small hole upper right corner, chipped out—

Small hole upper right corner, chipped out

]
%

|

Y
(DU JCIL JC JC JINS WS Helt) [ JCIE JL JL L]

—_
—_

Oil Can, Empty

\

/Oil Can
/Smoll hole, probably
made by equipment

il Can, Empty,
Damaged

Small hole upper right corner, chipped out\\

=

Top 7 corner concrete blocks, not plastered — |

i
e L

Mortar bucket
Piece of pallet next to track ‘< ‘
Plastic mortar bucket .=.~

W Small hole, block
pushed out prob. equip
S ~ ]
ump .‘.Eh - B

o e xe i
T

/Smoll pieces of
styrofoam in entry

oy]

Slurry duster

e J[ ]
(N

=

\

Plastic mortar bucket

‘ ‘.‘ = ] Bucket on top
g e e e e e e e e @ -=.1=§ . of roof bolt

D N GNPy 5 20 s A Y | B W
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LEGEND

PLASTERED CONCRETE BLOCK STOPPING EQUIPMENT DOOR OMEGA BLOCK |-BEAM

MAP LOCATION DIAGRAM

PLASTERED OMEGA BLOCK STOPPING
STOPPING DEBRIS PARTIAL OMEGA BLOCK ELONGATED OBJECT
STOPPING WITH MANDOOR

DAMAGED VENTILATION CONTROLS FALL CONCRETE BLOCK FLYBOARD Ap pe nd IX H -3

RECOLATOR PARTIAL CONCRETE BLOCK FIRE EXTINGUISHER Sago Mine, MSHA ID 46-08791
Wolf Run Mining Company

PERMANENT SEAL LOCATION WATER

DAMAGED SEAL LOCATION HALF HEADER KENNEDY STOPPING PANEL
CRIBS

CHECK CURTAIN H
CONVEYOR BELT OVERCAST DECKING PAGER LOCATION Mlne Map

OVERCAST TRACK 1st Left
WEDGE PAGER LINE CONNECTION , , ,
0 20 40

BOTTOM MINING AREA CRIB BLOCK CO SENSOR LOCATION E

DAMAGED OVERCAST

FAN HOUSE




No. 13 Pump

No. 13 Pump Control Box

Edge of water 12:10 PM

Fall

Crib blocks scattered throughout area, some pushed up to face

Post standing

Deep water

Probable location of fly curtain fully intact

No. |13 Pump Cable
814 Feet |Total Length
Probable 'stopping location,

end of bottom mining

Light plastic tied to roof bolt, no heot/

2" pipe attached to roof

Water |
TN

Small pieces of plastic in wire mesh throughout xcut, bags etc.

Wire mesh at stopping outby damaged
Stopping location, probably mostly underwater at time

Piece of muddy curtain, no heat
Wire from wire mesh in water

2 Pieces of pipe floating in woter>'

Mandoor, no damage

Pieces of omega blocks and 6 wooden wedges in wire meshy._

Bubbles in sump

Sump water— |
Generally brow tenders appear to be pointing inby

Piece of curtain laying across entry, no heat
Mandoor & frame, damaged

Stopping location, coating pn roof & ribs
Split |post
Wire mesh down and toward no.2. Leading edge on brow

|

Oil can ;'embedded in wire [mesh

2” plastic pipe
Pieces of concrete block scattered throughout area
Wire mesh damaged with rubble from concrete block inside
Heavier concentration of broken block\
Damaged wire mesh and brow tenders diagonally into x—cut
Damaged red paint can in wire mesh paint discharged
Roll of 3” plastic pipe, no heat, approx. 10.5" dia.
5’ piece of wire mesh hanging down
Original stopping location, coating on roof & rib
Small pieces of concrete block in area
Square Post
Damaged wire mesh hanging
Damaged wire mesh hanging
Small pieces of concrete block in xcut into entry and against for rib
Wires from mesh on floor
Damaged wire mesh on floor

Run through curtain on floor, no heat

Unused concrete blocks
Wire mesh damaged inby and toward entry
Brow |tenders pulled toward no. 2 entry,| 1 sack of B—bond & |1.5 blocks bonded together

Piece| of curtain, no heat

Heavy concentration of | small| pieces of concrete block
Damaged  wire mesh, hcmc[; ng
Damaged wire mesh on flgor
Damaged wire mesh, hangjng

Damaged wire mesh on| flgor

Wire mesh bent down, appears bent towards xcut

Brow |keeper—bentagainst foof,—appear—as coming—from _outby into xcut
Forces appeared to come [from  this direction

Wire mesh in intersection. damaged,
appears as |if from xcut

Possible initial shoreline of water

Damaged oil can Forces on wire mesh inby
Damaged oil can
Belt stand
Debris field of broken block
Piece of wire mesh on floor, damaged

Crib blocks scattered throughout area
Old stopping location coating on ribs and roof

Piece of damaged wire mesh on floor
Pieces of concrete blocks and cribs along the rib

Brow ftenders damaged

Piece of wire mesh on bottom
Piece of curtain, heat

Piece of damaged wire mesh

Break| 3
Old stopping location coating along roof and rib Cable| Splice
Wi h d d and missi Crib
e rr1es amaged an -mlssmg Crib | Blocks scattered blown
Piece of damaged wire mesh throughout area
Damaged wire mesh l 3 Jacks
Pieces of cancrete block imbedded in wire mesh in intersection Wire
Piece of curtain on floor, no heat ¥ : ans, force l ;ﬂoerif; o
Wire mesh intact, some pie pans and belt hangers Cribs forceg ’
along rib looking inby appear to be bent inby blown Jadks wers set here
5’ of wire mesh hanging down, appears to be blown Pump Cable: 93
8" of wire mesh hanging down, appears to be blown r Feet Total Length
N Wire mesh damaged| and

Wire mesh hanging down, damaged, appears to be blown—i hanging,| appears to| be

bent inby

Super Post
——— Cribs were set here Wi h d d to b hed inb
Stopping location coating on ribs and roof both sides  Gob Pile (with Shredded curtain stuck on roof Ire mesnh damaged, dppears to be pushed mby
Pieces of concrete block scattered throughout D/N4o_60 cribs bolt, hanging from top, heat

T ———— Break 2
ﬂ:»\“ Gob Pile
Crib | blocks scattered : )i ::

along inby| rib
throughout/ crosscut

Reported| location

of| crib before Line of pie pans across entry, outby end appears to be bent

Unused incident |— Brad toward the inby

Hollow
Block

Small pieces of concrete block scattered along rib
Piece of curtain, heat

Crib

Super Post blocilzs | Small piece of brattice cloth, not heat
scattere
Header 1 \GEE/
Edge of roof fall looks clean l \ / ?;ercgoprir:ega,tb;ppeors bothways, some roof bolt plates bent indicating
- Original ~possible
Broken flyboard hanging from the top crib location Pump| Cable! 188 Feet Total Length
Super Posts (Cribs may have \
been | dislydged 5 steel beams on heintzman j
. 71 jacks
Header block during mlnlng)\ generally intact throughout crosscut.

Small pieces of concrete block scattered throughout xcut Crib |blocks scattered |in x—cut

Super Posts

. ——— I
2 Half headers nailed together

% header block
Big John Post

4 half headers
9 Half headers nailed together

4 Half headers nailed together

Pie pans damaged
Damaged flyboard Looks e

Cable Reel Omega under it : lean oIt

22-6" Resin bolts\\m Ay

Pie pans damaged cB
\ cB

Plastic thermos water juq/%—/Wchd/'

Stopping location B—Bond on outby rib :*:*:f:* e aamage

to | plates
\ Flyboard attached this sideA \ Inby Double
\4"”‘5 AZ 39'34°00"
AZ 26349'00"

Crib blocks in area

+ o+ o+ \
Omega |+ v+t Break 1

Some rcladof fall debris fresh, 2 partial utby Double ZInby Double line
\ some © cribs iy M e oot utby Dauble line
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Appendix I - Executive Summary of "Investigation of Pyott-Boone Electronics MineBoss Monitoring and Control System"

U.S. Department of Labor Mine Safety and Health Administration
Industrial Park Road
RR1, Box 251
Triadelphia, West Virginia 26059

April 19, 2007

MEMORANDUM FOR RICHARD A. GATES
District Manager, Coal Mine Safety and Health District 11

FROM: JOHN P. FAINI C}?L
Chief, Approval and Certification Center
SUBJECT: Executive Summary of Investigation of Pyott-Boone Electronics

MineBoss Monitoring and Control System

A computerized monitoring system manufactured by Pyott-Boone Electronics was in
use at Wolf Run Mining Company’s Sago Mine at the time of an explosion on January 2,
2006. Portions of the hardware and software associated with this system, called
‘MineBoss Monitoring and Control System,” were evaluated to determine operational
status. Additionally, data associated with recordable events stored in the computer was
extracted and a copy of the computer’s hard disk drive was made.

On January 11 and 30, 2006 and February 1 and 2, 2006, the Pyott-Boone Electronics
MineBoss Monitoring and Control System was inspected, tested, and evaluated to
determine its operational status. The system was used to measure the carbon monoxide
(CO) level in the conveyor belt haulage entries and near a battery charging station, in
the mine and report those levels to a surface location. Certain events, such as CO
concentrations above pre-defined alarm levels, were recorded by the system via a
printer and stored on magnetic media. Visual and audible alarms were located
underground at the 1 Left Section and 2 Left Section conveyor belt tailpieces, and
mounted to an outside wall of the dispatcher’s office trailer located on the surface.

The system was also used to monitor and control the operation of underground
conveyor belts. Again, certain events associated with the operation of the conveyor
belts were recorded and stored by the system.

The stored data, or ‘event log,” was used in this evaluation. Additionally, the operation
of the system was observed, and the CO monitors were inspected and tested by
application of a known concentration of CO in air. All dates and times were those
recorded in the event log; they were not revised to reflect the difference between actual
time and the computer’s real-time clock. However, it was reported by Marshall W.
Robinson of Allegheny Surveys, Inc., that the computer’s real-time clock, and therefore
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Appendix I - Executive Summary of "Investigation of Pyott-Boone Electronics MinéBoss Monitoring and Control System"

the time recorded on the event log, was 4 minutes and 56 seconds ahead of the actual
time.

The following are the significant findings of the investigation. Following these items is
an approximate reproduction of the map of the underground components of the CO
monitoring system, with graphical reproduction of each device.

o The Pyott-Boone Model 805C remote alarm located at the tailpiece of the 1 Left
Section belt was not operational when tested. It was wired incorrectly, such that
it would not provide visual or audible signals when manually operated by the
dispatcher or automatically operated by the adjacent CO monitor. Based on a
review of the event log, and assuming that the wiring had not been modified
since the time of the accident, the alarm would not have provided audible or
visual warnings at the time of the accident.

* The Pyott-Boone Model 1700 CO monitor located adjacent to the remote alarm at
the tailpiece of the 1 Left Section belt did not operate properly when tested. It
read 26" in clean air and ‘74" with 50 parts per million (ppm) CO applied to the
sensor head. Additionally, it was improperly wired to the aforementioned
Model 805C remote alarm, so that the alarm unit would not initiate. When wired
properly, this CO monitor would cause the Model 805C remote alarm to give
audible and visual warnings continuously, regardless of the CO reading. The
data in the event log suggests that this condition existed at the time of the
explosion. Furthermore, the data suggests that the response of this monitor was
drifting, or changing without a corresponding change in the carbon monoxide
content of the mine atmosphere. It appears that some corrective action was
attempted on several occasions, most notably during the early morning hours of
December 31, 2005. Also, it appears that the system operator had attempted to
reset the device, by taking it ‘off scan” and placing it back ‘on scan,” at
approximately 6:09 am on January 2, 2006.

e The CO monitor with address 1.34, located beside the #2 Belt near crosscut 7,
was measuring CO properly on January 30, 2006, but was not reporting the value
to the surface. Two fuses located in the ‘Data +" and ‘Data -’ circuits were open-
circuited. Review of the event log indicates that communications with this CO
monitor were lost on January 2, 2006, at an indicated time of 6:32 am; this is most
likely due to open-circuiting of the fuses. The event that caused the fuses to
operate in the data communications circuitry is unknown.

* Nineteen (19) of the twenty-five (25) CO monitors inspected underground gave
readings within 10% of the intended value when a test gas containing 50 ppm
CO was applied to the sensor heads with the Pyott-Boone calibration adapter

5
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and flow regulator. Additionally, one (1) of the CO monitors inspected
underground was damaged, not connected to the system, and could not be tested
underground.

e The monitors that did not respond properly to the test gas, or were non-
functional, were as follows:

'A'dd"res"s" ~ Location I Zero | Span | Comments
| Reading | Reading |
i_ 129 | Motor Barn Spur | 0 40 | )
| | Device failed on January 30,
1.39—_| #3 Bglt r_werar(_lrczsscut 38 | 109 109 2006 -
140 | #4BeltnearCrosscut8 | 0 75 S
| 146 | #4BeltnearCrosscut57 | 0 | 1g | Foundfacedownon mine

R ) floor, covered in soot |
] Fragment found on mine floor
; ; beside # 4 Belt between
1.47 Tai lectj:iéls;ended - - crosscuts 44 and 45,
' Damaged, could not test in

I | mine

1.80 ‘ #5 Belt near Crosscut 15 110 110 aDr?;ﬁg:aége%gggneen Jan 2

5 Belt tailpiece just outby
_ the section feeder |

e The event log indicates that, at the time of the explosion, conveyor belts
identified as #1, #2, #3, and #4 were most likely running. It is not possible to
determine the status of the #6 belt, because of damage in the area of the belt
drive, but the event log does not include an entry that indicates that it was
running at the time of the explosion. It's likely that the #5 belt was not running
at the time of the explosion. The event log includes entries for Belt #7 before the
time of the explosion and the last entry in the event log for this belt was on
December 29, 2006. The physical evidence indicates that the equipment
associated with this belt was in the process of being dismantled.

e The fragment of a Pyott-Boone CO monitor recovered from the mine was
determined to be the unit with address 1.47. It is the subject of a separate
investigation to determine if it contributed to the explosion.

¢ With the exception of the unit with address 1.47, Exhibit Number 114P, there was
no evidence that any of the CO monitors produced conditions that would have
provided enough energy to ignite a flammable methane-air mixture. The
explosion risk of Exhibit Number 114P is the subject of a separate report.
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* The entries in the event log that were recorded on the morning of January 2,
2006, were evaluated. Definitions of each entry were provided and the actions
that could have caused those entries were described.

Comprehensive inspection and test results can be obtained from the Chief of the A&CC,
RR 1, Box 251, Industrial Park Road, Triadelphia, West Virginia 26059.
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Appendix J - Bottom Mining Supplements to the Ventilation Plan

U.S. Department of Labor Mine Safety and Health Administration
604 Cheat Road
Morgantown, West Virginia 26508

SENT TO AND/OR DISCUSSED WITH FIELD OFFICE:

SURNAME DATE |
[ : /7 €0/e7 Yeeiox |
TR T e REVIEWED BY:
oo 9-29-5 | v/ — ‘qufgf:;,
L P ~ -
SEP 2 8 2005 s 20 | m_g%‘ B
Mr. Jeffrey K. Toler
Superintendent
Anker WV Mining Company, Inc.
Route 9, Box 507

Buckhannon, West Virginia 26201
Dear Mr. Toler:

The request filed September 28, 2005, for a test area as shown on the accompanying map
for the ventilation and evaluation of the worked-out area as a result of mining the lower
bench of the Middle Kittanning seam of the 2nd Left Mains at the Sago Mine, I.D. No.
46-08791, has been reviewed and is approved. This information will be included in
your currently approved mine ventilation plan.

You are reminded that all changes or revisions to the mine ventilation plan, as specified
in 30 CFR 75.370(d), must be submitted to and approved in writing by this office before
they are implemented.

If you have any questions, please feel free to contact this office.

Sincerely,

Kevin G. Stricklin

Kevin G. Stricklin
District Manager

EParrish:aew

bce:
Bridgeport F/O (2)
W. Ponceroff
E. Parrish
Health Section
Map File

Main File
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Anker West Virginina B Wy 2201 4
g - B8
Mining Company o
e
i @
September 28, 2005 = 2%
| . azl : 3
Kevin Stricklin, District Manager U g Z
C/O Department of Labor, Mine Health and Safety Administration
604 Cheat Road

Morgantown, WV 26508
Attn: Tom Hlavsa.
Submittal # 2a-2vent/Final.

Dear Mr. Stricklin:

The following correspondence is concerning amending our Sago Mines,

{M.S.H.A. identification number 46-08791} approved ventilation control
plan.

These proposed amendments will allow recovery of additional
resources, in that the lower bench of the Middle Kittanning seam that is
being proposed to be mined. This mining application will apply to the
lower coal seam of the 2™ Left Mains at the Sago Mine, |.D.No.46-
08791. Please refer the attached drawing (Number 1 Proposed Typical
Ventilation Plan), which depicts the proposed ventilation plans for
ventilating the area to be mined during the bottom split advancement.
We also this time wish to utilize an evaluation point so as not to expose
examiners to undue hazards of raised areas and heightened coal ribs.
Be advised that we wish to respectfully submit for your review and
subsequent approval a bleeder system for a non-pillared worked out
area "Please refer to Evaluation Point Designation Plan “so as not to

expose examiners to undue hazards of raised areas and heightened
coal ribs.

In addition , this amendment will include the “Inactive Bleeder Systems
and Non-Pillared Worked Out Areas” of the current approved ventilation
control plan .The examiner will place his initials and date at the

evaluation point and record the results in a book located outside for that
purpose.
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® Page 2 September 28, 2005

It should noted that the proposed evaluation system is to be used only
for a brief period of time as we plan to seal this area following the
completion of the bottom split mining.

Please refer to the attached list of “Safety Provisions” that will address
in detail safe work procedures for this mining process.

In closing, your prompt review and approval of this proposed
amendment will be greatly appreciated. If you have any questions
concerning this correspondence please feel free to contact me at 1-304-

471-3400.

Sincerely, /%'

'Al Schoonover ﬂff%ﬂw
Safety Director
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DRAWING NO. 1
PROPOSED TYPICAL VENTILATION PLAN
FOR BOTTOM SPLIT MINING
SAGO MINE

MSHA ID # 46—-08791
WVOMHS&T # U—-2016—-98A

Note: This cycle may be repeated, as well as altered due
to mining conditions.
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DRAWING NO. 3
TYPICAL CUT SEQUENCE
FOR SECOND DEVELOPMENT WORK

SAGO MINE
MSHA 1D # 46-08791

WVOMHS&T # U—-2016—-98A

RIB STABILIZATION PLAN
STRATA PRODUCTS - LOCK—-N-LOAD

(TOF’ VlEW)
ek ;
5.00' 4 "SIDE D ~ § 5.00
10.00’ 10.00°
X )
10.00° |« ©|10.00°
—Xu X
10.00° |© o|(10.00’
. %
10.00’ 10.00°
—X b
10.00’ 10.00’
5.00° % _SIDE, B F5.00°
Note 1: Posts will be “T ,'1\ T— Note 2: Wooden Headers
installed on 4 Ft. Centers o % © agnd footers willl be utilized
in the immediate work area. © a z on the Lock—N—Loads
o}

X — Location of Lock—N—Load Support

SIDE VIEW OF SIDES A&C

CURRENT MINED AREA ‘.
BOTTOM SPLIT TO BE MINEDHSESSOICIR RS

SIDE VIEW OF SIDES B&D
CURRENT MINED AREA
A

BOTTOM SPLIT TO BE MINEDRYRCIIOCSH

A

<

@0
r

Note 3: Rib Supports will be left in place.
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EVALUATION POINT DESIGNATION PLAN
SAGO MINE
FOR
2ND LEFT MAINS AREA
MSHA |.D. # 46-08791

WVOMHS&T I.D. # U-2016—98A

EP. — 2N#2 — (Worked Out Monitoring Point)
Stopping_Line

W'fLQ BE %u'”k TEST AREA
Of I[_asl? Openregresa s

2ND LEFT MAINS

200’ 4007 600°

0

‘ ¢ Ps Well Location (6/04/04)
API#| 47-097-01251 (Prod. Gas)
\ EP — 2N#1

il

@ (Intake Evaluation Point)

&
< |
A)\ o !
z _, _
Z B\
%ﬁ AR {°* 5
AY
EP — 2N#3 " ~
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Anker WV Mining Company, Inc. Page 8
Sago Mine

Bleeder System

A description of the future bleeder system to be used is shown on the mine ventilation map
submitted in accordance with 30 CFR § 75.372. The description includes; the bleeder system
design, the location of the evaluation points for measurement of methane and oxygen
concentrations and for test air quantity and direction, and the location of ventilation devices
such as regulators, stoppings, and bleeder connectors used to control air movement through
worked out areas.

Active Bleeder Systems:

Certified personnel designated by the operator will travel to the location of evaluation points
and measuring points. Bleeder entries will be examined by traveling to the point of furthest
penetration from the B.E.P. to check the quality of air. These travels will be made at least
every seven days to determine the effectiveness of the bleeder system. The examinations will
consist of measurements for methane, oxygen deficiency, air quality and a determination
whether the air is flowing in the proper direction. At each underground monitoring point
location the name of the monitoring point as well as the direction of the airflow will be
identified. The examiner will place his initials and date at the evaluation point and record the
results in a book located outside for the purpose. The examiner will notify the Shift or General
Foreman immediately of significant changes (reversal of air flow direction, changes of more
than 25% in the quantity of air, or more than 1% change in the content of methane or oxygen).
If warranted, the Shift or General Mine Foreman will make an investigation into the cause of
the changes and take action to correct any hazardous conditions found. This action will be
recorded in the appropriate book on the surface.

Bleeder entries will be maintained free of obstructions through the use of: posts and cribs, to
control the roof; and through ditches and/or dewatering pumps, to control water.

Prior to intersecting accessible areas such as bleeder entries or other splits of air, precautions
will be taken to avoid adversely affecting the mine ventilation such as building stoppings,
hanging check curtains, building and/or adjusting regulators.

Inactive Bleeder Systems and Non-Pillared Worked Out Areas:

Certified personnel designated by the operator will travel the perimeter of non-pillared worked
out areas at least every seven days, examining for methane, oxygen deficiency, air quantity, air
flowing in the proper direction, and hazardous conditions. These measurements shall be made
at approved evaluation points and/or measurement point locations. The examiner will place his
initials and date at the evaluation point and record the results in a book located outside for the
purpose. All approved evaluation point and/or measurement point locations, shall, at all times,
be maintained in a safe condition. Any hazardous condition will be recorded in a book located
outside for that purpose.

For the purpose of ventilation of structures, area or installations that are required to be
ventilated to return air courses, and for ventilation of seals, other air courses designated as
return air courses are shown on the mine ventilation map submitted in accordance with 30CFR
75.372.

The location, if different from that submitted on the mine ventilation map, and sequence of

construction of proposed seals will be submitted to the District Manager and approved prior to
the construction of seals.
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Sago Mine 1.D. Number 46-08791

Safety Provisions:
Note: The safety provisions listed below will be reviewed
with all persons working in the affected area prior to
commencing work and record there of made.

1. No person will be allowed inby the second mining area so
as to eliminate exposure of persons to heightened coal
ribs.

2. The Shuttle car operator will remain under the
protective canopy at all times while inby the second mining
area.

3. The Shuttle cars will be equipped with “Back Boards” so

as to protect the operator from lateral material falls. (Refer

to the Attached Equipment Schematic) See rool conviol ,)ﬂw I

4. All access points to raised areas created by second mining

will be dangered off with yellow ribbon & or equivalent

marterial. The ribbon will be affixed from rib to rib. and
noted in the pre-shift /on-shift examination book.

