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The Investigation

(5.3) Omega Seals

e Summary of Approved Construction

e \West Virginia Code — Unused and Abandoned Parts of
Mine

e Approvals and Requests for Sealing
e Inspection Report of Seals

e Seal Foundation Boring Test



5.3-1 APPROVALS AND
CONSTRUCTION

Chapter 22A-2-5 (effective 7/1/71) of The West Virginia Code and Title 36 Series 17
(effective 3/1/82) of the Administrative Rules and Regulations are a reference for the
requirement of Unused and Abandoned Parts of Mine.

These are included in the appendix

Anker West Virginia Mining Company (ICG) representatives abandoned the area of the
Sago mine referred to as North East Mains and 2", Left Mains. Initially this abandoned
arca was ventilated by the mine’s ventilation system. Later a decision was made to seal
this area.

On October 12, 2005, Anker West Virginia Mining Company submitted to the
WVMHS&T Region One (received 10/13/05) a request to