S. Tests for methane gas will be conducted prior to the

cutting and loading of coal and every 20 minutes there after

by remote means. This may be accomplished by utilizing a

remote probe or by traveling inby on the upper level

parallel and above the area to be mined.

6. In the event mining equipment becomes disabled the ribs

will be supported prior to commencing repairs to said piece

of equipment. All work will be conducted under the direct
supervision of a W.V. certified underground mine foreman.

7. Cable handling will be accomplished via remote means

utilizing pull ropes and additional personnel if needed. At no

time will persons go inby to accomplish this task unless the
coal ribs are supported.

8. The lower level mining entries will not be wider than the

upper level.
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U.S. Department of Labor Mine Safety and Health Administration
604 Cheat Road
Morgantown, West Virginia 26508

UNDERGROUND MINE FiLE

DAEWD: /0 o o SENT TO ANDJ/OR DISCUSSED WITH FIELD OFFICE:
OCT 42005 INTALS A 0 T T CATE
Mr. Jeffrey K. Toler (Hega/SeBecterd 1__lo/a/2
Superintendent HA}A&_ Jof4 Jcs
Anker West Virginia Mining Company, Inc. e oo fr 7T A ISPyl
Route 9, Box 507 o L0405,
Buckhannon, West Virginia 26201 p <

Dear Mr. Toler:

The request filed October 4, 2005, to extend the test area as shown on the accompanying
map for the ventilation and evaluation of the worked-out area as a result of additional
mining of the lower bench of the Middle Kittanning seam of the 2" Left Mains at the
Sago Mine, 1.D. No. 46-08791, has been reviewed and is approved. This information
will be included in your currently approved mine ventilation plan.

You are reminded that all changes or revisions to the mine ventilation plan, as specified
in 30 CFR 75.370 (d), must be submitted to and approved in writing by this office before
they are implemented.

If you have any questions, please feel free to contact this office.

Sincerely,
Kevin G. Stricklin’

Kevin G. Stricklin
District Manager

JHayes:si

bec:
Bridgeport Field Office (2)
W. Ponceroff
]. Hayes
Map File
L—ain File
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Anker West Virginia ooz [ MINE SAFETY & HEALTH
Mining Company
ocT 4 2005 .

Kevin Stricklin, District Manager

C/O Department of Labor, Mine Health and Safety Administration
604 Cheat Road

Morgantown, WV 26508

Attn: Tom Hlavsa

Submittal # 3.
Dear Mr. Stricklin:

Anker West Virginia Mining Company wishes to amend our
September 27, 2005 submittal which allowed our Sago Mine, (MSHA ID
# 46-08791), and more specifically our 2™ Left Mains unit, to mine the
lower bench of the Middle Kittanning Seam. We wish to modify this plan
to allow for additional mining in this area. This additional area is shown
on the attached map, and displayed and denoted with hatching.

It should be noted that we will comply with all details and
information complied in the September 27, 2005 submittal. It should also
be noted that we have moved both the intake, as well as the return
monitoring points, EP-2N#1 and EP-2N#3 outby so as to cover the
additional area we plan to add.

If you have any questions concerning this correspondence please
feel free to contact me at 1-304-471-3300.
incerely,
[ /Al Schoonover
Safety Director
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Sago Mine
MSHA LD. Number 46-08791; WVOMHS&T ID No. U-2016-98A

Safety Provisions: ’
Note: The safety provisions listed below will be reviewed with all persons working in
the affected area prior to commencing work and record there of made.

2.

X e

10.

No person will be allowed inby the second mining area so as to eliminate
exposure of persons to heightened coal ribs.

The shuttle car operator will be remain under the protective canopy at all times
while inby the second mining area.

The Shuttle Car will be equipped with “Back Boards™ so as to protect the operator
from lateral material falls. (refer to the Attached Equipment Schematic).

All access points to raised areas created by second mining will be dangered off
with yellow ribbon & or equivalent material. The ribbon will be affixed from rib
to rib, and noted in the pre-shift/on-shift examination book.

Tests for methane gas will be conducted prior to cutting and loading of coal and
every 20 minutes there after by remote means. This will be accomplished by
utilizing a remote probe or by traveling inby on the upper level parallel and above
the area to be mined.

In the event mining equipment becomes disabled the ribs will be supported prior
to commencing repairs to said piece of equipment. All work will be conducted
under the direct supervisions of a W.V. certified underground mine foreman.
Cable handling will be accomplished via remote means utilizing pull ropes and
additional personnel if needed. At no time will persons go inby to accomplish
this task unless the coal ribs are supported.

The lower level mining entries will not be wider that the upper level.

Persons will be withdrawn from the immediate area during second advance
mining in the event of loose and or overhanging ribs are encountered.

Outby the line depicted as “A™ on the attached map, additional rib/roof support
will be added so as to provide additional roof support for the miner operator. This
will be accomplished utilizing one of the methods shown below:

a). We will position one of our twin-head roof bolter in a crosscut to a point
where the ATRS support is set at the junction of the crosscut and entry. Once the
ATRS is set the roof bolters operator’s canopy, nearest the corner in which the
miner operator is going to position himself to operate, will be swung towards the
inby corner and rib area. In doing such. this will create a protected area whereby
the miner operator can operate the continuous miner from. This support will
remain in place until the miner operator has completed the cut and has safely
positioned himself in the main entry away, outby from the intersection.

b). Either 2. (two), Prop-setter supports or 2, (two) Lock-N-Load Supports will be
installed on 5, (five) foot centers, with screen meshing being attached on the inby
side. These supports will be installed with wedges being driven from the outby
portion of the support towards the inby corner or rib line. By installing these
supports in this fashion in conjunction with a removal rope. these supports can be
remotely removed by using a scoop to safely remove these devices. Once
removed, the rope, which had been previously attached to the sccop can be pulled
taught in order to remove these supports to the middle of the intersection where
they can be safely recovered.

Appendix J - Page 11 of 26



Appendix J - Bottom Mining Supplements to the Ventilation Plan

c). Either the top will be screened to cover an area approximately 4’ X 12°, and
installed utilizing 4, (four) roof bolts.

Appendix J - Page 12 of 26



Appendix J - Bottom Mining Supplements to the Ventilation Plan

B TEST AREA _
FOR
0 2ND LEFT MAINS AREA
o SAGO MINE

MSHA [.D. # 46-08/91
WVOMHS&T |.D. # U-2016-98A

B - Projected Test Area

R W - Projected Test Area
) To Be Added
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U.S. Department of Labor Mine Safety and Health Administration
604 Cheat Road
Morgantown, West Virginia 26508

SENT TO ANDY/OR DISCUSSED WITH FIELD OFFICE:

sumﬁ%yl ﬂ DATE

LNDERGRTLND LINE FILE REVIEWED BY:
0oCT 2 1 2905 LATE T /b-21-5 H gy i lafz1 fos
INITIALS aw) ° Tet Vo,

L
Mr. Jeffrey K. Toler o AW TH | (4]0

Superintendent

Anker WV Mining Company, Inc. .
Route 9, Box 507

Buckhannon, West Virginia 26201

Dear Mr. Toler:

The request filed October 17, 2005, for a test area as shown on the accompanying map
for the ventilation and evaluation of the worked-out area as a result of mining the lower
bench of the Middle Kittanning coal seam in the A-Panel at the Sago Mine, I.D. No.
46-08791, has been reviewed and is approved. This information will be included in
your currently approved mine ventilation plan.

You are reminded that all changes or revisions to the mine ventilation plan, as specified
in 30 CFR 75.370(d), must be submitted to and approved in writing by this office before
they are implemented.

If you have any questions, please feel free to contact this office.

Sincerely,

Kevin (3. Stricklin

Kevin G. Stricklin
District Manager

JHayes:aew

bee:
Bridgeport F/O (2)
W. Ponceroff
E. Parrish
J- Hayes
Health Section
Map File
Afain File
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EALTH
AnkerWestVirginina e |VICONEN B
nk 0CcT 17 2003
ADMINISTRATION
October 16, 2005

Kevin Stricklin, District Manager

C/O Department of Labor, Mine Health and Safety Administration
604 Cheat Road

Morgantown, WV 26508

Attn: Nelson Blake, Tom Hlavsa.

Submittal #1.

Dear Mr. Stricklin:

The following correspondence is conceming the second mining of our
Sago Mine, {M.S.H.A. identification number 46-08791 & State |.D. # U-
2016-98A}). We wish to respectfully request that a Test Area be
approved for the A-Panel area of the Sago Mine for second mining of
the lower bench of the Middle Kittanning Seam for both the entries and
cross-cuts alike .Refer to attachment labeled {Projected Test Area}
which shows proposed ventilation circuits and evaluation points. For
your information | have attached a detailed cut sequence map that will
eliminate exposure of persons to heightened areas. A list of the safety
precautions that have been successfully utilized in previously mined
areas has been included that will be in effect during this application.

All previously approved submittals concering this mining application will
still be in effect for this mining application.

In closing, your prompt review and approval of this request will be
greatly appreciated by this department. If you have any questions
conceming this correspondence please feel free to contact me at 1-304-
471-3442.
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e _ Projected Test Area
y EP — Al41
EP — A1#3

7

TEST AREA
FOR
A—PANEL AREA

SAGO MINE
EP — A1#2 MSHA I.D. # 46—08791
WVOMHS&T 1.D. # U—2016-98B
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Sago Mine
MSHA 1.D. Number 46-08791; WVOMHS&T ID No. U-2016-98B

Safety Provisions:
Note: The safety provisions listed below will be reviewed with all persons working in
the affected area prior to commencing work and record there of made.

1.

2.

No person will be allowed inby the second mining area so as to eliminate
exposure of persons to heightened coal ribs.

The shuttle car operator will be remain under the protective canopy at all times
while inby the second mining area.

The Shuttle Car will be equipped with “Back Boards™ so as to protect the operator
from lateral material falls. (refer to the Attached Equipment Schematic).

All access points to raised areas created by second mining will be dangered off
with yellow ribbon & or equivalent material. The ribbon will be affixed from rib
to rib, and noted in the pre-shift/on-shift examination book.

Tests for methane gas will be conducted prior to cutting and loading of coal and
every 20 minutes there after by remote means. This will be accomplished by
utilizing a remote probe or by traveling inby on the upper level parallel and above
the area to be mined.

In the event mining equipment becomes disabled the ribs will be supported prior
to commencing repairs to said piece of equipment. All work will be conducted
under the direct supervisions of a W.V. certified underground mine foreman.
Cable handling will be accomplished via remote means utilizing pull ropes and
additional personnel if needed. At no time will persons go inby to accomplish
this task unless the coal ribs are supported.

The lower level mining entries will not be wider that the upper level.

Persons will be withdrawn from the immediate area during second advance
mining in the event of loose and or overhanging ribs are encountered.

10. Outby the line depicted as “A” on the attached map, additional rib/roof support

will be added so as to provide additional roof support for the miner operator. This
will be accomplished utilizing one of the methods shown below:

a). We will position one of our twin-head roof bolter in a crosscut to a point
where the ATRS support is set at the junction of the crosscut and entry. Once the
ATRS is set the roof bolters operator’s canopy, nearest the corner in which the
miner operator is going to position himself to operate, will be swung towards the
inby corner and rib area. In doing such, this will create a protected area whereby
the miner operator can operate the continuous miner from. This support will
remain in place until the miner operator has completed the cut and has safely
positioned himself in the main entry away, outby from the intersection.

b). Either 2, (two), Prop-setter supports or 2, (two) Lock-N-Load Supports will be
installed on no more than 5, (five) foot centers, with screen meshing being
attached on the inby side. These supports will be installed with wedges being
driven from the outby portion of the support towards the inby corner or rib line.
By installing these supports in this fashion in conjunction with a removal rope,
these supports can be remotely removed by using a scoop to safely remove these
devices. Once removed, the rope, which had been previously attached to the
scoop can be pulled taught in order to remove these supports to the middle of the
intersection where they can be safely recovered.
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c). Either the top will be screened to cover an area approximately 4’ X 12°, and
installed utilizing a minimum of 4, (four ft.)roof bolts.

11. During the first cuts of Sequence #1, (See Diagram #1), the continuous miner
operator can be positioned inby the corner of Sequence #1, provided the following
measures have taken place:

Prior to starting the first cuts a screen must be attached to at least two roof
bolts along the row of roof bolts located closest to the right hand rib.
Attachment can be by means of running a cable hanger through the screen
and connect it to the hanger loop in the roof bolt plate.

Once this is completed, either two Prop-Setter Supports or two Lock-N-
Load supports will be installed as close as possible to the rib and
underneath the screen. By installing these supports in this fashion the
screen will be forced to the top, as well as towards the rib line.

After the above actions have been completed the continuous miner
operator can be taking the first cuts from Sequence #1.

Removal of the screen and posts will occur as follows:

First the cable hooks will be unhooked from the roof bolt plates; then,
‘We will follow the removal action described in Item #10 above, with the
exception that continuous miner may also be used to remotely remove the
temporary supports,
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DIAGRAM #1

PROPOSED SCRREN AND FOST LOCATION

(SIDE VIEW)

SCREEN

(2) PROFP SETTER
OR
(2) LOCKE-N-LOAD STANDS

RIB LINE

o]

Maxinun 2.00 Ft.
Between Eotton of
Screen and Floor

FLOOR

j

PROPOSED MINER OPERATOR LOCATION

(T0P VIEW)

FIRST CUTS OF SEQUENCE §1 — "

LOCATION OF MINER OPERATOR

SECOND CUTS OF SEQUENCE #1 \

DURING FYRST CUTS OF
X SEQUENCHE #1
LOCATION QF MINER OPERATOR
o _DURING BFCOND CUTS OF
'l

SEQUENCE it
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DRAWING NO. 3
TYPICAL CUT SEQUENCE
FOR SECOND DEVELOPMENT WORK

SAGO MINE
MSHA ID # 46-08791
WVOMHS&T # U-2016-98A
RIB STABILIZATION PLAN
STRATA PRODUCTS ~ LOCK—N—LOAD

(TOP VIEW)
*—% ,
5.00° SIDE D 5.00
10.00° 10.00’
10.00° o] 10.00°
* u ]
10.00 2110.00
wn
10.00’ 10.00°
10.00° 10.00’
__ 500" 1 SIbE B 175.00°
.' Note 1: Posts will be ,T ‘g - Note 2: Wooden Headers
i installed on 4 Fi. Centers Q el and foaoters willl be utilized
‘n the immediate work area. © o ©Q on the Lock—-N-Loads

0 b n
X = Location of Lock=N-Lead Support

SIDE VIEW OF SIDES A&C

3
<

CURRENT MINED AREA 1
BOTTOM SPLIT TO BE MINED ISP

CURRENT MINED AREA
BOTTOM SPLIT TO BE MINED

g
259
%

Note 3: Rib Supporis will be left in place.
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et LR o T T R
[ -

Lt v
PRNCTRSS Y

LIST OF PRODULTS
AND SERYICES

5 Lo

[ ADJUSTABLE SUPPORT |

Adjustable without any
cutting of the timber and is
available to fit mining
heights from 3 feet to 16
feet (1m to 5m).

Available in different
lengths and capacities of
either 5, 8 or 20 tons.

« Can be installed by one
person and may be preloaded using the simple wrench that can be purchas:
unit. 2500 Ibs{11kN) of preload can be applied.

e The Lock-N-Load™ can be removed and reused by
releasing the clamps.

« The Lock-N-Load can be packaged with conventional
cap blocks and header boards. In addition, various
steel fittings are available to tie into steel or wooden
beams.

The Lock-N-Load can be applied in place of steel THEAD  CHANI
jacks, water props, or posts as either a temporary For use i tying o & 5tee
or permanent support. It can also be used as Dewi 0 ingy
formwork for stoppings, seals, barricades and

ventilation curtains.

Note: The non-yielding Lock-N-Load is not classified as a roof support unde.
30.

LOCK-N-LOAD SPECIFICATIONS
5 TON SUPPORT CAPACITY

Part # Closed Height Open Height Weight

Lock 5/3-5 3ft. 5 ft. 19 Ibs.
Lock 5/4-6 4 f. 6 ft. 24 Ibs.
Lock 5/5-7 5t 7T 28Mbss ——
Lock 5/6-8 6 ft. 8 ft. 33 Ibs.
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LOCK-N-LOAD SPECIFICATIONS
8 TON SUPPORT CAPACITY

Part # Closed Height Open Height Weight

Lock 8/3-5 3ft. S ft. 26 Ibs.
Lock 8/4-6 4 ft. 6 ft. . 32 lbs.
Lock 8/5-7 5 ft. 7 ft. 39 ibs.
Lock 8/6-8 6 ft. 8 ft. 45 |bs.
Lock 8/7-3 7 ft. 9 ft. 52 Ibs.
Lock 8/8-10 8 ft. 10 ft. 58 ibs.
Lock 8/10-12 10 ft. 12 ft. 71 Ibs.

LOCK-N-LOAD SPECIFICATIONS
20 TON SUPPORT CAPACITY

Part # Closed Height Open Height Weight

Lock 20/3-5 3ft. 5 ft. 54 Ibs.
Lock 20/4-8 4 ft. 6 ft. 67 Ibs.
Lock 20/5-7 5ft. 7 ft. 80 Ibs.
Lock 20/6-8 6 ft. 8 ft. 93 ibs.
Lock 20/7-9 7 ft. 9 ft. 106 ibs.
Lock 20/8-10 8 ft. 10 ft. 118 Ibs.
Lock 20/9-11 9 ft. 11 ft. 131 Ibs.
Lock 20/10-12 10 ft. 12 ft. 144 |bs.
123
s LOCK-N-LCAD PERFORMANCE o
rj --"’_." __
[ ‘_I,-"- k
Z e
2 - I
¥ ;
2 i

ey 03 i ) ? 2% 3
DISPLACEMENT [N INCHES
e | {K-N-LOAD — LDCK-K-LOAD
2.5x1.5 in senions 2.513.51n settions
6.5 #. haight 7.51. height

Download adcbe 53f file of Lock-N-Load product shest,

Sirata Beoounit US4 dome | Strata Mine Services | keguest Moralnformation | Negws & =g
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U.S. Department of Lahor Mine Safety and Health Administration
804 Cheat Road
Morgantown, West Virginia 26508

JUNDERGRO D Mo £ 1]

SENT TO AND/OR DISCUSSED WITH FIELD OFFIC

DEC 1 9 2005 paEpwD. /249

INITIALS

dee)

NAME

DATE

Mr. Jeffrey K. Toler

Superintendent

Anker West Virginia Mining Company, Inc.
Route 9, Box 507

Buckhannon, West Virginia 26201

Dear Mr. Toler:

o _Je My
" ! REVIEWED BY:

[+ifes™

)7 3/05

- 3_
/2=l oa

The request filed December 1, 2005, for a test area as shown in red on the accompanying
map for the ventilation, evaluation to mine the lower bench of the Middle Kittanning
seam and future seal locations of the A-2 Panel at the Sago Mine, 1.D. No. 46-08791, has
been reviewed and is approved. This information will be included in your currently

approved mine ventilation plan.

You are reminded that all changes or revisions to the mine ventilation plan, as specified
in 30 CFR 75.370 (d), must be submitted to and approved in writing by this office before

they are implemented.

If you have any questions, please feel free to contact this office.

Sincerely,
Keviny @ Btrickiin

Kevin G. Stricklin
District Manager

EParrish:si

bec:
Bridgeport Field Office (2)
W. Ponceroff
E. Parrish
Health Group
Map File
«Ntain File
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. A
ANKER WEST VIRGINIA RT. 9 BOX 507 sy e e ,!3}1.05
MINING COMPANY BUCKHANNON, WV 26201 a3 b ol Rk R \}
November 30, 2005 oo =0

Mr. Kevin Stricklin
MSHA

604 Cheat Road
Morgantown, WV 26508

Dear Mr. Stricklin:

The following correspondence is concerning the second mining of our Sago
Mine, (MSHA 1. D. No. 46-08791 & State I. D. No. U-2016-98B). We wish to
respectfully submit an amendment to our current approved ventilation and roof
control plans for the A2-Panel area of the Sago Mine for second mining of the
lower bench of the Middle Kittanning Seam for both the entries and cross-cuts
alike. Refer to attachment labeled (Projected Area) which shows proposed
ventilation circuits and evaluation points and future seal locations once the panel
is abandoned. Note: In the set of seals labeled 1 through 5, seals 1 and 5 will be
built last, and in the set of seals labeled 6 through 10, seals 6 and 10 will be built
last. For your information | have attached a detailed cut sequence map that will
eliminate exposure of persons to heightened areas. A list of the safety
precautions that have been successfully utilized in previously mined areas has
been included that will be in effect during this application.

All previously approved submittals concerning this mining application will still be
in effect for this mining application.

In closing, your prompt review and approval of this request will be greatly
appreciated by this department. If you have any questions conceming this
correspondence please feel free to contact me at 1-304-471-3303.

John B. Stemple Jr.

7 —

LB K

Assistant Director of Safety
And Employee Development
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2

PROJECTED AREA

— Projected Area

FOR
A—2 PANEL 7ms (=C-|

SAGO MINE )
MSHA I.D. # 46-08791

WVOMHS&T I.D. # U—2016—98B

EP — A2#3

PROPOSED SEALS

)
B
e S
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Appendix K - Three Supplements to the Ventilation Plan Concerning Omega Block Seals

U.S. Department of Labor Mine Safety and Health Administration
604 Cheat Road
Morgantown, West Virginia 26508

SENT TO ANDVOR DISCUSSED WITH FIELD OFFICE:

SURNAME DAT]
(UL [ L |
' REVIEWEDBY: .. .
0CT 2 4 2005 -pM rout”;oﬁs‘—
| Bavokts nT B | s6/20lar -
S0 10 =20
Mr. ]effrey K. Toler mri(‘_‘ {0-20- 05
Superintendent
Anker WV Mining Company, Inc. -
Route 9, Box 507

Buckhannon, West Virginia 26201
Dear Mr. Toler:

The request filed October 12, 2005, and revision filed October 19, 2005, to add an
alternative method of seal construction to the ventilation plan for the Sago Mine, L.D.
No. 46-08791, has been reviewed. The alternative method seal made with nonhitched-
style Omega blocks is approved and will be included in your currently approved mine
ventilation plan.

You are reminded that all changes or revisions to the mine ventilation plan, as specified
in 30 CFR 75.370(d), must be submitted to and approved in writing by this office before
they are implemented.

If you have any questions, please feel free to contact this office.

Sincerely,

Kevin G. Stricklin

Kevin G. Stricklin
District Manager

EParrish:aew

bee:
Bridgeport F/O (2)
W. Ponceroff
E. Parrish
Health Section
Map File

oA File
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(el2

Anker West Virginia Rt. 9 Box 507 _
Mining Company Buckkannon, WV 26201 Ty

October 12, 2005 AR
s et 12 P 3 1e g
Kevin Stricklin, District Manager

Mine Health and Safety Administrtation RECEN /ED
604 Cheat Road = A
Morgantown, WV 26508

Attn: Tom Hlavsa
RE: Sago Mine's Ventilation Plan Changes

Mr. Stricklin:

Anker West Virginia Mining Company wishes to add an Omega Concrete
Block Seal Method and Plan to our current Ventilation Plan for our Sago Mine,
MSHA ID # 46-08791. It should be noted, that at this time, we only wish to add
the non-hitched style to our plan. (See attached diagrams).

If you have any questions on this matter, please feel free to contact me at 304-
471-3300.

incerely,

> &W\zpﬂ
| Schodnover

Safety Director
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Guidelines for installation of Omega Block Concrete Seals

1. All loose material will be removed from the roof, ribs, and floor to
accommodate seal construction and supplemental supports. The seals will
be constructed at such a location so that a permanent block seal can be
installed in front of the omega seal, if required in the future.

2. The seal will be constructed with Omega blocks using one of the following
Methods:

A) Total thickness of 40"

B) No hitching required.

C) Joints must be staggered.

D) A bonding agent (Blockbond #122551), will be used to seal between each
layer and joining edges of blocks at least %4” thick and will be applied to
the front and back of the seal.

E) The Omega biocks will be either be sawed or constructed so as to bring
the top blocks to within 2" of the mine roof.

F) Three rows of wood planks running the entire length of the seal shall be
installed across the top of the seal.

G) Wedges will be placed on 1 Foot centers or less, with an approved sealant
used to fill the gaps.

H) An approved sealant shall be used as full face coating on both sides of the
seal.

1) Seals shall be installed at least 10 feet from the corner of the pillar.

J) Sample pipes shall be installed as per 75.335.

K) Water traps will be installed within 12” of the bottom or fioor.

-
1 Uz

AL

]
G

i1

o
L

il
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SAGCO MINE

407 THICK OMEGA BLOCK SEAL
CONTRUCTION FPLAN
FOR USE WITH SEALS UP 7O & FT HIGH BY 20 FT WIDE

Al TERNATE COURSES 70O STAGGER JONIS
|—2t —| 6=} 2o |
16*

: — -
5"

— 0" — - 0"—
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SACCO  MINE

40" THICK OMEGA BLOCK SEAL
FOR USE WITH SEALS UP 70 & F7 HIGH BY 20 FT WIDE

7. Jotol thickness 40 rmches

2. No hifching required

F Jomits must be stoggered

4. Al joints shall be o mimimum Yy inch thich ond be molored using an opproved
molar/sealont

5. lhree rows of wood planks running the entire lenglh of the seal shall be
mstolled across the lop of the seal

6 Wedges wil be ploced on !’ cenfers or fess with an gpproved sealant used lo
W the gaps

7 An gpproved seglont shaoll be wvsed as fulf foce coaling on bolh sides of lhe
seal.

— Seals shall be at feast 70 reel from the corner of the pilar
— Sompling pipes sholl be nstofed as per 75335
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U.S. Department of Labor Mine Safety and Health Administration
604 Cheat Road
Morgantown, West Virginia 26508

SENT TO AND/OR DISCUSSED WITH FIELD OFFICE:

/1 SURNAME DATE
¢ Offd/ roox”
s REVIEWED BY:
flapamel 7o[152ex0y”
0CT 24 2005 /99905
Qs 10- g}—m’

Mr. Jeffrey K. Toler LZJ £2 o5
Superintendent
Anker WV Mining Company, Inc.
Route 9, Box 507

Buckhannon, West Virginia 26201
Dear Mr. Toler:

The proposed location and sequence of seal construction across North East Mains and
the intentional ventilation change filed October 12, 2005, at the Sago Mine, 1.D. No.
46-08791, has been reviewed. The request is approved and will be included as a
supplement to the mine ventilation map filed pursuant to 30 CFR 75.372.

You are reminded that this ventilation change must be conducted in accordance with
30 CFR 75.324.

If you have any questions, please feel free to contact this office.

Sincerely,

Kevin G. Stricklin

Kevin G. Stricklin
District Manager

EParrish:aew

bece:
Bridgeport F/O (2)
E. Parrish
Map File
Main File
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(m

Anker West Virginia Rt. 9 Box 507
Mining Company Buckkannon, WV 26201

N Tt u} 7
October 12, 2005 ams 0T 12 P 318 \V\

Kevin Stricklin, District Manager

Mine Health and Safety Administrtation REC/ —WVED
604 Cheat Road -
Morgantown, WV 26508 @,M"

Attn: Tom Hlavsa
RE: Sago Mine's Ventilation Plan Changes

Mr. Stricklin:

Anker West Virginia Mining Company wishes to seek approval relative to
installing nine mine seals across our North-East Mains in our Sago Mine, MSHA
ID # 46-08791.

The mine seals being proposed will be constructed across our North East
Mains, just inby the area that will be the future location of the 2" Mains Unit.
The propased seals will be constructed across the North East Mains area in such
a manner that the No. 2-9 seals will be constructed first, with seal numbers 1 and
10 be constructed simultaneously. it should be noted that for a temporary time
frame, (not to exceed a four week period after the construction of said seals), that
we will course air from a left-to-right direction, (from the number 1 entry towards
the number 9 entry), in order to ventilate these seals; however, once we have
constructed the necessary overcasts on the future 2™ Left Mains the air flow
direction will be switched to a right-to-left direction, (From the number 9 entry
towards the number 1 entry). See attached mapping to see air flow direction and
ventilation control devices.

If you have any questions on this matter, please feel free to contact me at 304-
471-3300.
incerely,

Schoonover
Safety Director
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SACO MINVE

Froposed Temporory Seal Flan
Scale 7'=100°
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drtoke Aillow

SAGO MINE

Proposed Final Aire Flow Design For Seol Plon
Scoke 1=100"
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U.S. Department of Labor Mine Safety and Health Administration
604 Cheat Road
Morgantown, West Virginia 26508

SENT TO ANIVOR DISCUSSED WITH FIELD OFFICE:

SURNAME DATE
e . ET TP
o o T~ mevibweDwY: .
VERZRR Yol 12:% 200
; . g /7 —— i1Yelos
_ p A ok
Mr. Jeffrey K. Toler a
Superintendent
Anker WV Mining Company, Inc.
Route 9, Box 507

Buckhannon, West Virginia 26201
Dear Mr. Toler:

The request filed October 31, 2005, to add an alternative method of seal construction
to the ventilation plan for the Sago Mine, L.D. No. 46-08791, has been reviewed. The
alternative method seal with non-hitched style Omega blocks is approved and will be
included in the currently approved mine ventilation plan.

You are reminded that all changes or revisions to the mine ventilation plan, as specified
in 30 CFR 75.370(d), must be submitted to and approved in writing by this office before
they are implemented.

If you have any questions, please feel free to contact this office.

Sincerely,
Kevin G. Stricklin

Kevin G. Stricklin
District Manager

EParrish:aew

bee:
Bridgeport F/O (2)
W. Ponceroff
E. Parrish
Health Section
Map File

Main File

Appendix
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Y
2

ANKER WEST VIRGINIA MINING COMPANY INC.  © ° - 21 o -
Spruce Fork Division - -
1 Edmiston Way [ VOt )
Buckhannon, WV 26201

Phone 304-471-3300
Fax Phone 304-471-6011

October 28, 2005

Kevin Stricklin, District Manager

Mine Safety and Health Administration

604 Cheat Road

Morgantown, WY 26508

Attn: Tom Hlavsa

Re: Sogo Mine’s Proposed Seal Plan Amendment

Mr. Stricklin:

Anker West Virginia Mining Company wishes to submit an amendment to the proposed
mine seal plan that was submitted to your office on 09-29-05 for the Sago Mine, MSHA
ID # 46-08791. This proposal will address the addition of utilizing pilasters with the
Omega Mine Seals when the mined height cacseds cight foot. Mleasc refor to the attached
technical drawing depicting construction and dimensions of this application.

In closing if you havé questions concerning this matter please feel free to contact me at
1-304-471-3300.

Sincerely,

John B. Stemnple Jr.
Assistant Director of Safety
and Employce Development

BE/ZE  Foud HE04-30Mds 90T CPPETLPPEE SEPT  SEAZ/TE/AT
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20" THICA OMEGA BLOCK SEAL
FOR USF WITH SEALS UP TO & FT HICH BY 20 FT WIDE
NO HITCHING REQGUIRED

1. Total thickness of completed seal shall be 40 inches

2. No hitching required

3. Joints must be stoggered

4. All joints shall be o minimum % inch thich and be motared using "BlockBond"

5. Three rows of wood planks running the entire length of the seal shall be installed ocross
the top of the seal

6. Wedges will be placed on 1’ centers or less with "BlocBond” used to fill the gops

7. "BlocBond” shall be used as full face coating on both sides of the seal.

{
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N
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o
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— seals shall be ot least 10 feet from the corner of the pilior
— Sampling pipes shall be installed as per 75.335

E@/E8  Jowd AH04-30MdS BT CYPETLPPBE 9EPT  SHBZ/TIE/BT
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I0 " THICK OMEGA BLOCK SEAL
CONTRUCTION PLAN
FOR USE WITH SEALS UP 70 & FT HIGH &Y 20 FT WiOF

—— ———— o

ALTERMATE COURSES 7O STAGGER JOWTS
24T 18" |- e o

16"

N ]

167

|
[ [T 1

|
[ |

e )" et p— 40" ——q

Ed/PE  Fogd AD4-TONMAS 901 CEPETLPPBE 9E:PT SBBT/IE/BT
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L1/28/2085 11:85 3844713442 ICG SPRUCE-FORK PAGE B2/82

PROPOSED PLAN FOR CONSTRUCTION OF NON-HITCHED OMEGA BLOCK SEALS

1. Each scal shall be aubstanticlly constructed of (8" X 18" X 24") Omega Blocks with
joints plastered with "BlocBond” and oll joints shall be adequately

mortared. Inby and outby face of completed seal shall be fully cooted with "BlocBond”

2. Seals shall be at least forty (40) inches thick.
3.Seqls shall be at least ten (10) or more feet from the corners of a pillor.

in solid floor that remains unbroken. Where this is not
pessible, preferred site is floor that is settled. All loose broken materiol shall be
removed from the ribs, roof and floor for at least three (3) feet on both sides of the
point where the seal is to be built. All cracks shall be grouted in the site preparation

areq.

5. Water shall be drained from the inby face of the seal (where standing water could
weaken the seal or floor) into the open pertion of the mine by using a sized for
drainage non-—corrosive pipe with a minimum twelve (12) inches deep water traop.

4, Seals shall be constructed

6. Seals must be protected frem wadverse roof and floor cenditions by neo less than twe
(2) rows of timbers on four (4) foot centers or three (3) cribs on both sides of the seal,

7. TEST PIPE: Somple pipes will be installed as per SUCFR ¥5.335
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Appendix K - Three Supplements to the Ventilation Plan Concerning Omega Block Seals

FO" THICK OMEGA BLOCK SEAL WITH FPUASTER
FOR USE WITH SFALS UP 7O 10 FT7 HIGH BY 20 FT WiDE

1. Total thickness of completed seal shall be 40 inches
2. No hitching required

3. Joints must be staggered

4. All joints shall be @ minimum ) inch thich and be motared using "BlockBond”

. Three rows of wood planks running the entire length of the seal shall be installed ocross
the top of the seal

6. Wedges will be placed on 1’ centers or less with "BlocBond” used to fill the gaps

7. "BlacBond" shall be used as full foce coating on both sides of the seal.

un

/7

NI\

AR
N

Vidrdidl
NN

— seols shall be at legst 10 feet from the corner of the pillar
— Sampling pipes shall be installed as per 75.335

bE/IE  FoNd A0 4-30MHdS 901 ZPPETLPPEE 9EPT GART/TE /AT
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Appendix K - Three Supplements to the Ventilation Plan Concerning Omega Block Seals

4O " THICK OMEGA BLOCK SEAL Witt! FUASTER
FOR USE WITH SEALS UP TO 70 FT7 HIGH BY 20 FT WIDE
CONIRUCTION PLAN

= —~—

ALTERNMATE COURSES TO STAGGER JONTS
l—?"—i 16" - _{ 16" | 24'—|

—_— —

|
16

1~ T

167

= ||

Plaster

L

BB/LE  Fowd HH04-300NM45 90T . ZPPETLPPBRE SE:r1  SEBZ/TE/AT
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Appendix K - Three Supplements to the Ventilation Plan Concerning Omega Block Seals

FO" THICK OMEGA BLOCK SEAL WITH CONCRETE PIFR
FOR USE WITH SFALS UP JO 72 FT HIGH EF 20 FT WIOF

. Total thickness of completed omega portion of seal shall be 40 inches

No hitching required

Joints must be slagyered

All joints shall be a minimum Y% inch thich and be motared using "BlocBond”

5. Three rows of wood planks running the entire length of the secl sholl be installed ocross
the top of the seal

6. Wedges will be placed on 1' centers or less with "BlocBond" used to fill the gaps

7. "BloekBond” shall be used os full foce coating on bolh sides of the seal.

8. Solid concrete pier will will be built 64" wide (as noted on diagram).

8. Pier shall be constructed of 1101 series Quickerete or equivalent. The pier will be
allowed to cure 6 doy before omege seal is built on top of pier.

10. The compressive strength of the quickcrete will be 1500 psi after 6 days, end 4000 psi
ofter 28 days.

11. Quickcrete—omega interface will be plastered % inch thich using "BlocBond” mator,
sirmilar to all other jointa,

-

Pun

8 MAX

4" MAX

12"

~ seals shall be ot leost 10 feet from the corner of the pillor
— Sampling pipes shall be installed gs per 75.335

i
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Appendix K - Three Supplements to the Ventilation Plan Concerning Omega Block Seals

20" TIHCHK OMEGA BLOCK SEA! W CONCRETE FIER
FOR USE WITH SFEALS UP 70 12 FT HIGH &Y 20 F7T WIDF
CONTRUCTION PLAN
AL TERNATE COURSES TO STAGGER JOINTS '
24" | 16" |- 4 18" |- 24% ]
1
16"
! — — 1
1687
X
— |
| _
i
BH/BEE B HE04-F0NMHLS 80T ZPPETLPFBE SE kT EB_GZI LE/BT
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Pre-Explosion Simulation of the Mine Ventilation System
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Sago Mine, MSHA ID 46-08791
Wolf Run Mining Company

Post-Explosion Simulation of the Mine Ventilation
System with the Damaged Ventilation Controls
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Appendix O - Evaluation of Potential for a Roof Fall to Ignite a Methane-Air Mixture

[

U.S. Department of Labor Mine Safety and Health Administration
Pittsburgh Safety & Health Technology Center

N ~ P.0. Box 18233
(\ ) * Pittsburgh, PA 15236
S Roof Control Division

September 7, 2006

MEMORANDUM FOR RICHARD A. GATES
District Manager, CMS&H District 11

%//%/

- THROUGH: - KELVIN K. WU
Acting Chief, Pittsburgh Safety and Health Technology Center

M TERRY H@@W

Chief, Roof Control Division

| /)%M ,Z?ﬁw% o/
FROM: MICHAEL GAUNA j
( < Mining Engineer, Roof Control Division

%7@ loakfonty

COOK
Mlmng Engineer, Roof Control D1v151on

SUBJECT: Evaluatior of the Potential for a Roof Fall to Ignite a Methane-
Air Mixture at the Wolf Run Mining Company, Sago Mine,
Upshur County, West Virginia, MSHA 1. D. No. 46-08791

An explosion initiated in the sealed 2 Left area in the northern portion of the Sago Mine
on January 2, 2006. Maps indicate that three roof falls occurred in this area prior to seal
construction. Examinations after the explosion determined that additional roof falls
had occurred that were not shown on the mine maps. The precise timing of these falls
relative to the mine explosion is not known.

The Sago Acc1dent Investigation Team requested that Roof Control Division (RCD)
personnel assess the likelihood that these roof falls ignited explosive concentrations of
methane at the Sago Mine. The RCD evaluated the possibility of a roof fall initiation

- through background literature searches and in-mine investigations.
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Appendix O - Evaluation of Potential for a Roof Fall to Ignite a Methane-Air Mixture

2

Background

Roof Control - The primary roof support consisted of ¥%-in. x 6-ft., fully grouted bolts
on approximately 4-ft. centers. The bolts were installed with 8- x 8-in. bearing plates
which were typically supplemented with larger “Spider” or “Pizza Pan” plates for
additional surface control. In some areas, welded wire mesh was installed with the

8- x 8-in. plates for improved roof surface control. Cable bolts also were noted in the
sealed 2 Left area. In the areas investigated by RCD, the cable bolts were only used
occasionally and there was evidence that wood cribs and wood Propsetter standing
supports also had been used on an infrequent basis. Explosive forces had warped and
folded the “Spider” and “Pizza Pan” plates, torn welded wire mesh from the roof in
places, and dislodged wood supports.

Pillar stability was evaluated using Analysis of Retreat Mining Pillar Stability (ARMPS)
software. For the typical 55- x 80-ft. center pillar, 18-ft. mining width, 15-ft. bench
mining height, and 320-ft. overburden, the pillar stability factor (SF) is 2.2. The effective
pillar stability is actually higher because the 15-ft. mined height only applies to the
panel entries and not the crosscuts. The crosscut mining height of only 7 to 8 ft. serves
to reinforce and improve the pillar stability. In the areas traveled, no evidence of
abnormal pillar stress or pillar dilation was encountered. This observation is consistent
with the satisfactory SF value. The pillar rib conditions in the entries and crosscuts
appeared to be stable.

2 Left Roof Falls

Mining was completed in 2 Left in late October and the seals were completed on
December 11, 2005. Prior to the January 2nd explosion, three pre-sealing roof falls had
been identified on the mine map. Roof Control Division personnel visited the mine on
January 30, 2006, and observed that these three pre-sealing roof falls had extended (see
- Drawing 1). Also, four additional roof falls were observed that were not shown on the
mine map prior to seal completion (see Drawing 1 green shaded falls labeled “Before
1/27/06"). It is not known exactly when these four newer roof falls occurred. The roof
fall areas observed were consistent with roof fall information collected by other
investigators during initial exploration on January 27, 2006. Roof Control Division
personnel again observed the 2 Left area on May 11, 2006, and found additional roof
falls that were not present on January 27 or 30 (see Drawing 1 purple shaded falls
labeled “ After 1/27/06").

Other investigators have determined that the explosive forces propagated in every
direction from the area near surveying spads 4010, 4011, 4047, and 4048 (see

Drawing 1). The seven roof falls that were observed during the January 30
investigation range in distance from approximately 150 ft. to 470 ft. from this area. The
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Appendix O - Evaluation of Potential for a Roof Fall to Ignite a Methane-Air Mixture

3

rubble and exposed fall cavity of the five closest roof falls (within 440 ft.) were
inspected. Access to the two roof falls beyond 450 ft., was obstructed by deep water in
bench mined entries.

The roof falls extended 7 to 12 ft. above the mining horizon. Gray shale was the
predominant rock type visible in the fall rubble and in the exposed cavity of the roof
falls. However, thinly bedded sandstone beds, interspersed with shale layers were
exposed at the top of the fall rubble, roughly 8 to 12 ft. into the immediate roof in three
locations (see Drawing 1).

The fall rubble consisted of rock slabs of varying thickness and geometry. The falls
encompassed the entire entry width and primarily affected the entries and adjoining
intersection(s) as opposed to crosscuts. Thus, there appears to be a general tendency for
north-south migration of the roof fall areas (see Drawing 1). Roof support in the
vicinity of the roof falls consisted of ¥-in.-diameter, 6-ft.-long, fully grouted resin bolts
installed with 8- x 8-in. roof bearing plates and “Spider” or “Pizza Pan” plates. Cable
bolts were installed near some of these roof falls, wire mesh had been installed near the
perimeter of two of the roof fall cavities, and wire mesh was noted under the fall rubble
of a third roof fall. The fully grouted bolts were the only roof support that could be
observed within the roof fall rubble.

Geology

The Sago Mine is developed in the Middle Kittanning coal seam. The overburden,
measured from the base of the seam to the surface, ranges from 230 to 320 ft. in 2 Left
and the immediate roof consists of gray shale grading upward into sandy shale and
sandstone with shale bedding.

Exploratory Drill Hole SF17-97 is situated immediately adjacent to the sealed area
(Drawing 1). Drill core from this hole was used to assess the stratigraphy above the
Middle Kittanning coal seam (see Table 1). The roof falls noted in the course of the
investigations are within an 800-ft. radius of this hole. It is reasonably likely that the
same sequence of units is present above the coal seam in the vicinity of the roof falls in
the sealed area. Coal measure geology is known to change substantially over short
distances (e.g. due to depositional features such as sand channels). However, the rubble
observed in the falls appeared to be gray shale overlain by bedded sandstone (i.e.
generally consistent with Table 1). Table 1 provides an example of the thickness of
individual lithologic units, the distance from the top of the Middle Kittanning seam,
and the distance from the top of the typical mining horizon to the lithologic units based
on information from Drill Hole SF17-97. In much of 2 Left, 3 to 5 ft. of shale roof (3.6 ft.
average) typically was mined with the coal.
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Table 1
Drill Hole SF17-97 Lithology
Example of Immediate 40 ft. of Roof above Middle Kittanning Coal Seam

Lithologic Description Thickness, | Distance to Distance to
ft. Lithologic Lithologic Unit
Unit from Top | from Top of
of Coal Seam, | Mining Horizon(®),
ft. ft.
Dark Gray Shale 15.70 41.39 37.8
Dark Gray Sandy Shale 9.30 32.09 28.5
Shale 5.30 26.79 232
Dark Gray Shale 5.40 21.39 17.8
Sandstone with Shale Streaks 3.30 18.09 14.5
Dark Gray Sandy Shale 7.20 10.89 7.3
Dark Gray Shale 8.30 2.59 Top of Mining
Typically Within
this Unit
Shale 2.59 0 Typically Mined
Bone - top unit of coal seam 0.30

Note (1) = Top of mining at 3.6 ft. average depth into overlying shale

Shale Description - Shale samples from the immediate roof in the vicinity of spad 4010
were studied microscopically for the Sago Mine explosion investigation. The samples
were classified based on grain size and bedding spacing as “laminated siltstone”
according to Potter’s 1980 textural classification of shales. They are characterized by
very similar textures having a matrix composed of very fine-grained (0.005-0.2 mm)
muscovite lathes, which are randomly oriented, but arranged in thin bedding layers.
Contacts between adjacent bedding layers are gradational, defined by different grain
sizes or mineral contents. The very fine-grained, muscovite-dominated layers host
approximately 8-12% angular quartz grains, which are approximately 0.01 mm in
diameter and isolated by the surrounding matrix. Coarser-grained layers are
dominated by angular quartz grains, which are approximately 0.1 mm in diameter and
touch along tangential contacts to leave angular interstices that are filled with finer-
grained muscovite. The very finest-grained layers host very fine-grained, clay sized
(<0.003 mm) muscovite with no quartz, and represent planes of preferential weakness
along which delamination preferentially occurs.

Sandstone Description - Three sandstone samples (RCD-SSA, RCD-S5C, and RCD-SSD)
collected from the fringe of the roof fall rubble are described below. The sample
locations are depicted in Drawing 1.

Appendix O - Page 4 of 10



Appendix O - Evaluation of Potential for a Roof Fall to Ignite a Methane-Air Mixture

5

Sample RCD-S5A is characterized by 1/16-in. to 1/8-in. crossbedded laminations of
light-colored, fine-grained quartz sandstone that form beds % in. to %2 in. thick, and are
bounded by 1/64-in. dark-colored laminations that host abundant muscovite and
biotite flakes. The sandstone laminations are well indurated, although scratch marks
from a knife blade are visible. Sandstone laminations commonly pinch down from
Yain. to 1/16 in. over a distance of 3 in., to be bounded by dark-colored micaceous
laminations.

Sample RCD-SSC is characterized by 1/16-in. to 1/32-in. laminations of alternating
light-colored, fine-grained quartz sandstone and dark-colored siltstone. The light-
colored quartz sandstone laminations are well indurated, and alternate with moderately
indurated dark-colored siltstone laminations, which host very fine-grained flakes of
biotite mica. Fine-grained flakes of muscovite mica are commonly distributed within
the light-colored quartz laminations, which may also host microcline or orthoclase
grains, due to a faint pink tint. Very thin (1/64-in.) carbonaceous bedding partings are
distributed at approximate 1%2-in. intervals. Laminations of all compositions can be
easily scratched with a knife blade, indicating that quartz grains are not sutured.

Sample RCD-SSD is characterized by 1/16-in. to 1/8-in. crossbedded laminations of
light-colored, fine-grained quartz sandstone that alternate with 1/32-in. dark-colored
laminations of very fine-grained siltstone, which hosts abundant 1/16-in. flakes of
muscovite mica. The sample also hosts a %-in.-thick bed of fine-grained, dark-colored,
well indurated siltstone that hosts fine-grained biotite and muscovite mica, and
contains 1/64-in. stringers of light-colored quartz siltstone. The entire sample is
approximately 2 in. thick, and is bounded by muscovite-rich bedding partings.

Historical Research on Roof Falls and Ignitions

The majority of methane-air ignitions can be attributed to frictional ignitions by some
form of machine or mechanical action. &) However, within the time frame from 1960 to
present, four instances were found where the most likely source for the ignition was a
roof fall©d k1), One instance involved a roof fall on a mining section and three instances
referred to falls of ground within the extracted area of a longwall panel. The precise
ignition mechanisms could not be determined conclusively. However, the most likely
scenario from these cases was determined to be ignition through rock-on-rock frictional
forces.

The factors involving ignition from roof falls have been studied with laboratory testing
where the ignition capability (incendivity) of both mine roof rock and steel roof support
materials were investigated. In addition, the ignition potential from compression of
methane-air-coal dust mixtures has been studied in the laboratory.
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Steel Roof Support Incendivity - Tests have been performed in which roof bolts and
cable bolts were broken in tension and roof bolt heads were pulled through plates in an
explosive methane-air mixture. Tests on roof bolts and plates produced no sparks or
ignitions (). However, sparking was observed in tests on cable bolts. In fact, sparking
had been observed from breaking cable bolts in underground coal mines in the U. S. in
the early 1990’s. In response to these observations, laboratory testing was conducted to
assess cable bolt failure incendivity. The test results indicated that although sparks are
produced by breaking cable bolts these sparks are not hot enough, not large enough
and are not of sufficient duration to ignite an explosive methane-air mixture (@ b).

Tests have also been performed to try to determine the possibility of igniting an
explosive methane-air mixture by impact friction. These tests evaluated the incendivity
of various combinations of materials when impacted together (i.e. by dropping one
from a fixed height onto another). Samples included sandstone, shale, roof bolt steel
and aluminum. Several combinations produced sparks, but the only ignitions were
initiated by dropping aluminum on a rusty steel plate ). Despite these findings,
however, the researchers determined that sparks from failing steel roof supports cannot
be conclusively ruled-out as an ignition source because of the limitations of laboratory
testing simulating the actual underground environment.

Rock-on-Rock Frictional Incendivity - Laboratory work indicates that specific rock types
(e.g. sandstones) do have an incendivity potential (¢ 4.9, Studies have attempted to
determine whether or not an ignition could occur due to heat and/ or sparks produced
by the friction of rocks rubbing together during a roof fall. In laboratory settings, two
rock specimens have been rubbed together by pressing a rock against another rotating
rock wheel. Ignitions have been produced in these experiments with varying rock types
under varying test conditions. Video records of these experiments indicate that the
ignitions appeared to be from the heat trail behind the hot spot on the rocks and not the
sparks that are produced (9. Rocks high in quartz content appear to be most susceptible
to producing the friction required for heating but, rock composition is also a large
factor @). The study indicated that the rock composition, (ie. the overall proportion of
quartz, feldspar and rock fragments in the grain framework) was a better indicator than
quartz content alone of the incendivity of a particular rock (9.

It has been noted that quartz-rich rock types (sandstones and quartzites) can produce a
voltage when minutely deformed by applied mechanical stress. The mechanism known
as piezoelectricity was discovered in 1880 by Pierre and Paul-Jacques Curie. They
found that when certain types of crystals including quartz, tourmaline, and Rochelle
salt, were compressed along certain axes, a voltage was produced on the surface of the
crystal. In a piezoelectric crystal, the positive and negative electrical charges are
separated, but symmetrically distributed, so that the crystal overall is electrically
neutral. When a mechanical stress is applied, this symmetry is disturbed and the
crystals are polarized, and the charge asymmetry generates a voltage across the
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material. The charge separation may be described as a resultant electric field and may
be detected by a voltmeter as a voltage between the opposite crystal faces. The
phenomenon of piezoelectricity is widely used in a variety of electronic devices,
including igniters. Currently, synthetic material such as carefully prepared ceramics
are used as igniters since they exhibit the most efficient piezoelectric properties ®1.

As a geologic phenomenon, piezoelectricity has been invoked to explain certain effects
associated with earthquakes, such as “earthquake lights”, the lightning or fireballs that
have been reported in the vicinity of earthquake epicenters. Piezoelectricity also has
received some attention in the field of earthquake prediction, where some suggest that
the mechanical stress imparted by shifting tectonic plates my induce voltages in rocks,
which might be recorded as a precursor to earthquakes. Although it is thought that in
rock types where crystals are randomly oriented the piezoelectric effect is self canceling,
it may be that in rock types with preferentially oriented quartz crystals (such as gneiss
or quartzite), such voltages may be generated 0.

Methane-Air and Coal Dust Compression - Computer simulations have predicted that
air temperature could increase rapidly to the point of igniting methane or coal dust
during a roof fall. Subsequently, laboratory tests simulated air compression from a
confined falling object and verified that ignitions could occur with certain methane and
coal dust mixtures. The laboratory tests had no ignitions with any methane-air mixture
in the absence of coal dust. Also, the numerical simulation for a full-scale mine scenario
indicated that ignition could only be achieved with a falling block of at least 65- x 65-ft.
planar area falling simultaneously ().

Summary

It is difficult to definitively exclude a roof fall as a potential ignition source for the
explosion at Sago Mine. However, it appears to be an unlikely source for the following
reasons:

. Shale is the predominant rock type visible in the roof fall rubble. Specifically, the
material referred to as shale is classified as “laminated siltstone” with low quartz
content in a soft matrix that inhibits quartz grain-to-grain contact. This rock type
is not as conducive to frictional heating or piezoelectric sparking as sandstones
that have been suspected as ignition sources in roof falls @. An exploration drill
hole in the vicinity indicates that rock classified by core logging as sandstone
exists above the mining horizon. Three roof fall cavities had sandstone beds
exposed at the top of the fall rubble roughly 8 to 12 ft. into the immediate roof
above the underlying shale. The samples collected from the roof fall rubble are a
variety of sandstone that is micaceous, and characterized by thin, alternating
laminations of fine sand, silt, and mica partings. In contrast, the sandstones
associated with piezoelectric sparking and rock-on-rock frictional heating are
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commonly considered to be dominated by quartz, exhibit stronger cementing or
even quartz grain fusing (i.e. the metamorphic rock “quartzite”), and occur in
more massive beds. Furthermore, the roof falls observed are outside the area
where the explosion is inferred to have originated. Thus, rock-on-rock or
piezoelectric ignitions are unlikely ignition sources.

. The only metal roof supports noted in the fall rubble were fully grouted bolts
and the wire mesh noted under the rubble of one fall. These steel roof support
materials have not been associated with ignitions in experiments or in
documented observations of gob ignitions. It was not possible to determine
whether cable bolts noted near the roof falls could be hidden in the fall rubble.
However, previous laboratory testing of the sparks from cable bolt failure did
not ignite methane-air explosive mixtures.

J All of the roof falls observed in the 2 Left seal area that were not noted on the
mine maps prior to sealing, encompassed a much smaller area than the
65- x 65-ft. highly confined area required in computer simulations to ignite
methane by compression.

Attachment

Appendix O - Page 8 of 10



Appendix O - Evaluation of Potential for a Roof Fall to Ignite a Methane-Air Mixture

9

References

a. Mazzoni, R.A., Brown, W J., Carpetta, ].E., Spark Temperatures from 7-Strand
Cable Bolts. Technical Support Roof Control Memorandum, December 19, 1994.

b. Mazzoni, R.A., Laboratory tests to evaluate cable bolt sparks as a possible

methane ignition source. Technical Support Roof Control Memorandum, September 9,
1996.

c. Nagy, J., Kawenski, E.M., Frictional Ignition of Gas During a Roof Fall. U.S.
Bureau of Mines, RI 5548, 1960.

d. Ward, C.R., Crouch, A., Cohen, D.R,, Identification of potential for methane
ignition by rock friction in Australian coal mines. International Journal of Coal
Geology, 2001, pp. 91-103.

e. Lin, W., The Ignition of Methane and Coal Dust by Air Compression - The
Experimental Proof. Masters Thesis, Virginia Polytechnic Institute and State University,
1997.

f. Powell, F., Billinge, K., The Frictional Ignition Hazard associated with Colliery
Rocks. The Mining Engineer, 1975, pp. 527-533.

g. http:/ /en.wikipedia.org/wiki/Piezoelectricity

h. http:/ /webphysics.davidson.edu/alumni/MilLee/[Lab/Crystallography
WWW/piezo .htm :

i http:/ /www britannica.com/ eb/ article-9059986

j- http:/ / professionalmasters.science.orst.edu/Studentwebs/Mellon/
Thesis01Jun04Final.pdf

k. McKinney, R., Crocco, W., Tortorea, J. S., Wirth, G. J., Weaver, C. A,, Beiter, D. A,,
Stephan, C. R., Report of Investigation, Underground Coal Mine Explosions, July 31 -
August 1, 2000, Willow Creek Mine - MSHA ID No. 42-02113, Plateau Mining
Corporation, Helper, Carbon County, UT

L Carico, A.D., Methane Ignition/Explosion/Mine Fire Accident, February 14, 2005
at Buchanan Mine #1, Consolidation Coal Co., Mavisdale, Buchanan County, VA, ID
No. 44-04856.

Appendix O - Page 9 of 10



T oA
Before 1/27/06

Drawing 1. Roof Falls in the D gy
Sago Mine 2 Left Seal Area. A
" Before \1.’2;06
Y

Orange = Roof fall areas noted prior
to sealing ( )

Green = Roof fall areas noted as
having occurred before 1/27/06
during exploration after the
explosion (Before 1/27/06)

AN
Purple = Roof Falls noted during ~
investigations after 1/27/06 (After
1/27/06)

X = Sandstone beds noted in top of A
roof fall cavity & sample collected

"

7 l\.o'j».;}vj % l'-'
Ul

| APHE 47-097-01251

Inferred Explosion Source

/

Before 1/27/06

[ture

Appendix O - Page 10 of 10
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U.S. Department of Labor Mine Safety and Health Administration
Pittsburgh Safety & Health Technology Center
A P.Q. Box 18233
( Pittsburgh, PA 15236
Roof Control Division

August 31, 2006

MEMORANDUM FORRICHARD A. GATES

District Manager, CMS&H District 11
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Acting Chief, Pittsburgh ; ty and Health Technology Center
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Chief, Roof Control Division,
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FROM: SANDIN E. PHILLIPSON  # 4w
Geologist, Roof Control Division

SUBJECT: Evaluation of Features at Wolf Run Coal Company, Sago Mine,
MSHA I. D. No. 46-08791

Observations

As requested by the MSHA Accident Investigation Team (Sago), observations of
geologic features were performed in the formerly sealed 2nd Left Mains, in the vicinity
of spad 4010 on February 21, 2006. The purpose of the observations was to evaluate and
document two linear features in the mine roof in the vicinity of spad 4010.

Observations were restricted to the #5, #6, and #7 Entries, between the 15t and 3td
Crosscut from the #1 Entry of the Main. The 2nd Left Mains are developed at an
approximate 60° angle from the left side of the Mains, such that the first crosscut in the
274 Left Main in the #6 Entry is actually the third crosscut in the #1 Entry.

Observations began just inby spad 4010, in the #6 Entry, and proceeded down-grade
into the next, benched intersection at spad 4047. The observation traverse proceeded
east from spad 4010 into the #7 Entry through the intersection with spad 4011, and then
inby along the benched #7 Entry for two crosscuts to the spad 4063 intersection.
Observations continued in the unbenched crosscut between spads 4045 and 4047,

o
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Detailed observations concluded just inby the spad 4010 intersection, where the two
linear roof features were scrutinized. A similar feature was briefly examined in the
neighboring #5 Entry, just inby the spad 4028 intersection.

The observation area is characterized by a variety of abundant structural geologic
features and stress-related features. Abundant, very well developed joints were
observed in the roof (Figure 1). The dominant joint set is oriented with a strike of

N 85°E, and is characterized by nearly vertical joints that are spaced approximately
12-20 inches apart. Joints of this set were present across the entire observation area,
from the spad 4010 intersection to the spad 4063 intersection, a distance of two
crosscuts. Two minor, irregularly spaced sets of joints, oriented respectively at N 57°W
and N 30°E, are aligned parallel to the trend of slickenside planes. A prominent
slickenside plane that controlled a zone of buckled roof strata was oriented N 30°E, with
a dip of 35° toward the southeast, and is located in the southeast corner of the spad 4047
intersection. A pair of slickenside planes, oriented N 67°W and dipping 50° NE, formed
a linear, coffin-shaped roof cavity that trended through the spad 4045 intersection,
crosscutting a wide, deep horizontal stress pot-out.

Figure 1. Very well developed joint set, characterized by N 85°E-striking joints spaced 12-20 inches apart.
Photo taken in the crosscut between spads 4010 and 4011.
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Horizontal stress pot-outs were common in the observed area, and were consistently
oriented with a long axis aligned along a bearing of approximately N 5-7°E (Figure 2).
Long-running cutters, localized at the intersection between the roof and rib, were
consistently located along the west rib of the observed entries. In the #7 Entry, a long-
running cutter left the rib and crossed through the spad 4063 intersection along a
bearing of N 10°E.

Figure 2. Downward-buckled zone of thinly laminated shale represents a stress pot-out that follows a
trend of approximately N 5-7°E. Other linear buckled zones of shale are aligned along the same bearing
throughout the observed area.

Ground conditions were particularly degraded in the observed portion of the #7 Entry,
with abundant stress pot-outs and cutters developed at the projected intersection of the
mutually perpendicular slickenside planes.

Detailed observations concluded just inby the spad 4010 intersection, where a small
scaffold was constructed to reach the roof and observe two linear features that were
present (Figure 3). Each linear feature was characterized by a pair of parallel ridges that
trended across the exposed flat plane of the roof. One pair of parallel ridges was
oriented along a bearing of N 43°E, while the other pair of parallel ridges was oriented
along a bearing of N 70°E. The parallel ridges were spaced approximately 2-3 inches
apart, and protruded approximately % inch below the flat roof horizon. The roof
horizon is characterized by thinly laminated, muscovite-rich gray shale that in the
immediate vicinity of the area hosts oval-shaped, downward-buckled stress pot-outs.
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The parallel ridges are characterized by an irregular, rough texture, but are bounded by
immediately adjacent patchy areas of approximately 5-10 cm? that represent a flat,
smooth, slickenside plane that follows the base of the muscovite-rich gray shale

(Figure 4). No part of the linear ridges appeared to extend upward into the thin shale
layers of the roof, as indicated by a thin brow that intersected the edge of the linear
features along the trend of a prominent stress cutter. The collection of a piece of the
protruding ridge was attempted with a knife blade, but the ridge represents only a very
thin (<1 mm) coating of slickensided shale, and scratching with the knife blade
immediately exposed the overlying muscovite-rich gray shale above the thin coating.
This resulted in the whitish streaks shown in Figure 5.

Figure 3. Two pairs of parallel ridges exposed on the underside of the shale roof, and disrupted where a
shallow stress pot has broken out of the roof. No evidence of the linear features was found in the thin
brow of the stress pot along the trend of the linear feature, indicating that it does not extend upward into
the rock.
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Figure 4. Two pairs of linear, parallel ridges exposed on the bottom surface of the gray shale. Center
feature lies along a trend of N 70°E, forming an acute angle with the feature at left, which is oriented
along a trend of N 43°E. There is no indication of the linear features extending above the thinly
laminated immediate layer of the roof, as exposed in the thin brow formed by the stress pot-out.
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Figure 5. Light brown linear streaks along the trend of the parallel linear ridges represent knife scratch
marks from an attempt to collect fossil material. Location is the vicinity just inby the spad 4010
intersection. Twin parallel ridges pass beneath the embossed, square skin control plate.

Discussion

The purpose of the February 21 mine visit was to observe and identify two pairs of
linear features located in the vicinity of spad 4010, in the 2nd Left Mains. Although there
are abundant structural geologic discontinuities in the surrounding area, including
joints and slickensided faults, the pair of linear features in question is not structural
geologic features. Instead, the linear features observed just inby spad 4010 in the

#6 Entry, and portrayed in Figures 3-5, represent the remnants of a pair of fossilized
trees, with each linear feature representing the top, tangential edge of a single tree. The
rough texture of the linear feature represents the trace fossil impression of the tree bark
as preserved against the bottom layer of the overlying muscovite-rich gray shale, and
the pair of parallel ridges represents compaction of the muscovite-rich gray shale
downward around the formerly circular boundary of the tree trunk. Although the fossil
tree was removed by mining the immediate shale roof, the linear features represent the
expression of the top edge of the tree where it tangentially contacted the bottom of the
bedding plane exposed in the shale roof.

If you should have any questions regarding this report, or if we can be of further
assistance, please contact Sandin Phillipson at 304-547-2015.
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U.S. Department of Labor Mine Safety and Health Administration
Pittsburgh Safety & Health Technology Center
P.O. Box 18233

3\ Pittsburgh, PA 15236
/ Roof Control Division

September 1, 2006
MEMORANDUM FORRICHARD A. GATES

District Manager, CMS&H District 11
s ’
/i,/\_. k A

- THROUGH: KELVIN K. WU

Acting Chief, PittsburghSafety and Health Technology Center

M. TERRY HOCH
Chief, Roof Control Division

,l: . {:v //» 1/,/.’ f:"«__ Vo =
ijﬁjﬂl’?‘i& A i R f/ -/)—»f /M/ "‘:}f/y}f\‘“” pd 71}14’5‘//

FROM: SANDIN E.: PHILLIPSON &
Geologist, Roof Control Division

SUBJECT: Description of Features Observed in the Roof Inby Spad 4010,
2 Left Mains, in Wolf Run Mining Company, Sago Mine, MSHA
____ _— 1.D. No. 46-08791_

Background

As requested by the Sago Accident Investigation Team, the author witnessed the
extraction of a mine roof sample on March 1, 2006 by personnel from R. J. Lee
consultants. The sample extraction area is located just inby spad 4010 (Figure 1) where
two prominent features are located in the roof (Figure 2). The features generated
interest because they are located in the area where the explosion in 2nd Left Mains is
believed to have originated. Because the features were not recognized as being
widespread, they were quickly referred to as “anomalies.” Due to their location in the
area interpreted as the explosion site, some parties speculated that the linear
“anomalies” might represent the effects of lightning arcing across the mine roof.
Although initial observations conducted by Roof Control Division (RCD) personnel on
February 21, 2006 (RCD February 27, 2006 Draft Memo) indicate that the linear features
represent compaction along the length of a tree fossil, consultants retained by the mine
collected samples of the features in order to document any possible effects of lightning.
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Figure 1. Map of geologic features in a portion of the 204 Left Mains, showing results of mapping from
February 21 and March 20, 2006. Sample collection area is centered on dark green features just inby spad
4010. Dashed purple line indicates February 21, 2006 observation traverse.
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Figure 2. Two sets of paired, linear ridges define an acute angle in the roof horizon just inby spad 4010.
R. J. Lee sample collection effort on March 1, 2006 extracted samples of this feature. In this photo, the
linear feature is truncated by a shallow stress pot-out.

The effects of lightning have been documented in unconsolidated soil, loose sand, and
solid rock. The preserved effects of lightning on rock and soil can form silica glass
known as “fulgurite”. Fulgurite has been found in soil and sand dunes, forming a small
tunnel with walls of silica glass, presumably formed by high temperature melting and
fusing of quartz sand grains (Figure 3). Other experiments documented on various
websites indicate that fulgurite can be formed in any rock composition with sufficient
voltage. The longest fulgurite tunnel was reportedly approximately 20 feet long, and a
search of available literature suggests that the fulgurite tunnels are 2-3 inches in
diameter. Photos available on websites indicate that the cylindrical, glass-walled
tunnels undulate, twist, and turn, commonly branching or bifurcating through the
unconsolidated soil material. Although lightning can affect solid rock, available
observations indicate that fulgurites in rock are restricted to the top several feet of
mountain peaks, and seldom penetrate more than a few inches into the rock. Lightning
can magnetize iron minerals in rock outcrop, as observed by the author at a location in
the Colorado Rocky Mountains.
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Figure 3. Sample of fulgnnte for sale on mternet websne showmg hmnchtng texture of bubbled silica
glass.

Thus, visible effects of lightning on a rock would be expected to include the formation
of silica glass or quartz grains that showed signs of partial melting or fusing. Glass, of
which volcanic obsidian is an example, is very distinctive in the geological
environment. Most geologically formed glass is associated with volcanism, in which
high-temperature molten rock is frozen before crystals can nucleate and grow.

Methodology

The mine’s consultants obtained four rectangular samples from the roof and retained
three for testing. Samples were obtained using a battery operated “ripsaw” to define a
rectangular cut sequence to delineate the sample. After a notch was cut to provide
working room, a wide, flat chisel was used to force separation along a delamination
plane along bedding to remove the sample from the roof (Figure 4).
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Figure 4. Shallow rectangular box remains where samples of the linear “anomaly” were retrieved on
April 6, 2006 (center). Samples were collected from the same “anomaly” on March 1, 2006 by R. J. Lee as
indicated by shallow box located at right of photo. Samples 3045477 and 3045475 were retrieved from the
box on the right side of the field of view.

Splits of the three samples obtained by R. J. Lee were passed to MSHA on March 13,
2006, and obtained by the author on March 16, 2006. Two of the samples were cut with
a water-cooled, diamond blade rock saw at the Approval and Certification Center
(A&CC) to obtain a cross section through the area where the linear feature appears
(Figure 4). The cross section slice was annotated with five rectangular blocks to be
prepared for thin sections. Locations of the rectangular blocks were marked on the
mating surface of the original sample split (Figure 5). Each outlined block was then
sawed from the cross section slice to define an individual sample (Figure 6). The chips
were then sent via FedEx to Spectrum Petrographics in Vancouver, Washington, to
prepare thin sections of the samples. Thin sections are slices of the rock that are ground
so thin that light can pass through the sample, while glued to a microscope slide so that
microscopic textures and details can be documented. The completed thin sections were
received on April 7, 2006 (Figure 7).
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Figure 5. Split of Sample 3045477 obtained by R. J. Lee on March 1, 2006 at A&CC, showing cross section
across the linear feature observed inby spad 4010, 2~ Left Mains. The work shown was performed at the
Approval and Certification Center.
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Figure 6. Cross section slice from Sample 3045477 (top pair) and Sample 3045475 (bottom pair) further
separated into individual chips ready to be made into thin sections for detailed study. The work shown
was performed at the Approval and Certification Center.
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Figure 7. Completed thin sections (glass microscope slides) and original sample chips prepared at A&CC
returned by Spectrum Petrographics laboratory on April 7, 2006.

Summary of Rock Texture Observations

Subsequent to sample preparation at A&CC, the chip from Sample 3045475 was
observed to exhibit a striking texture. The sample hosts a very thin layer of black, coal-
like material that appears to represent carbonized (coalified) plant bark, as indicated by
a series of parallel lines that are similar to the cellulose of plant fibers (Figure 8). The
carbonized, fossilized plant material is located at the core of the twin, parallel linear
ridges that trend across the roof of the area inby spad 4010 in 274 Left Mains.

The thin sections of Samples 3045477 and 3045475 were studied with a Meiji 9400 Series
polarizing light microscope at viewing scales of 40X to 100X.

The samples of shale are classified based on grains size and bedding spacing as
“laminated siltstone” according to Potter’'s 1980 textural classification of shales.

Because all six samples were collected from the same sedimentary horizon, within
approximately 2 inches from the mine roof, they are characterized by very similar
textures. Each of the six samples is characterized by a matrix composed of very fine-
grained (0.005-0.2 mm) muscovite lathes, which are randomly oriented but arranged in
thin bedding layers. Contacts between adjacent bedding layers are gradational, defined
by different grain sizes or mineral contents. The very fine-grained, muscovite-
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dominated layers host approximately 8-12% angular quartz grains, which are
approximately 0.01 mm in diameter and isolated by the surrounding matrix. Coarser-
grained layers are dominated by angular quartz grains, which are approximately

0.1 mm in diameter and touch along tangential contacts to leave angular interstices that
are filled with finer-grained muscovite. The very finest-grained layers host very fine-
grained, clay sized (<0.003 mm) muscovite with no quartz, and represent planes of
preferential weakness along which delamination preferentially occurs.

Textures in all samples are very similar, characterized by muscovite-dominated layers
corresponding to alternating grain sizes of “fine silt” and “medium silt”. This material
represents approximately 80% of the layers in each small, rectangular thin section. The
remaining approximately 20% of layers are represented by “very fine quartz sand”.
Bedding layers are generally of uniform thickness, remaining parallel in relation to the
bedding parting that represented the mine roof horizon. One notable exception to this
is represented by Sample 3045477-4, which hosts a series of thin, discontinuous iron
hydroxide stringers that suddenly ramp up away from the mine roof horizon, such that
the stringers become closer together as they rise into the roof. This texture is
characteristic of compaction of unconsolidated sediments around obdurate objects, and
is referred to as draping. The parallel bands of “very fine sand” quartz, located
approximately 5> mm higher in the section, exhibit the same rising at the same point on
the traverse. The area defined by the compaction texture is at the margin of one of the
two protruding ridges, which define the “linear anomaly” observed in the mine roof
just inby spad 4010. The presence of the compaction texture, combined with the thin
layer of carbonized plant material, suggest that the twin linear ridges observed in the
mine roof represent local compaction of the muscovite-rich laminated siltstone
immediate roof around a linear tree trunk. No silica glass or magnetite was observed in
any of the thin sections, and no textural evidence was observed to indicate that grains
have been fused together.

Appendix P - Page 15 of 28



Appendix P - An Evaluation of Features & Description of Features Observed Inby Spad 4010
10

Figure 8. Enlarged view of a small, rectangular sample chip prior to being sent for thin section
preparation. This piece of Sample 3045475 exhibits a black area that represents carbonized fossil plant
bark. Parallel lines are interpreted to represent cellulose plant fiber. The pair of linear features observed
inby spad 4010 in 2 Left Mains is cored by this carbonized fossil material. The sample is approximately
7/8 inch wide x 1% inches long.
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Appendix of Thin Section Descriptions

Sample 3045477-1 (Figures 9 and 10)

The sample is composed of fine laminations of randomly oriented, fine-grained, ragged
muscovite lathes. Although muscovite lathes appear randomly oriented in detail,
partings between some laminations are sharp and distinct. Most micaceous bedding
layers host isolated grains of angular quartz that are diffusely scattered parallel to
bedding laminations. Individual quartz grains are commonly surrounded by a thin,
diffuse halo of very fine-grained muscovite that may represent diagenetic sericitization.
Locally, angular quartz grains occur in sufficient quantity to define quartz-dominated
interbeds that are parallel to bedding laminations. Quartz grains in the discontinuous
interbeds touch along tangential contacts, and individual grains remain partially
surrounded by a matrix of fine-grained muscovite lathes that are randomly oriented.
Laminations defined by very fine-grained muscovite commonly represent preferential
delamination horizons.

The sample contains approximately 15% quartz, which ranges in size from 0.01 mm
(“fine silt”) to 0.1 mm (“very fine sand”). The remaining approximately 85% of rock
volume is represented by muscovite, which ranges in size from 0.005 mm (“fine silt”) to
0.04 mm (“medium silt”). Based on the size of grains, thickness and nature of bedding
layers, and content of clay-sized material, the shale sample is classified as a muscovite-
rich laminated siltstone.

Textures suggest a low degree of compaction because individual mineral grain long
axes are not strongly aligned with bedding planes. Long axes of angular quartz grains
commonly form an obtuse angle with bedding laminations, indicating that grains were
not forced to rotate. Although bedding textures are commonly diffuse, thin,
discontinuous stringers of iron hydroxide are aligned parallel to bedding and highlight
laminations. Despite the presence of iron hydroxide, no magnetism is present, as tested
with a small, powerful magnet that is weakly attracted to samples with as little as <1%
magnetite.
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Figure 9. Lowest layer of shale immediate roof exposed at mine roof horizon, showing angular quartz
grains (bright white) scattered in a matrix of very fine-grained lathes of muscovite (rectangular, brightly
colored yellow/pink/blue). Brown represents patchy iron staining. Field of view 2.4 mm at 40X, taken
under crossed polars.

. " L . h\d . ‘_\. i st e :
Figure 10. Lamination of angular quartz grains of “very fine sand” size. Angular grains touch along
tangential contacts. Long axes of quartz grains and rectangular muscovite lathes are not strongly

oriented parallel to bedding, indicating that burial compaction was not intense enough to force grain

rotation. Field of view 2.4 mm at 40X, taken under crossed polars.
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Sample 3045477-2 (Figures 11 and 12)

This sample is characterized by a matrix of fine-grained, randomly oriented muscovite
lathes that are arranged in diffuse bedding laminations. Two beds are dominated by
angular quartz grains that are sporadically distributed within a very fine sand-sized
band. In the muscovite-dominated portion of the rock, angular quartz grains are
sporadically distributed, with individual grains isolated by the muscovite-dominated
matrix. In the quartz-dominated bed, angular quartz grains touch along tangential
boundaries, and are intermixed with coarser-grained, randomly oriented, thin
muscovite lathes. The finest-grained portions of the muscovite-dominated matrix host
bedding-parallel delamination zones that are planes of preferential weakness.
Discontinuous stringers of iron hydroxide, which may represent alteration of original
biotite, are aligned parallel along diffuse bedding laminations. Despite the abundance
of the discontinuous, bedding-parallel iron hydroxide stringers, a powerful magnet is
not attracted to the sample.

The sample contains approximately 19% quartz, which ranges in size from 0.01 mm
(“fine silt”) to 0.1 mm (“very fine sand”). The remaining approximately 81% of the rock
volume is dominated by muscovite, which ranges in size from 0.005 mum (“fine silt”) to
0.04 mm (“medium silt”). Based on the size of grains, thickness and nature of bedding
layers, and the content of clay-sized material, the shale sample is classified as
muscovite-rich laminated siltstone.

In coarser-grained interbeds, the long axes of quartz grains are not strongly aligned

with bedding laminations, forming obtuse angles, which indicates a low degree of
compaction. In the fine-grained matrix, muscovite lathes are randomly oriented.
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Figure 11. Lowest layer of shale immediate roof exposed at mine roof horizon, showing angular quartz
grains (bright white) scattered throughout a matrix of very fine-grained muscovite (brightly colored
pink/yellow). The muscovite-dominated matrix hosts patchy iron staining (brown) that is oriented along
bedding laminations, and may represent leached original biotite flakes. Field of view2.4 mm at 40X,
taken under crossed polars.

.
. "' -
8 - »

Figure 12. Same area as revious photo, showing individual, angular quartz grains (white and gray)
isolated by surrounding, randomly oriented ragged flakes of muscovite (yellow /pink). Brown patchy
areas represent iron staining. Field of view 1 mm at 100X, taken under crossed polars.
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Sample 3045477-3 (Figures 13 and 14)

This sample is characterized by a matrix of fine-grained, randomly oriented muscovite
lathes that are arranged in diffuse bedding laminations. Contacts between laminations
are generally gradational, characterized by a changing grain size or mineral content.
Several thin laminations are dominated by grains of angular quartz that are coarser-
grained than those found in the muscovite-dominated portions of the rock. In the fine-
grained, muscovite-dominated portion, angular quartz grains are sporadically
scattered, with individual grains isolated by the surrounding muscovite matrix. In
coarse-grained layers, quartz grains touch along angular, tangential boundaries or are
more commonly slightly separated by a rim of very fine-grained muscovite. This
sample exhibits more quartz-dominated laminations that are more sharply defined with
respect to alternating muscovite layers, compared to the other samples. Thin,
discontinuous stringers of iron hydroxide are abundantly distributed, aligned parallel
to the bedding laminations that are defined by grains size and mineral content. The
stringers may represent diagenetically altered biotite flakes. Despite the abundance of
the stringers, a powerful magnet is not attracted to the sample. Very fine-grained
laminations represent delamination horizons that are planes of preferential weakness.

The sample contains approximately 23% quartz, which ranges in size from 0.02 mm
(“medium silt”) to 0.2 mm (“fine sand”). The remaining 73% of the rock is dominated
by muscovite, which ranges in size from 0.005 mm (“fine silt”) to 0.2 mm (“fine sand”).

The matrix of randomly oriented muscovite lathes, and the poorly aligned long axes of

individual quartz grains in coarser-grained laminations indicates that the sample was
not strongly compacted enough to force grain rotation.
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Figure 13. Lowest layer of shale immediate roof exposed at mine roof horizon, showing gradational
contact between very fine-grained, muscovite-dominated layer and overlying, coarser layer that hosts
greater quartz content and larger grain sizes. Lower, very fine-grained layer localizes delamination zones
(parallel black lines represent glass of microscope slide where rock separated).

Figure 14. View of a coarser-grained, qu—rich lamjnatio, shwing angular quartz grains (white and
gray) isolated by the surrounding matrix of fine-grained muscovite lathes (pink/blue/yellow/green).
Brown areas represent patchy iron staining. Field of view 1 mm at 100X, taken under crossed polars.
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Sample 3045477-4 (Figures 15 and 16)

This sample is characterized by a matrix composed of very fine-grained, randomly
oriented muscovite lathes that are arranged in diffuse bedding laminations. Contacts
between laminations are generally diffuse, characterized by a gradational change in
grain size and mineral content. In general, the very finest laminations host only
muscovite, with increasing grain size associated with increasing quartz content, until
some laminations are dominated by quartz. In fine-grained layers, angular quartz
grains are sporadically distributed, with individual grains isolated by the surrounding
matrix of fine-grained, randomly oriented muscovite. In coarser-grained layers,
angular quartz grains dominate and touch along angular, tangential boundaries, or may
be slightly separated by a rim of very fine-grained muscovite. The very finest layers
host bedding-parallel delamination horizons that are planes of preferential weakness.
Thin, discontinuous stringers of iron hydroxide are abundantly distributed, aligned
parallel to bedding laminations. The stringers may represent diagenetically altered
biotite flakes. Despite the presence of abundant stringers, a powerful magnet is not
attracted to the sample. At the mine roof horizon, several of the thin stringers abruptly
change their distance from each other along traverse, defining a compaction zone. This
sample was collected from a portion of the R. J. Lee sample along which one of the pair
of linear ridges (“anomalies”) is located. A quartz-dominated lamination located 5 mm
higher than the mine roof horizon also mirrors the iron hydroxide stringer-defined
compaction zone. Although these textures suggest draping around an obdurate object,
the matrix of randomly oriented muscovite lathes and layers of moderately aligned
quartz grains indicate that the rock was not subjected to burial compaction significant
enough to force grains to rotate into parallelism.

The sample hosts approximately 13% quartz, which ranges in size from 0.01 mm (“fine
silt”) to 0.09 mm (“very fine sand”). The remaining 87% of the rock volume is
dominated by muscovite, which ranges in size from 0.005 mm (“fine silt”) to 0.2 mm
(“fine sand”).
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Figure 15. Long stringers of iron hydroxide (black, very dark brown) define bedding laminations in a
compaction zone located near the margin of one of the linear ridges in Sample 3045477. Angular quartz
grains (bright white) are scattered throughout the matrix of fine-grained muscovite (speckled

pink/ yellow with brown iron staining). Field of view 2.4 mm at 40X, taken under crossed polars.

Figure 16. Field of view approximately 5 mm above the area in Figure 15, showing interbeds of quartz
that gently rise from right to left above the compaction zone. Although locally a compaction zone, the
long axes of quartz grains and muscovite lathes are not strongly oriented parallel to bedding, indicating
that burial compaction was not sufficient to force grain rotation. Field of view 2.4 mm at 40X, taken
under crossed polars.
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Sample 3045477-5 (Figures 17 and 18)

This sample is characterized by a matrix of very fine-grained, randomly oriented
muscovite lathes that are arranged in diffuse bedding laminations that exhibit
gradational contacts based on changes in grain size and mineral content. The fine-
grained laminations host scattered, fine-grained, angular quartz grains, with individual
grains isolated by the surrounding muscovite matrix. Coarser-grained layers are
dominated by angular quartz grains that touch along angular, tangential boundaries
that are parallel to bedding contacts. Abundant, thin stringers of iron hydroxide are
aligned parallel to bedding laminations and my represent diagenetic alteration of
original biotite flakes. Despite the presence of abundant iron hydroxide, a powerful
magnet is not attracted to the sample. In this sample, bedding contacts are particularly
continuous and parallel. The finest-grained layers host delamination horizons that are
planes of preferential weakness. Although bedding layers maintain constant thickness,
the randomly oriented muscovite lathes and moderately aligned long axes of quartz
grains indicate that the rock was not subjected to significant burial compaction.

The sample contains approximately 16% quartz, which ranges in size from 0.01 mm
(“fine silt”) to 0.2 mm (“very fine sand”). The remaining approximately 84% of the rock
volume is dominated by muscovite, which ranges in size from 0.005 mm (“fine silt”) to
0.2 mm (“fine sand”).

Figure 17. Lowest level of shale immediate roof exposed at mine roof horizon, showing angular quartz
grains (white) scattered and isolated in the very fine-grained, muscovite-dominated matrix. Field of view
2.4 mm at 40X, taken under crossed polars.
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Figure 18. Very regular, continuous bedding contact between lower, fine-grained lamination
characterized by scattered, angular quartz grains (bright white) in a very fine-grained matrix of
muscovite (speckled yellow/pink), grading upward into lamination with abundant, angular quartz
grains. Some quartz grains touch along tangential contacts, while most are isolated by surrounding
muscovite. Discontinuous stringers of iron hydroxide (black to very dark brown), which may represent
diagenetic alteration of original biotite flakes, are aligned parallel to define bedding. Field of view

2.4 mm at 40X, taken under crossed polars.

Sample 3045475 (Figures 19 and 20)

This sample is characterized by a matrix composed of very fine-grained, randomly
oriented muscovite lathes that are arranged in diffuse bedding laminations that are
gradational, based on changes in grain size and mineral content. Finer-grained layers
host scattered grains of angular quartz, which are isolated by the surrounding,
muscovite-dominated matrix. Coarser-grained layers are dominated by angular quartz
grains, which touch along angular, tangential contacts. Thin stringers of iron hydroxide
are abundantly distributed and aligned parallel to bedding laminations. The stringers
have a crystal habit similar to mica suggesting that they represent diagenetic alteration
of original biotite. Other stringers are very continuous and follow bedding laminations
and pre-existing micro fractures, representing precipitation of iron along open-aperture
planes. Despite the presence of abundant iron hydroxide, a powerful magnet is not
attracted to the sample.
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The sample contains approximately 17% quartz, which ranges in size from 0.01 mm
(“fine silt”) to 0.1 mm (“very fine sand”). The remaining approximately 83% of the
rock’s volume is dominated by muscovite, which ranges in size from 0.003 mm (“clay”)
to 0.1 mm (“very fine sand”).

Figure 19. Lowest level of shale immediate roof exposed at mine roof horizon, showing angular quartz
grains (bright white) scattered throughout a matrix composed of fine-grained muscovite lathes (speckled
yellow /blue/ pink/ green). Wispy stringers of iron hydroxide (black to very dark brown) are aligned
along bedding laminations, and may represent diagenetic alteration of original biotite flakes. Field of
view 2.4 mm at 40X, taken under crossed polars.
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Figure 20. Angular quartz grains (white and gray) touch along tangential contacts nearly isolated in a

matrix of randomly oriented muscovite lathes (yellow). Field of view 1 mm at 100X, taken under crossed
polars.
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Appendix O - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #1(a): Sampling Area: Mains Collected 1/30/06 - 2/03/06 by Clay Rec. 2/17/06 from Cook/Hicks
Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681608 1A21 Floor 0 + 5326 79.1 Trace
681609 1A21 Floor 0 + 5326 1/2" Sample 79.0 Trace
681610 1A22 Floor 0 + 5400 78.3 Trace
681611 1A22 Floor 0 + 5400 1/2" Sample 80.2 Trace
681612 1A23 Band 0 + 5500 2/02/06 Gl 80.2 Trace
681613 1A23 Band 0 + 5500 2/02/06 Gl 1/2" Sample 79.9 Small
681614 1A24 Rib/Floor 0+ 5625 2/03/06 Gl 76.9 Trace
681615 1A25 Floor 0+ 5728 1" Sample 77.7 Small
681616 1A25 Floor 0+ 5728 1/2" Sample 76.8 Small
681617 1A26X Floor 0 + 5852 2/01/06 Gl 70.2 Small
681618 1A26X Floor 0+ 5852 2/01/06 Gl 1/2" Sample 68.3 Small
681619 1B1 Band 0+00 1"Band 45.2 None
681620 1B1 Band 0+ 00 1/2"Band 45.6 None
681621 1B2 Band 0+520 1" Band 69.3 None
681622 1B2 Band 0+ 520 1/2"Band 71.4 None
681623 1B10 Band 0+ 4186 1" Band 74.1 None
681624 1B10 Band 0+ 4186 1/2" Band 77.8 None
681625 1B11 Band 0+ 4426 1" Band 72.0 None
681626 1B11 Band 0 + 4426 1/2" Band 73.8 None
681627 1B13 Band 0+ 4700 2/02/06 Gl 78.0 None
681628 1B13 Band 0+ 4700 2/02/06 Gl 1/2"Band 76.5 None
681629 1B20X Rib/Floor 0 + 5285 73.5 Trace
681630 1B20X Rib/Floor 0+ 5285 1/2" Sample 77.1 Trace
681631 1B21 Floor 0 + 5326 73.2 Trace
681632 1B21X Floor 0 + 5368 74.2 Trace
Page 1 of 9
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #1(a): Sampling Area: Mains Collected 1/30/06 - 2/03/06 by Clay Rec. 2/17/06 from Cook/Hicks
Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681633 1B21X Floor 0+ 5368 1/2" 72.4 Trace
681634 1B22 Floor 0 + 5400 73.0 Trace
681635 1B22 Floor 0+ 5400 1/2" 71.1 Trace
681636 1B22X Roof/Rib 0+ 5430 2/02/06 Gl 69.7 Trace
681637 1B22X Roof/Rib 0+ 5430 2/02/06 GI 1/2" 71.5 Trace
681638 1B23 Rib/Floor 0 + 5500 2/02/06 Gl 76.6 Trace
681639 1B23 Rib/Floor 0+ 5500 2/02/06 GI 1/2" 73.2 Trace
681640 1B24 Floor 0 + 5625 2/03/06 Gl 74.6 Trace
681641 1B24 Floor 0 + 5625 2/03/06 GI 1/2" 74.8 Trace
681642 1B24X Band 0 + 5660 68.8 Trace
681867 S1B24X Band 0+ 5660 1/2" 73.5 Small
681643 1B25 Floor 0+ 5728 1" Sample 71.4 Trace
681644 1B25 Floor 0+ 5728 1/2" Sample 72.1 Small
681645 1B26 Floor 0 + 5822 1" Sample 66.6 Large
681646 1B26 Floor 0 + 5822 1" Sample 66.8 Large
681647 1B26 Floor 0+ 5822 1/2" Sample 66.7 Large
681648 1B26X Floor 0 + 5852 59.4 Large
681649 1B26X Floor 0+ 5852 1/2" 58.9 Large
681650 1C1 Band 0+ 00 1"Band 47.2 None
681651 1C1 Band 0+ 00 1/2"Band 42.9 None
681652 1C2 Band 0+ 520 1" Band 57.9 None
681653 1C2 Band 0+ 520 1/2"Band 60.8 None
681654 1C5 Band 0+ 2000 1"Band 62.4 None
681655 1C5 Band 0 + 2000 1/2"Band 45.1 None
681656 1C9 Band 0+ 3946 1" Band 88.8 None
681657 1C9 Band 0 + 3946 1/2" Band 88.3 None
681658 1C11 Band 0+ 4426 1" Band 62.0 None
681659 1C11 Band 0 + 4426 1/2" Band 60.4 None
681660 1C22 Rib/Floor 0 + 5400 70.5 Trace
681661 1C22 Rib/Floor 0+ 5400 1/2" 71.6 Trace
681662 1C23 Roof/Rib 0+ 5500 2/02/06 Gl 72.5 Trace
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #1(a): Sampling Area: Mains Collected 1/30/06 - 2/03/06 by Clay Rec. 2/17/06 from Cook/Hicks
Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681663 1C23 Roof/Rib 0 + 5500 2/02/06 GI 1/2" 70.7 Trace
681664 1C24 Rib/Floor 0+ 5625 2/03/06 Gl 65.8 Trace
681665 1C24X Band 0 + 5657 74.2 Small
681868 S1C24X Band 0 + 5657 1/2" 74.6 Trace
681666 1C25 Floor 0 + 5728 1" Sample 56.9 Small
681667 1C25 Floor 0+ 5728 1/2" Sample 60.4 Small
681668 1D1 Band 0+00 1"Band 51.6 None
681669 1D1 Band 0+ 00 1/2"Band 49.9 None
681670 1D2 Band 0+520 1" Band 74.1 None
681671 1D2 Band 0+ 520 1/2"Band 75.7 None
681672 1D5 Band 0+ 2000 1" Band 58.9 None
681673 1D5 Band 0 + 2000 1/2"Band 64.3 None
681674 1D7 Band 0+ 2982 1" Band 49.9 None
681675 1D7 Band 0+ 2982 1/2"Band 57.7 None
681676 1D8 Band 0 + 3464 1" Band 85.1 None
681677 1D8 Band 0 + 3464 1/2" Band 78.3 None
681678 1D20 Band 0 + 5255 73.0 Trace
681679 1D20 Band 0+ 5255 1/2" 69.5 Trace
681680 1D21 Rib/Floor 0 + 5326 74.3 Trace
681681 1D21 Rib/Floor 0+ 5326 1/2" 73.6 Trace
681682 1D22 Rib/Floor 0 + 5400 72.4 Trace
681683 1D22 Rib/Floor 0 + 5400 1/2" 70.2 Trace
681684 1D23 Rib/Floor 0 + 5500 2/02/06 Gl 67.9 Trace
681685 1D23 Rib/Floor 0 + 5500 2/02/06 GI 1/2" 66.1 Trace
681686 1D24 Rib/Floor 0 + 5625 64.6 Trace
681687 1D24 Rib/Floor 0+ 5625 1/2" 64.8 Small
681688 1D24X Band 0 + 5658 74.0 Small
681869 S1D24X Band 0+ 5658 1/2" 74.1 Small
681689 1D25 Floor 0+ 5728 1" Sample 60.1 Small
681690 1D25 Floor 0+ 5728 1/2" Sample 59.4 Small
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #1(a): Sampling Area: Mains Collected 1/30/06 - 2/03/06 by Clay Rec. 2/17/06 from Cook/Hicks
Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681691 1D25X Rib/Floor 0+ 5770 1" Sample 51.6 Large
681692 1D25X Rib/Floor 0+ 5770 1/2" Sample 53.1 Large
681693 1E1 Band 0+00 1"Band 96.3 None
681694 1E1 Band 0+ 00 1/2"Band 97.0 None
681695 1E2 Band 0+ 520 1"Band 55.4 None
681696 1E2 Band 0+ 520 1/2"Band 64.8 None
681697 1E3 Band 0+ 1050 1" Band 84.4 None
681698 1E3 Band 0 + 1050 1/2" Band 72.1 Trace
681699 1E5 Band 0+ 2000 1" Band 87.7 None
681700 1E5 Band 0+ 2000 1/2"Band 86.9 None
681701 1E6 Band 0+ 2522 1" Band 87.1 None
681702 1E6 Band 0+ 2522 1/2" Band 91.2 None
681703 1E8 Band 0 + 3464 1" Band 80.5 None
681704 1E8 Band 0 + 3464 1/2" Band 88.8 None
681705 1E10 Band 0+ 4186 1" Band 87.0 None
681706 1E10 Band 0+ 4186 1/2" Band 81.2 None
681707 1E20 Rib/Floor 0 + 5255 2/02/06 Gl 83.0 Trace
681708 1E20 Rib/Floor 0 + 5255 2/02/06 GI 1/2" 80.4 Trace
681709 1E22 Rib/Floor 0 + 5400 65.4 Trace
681710 1E22 Rib/Floor 0 + 5400 1/2" 63.0 Trace
681711 1E23 Rib/Floor 0 + 5500 2/02/06 Gl 69.2 Small
681712 1E23 Rib/Floor 0+ 5500 2/02/06 GI 1/2" 65.7 Small
681713 1E24 Rib/Floor 0 + 5625 65.1 Small
681714 1E24 Rib/Floor 0+ 5625 1/2" 64.1 Small
681715 1E24X Band 0 + 5665 78.7 Small
681870 S1E24X Band 0+ 5665 1/2" 81.7 Small
681716 1E25 Floor 0+ 5728 1" Sample 57.4 Large
681717 1E25 Floor 0+ 5728 1/2" Sample 57.4 Large
681718 1E25X Floor 0+ 5768 1" Sample 52.5 Large
681719 1E25X Floor 0 + 5768 1/2" Sample 54.2 Large
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #1(a): Sampling Area: Mains Collected 1/30/06 - 2/03/06 by Clay Rec. 2/17/06 from Cook/Hicks
Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681720 1F1 Band 0+ 00 1"Band 90.4 None
681721 1F1 Band 0+ 00 1/2"Band 90.3 None
681722 1F2 Band 0+ 520 1" Band 70.7 None
681723 1F2 Band 0+ 520 1/2"Band 72.7 None
681724 1F3 Band 0+ 1050 1" Band 89.9 None
681725 1F3 Band 0+ 1050 1/2"Band 85.5 None
681726 1F4 Band 0+ 1474 1" Band 86.0 None
681727 1F4 Band 0+ 1474 1/2" Band 87.5 None
681728 1F5 Band 0+ 2000 1"Band 76.1 None
681729 1F5 Band 0 + 2000 1/2"Band 81.2 None
681730 1F6 Band 0+ 2522 1" Band 86.8 None
681731 1F6 Band 0+ 2522 1/2" Band 84.3 None
681732 1F7 Band 0+ 2982 1" Band 80.9 None
681733 1F7 Band 0+ 2982 1/2"Band 66.9 None
681734 1F8 Band 0 + 3464 1" Band 88.7 None
681735 1F8 Band 0 + 3464 1/2" Band 88.3 None
681736 1F10 Band 0+ 4186 1" Band 86.3 None
681737 1F10 Band 0+ 4186 1/2" Band 86.8 None
681738 1F13 Band 0+ 4700 1" Band 79.6 Trace
681739 1F13 Band 0+ 4700 1/2" Band 77.9 Trace
681740 1F14 Band 0+ 4780 1" Band 83.5 Trace
681741 1F14 Band 0+ 4780 1/2" Band 80.3 Trace
681742 1F15 Band 0+ 4851 1" Band 71.6 Trace
681743 1F15 Band 0+ 4851 1/2" Band 78.4 Trace
681744 1F16 Band 0+ 4934 1" Band 79.6 Trace
681745 1F16 Band 0 + 4934 1/2" Band 81.6 Trace
681746 1F17 Band 0+ 5011 1"Band 74.8 Trace
681747 1F17 Band 0+ 5011 1/2" Band 78.1 Trace
681748 1F18 Band 0+ 5100 1"Band 73.4 Trace
681749 1F18 Band 0+ 5100 1/2" Band 76.4 Trace
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #1(a): Sampling Area: Mains Collected 1/30/06 - 2/03/06 by Clay Rec. 2/17/06 from Cook/Hicks
Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681750 1F19 Band 0+ 5176 1" Band 76.5 Trace
681751 1F19 Band 0+ 5176 1/2"Band 76.1 Trace
681752 1F20 Band 0 + 5255 1" Band 73.6 Trace
681753 1F20 Band 0+ 5255 1/2" Band 73.9 Trace
681754 1F21 Band 0+ 5326 1" Band 77.5 Small
681755 1F21 Band 0+ 5326 1/2"Band 70.9 Trace
681756 1F22 Band 0+ 5400 1" Band 72.1 Small
681757 1F22 Band 0 + 5400 1/2" Band 73.8 Trace
681758 1F23 Band 0 + 5500 1" Band 67.2 Trace
681759 1F23 Band 0 + 5500 1/2" Band 68.0 Small
681760 1F24 Band 0+ 5625 1" Band 72.8 Small
681761 1F24 Band 0+ 5625 1/2"Band 73.7 Small
681762 1F24X Band 0 + 5658 1" Band 76.3 Small
681763 1F24X Floor 0 + 5658 2/03/06 GI 1/2" 77.7 Small
681764 1F25 Band 0+ 5728 1" Band 64.9 Small
681765 1F25 Band 0+ 5728 1/2" Band 66.9 Small
681766 1F25X Floor 0+ 5771 1" Sample 52.5 Small
681767 1F25X Floor 0+ 5771 1/2" Sample 53.2 None
681768 1G1 Band 0+ 00 1"Band 58.4 None
681769 1G1 Band 0+ 00 1/2"Band 59.8 None
681770 1G2 Band 0+ 520 1" Band 75.6 None
681771 1G2 Band 0+ 520 1/2"Band 76.0 None
681772 1G3 Band 0+ 1050 1" Band 56.4 None
681773 1G3 Band 0+ 1050 1/2" Band 60.4 None
681774 1G4 Band 0+ 1474 1" Band 61.8 None
681775 1G4 Band 0+ 1474 1/2" Band 54.7 None
681776 1G5 Band 0+ 2000 1" Band 66.4 None
681777 1G5 Band 0+ 2000 1/2" Band 66.6 None
681778 1G6 Band 0+ 2522 1" Band 76.2 None
681779 1G6 Band 0 + 2522 1/2" Band 75.7 None
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Appendix O - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #1(a): Sampling Area: Mains Collected 1/30/06 - 2/03/06 by Clay Rec. 2/17/06 from Cook/Hicks
Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681780 1G8 Band 0 + 3464 1" Band 51.8 None
681781 1G8 Band 0 + 3464 1/2" Band 61.8 None
681782 1G9 Band 0+ 3946 1" Band 61.8 None
681783 1G9 Band 0+ 3946 1/2" Band 65.1 None
681784 1G10 Band 0+ 4186 1" Band 72.3 None
681785 1G10 Band 0+ 4186 1/2"Band 67.6 None
681871 S1G14 Band 0+ 4780 1/2" 75.6 None
681786 1G14X Band 0 + 4813 72.6 Trace
681872 S1G14X Band 0+ 4813 1/2" 68.4 None
681787 1G15 Band 0 + 4851 75.5 Trace
681873 S1G15 Band 0+ 4851 1/2" 75.0 Trace
681788 1G15X Band 0 + 4886 69.6 Trace
681874 S1G15X Band 0+ 4886 1/2" 70.8 Trace
681789 1G16 Band 0 + 4934 75.5 Trace
681875 S1G16 Band 0+ 4934 1/2" 75.2 Trace
681790 1G16X Band 0 + 4974 64.7 Trace
681876 S1G16X Band 0+ 4974 1/2" 63.9 Trace
681791 1G17 Band 0 + 5011 76.2 Trace
681877 S1G17 Band 0+5011 1/2" 72.8 Trace
681792 1G17X Band 0 + 5046 73.6 Trace
681878 S1G17X Band 0+ 5046 1/2" 71.7 Trace
681793 1G18 Band 0 + 5100 74.4 Trace
681879 S1G18 Band 0+ 5100 1/2" 74.1 Trace
681794 1G18X Band 0 + 5130 63.0 Trace
681880 S1G18X Band 0+ 5130 1/2" 69.1 Trace
681795 1G19 Band 0+ 5176 72.3 Trace
681881 S1G19 Band 0+ 5176 1/2" 74.8 Trace
681796 1G19X Band 0 + 5208 66.9 Trace
681882 S1619X Band 0+ 5208 1/2" 63.2 Trace
681797 1G20 Band 0 + 5255 72.1 Trace
681883 S1G20 Band 0+ 5255 1/2" 72.2 Trace
681798 1G20X Band 0 + 5287 68.1 Small
681884 S1G20X Band 0+ 5287 1/2" 67.5 Small
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #1(a): Sampling Area: Mains Collected 1/30/06 - 2/03/06 by Clay Rec. 2/17/06 from Cook/Hicks
Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681799 1G21 Band 0 + 5326 67.5 Small
681800 1G21 Band 0 + 5326 67.3 Small
681801 1G21X Band 0 + 5361 67.4 Small
681802 1G21X Band 0+ 5361 1/2" 66.3 Small
681803 1G22 Band 0 + 5400 66.3 Small
681885 S1G22 Band 0 + 5400 1/2" 66.6 Small
681804 1G23 Band 0 + 5500 59.4 Large
681886 S1G23 Band 0+ 5500 1/2" 61.8 Small
681805 1G24X Rib/Floor 0 + 5658 72.3 Large
681806 1G24X Rib/Floor 0 + 5658 1/2" 74.1 Large
681807 1G25X Floor 0+ 5768 1" Sample 56.9 Large
681808 1G25X Floor 0+ 5768 1/2" Sample 544 Large
681809 1H1 Band 0+ 00 1"Band 64.0 None
681810 1H1 Band 0+ 00 1/2"Band 66.0 None
681811 1H2 Band 0+ 520 1" Band 46.3 None
681812 1H2 Band 0+ 520 1/2"Band 55.4 None
681813 1H3 Band 0+ 1050 1" Band 70.8 None
681814 1H3 Band 0+ 1050 1/2"Band 67.9 None
681815 1H4 Band 0 + 1474 1" Band 54.1 None
681816 1H4 Band 0 + 1474 1/2" Band 45.2 None
681817 1H5 Band 0+ 2000 1" Band 62.9 None
681818 1H5 Band 0+ 2000 1/2"Band 45.6 None
681819 1H6 Band 0+ 2522 1" Band 68.4 None
681820 1H6 Band 0+ 2522 1/2" Band 68.0 None
681821 1H7 Band 0+ 2982 1" Band 70.4 None
681822 1H7 Band 0+ 2982 1/2"Band 85.7 None
681823 1H9 Band 0+ 3946 1" Band 78.4 None
681824 1H9 Band 0+ 3946 1/2" Band 74.1 None
681825 1H10 Band 0+ 4186 1" Band 52.8 None
681826 1H10 Band 0+ 4186 1/2" Band 64.3 None
681827 1H15 Band 0+ 4851 1" Band 77.4 None
681828 1H15 Band 0 + 4851 1/2" Band 76.9 Trace
681887 S1H15X Band 0+ 4891 1/2" 77.6 Trace
681829 1H18 Band 0+ 5100 1" Sample 75.4 Trace
681830 1H18 Band 0+ 5100 1/2" Sample 74.5 Trace
681831 1H19 Band 0+ 5176 1" Sample 75.8 Small

Appendix Q - Page 8 of 15

Page 8 of 9




Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

SURVEY #1(a): Sampling Area: Mains

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

Collected 1/30/06 - 2/03/06 by Clay

Rec. 2/17/06 from Cook/Hicks

Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681832 1H19 Band 0+ 5176 1/2" Sample 76.1 Trace
681833 1H20 Band 0 + 5255 1" Sample 72.6 Small
681834 1H20 Band 0 + 5255 1/2" Sample 71.9 Trace
681835 1H21 Rib/Floor 0 + 5326 1" Sample 77.1 Small
681836 1H24 Floor 0 + 5625 2/02/06 Gl 75.6 Small
681837 1H24 Floor 0 + 5625 2/02/06 GI 1/2" 74.4 Small
681838 1H24X Floor 0 + 5655 86.1 Small
681839 1H24X Floor 0 + 5655 1/2" 82.3 Small
681840 1H25 Floor 0 + 5728 2/02/06 Gl 64.8 Large
681841 1H25 Floor 0+ 5728 2/02/06 Gl 1/2" 66.3 Large
681842 1H25X Floor 0+ 5760 1" Sample 66.3 Large
681843 1H25X Floor 0+ 5760 1/2" Sample 66.4 Large
681844 112 Band 0+ 520 1" Band 63.0 None
681845 112 Band 0+ 520 1/2"Band 59.9 None
681846 113 Band 0+ 1050 1" Band 56.4 None
681847 113 Band 0 + 1050 1/2" Band 59.5 None
681848 114 Band 0 + 1474 1" Band 55.9 None
681849 114 Band 0 + 1474 1/2" Band 46.5 None
681850 115 Band 0+ 2000 1" Band 44.9 None
681851 115 Band 0 + 2000 1/2" Band 48.5 None
681852 116 Band 0+ 2522 1" Band 69.3 None
681853 116 Band 0+ 2522 1/2" Band 67.4 None
681854 1118 Band 0+ 5100 1" Band 74.4 Trace
681855 1118 Rib/Floor 0+ 5100 1/2" Sample 73.6 Trace
681856 1119 Rib/Floor 0+ 5176 1" Sample 75.4 Trace
681857 1119 Rib/Floor 0+ 5176 1/2" Sample 75.0 Trace
681858 1120 Rib/Floor 0+ 5255 1" Sample 72.7 Trace
681859 1120 Rib/Floor 0 + 5255 1/2" Sample 73.2 Trace
681860 1121 Rib/Floor 0+ 5326 1" Sample 78.2 Trace
681861 1121 Rib/Floor 0+ 5326 1/2" Sample 77.9 Trace
681862 1122 Rib/Floor 0+ 5400 1" Sample 77.8 Trace
681863 1124 Floor 0 + 5625 79.3 Trace
681864 1124 Floor 0+ 5625 1/2" 77.0 Trace
681865 1125 Floor 0 + 5728 65.5 Small
681866 1125 Floor 0+ 5728 1/2" 64.1 Small
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #1(b): Sampling Area: Mains Collected 2/16/06 by Cook/Hicks Rec. 2/17/06 from Cook/Hicks

Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681888 1A25X Band 0+5748 JC 92.0 Trace
681889 1A26 Band 0+5822 JC 70.0 Large
681890 1A27 Band 0+5880 JC 69.1 Large
681891 1A28 Band 0+5980 JC 62.4 X-Large
681892 1A29 Band 0+ 6043 JC 60.6 X-Large
681893 1A30 Band 0+6135 JC 56.3 X-Large
681894 1B25X Band 0+5748 JC 66.3 Small
681895 1B27 Band 0 + 5880 58.7 X-Large
681896 1B28 Band 0+5980 JC 58.5 X-Large
681897 1B29 Band 0+ 6043 JC 54.0 X-Large
681898 1B30 Band 0+6135 JC 60.0 X-Large
681899 1C25X Band 0+5748 JC 63.4 Large
681900 1C27 Band 0+5880 JC 50.9 X-Large
681901 1C28 Band 0+5980 JC 51.3 X-Large
681902 1C29 Band 0+ 6043 JC 58.1 X-Large
681903 1C30 Band 0+6135 JC 54.6 X-Large
681904 1D26 Band 0 + 5822 50.1 Large
681905 1D27 Band 0 + 5880 56.3 X-Large
681906 1D28 Band 0 + 5980 57.2 X-Large
681907 1E26 Band 0 + 5822 59.2 Large
681908 1E27 Band 0 + 5880 59.3 X-Large
681909 1F26 Band 0+5822 JC 54.3 X-Large
681910 1F27 Band 0 + 5880 54.6 X-Large
681911 1F28 Band 0 + 5980 56.9 X-Large
681912 1G26 Band 0 + 5822 56.9 X-Large
681913 1G27 Band 0 + 5880 50.8 X-Large
681914 1G28 Band 0 + 5980 53.3 X-Large
681915 1H26 Band 0+5822 JC 59.3 X-Large
681916 1H28 Band 0+5980 JC 45.0 Large
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #2: Sampling Area: 1st Left Collected 1/30/06 by Sparks Rec. 2/17/06 from Cook/Hicks
Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681917 2F1 Roof & Ribs 0+ 00 87.3 None
681918 2F1 Roof & Ribs [0+ 00 1/2" Sample 93.6 None
681919 2G2 Ribs & Floor |0 + 474 89.8 None
681920 2G2 Ribs & Floor |0 + 474 1/2" Sample 86.0 None
681921 2H4 Band 0+ 1424 58.5 None
681922 2H4 Band 0 + 1424 1/2" Sample 66.4 None
681923 2H5 Ribs & Floor [0 + 1898 47.7 None
681924 2H5 Ribs & Floor |0 + 1898 1/2" Sample 36.8 None
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #3: Sampling Area: 2nd Left Collected 1/30/06 - 2/03/06 by Ison/Sturgill Rec. 2/17/06 from Cook/Hicks

Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681925 3A1X Floor 0+ 40 85.7 Trace
681926 3A1X Floor 0+40 1/2" 85.8 Trace
681927 3A6X Floor 0+ 408 0"to 1/4" deep 71.4 Trace
681928 3A6X Floor 0+ 408 0"to 1/4" deep 70.1 None
681929 3A13X Floor 0+ 908 0" to 1/4" deep off floor 65.9 None
681930 3A13X Floor 0+ 908 0" to 1/4" deep off floor 65.6 None
681931 3A14 Floor 0+ 945 0" to 3/8" deep 64.7 None
681932 3A14 Floor 0+945 1/2" 66.2 None
681933 3A14X Floor 0+ 973 0" to 1/4" deep on mine floor 64.6 None
681934 3A14X Floor 0+ 973 1/2" 61.8 None
681935 3A15 Floor 0+ 1030 0"to 1/4" deep on mine floor 59.7 None
681936 3A15 Floor 0 + 1030 61.1 None
681937 3A15X Floor 0+ 1045 0" to 1/4" deep on mine floor 59.8 None
681938 3A15X Floor 0+ 1045 0" to 1/4" deep on mine floor 59.4 None
681939 3A16X Floor 0+ 1125 0" to 3/8" deep on mine floor 89.1 Trace
681940 3A16X Floor 0+ 1125 0" to 3/8" deep on mine floor 89.4 None
681941 3B8 Floor 0+526 0"to1/4" deep 81.7 None
681942 3B8 Floor 0+526 1/2" 83.1 None
681943 3B13 Roof & Floor 0+ 877 0'to 1/3" off mine floor 71.9 None
681944 3B13 Roof & Floor 0+ 877 0" to 1/3' deep off bottom 71.6 None
681945 3B14 Floor 0+ 945 0" to 1/3" deep off mine floor 83.9 None
681946 3B14 Floor 0+ 945 1/2" 75.1 None
681947 3B15 Floor 0+ 1013 0" to 1/4" deep on mine floor 91.5 None
681948 3B15 Floor 0 + 1013 91.7 None
681949 3B16 Floor 0+ 1083 0" to 3/8" deep on mine floor 66.3 None
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #3: Sampling Area: 2nd Left Collected 1/30/06 - 2/03/06 by Ison/Sturgill Rec. 2/17/06 from Cook/Hicks

Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681950 3B16 Floor 0+ 1083 1/2" 55.2 None
681951 3C6 Floor 0+ 378 70.1 None
681952 3C6 Floor 0+378 1/2" 73.5 None
681953 3C7 Floor 0 + 453 69.0 None
681954 3C7 Floor 0+ 453 1/2" 65.8 None
681955 3C8 Floor 0 + 526 68.7 None
681956 3C8 Floor 0+526 1/2" 70.6 None
681957 3C13 Floor 0 + 877 71.6 None
681958 3C13 Floor 0+ 877 1/2" 68.4 None
681959 3C15 Floor 0 + 1013 75.0 None
681960 3C15 Floor 0+ 1013 1/2" 73.9 None
681961 3C16 Roof & Floor 0 + 1083 73.7 None
681962 3C16 Roof & Floor 0+ 1083 1/2" 73.7 None
681963 3C16X Roof & Floor 0+ 1125 50.7 None
681964 3C16X Roof & Floor 0+ 1125 1/2" 51.0 None
681965 3C17 Floor 0+ 1152 69.3 None
681966 3C17 Floor 0+ 1152 1/2" 75.2 None
681967 3D1 Ribs & Floor 0+ 00 82.5 Trace
681968 3D1 Ribs & Floor 0+00 1/2" 82.7 Trace
681969 3D12X Ribs & Floor 0+ 845 2/01/06 Gl 67.8 None
681970 3D12X Ribs & Floor 0+ 845 2/01/06 GI 1/2" 60.0 None
681971 3D13X Floor 0+ 908 1/31/06 74.6 None
681972 3D13X Floor 0+908 1/31/06 GI 1/2" 71.3 None
681973 3E17 Floor 0+ 1152 1/31/06 Gl 75.5 None
681974 3E17 Floor 0+ 1152 1/31/06 GI 1/2" 75.5 None
681975 3G1 Ribs 0+ 00 1/30/06 Intake Gl 78.0 None
681976 3G1 Ribs 0+ 00 1/30/06 Intake GI 1/2" 78.7 None
681977 3G1X Ribs & Floor 0+ 40 1/30/06 Intake Gl 71.2 Trace
681978 3G1X Ribs & Floor 0+ 40 1/30/06 Intake GI 1/2" 72.4 None
681979 3G2 Ribs & Floor 0+ 80 1/30/06 Intake Gl 717 None
681980 3G2 Ribs & Floor 0+ 80 1/30/06 Intake GI 1/2" 70.2 Trace
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #3: Sampling Area: 2nd Left Collected 1/30/06 - 2/03/06 by Ison/Sturgill Rec. 2/17/06 from Cook/Hicks

Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
681981 3G2X Ribs & Floor 0+ 110 1/30/06 Intake Gl 76.3 None
681982 3G2X Ribs & Floor 0+ 110 1/30/06 Intake GI 1/2" 76.4 None
681983 3G3 Ribs & Floor 0+ 150 1/30/06 Intake Gl 72.0 None
681984 3G3 Ribs & Floor 0+ 150 1/30/06 Intake GI 1/2" 74.8 None
681985 3G3X Ribs & Floor 0+ 180 1/30/06 Intake Gl 85.9 None
681986 3G4 Ribs & Floor 0+ 215 1/30/06 Intake Gl 69.4 None
681987 3G4 Floor 0+ 215 1/30/06 Intake GI 1/2" 71.5 None
681988 3G4X Floor 0+ 265 1/30/06 Intake Gl 76.5 None
681989 3G4X Floor 0+ 265 1/30/06 Intake Gl 76.0 None
681990 3G5 Floor 0+ 293 1/30/06 Intake Gl 69.7 None
681991 3G5 Ribs & Floor 0+ 293 1/30/06 Intake GI 1/2" 72.7 None
681992 3G5X Ribs & Floor 0+ 343 1/30/06 Intake Gl 64.4 None
681993 3G5X Ribs & Floor 0+ 343 1/30/06 Intake GI 1/2" 66.1 None
681994 3G6X Floor 0+ 408 1/30/06 Intake Gl 61.6 None
681995 3G6X Floor 0+ 408 1/30/06 Intake GI 1/2" 70.7 Trace
681996 3H1 Ribs & Floor 0+ 00 1/30/06 Intake Gl 74.7 Trace
681997 3H1 Ribs & Floor 0+ 00 1/30/06 Intake GI 1/2" 73.1 None
681998 3H2 Ribs & Floor 0+ 80 1/30/06 Intake Gl 64.7 None
681999 3H2 Ribs & Floor 0+ 80 1/30/06 Intake GI 1/2" 71.7 Trace
682000 3H3 Ribs & Floor 0+ 150 1/30/06 Intake Gl 66.8 None
682001 3H3 Ribs & Floor 0+ 150 1/30/06 Intake GI 1/2" 67.1 None
682002 3H4 Floor 0+ 215 1/30/06 Intake Gl 67.2 None
682003 3H4 Floor 0+ 215 1/30/06 Intake GI 1/2" 68.1 None
682004 3H5 Ribs & Floor 0+ 293 1/30/06 Intake Gl 69.9 None
682005 3H5 Ribs & Floor 0+ 293 1/30/06 Intake GI 1/2" 68.5 None
682006 3H6 Ribs & Floor 0+ 378 1/31/06 Intake Gl 59.4 None
682007 3H6 Ribs & Floor 0+ 378 1/31/06 Intake GI 1/2" 60.2 None
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Appendix Q - Mine Dust Survey Sago Mine Explosion Investigation

Sago Mine - Wolf Run Mining Company - Mine ID# 4608791

SURVEY #4: Sampling Area: 2nd Left Mains Collected 2/01-16/06 by Sparks/Hicks Rec. 2/17/06 from Cook/Hicks

Lab No.| Bag No. | Sample Type Location in Mine Dust Analysis | Coke Content
682008 4B1 Ribs & Floor 0+ 00 1" Sample 73.3 X-Large
682009 4B1 Ribs & Floor 0+ 00 1/2" Sample 74.1 X-Large
682010 4B2 Floor 0+ 83 71.8 Large
682011 4B2 Floor 0+83 1/2" 75.5 X-Large
682012 4B4 Floor 0+ 242 2/01/06 Gl 71.0 X-Large
682013 4B4 Floor 0+ 242 2/01/06 Gl 1/2" 76.7 X-Large
682014 4C1 Floor 0+ 00 1" Sample 73.7 Large
682015 4C1 Floor 0+ 00 1/2" Sample 72.8 Large
682016 4C2 Floor 0+ 83 1" Sample 70.5 Large
682017 4C2 Floor 0+ 83 1/2" Sample 71.5 Large
682018 4C5 Floor 0 + 324 73.1 Large
682019 4C5 Floor 0+ 324 1/2" 72.4 Large
682020 4C6 Floor 0 + 401 76.6 Large
682021 4C6 Floor 0+401 1/2" 71.8 Large
682022 4D2 Band 0+ 83 52.1 Large
682023 4E1 Band 0+ 00 55.7 X-Large
682024 4E2 Band 0+ 83 55.8 X-Large
682025 4G2 Band 0+ 83 53.2 X-Large
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Appendix S - Executive Summary of "Inspection of Sago Mine Voice Communication Equipment"
U.S. Department of Labor Mine Safety and Health Administration
industrial Park Road
RR1, Box 251
Triadelphia, West Virginia 26059

December 21, 2006

MEMORANDUM FOR RICHARD A. GATES
Manager, Coal Mine Safety and Health, District 11

FROM: JOHN P. FAINI
Chief, Approval and Certification Center

SUBJECT: Executive Summary of Inspection of Sago Mine Voice
Communications Equipment

Coal Mine Safety and Health, through Robert L. Phillips, requested that (a) the mine
phones at Wolf Run Mining Company’s Sago Mine, I.D. No. 46-08791, be identified by
model and (b) a brief description of how they were interconnected with each other be
prepared. Table 1 describing the telephones is attached as is Table 2 showing unused
pager connections, and a diagram of their locations.

Multiple communications systems were in place at Sago Mine at the time of inspection.
These included:

e paging loudspeaking telephones located in various areas, both underground and
on the surface; :

e adistributed antenna radio system allowing for communications between the
surface and mobile underground equipment (trolleyphones);

¢ acommercial telephone system on the surface; and

e portable two-way radios.

These systems were interconnected on the surface. Hardware used for connection of
the paging system to an extension of the mine’s telephone system were provided. An
additional interface was used to connect the paging system to a radio transceiver, which
allowed for two-way communication with portable VHF radios used on the surface.
Portable two-way VHF radios were apparently used for point-to-point communications
underground, but this was not observed during the post-accident investigation.
Portions of the hardware associated with these systems were evaluated and inspected
to determine operational status. It was determined that:

e When inspected between January 27, 2006, and February 4, 2006, the
underground portion of the paging telephone system featured eighteen (18)
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Appendix S - Executive Summary of "Inspection of Sago Mine Voice Communication Equipment"

individual telephones. Three (3) of these were not connected to the system; two
of these were in the area of damage caused by the explosion and the third was
found on top of a piece of mobile equipment. As detailed in attached Table 1, the
functionality of the units varied from normal to non-functional. The two units
found in the area of explosion damage were not tested.

The pager line was found to be intact except in the area of explosion damage.
Leading from the surface, the most inby end of the undamaged line was located
near the 1 Left Section track switch in the 2 North Main track entry.
Additionally, the pager line was not damaged from a point near the #4 crosscut
of the No. 6 belt on the 2 Left Section, and leading inby.

In the damaged areas, the cable was found to be cut or pulled apart, especially
where it traversed crosscuts, exposing it to the apparent forces from the
explosion. Repairs had been affected to these areas by splices or replacement of
the cable with twisted-pair wiring.

Additionally, at least nine (9) unused facilities for connection to the underground
pager line were found. It is not known, for specific locations, if telephones were
present at the time of the explosion, if they were moved during the mine rescue,
or if telephones were ever connected.

Not all of the paging telephones found connected to the system were permissible.
The only devices found in areas where permissibility was required were
assumed to have been installed during mine rescue.

e The underground trolley phone system consisted of the signal line, the track as a
return line, a repeater, terminating resistors, and trolleyphones carried on the
track-mounted mobile equipment. The repeater did not function when
inspected; laboratory testing of the unit is the subject of another report titled
“Gai-Tronics Corporation Trolleyphone Carrier Repeater, Exhibit No. GH-91P.”

The signal line was severely damaged in the area affected by the explosion. It
had apparently been repaired to allow for communications before the inspection
occurred. The repair consisted of termination of the line to the track
approximately 20 feet inby spad 3854, at the 50 block of the No. 4 belt. This was
the most outby undamaged area.

The trolleyphones found on the #6 and #8 mantrips were found with depleted
batteries, and were not tested for function. They appeared to be complete, and
with minimal damage. It should be noted that, if the signal cable had been
damaged and the line was not terminated, the trolleyphones would most likely
not have been able to provide communications with the surface.
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¢ None of the conductors associated with the trolleyphone system or the paging
telephone systems showed any signs of burning or charring associated with
excessive current. However, it should be noted that ignition-capable sparking
can occur without leaving marks on conductive elements such as these.

Comprehensive test results can be obtained from the Chief of the A&CC, RR 1, Box 251,
Industrial Park Road, Triadelphia, West Virginia 26059.
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Appendix S - Executive Summary of "Inspection of Sago Mine Voice Communication Equipment"

TABLE 1. SAGO MINE UNDERGROUND PAGING TELEPHONES INSPECTED, PAGE1of 3
Location ldentifying Marking Approval Receive Provide Talk to Listen to Battery Voltage Comments
Marking Page? Page? surface? surface,
handset?

#1 Belt, #1 LCase None None Yes Yes Yes Yes ( Top: 12.93 Case is green and yellow
Block PCB: WBAISOIA . Bottom: 9.95
#1 Belt, 13 emco Telephone, None Yes Yes Yes Top: 1.1 Stainless steel case
Block PCB WBA3422A N Bottom: 11.1
#2 Belt, Femco Telephone, 9B-155-1 TYes Yes Yes Yes Top: 10.4
22 Block Model 821301, | Bottom: 10.45

P/N AM7021, [

S/N 307003

|
#3 Belt head —[ PCB: WBA1598 None Yes Yes Yes Yes Inside: 10.47 Stainless steel case
Outside: 10.47

#3 Belt drive Pyott-Boone Page 9B-102-2 Yes Yes Yes Yes 9.47
starter J Boss, Model 112

PCB: 005-0077-003 N
#3 Belt, Pyott-Boone Ne Ng Ne Yes 9.5] Audible hum from handset
9 Break PageBoss

PCB: 005-0077-003

Rev Q |
#3 Belt, Pyott-Boone 9B-102-2 Yes Yes Yes Yes 8.82
17 Break PageBoss, (muffled) | (muffled)

Model 112, S/N

12927,

PCB: 005-0077-003 L

Rev Q
#4 Belt, PCB: WBA3422A Yes Yes Yes 1 Yes Top: 11.31 Yellow and biack case
1 Block Bottom: 11.3]
‘Supply hole,” | Guiton Femco 9B-155-0 Yes Yes Yes Yes 11.61
#4 Belt, 9 Division, Permissible
Block Paging Telephone,

Model 821301, p/n

AMT0LI,

S/N 045291
#4 Belt, ‘Spruce’, AE! Paging No No No Yes Top: 7.88 Yellow and black case, Page
40 Block Phone, P/N 755-1 i Bottom: 10.17 Speaker missing
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TABLE1. SAGO MINE UNDERGROUND PAGING TELEPHONES INSPECTED, PAGE 2 of 3

Appendix S - Executive Summary of "Inspection of Sago Mine Voice Communication Equipment"

_

05; Hughes Supply

LCo.

Location Identifying Marking 7 Approval Recceive Provide Talk to Listen to Battery Voltage Comments

Marking Page? Page? surface? surface,

handset?

#4 Bclt, 49 ‘Sago’, pcb No No No No 11.84 Stainless steel case, dirty
Block, near WBA3422 (earpiece and mic holes are filled
spad 3845 with dirt)
#4 Belt, 49 “A687JK”, pcb Yes Yes Yes Yes 11.22 Yellow and black case, clean,
Block, near WBA3422 installed in close proximity to
spad 3845 unit detatled above
#4 Belt, 57 Femco Model 9B- 1 N/A N/A N/A N/A 11.12 Unit not tested for voice function -
Break 741301/402 34(illegible)s because pager line was |

Pcb 3422 disconnected, but remnants of )
wiring presumed to be associated |
with pager line found in
terminals; audible click heard

e B when page switch operated.
Crosscut near Calibration sticker N/A N/A N/A N/A | 12.27 Unit covered in soot and found
#6 Belt drive “Date 10-5-05 by in rubble; not connected to pager

RH™; line; Handset was missing;

Pcb WBA3422A handset cord was flexibie and
appeared to have been
mechanically separated from
handset; an audible click heard

/ when page switch operated,
f intertor of unit clean and
J apparently undamaged.
|1 Left Section, | Femco Model No f lliegible Yes Yes Yes Yes Top: 11.99 When first inspected, voice
at Power Center | (illegible); Serial No. | | Bottom: 11.96 communications with this unit
23(illegible); Two were not possible. After a break

Battery Telephone in the pager line at 21 Block of

Permissible: pcb #5 belt was located and repaired,

WBA4097 the unit worked.

Repair Job 35867

Date Rec’d 10-10-05;

Date repaired 10-12-
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TABLE1. SAGO MINE UNDERGROUND PAGING TELEPHONES INSPECTED, PAGE 3 of 3

Appendix S - Executive Summary of "Inspection of Sago Mine Voice Communication Equipment"

Location Identifying Marking Approval Receive Provide Talk to Listen to Battery Voltage Comments
Marking Page? Page? surface? surface,
Lhandset?

1 Left Section, | Gulton, Femco 1 IHegible No Noisy No 1 No Top: 8.90
#3 entry, Division, National Bottom: 10.59
Near old #7 Mine Service, Gulton
belt drive Permissible Paging

Telephone, Model

821301, P/N

AM7020,

S/N 028020,

2 battery permissible

phone,

PCB: WBA4097 Rev

B
2 Left Section, | PCB: WBA4(97, . Yes Yes Yes (low Yes Top: 10.54 Phone was located at cnd of
Entry #4, near ‘Spruce’ volume) Bottom: 10.38 twisted pair cablc that was
spad 4276 apparently added by rescue

teams from end of mine phonc
| cable at power center
On top of PCB: WBA 3422A, Yes Yes Yes (low | Yes Top: 11.45 Phone was not connected, but
shuttle car ‘Sago’ volume) Bottom: 11.47 was believed to have been the
canopy near 2 phone connected at the power
Left power | center before the explosion and
center subsequent rescue. Phone was
L connected to line for testing
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Appendix S - Executive Summary of "Inspection of Sago Mine Voice Communication Equipment"

TABLE 2. UNUSED PAGER CONNECTIONS, SAGO MINE, FEBRUARY 4, 2006

Location Comments

#3 Belt, 12 Break, Belt entry 6 inches long

#3 Belt, 18 Break, Belt entry

#3 Belt, 27 Break, Track entry Branch line drop. Ends appeared to be
cut out of the jacket.

#3 Belt, 28 Break, Track entry Cable spliced into main cable. The ends

of the cable had been stripped of
insulation and covered with black tape.

#3 Belt, 31 Break, Track entry Pigtail connector for branch line.

#3 Belt, 37 Break, Track entry Pigtail connector for branch line,
covered with black tape.

#4 Belt, 13 Break, Belt entry Cable splice in track entry was clean,

appearing to have been new. Bare ends
of branch line in belt entry.

#4 Belt, Between 21 and 22 Break, Wires covered by tape.

Track entry
#4 Belt, 25 Break, Track entry Branch line drop with bare ends. Mr.
Denver Wilfong indicated that he
thought he used phone at this location
| on morning of accident.
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AppendixT - Executive Summary of the "Trolleyphone Repeater Report"
U.S. Department of Labor Mine Safety and Health Administration
Industrial Park Road
RR1, Box 2561
Triadelphia, West Virginia 26059

March 30, 2007

MEMORANDUM FOR RICHARD A. GATES
District Manager, Coal Mine Safety and Health, District 11

FROM. JOHN P. FAINI /77—
Chief, Approval and Certification Center

SUBJECT: Executive Summary of Investigation of Gai-Tronics Corporation
Trolleyphone Carrier Repeater

A trolleyphone communications system utilizing components manufactured by Gai-
Tronics Corporation was installed at Wolf Run Mining Company’s Sago Mine at the
time of an explosion on January 2, 2006. One of the components, a Trolleyphone Carrier
Repeater, was found to be nonfunctional during underground inspection on January 28,
2006. The device was recovered, and inspected and tested in the Electrical Safety
Division laboratory to (a) determine the operational status of the repeater, and, if
appropriate, (b) determine the cause of the failure.

In the laboratory, the Trolleyphone Carrier Repeater, Exhibit Number GH-91P, did not
repeat the behavior observed at the Sago Mine on January 28, 2006. It was able to
receive and re-transmit signals in the laboratory, although the measured signal voltage
was sub-optimal. The reduced measured carrier voltage level is most likely due to the
method of testing in the laboratory, specifically the impedance mismatch between the
external load resistor, 25 ohms, and the measured internal terminating resistance of 46.3
ohms. Inspection and testing revealed no damaged components; all fuses were intact,
suggesting that the carrier repeater was not subject to high voltage surges at the power
supply terminals.

The definitive cause of the malfunction observed in the underground mining
environment could not be determined by laboratory testing of the trolleyphone carrier

repeater.

Comprehensive test results can be obtained from the Chief of the A&CC, RR 1, Box 251,
Industrial Park Road, Triadelphia, West Virginia 26059.
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Appendix U - An Executive Summary of Investigation of the Motorola Two-way Radios

US. Department of Labor Mine Safety and Health Administration
Industrial Park Road

RR1, Box 251
Triadelphia, Wast Virginia 26089

MEMORANDUM FOR RICHARD A. GATES
District Manager, Coal Mine Safety and Health, District 11

FROM: JOHN P. FAINI “7/5>—
Chief, Approval and Certification Center

SUBJECT: Executive Summary of Investigation of the Motorola
Incorporated, Model PR400 Portable Two Way Radios
recovered from the Sago Mine

The Approval and Certification Center (A&CC), as requested by Coal Mine Safety and
Health, conducted a laboratory investigation of five (5) radios recovered from a fatal
explosion at Wolf Run Mining Company’s Sago Mine, Mine 1.D. No. 46-08791 on
January 2, 2006. The request was to determine the following: (A) the operational status
of the radios above ground, (B) whether the radios show evidence of a possible source
for initiating an explosion, (C) differences between MSHA-approved radios and the
recovered radios, and (D) the operational range limitations in under ground mines.

The examination and testing of the radios determined the following:

» The functionality of the radios recovered from Sago were compared with two new
Motorola PR400 radios and functioned as well above ground as the new units did.

¢ None of the radios exhibited visual signs that the radio produced a spark or thermal
ignition source for the ignition of coal dust or methane-air mixture.

e The Motorola PR400 radio is not MSHA approved for use in permissible areas of
underground coal mines, but is approved by Factory Mutual as Intrinsically Safe for
use in above ground explosive atmospheres, including methane-air mixtures.
MSHA does not accept the Factory Mutual approval in lieu of an MSHA approval.

¢ Information obtained through the A&CC’'s Emergency Communications and
Tracking System Committee indicates that radios operating in the UHF band
communicate an approximate maximum distance of 1500 feet within the same entry,
with severely limited propagation around corners. This is highly dependent on coal
seam height, entry geometry, and infrastructure within the entry.

See the attached report for details of the tests and evaluation.
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Appendix V - Executive Summary of the "Evaluation of the Uniaxial Compressive Strength of Burrell "Omega" Blocks"

U.S. Department of Labor Mine Safety and Health Administration
Pittsburgh Safety & Health Technology Center
P.O. Box 18233
Pittsburgh, PA 15236
Roof Control Division

March 16, 2007

MEMORANDUM FORRICHARD A. GATES
Lead Accident Investigator

il ,
el & R
FROM: JDSE{‘H C, ZELANKO
i Actmg Chmf Roof Control Division

SUBJECT: Evaluation of the Uniaxial Compressive Strength of Burrell
“Omega” Blocks

As requested, laboratory tests were conducted to determine the uniaxial compressive
strength of “Omega” block samples obtained from various sources. The procedures
used to prepare specimens and perform the laboratory tests are presented in the
attached report, along with the raw test results and a statistical interpretation of the
results. An executive summary is included below for your convenience.

Executive Summary

At the request of the MSHA team investigating the January 2, 2006, fatal
accident at the Sago Mine, Roof Control Division (RCD) personnel
conducted uniaxial compressive strength tests on Burrell “Omega Block”
samples. Samples were provided from a variety of sources, including
multiple production facilities and the Sago Mine.

Representative specimens were prepared and tested from these samples
by RCD personnel. There is no specific American Society for Testing and
Materials (ASTM) standards for this material. However, portions of
several pertinent standards were used to develop appropriate preparation
and test procedures.

Two sets of data were generated to evaluate the uniaxial compressive
strength of Omega blocks. One set of data was developed using a factorial
experimental design. This design provided an evaluation of the influence
of sample source (e.g. production facility), moisture condition, and
orientation. The second set of data represents the uniaxial compressive
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2

strength of numerous individual blocks (or block remnants) recovered
from the failed seals at Sago Mine. In all cases, statistical analyses were
performed using a commercial software package called “Statistix.”

Analyses of test results indicate that there are no difterences in the
average compressive strengths between wet and dry specimens or
between core drilled horizontally and vertically. There appears tobea
difference in strength between blocks U/H (i.e. those produced in the
west) and SY (blocks obtained from the supply yard at Sago). However,
there is no significant difference between blocks recovered underground
at Sago Mine and blocks evaluated from any other location. Blocks from
the failed seals at Sago Mine that were tested “as received” (regarding
moisture condition) yielded the highest average uniaxial compressive
strength of any group.

If you have any questions regarding this work or any additional testing needs, you can
reach me at 412-386-6169.

ce: R. Stoltz, PSHTC, Ventilation Division
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Appendix W - Sampling and Testing of Mortar Bed Cores Taken from Failed Ventilation Seals

U.S. Department of Labor Mine Safety and Health Administration
Pittsburgh Safety & Health Technology Center
P.O. Box 18233
Pittsburgh, PA 15236

Mine Waste and Geotechnical Engineering Division

April 13, 2007

MEMORANDUM FOR RICHARD A. GATES
District Manager, District 11
Coal Mine Safety and Health

/ _V// L7 /
THROUGH: M. TERRY HOC/
Chief, Plttsburgh Safety and Health Technology Center

STANLEY ICHALEK

Acting Chief, Mine Waste and Geotechnical Engineering
Division

FROM: TERENCE M. TAYLOR

Senior Civil Engineer, Mine Waste and Geotechnical
Engineering Division

SUBJECT: Sampling and Testing of Mortar Bed Cores Taken From
Failed Ventilation Seals at Wolf Run Coal Company’s
Sago Mine, Mine ID No. 46-08791, Buckhannon, West
Virginia

On January 2, 2006, a fatal explosion occurred at the Sago Mine, owned by the
International Coal Group and operated by Wolf Run Coal Company. Ten 40-
inch-thick Omega block ventilation seals failed as a result of the explosion.
During the course of the initial investigation, the Sago Investigation Team raised
concerns about the quality of the mortar beds located beneath the seals as the
remnant mortar on the mine floor appeared to be discolored and friable. On
March 26, 2006, I was contacted and asked to travel to the mine and determine
how samples could be removed from the mine floor using coring or other
methods to determine the depth of the remaining Blocbond and to establish the
competency of this material. The setting bed beneath the seals had reportedly
been constructed by placing a dry mixture of Blocbond powder on the moist to
wet mine floor at each seal location. A 40-inch-thick Omega block seal was then
constructed on top of the setting bed.
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2

Following a site visit on March 29, 2006, this office arranged a contract with
Professional Service Industries, Incorporated (PSI) to sample the remnant
Blocbond setting beds and mine floor at each seal location so that further
examination and testing could be conducted in a laboratory. On

June 13 and 14, 2006, Paul Sanchez from PSI conducted the mine floor coring
using a portable drill unit with a 3-inch-diameter drill bit. The following
individuals observed the sampling:

Terence M. Taylor - MSHA, Technical Support

Russell Dresch - MSHA, Sago Investigation Team

Johnny Stemple - International Coal Group, Inc.

Chuck Dunbar - International Coal Group, Inc.

Brian Curtis - Miners’ Representative, International Coal Group, Inc.
Ron Bowersox- United Mine Workers of America

John Cruse - West Virginia MHST

The cores were taken up to a depth of 6 inches using a dry drilling method. Wet
drilling was not used as it was felt that the use of water could lead to further
hydration of the cementitious materials in the Blocbond samples. The samples
were placed in sealed plastic bags and wrapped in bubble wrap to prevent
sample disturbance during transport. A log was kept to describe details of each
of the sample locations. Also, a chain of custody was maintained for all the
samples.

The samples were designated as follows: S1 refers to a sample taken from Seal 1,
S2 refers to a sample taken from Seal 2, etc. The number following the dash
refers to the number of the sample taken at a given seal location. The first three
samples taken at each seal location were consistently 5, 10, and 15 feet,
respectively, from the left rib (as designated looking inby). As the mine entries
were between 18 and 21 feet wide, this represented taking samples at the middle
and quarter points along the seals. The fourth, fifth, or any additional samples
are followed by an “R” designation. This indicates that the sample location
within the footprint of the seal was random, rather than one of the first three pre-
selected locations at each seal. For example, S6-4R refers to the fourth sample
taken from the mine floor at Seal 6 and that the sample was at a random location
on the floor beneath the seal. Note that the contents at a few of the core locations
were further designated as being either the top or bottom of the core. As the
cores were generally friable and in multiple pieces, the upper portion of the core
typically contained the Blocbond. All samples are listed in Table 1.
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Table 1: Floor Core Samples from Sago Mine Ventilation Seals

Sample 1.D. Location Evaluated by
Consultant
SEAL1
S1-1 5 from left rib X
S1-2 10’ from left rib
S1-3 15" from left rib
S1-4R 1’ from right rib
S1-5R 1" 4” from left rib
S1-6R 9" 4” from left rib X
S1-7R 7' from left rib
S1-8R 4’ 8” from left rib
SEAL 2
S2-1 5 from left rib X
S2-2 10" from left rib
S2-3 15’ from left rib X
S2-4R 2’ 6” from left rib
SEAL 3
S3-1 5 from left rib X
S3-2 10’ from left rib
S3-3 15’ from left rib X
S3-4R 1" 6” from left rib
SEAL 4
S4-1 5 from left rib
S4-2 10’ from left rib
$4-3 15’ from left rib
S4-4R 1’ 6” from left rib X
SEAL 5
S5-1 5 from left rib X
S5-2 10’ from left rib
S5-3 15’ from left rib
S5-4R 1’ from left rib
SEAL 6
S6-1 5 from left rib X
56-2 10’ from left rib X
S6-3 15’ from left rib
S6-4R 15’ from left rib (grab sample next to 56-3) X
S6-5R 1" 1” from right rib
SEAL 7
S7-1 5 from left rib X
S7-2 10’ from left rib
S7-3 15’ from left rib
S7-4R 3’ 6” from right rib
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4
S7-5R 10” from left rib
S7-6R 3’ 8” from right rib
SEAL 8
S8-1 5 from left rib
S8-2 10’ from left rib
S8-3 15’ from left rib
S8-4R 16” from right rib
SEAL9
S9-1 5 from left rib
59-2 10’ from left rib
S9-3 15’ from left rib
S9-4R 1’ 3” from right rib
SEAL 10
S10-1 5 from left rib
S10-2 10’ from left rib
S10-3 15" from left rib
S10-4R 16" from right rib X

Petrographic Evaluation

A contract was entered into with Mark E. Patton, LTD, a materials consultant, to
evaluate the quality and composition of the Blocbond setting bed samples.

Mr. Patton was charged with conducting petrographic examinations, visual
examinations, and compression strength testing of select samples from the ten
seal locations. The samples given for evaluation were representative of the better
quality samples collected and therefore represent an upper bound on the quality
of the setting beds. The lower quality samples did not contain intact pieces large
enough to conduct testing or examination. A bag of Blocbond was given to the
consultant to prepare control samples that were used for comparison in both the
examination and testing phases of the study.

A full copy of the petrographic study report has been forwarded to your office.
Attached to this memorandum is a copy of the executive summary from that
report. Based on the findings of the consultant’s study, the Blocbond setting
beds beneath the ten failed ventilation seals were not properly mixed, placed,
and cured, which resulted in a generally weak, friable material.

If there are any questions, please contact this office.
Attachment

cc: M. Skiles - Director, TS
M. Kalich - Acting Chief, Safety Div., CMS&H
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Appendix W - Sampling and Testing of Mortar Bed Cores Taken from Failed Ventilation Seals
Mark E. Patton Ltd
Materials Consultant
105 Pfeffer Road, Suite 1
Phone: 724 325 1915 Export, PA 15632 Facsimile: 724 325 1917

EXECUTIVE SUMMARY

MSHA personnel from the Pittsburgh Technical Support, Mine Waste and Geotechnical
Engineering Division, Pittsburgh, Pennsylvania submitted eighteen samples and
requested an assessment of the composition, quality and strength of the mortar in the
setting beds from ten ventilation seals at the Sago Mine. In addition to a laboratory
prepared sample of mortar, laboratory studies were done on 17 core samples and one grab
sample of setting bed mortar taken through mortar beds under ten ventilation seals from
the Sago Mine. The laboratory studies include: (1) petrographic examinations of one
laboratory prepared sample of mortar, the grab sample and two cores from the mortar
beds at ventilation seals; (2) visual examinations of 15 core samples through the mortar
beds, and (3) compressive strength testing of laboratory prepared mortar cubes and

mortar cubes saw cut from the core samples from the ventilation seals.

The petrographic examinations were done using applicable methods outlined in ASTM
C856, "Petrographic Examination of Hardened Concrete." Scanning electron microscopy
(SEM) and energy dispersive x-ray analysis (EDS) were used in addition to the optical
microscopes. Visual examinations of the samples were limited to viewing the samples

with the unaided eye; no microscopy was performed on the samples visually examined.

Based on the petrographic examinations, Samples S2-3 Top, S4-4R, and S6-4R
were all made using the BlocBond material and contain similar amounts of fly ash,
portland cement and glass fibers as the Control Sample made with the BlocBond in
the laboratory. Except for Sample S1-1, all of the samples visually examined
appear similar to the samples made with BlocBond and contain glass fiber bundles.
Sample Si-1 is not made from BlocBond, but is similar to a prepackaged concrete

mix.

The petrographic examination of the Control Sample demonstrates that when

mixed for the recommended two minutes, the BlocBond material produces a
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mortar that is consistent, well-hydrated, dense, medium gray and hard. The
mixing of the BlocBond entrains some amount of air that occurs mainly as small,
fine and microscopic spherical voids characteristic of entrained air and minor
amounts of coarse spherical and non-spherical voids. All portland cement
products will contain some small amount of air that will occur as spherical or
rounded voids from the mixing operations. The other feature that results from
adequate mixing is the distribution of the glass fiber bundles. The glass fiber
bundles are not only distributed throughout the Control Samples, many of the
bundles are broken up and there are numerous smaller bundles and individual

fibers present throughout the samples.

The compressive strength tests of the Control Samples confirmed that adequately
mixed and cured BlocBond will attain compressive strengths in excess of 8,000 psi
at ages beyond 28-days. The features of the hardened BlocBond Control Samples
and the compressive strength results were used to assess the adequacy of the

mixing of the samples taken from the mine.

The petrographic examinations show that all three samples, S2-3 Top, S4-4R and
S6-4R, have some amount of entrained air that occurs as small, fine and
microscopic spherical voids that are characteristic of entrained air voids. The
presence of spherical void indicates that the samples were mixed either by hand or

mechanically.

The Control Sample was made using the entire 50-pound bag of BlocBond with
the prescribed 1°/4 gallons of water, which correlates to a water cementitious
materials ratio of 0.29. Paste in Sample S4-4R is hard, firm and slightly darker
than paste in the Control Sample. Compositional and textural features of the paste
in S4-4R indicate that S4-4R is made using a water cementitious materials ratio
that is lower than the Control Sample and is well mixed. A few fiber bundles are
present but most of the original fiber bundles are distributed into smaller bundles
and individual fibers dispersed throughout the sample. The distribution of fibers

in S4-4R is similar to the distribution obtained in the Control Sample. Based on

Appendix W - Page 6 of 11



Appendix W - Sampling and Testing of Mortar Bed Cores Taken from Failed Ventilation Seals
Mark E. Patton, Ltd 3 March 29, 2007

the known water cementitious materials ratio of the Control Sample, the water
cementitious materials ratio of S4-4R is estimated to be 0.25 to 0.26. The

compressive strength of S4-4R is similar to that of the Control Samples, 8,370 psi.

The paste in Sample S6-4R is variable in quality, with small areas of dense paste
distributed throughout a matrix of soft paste. The water to cementitious materials ratio in
the sample varies on a microscale and is estimated to vary from 0.25 to 0.26 in the dense
areas to 0.29 to 0.34 in the remainder of the paste. The variation is due to incomplete
intermixing of the components. Overall, the water content used to make the sample is
estimated to be the same or slightly higher than the Control Sample, but incomplete
intermixing resulted in the variable water cementitious ratios. Incomplete mixing does
not completely and intimately intermix the water and cementitious materials into a
consistent mass. The incomplete intermixing of water with the cementitious material
results in small areas of dense paste distributed throughout, while the remainder of the

paste is soft and has a higher water cement ratio.

Sample S2-3 Top is mainly crumbly, friable and weak with few small inclusions of dark
hard paste. Most of the paste can be scratched easily with a fingernail and fresh fracture
surfaces have textures that are dull and earthy. Some carbonation of the porous paste is
present throughout the sample. Numerous fine and coarse residual portland cement
particles are present and indicate that hydration of the cement was restricted. Weak
friable paste that is carbonated can be explained by a high water content and rapid drying
of the paste that results in restricted hydration and carbonation, or the presence of a
contaminant that restricts hydration. The water cementitious materials ratio of the sample
is not easily estimated, but based on the friable nature of the paste, the water cementitious
materials ratio is estimated to be moderate, e.g. 0.40, based on the known water

cementitious materials ratio of the Control Sample.

The average compressive strength of the mortar cast in the laboratory exceeds 8,000 psi.
The mortar from sample S4-4R has a compressive strength of 8,370 psi. The mortars

from the remaining six mine samples tested have strengths from 830 to 2,810 psi.
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Of the 17 core samples and one grab sample of mortar submitted for the studies, cubes
could only be recovered from 7 of the samples or less than 40 percent. Fractures in the
samples or inclusions that caused fracturing of the sample during saw cutting were the
reasons that cube samples as small as 1 inch could not be recovered in 11 of the samples.
Except for the cube sample from S4-4R, all of the cube samples remained moist and did
not dry during the 1 hour drying period after preparation. This is due to either a porous
microstructure or the presence of fine contaminants in the mortar that would retain
moisture. The petrographic examination demonstrated that S2-3 Top has a porous
microstructure. The cause of the lower strengths in all of the compressive strength cubes
from the mine sample, except for S4-4R, include: (1) sometime higher than desired water
cementitious materials ratios; (2) the presence of fractures, fissures or inclusions of coal
and multiple layers of mortar, and (3) incomplete intermixing that resulted in variations

in mortar quality within a sample.

Of the 17 core samples visually examined, evidence of inadequate mixing (large fiber
bundles) is present in Samples S1-6R, S2-1 Top, S3-3 Top, S6-2 and S10-1. Variations
in paste quality (hard and soft paste) are present in Samples S6-2, S7-6R, S8-4R and S10-
4R. Overall soft paste is present in Samples S1-6R, S2-1 Top, S3-3 Top, S5-1 an S7-6R.
Inclusions of coal or cementitious foam block are present in the mortar of Samples S3-1,

S8-3, S8-4R, S9-3 and S10-4R. Finally fractures are present in Samples S7-1 and S9-3.

The visual and petrographic examinations show that, except for the mortar from S4-4R,
the mortars from the ventilation seals do not have the same characteristics as the mortar
produced in the laboratory. Sample S4-4R demonstrates that it is possible to construct a
mortar bed for the ventilation seals that has strength similar to that of samples made in
the laboratory. Based on the results of the testing and examinations, the mortar beds
beneath the ventilation seals were significantly weaker than the mortar bed represented in
S4-4R due to issues related to mixing, placement and curing of the BlocBond material.
Strength of the mortar from the ventilation seals is affected by factors that include: (1)
inadequate mixing that is characterized in some samples as numerous intact fiber bundles
and/or variable paste quality such as inclusions of dense hard paste in softer paste; (2)

higher than desired water contents and in the case of S2-3 rapid drying and carbonation
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of a mortar with a higher than desired water content; (3) inclusions of coal, and (4)
fissures or tears that occurred in the mortar after it had stiffened. These tears or fissures
are characteristic of plastic cracks that can occur if the mortar is manipulated for a
prolonged time period. The randomly oriented fine cracks that are sometimes
interconnected (for example as in Samples S6-4R and S7-1) are characteristic of drying
shrinkage cracks, but the coring operations and stress related phenomena can not be ruled

out as having contributed to these cracks.
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Table— Summary of information from the laboratory studies.

Sample Remarks Compressive

L.D. Strength, psi
Dark, hard inclusions of good quality paste distributed throughout a
weak matrix. Weak matrix porous with numerous residual portland
S2-3 cement particles. Much higher w/cm ratio than Control Sample or
Top S4-4R. Rapid drying and carbonation also probable contributors to
weak matrix. Mixing is variable, fibers are distributed in some areas,
but not in others. Spherical air voids are present.
Well mixed, low water to cement ratio estimated to be lower than
S4-4R | the control sample. Fibers well distributed and spherical air voids 8,340
are present.
Paste varies from soft to moderately hard. Paste with a slightly
higher w/cm ratio than the Control Sample distributed throughout
S6-4R with channels of friable, soft porous paste running through the _
sample, indicative of incomplete intermixing of the mixing water.
Spherical air voids present indicating some mixing, but fibers are
mainly present in large intact bundles.

Visual Examinations

Loose material that contains fine and coarse aggregate and trace
amount of fly ash, not BlocBond. Non-spherical moderately hard
agglomerations of cementitious material and aggregate are
indicative of exposure to moisture resulting in hydration of some
material. Agglomerations are indicative of exposure to water but no
mechanical intermixing of the water and cement has occurred.
Extensively fractured moderately soft paste that can be scratched
with a fingernail. Inclusions of hard paste indicative of incomplete
intermixing of water. Fibers occur mainly in large intact bundles
also indicate incomplete mixing.
Paste is medium gray and hard at the top and grades to soft, light
gray paste at bottom. Paste at bottom can be scratched with
S2-1 fingernail. Placing and intermixing mixed mortar in standing water
Top can explain soft mortar on bottom. Fibers are distributed but there
are many large intact bundles of fibers present, which is an
indication of incomplete mixing.
Mortar is firm and hard with fiber well dispersed indicating
S3-1 adequate mixing. Numerous inclusions of coal throughout sample 1,050
and one inclusion of a fragment of a foam block.
S3-3 Mortar can be scratched with a fingernail. Fibers occur mainly as
Top intact large bundles, one indication of incomplete intermixing.
Mortar is firm and hard with fiber well dispersed indicating
S3-1 adequate mixing. Numerous inclusions of coal throughout sample 1,050
and one inclusion of a fragment of a foam block.

1,064

S1-6R
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Table (cont’d) — Summary of information from laboratory studies.

Sample Remarks Compressive
L.D. Strength, psi
3.3 quar is s:oft and can be scratched .wit'h a _ﬁngerpail. Fibers occur
Top ¥namly' as intact large bundles, one indication of incomplete --
mntermixing.
Mortar is mainly soft, friable and can be crushed with firm finger
S5-1 pressure. Fibers are distributed and occur mainly as small bundles --
and individual fibers, indicative of adequate mixing.
36-1 Mortar is hard and firm. Fibers are well distributed indicating _
adequate mixing.
Mortar is soft and can be scratched with a fingernail. There are a
$6-2 few small inclusions of dark hard and firm paste. Fibers are _
distributed in large intact bundles, which is one indication of
incomplete mixing.
Mortar is hard and firm. Fibers are well distributed with some
larger bundles present indicating adequate mixing. Small, fine
randomly oriented fractures that are sometimes interconnected are
present in the sample.
Mortar is variable from light to medium gray, and is moderately
hard and moderately firm. Some portions are soft enough to be
scratched with a fingernail. Fibers are well distributed with a few
intact bundles present indicating adequate mixing.
Mortar is moderately hard and firm and cannot be scratched with a
fingernail. Fibers are well distributed with a few intact large
bundles visible indicating adequate mixing. Inclusions of coal are
visible in the mortar.
Mortar is moderately hard and firm with a few small areas that are
soft and can be scratched with a fingernail. Inclusions of coal are
visible in the mortar and the fibers are well dispersed indicating
adequate mixing.
Two distinct mortars are present, a moderately hard and firm
light gray and mainly a dark gray hard and firm mortar.
S9-3 Numerous fissures and plastic settlement cracks are present as 2,810
are inclusions of coal. Good fiber distribution in dark mortar
is an indication of adequate mixing.
Mortar is hard and firm. Thin layers of separated mortar are present
S10-1 on the bottom surface. Intact bundles of fiber are present on the --
bottom surface, one indication of incomplete intermixing.
Mortar is mainly hard and firm with a few small areas of moderately
soft mortar. Rock and coal inclusions are present and fibers are well
distributed. Well-distributed fibers are one indication of adequate
mixing.

S7-1 1,960

S7-6R

S8-3 830

S8-4R 1,690

S10-4R
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! This report details work performed at the request of the Mine Safety and Health Administration and the West Virginia
Office of Miners’ Health, Safety, and Training in support of their investigations into the Sago mine explosion. This
report has not undergone external peer review.
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Experimental Study of the Effect of LLEM Explosions
on Various Seals and Other Structures and Objects2

by Kenneth L. Cashdollar, Eric S. Weiss, Samuel P. Harteis, and Michael J. Sapko®
National Institute for Occupational Safety and Health,
Pittsburgh Research Laboratory, Pittsburgh, PA

Executive Summary

The Mine Safety and Health Administration (MSHA) and the West Virginia
Office of Miners’ Health, Safety, and Training (WVOMHS&T) have been investigating
the January 2006 Sago coal mine explosion in West Virginia, which resulted in 12
fatalities. In early Spring 2006 the MSHA and the WVOMHS&T requested the
Pittsburgh Research Laboratory (PRL) of the National Institute for Occupational Safety
and Health (NIOSH) to evaluate the effects of explosions on specific mine ventilation
seals and other structures and objects at the NIOSH Lake Lynn Experimental Mine
(LLEM) to help answer questions that arose during their investigations of the Sago coal
mine explosion. Six large-scale explosion tests were conducted in the LLEM from April
to October 2006. The protocols for these tests, and in particular the procedures for
constructing the various Omega block seals, were primarily developed by MSHA and
WVOMHS&T. NIOSH developed the experimental procedures at the LLEM that would
provide the required range of explosion pressures against the seals. Three 40-inch thick
seal designs using Omega 384 low-density block were constructed at the LLEM and
exposed to various explosion pressures. These seal designs are identified in the report as
the 2001 design, the “hybrid” design, and the “Sago” design.

The 2001 design Omega block seal (80 inches high) located in crosscut 2 survived
all six LLEM explosions, with maximum pressures up to 51 psi. The 2001 desigh Omega
block seal (88 inches high) in C-drift was destroyed during Test 2, which had a maximum
explosion pressure of 51 psi. The difference in heights between these two seals was a
contributing factor to the fact that the crosscut 2 seal survived an explosion at 51 psi and
the C-drift seal was destroyed during Test 2 at 51 psi. The higher seal would be weaker
for the same seal thickness. The “hybrid” Omega block seal in crosscut 3 survived an
explosion at a pressure of 25 psi and failed during another explosion at a maximum
pressure of 39 psi at the seal. Based on these LLEM tests, it appears that the hybrid seal
design is weaker than the 2001 seal design. The “Sago Omega block seals” were
constructed in crosscut 3 and C-drift before Test 3. The crosscut 3 seal survived an
explosion pressure of 18 psi and was destroyed during an explosion with a maximum
pressure of 35 psi at the seal. The C-drift seal survived an explosion pressure of 21 psi
and was destroyed during an explosion with a maximum pressure of 57 psi at the seal.

% This report details work performed at the request of the Mine Safety and Health Administration and the
West Virginia Office of Miners’ Health, Safety, and Training in support of their investigations into the
Sago mine explosion. This report has not undergone external peer review.

® Retired from NIOSH in January 2007.
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Based on these LLEM tests, it appears that the “Sago” seal design is weaker than the
2001 seal design, yet it still complies with the requirements of 30 CFR 75.335(a)(2).

During these LLEM explosion tests, the distance of seal debris travel was also
measured. In Test 5, the C-drift seal was destroyed during an explosion with a maximum
pressure of 57 psi, and the seal debris was thrown over 500 ft. In Test 6, the C-drift seal
was destroyed during an explosion with a maximum pressure of 93 psi, and the Omega
block debris was thrown over 900 ft. During these LLEM tests, the explosion pressure
effects on other structures and objects were also documented, as described in the text.

The information in this report will be used as supporting data for the MSHA and
WVOMHS&T investigation reports of the Sago coal mine explosion.
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Summary and Conclusions

Several seal designs using Omega 384 block were constructed at the LLEM
during 2006 and exposed to various explosion pressures. All of the seals were
constructed of Omega low-density blocks with nominal dimensions of 8-in by 16-in by
24-in. The blocks were alternated to stagger the joints. In the 2001 design, properly
mixed BlocBond mortar was applied to all of the block-to-block interfaces and all the
block-to-strata interfaces, including the floor. There were some differences between the
2001 design and the “hybrid” and “Sago” designs. The main differences between the
"hybrid" design and the 2001 design were that the "hybrid" design was installed on a %-
in thick layer of dry BlocBond and that the entire first course of block was put into
position prior to any mortar being applied to the block. For all subsequent courses with
the "hybrid" design, the mortar was applied by gloved hand to the block joints prior to
placement of each block. The main differences between the "Sago” design and the 2001
design were that the "Sago™ design was installed on a 1%2-in thick layer of dry BlocBond
and that the mortar was forced into the vertical joints after the blocks were positioned for
all courses of blocks. Comprehensive details of the three seal construction procedures are
in Appendix B.

A summary of the results of the explosions against the three seal designs is listed
in table 13. The first two columns list the type of seal design and the location in a
crosscut or in C-drift at the LLEM. The next two columns list the seal height and width.
All the seals were nominally 40 in thick. When the coating thickness on the faces of the
seal and the mortar thickness are included, the total seal thickness was about 41 in. The
next column lists the highest explosion pressure at which a particular seal survived. The
final column lists the explosion pressure at which a particular seal was destroyed. This
value is the maximum pressure measured during a particular explosion at the middle front
of the seal. If a particular design of seal was destroyed during more than one explosion,
the lower explosion pressure is listed. For example, a “Sago” seal in C-drift was
destroyed at 57 psi during Test 5 and at 93 psi during Test 6, so only the lower pressure
of 57 psi is listed in Table 13. The ultimate strength of a particular seal would be
somewhere between the values in columns five and six. For example, the 81-in high
“hybrid” seal survived an explosion pressure of 25 psi and was destroyed during a later
explosion at 39 psi. Therefore, its ultimate strength is greater than 25 psi but less than 39

psi.
Table 13 — Summary of explosion pressures on various seals
Highest Explosion
Seal . Height, . . Pressure Pressure
Design Location in Width, in at which seal | at which seal was

survived destroyed

X-2 80 226 51 n/a

2001

C-drift 88 224 n/a 51

“hybrid” X-3 81 226 25 39

“Sago” X-3 80 226 18 35
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C-drift ‘ 88 ‘ 224 ‘ 21 57
Note: n/a means that no data were available for this scenario.

The 2001 design Omega block seal (see Appendix B1 for construction details)
located in X-2 survived all six LLEM explosions, with maximum side-on pressures of 13,
15, 22, 23, and 51 psi. Note that all the explosion pressure values were smoothed data
that were averaged over 10 ms. The pressure data here are all from transducers near the
geometric center in front the seals. The 2001 design Omega block seal (Appendix B3) in
C-drift was destroyed during Test 2, which had a maximum head-on explosion pressure
of 51 psi. The difference in heights between these two seals was a contributing factor to
the fact that the X-2 seal survived Test 6 at 51 psi and the C-drift seal was destroyed
during Test 2 at 51 psi. The C-drift seal was ~88 in high and the X-3 seal was ~80 in
high. The higher seal would be weaker for the same seal thickness [Anderson 1984].
The “hybrid” Omega block seal (Appendix B2) in X-3 survived Test 1 at an explosion
pressure of 25 psi and failed during Test 2 at an explosion pressure of 39 psi. Based on
these LLEM tests, it appears that the hybrid seal design is weaker than the 2001 seal
design.

The “Sago Omega block seals” were constructed in X-3 and C-drift before Test 3,
as described in Appendixes B4 and B5. The X-3 seal survived Tests 3 and 4 at explosion
pressures of 16 and 18 psi, respectively. It was destroyed during Test 5 at an explosio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>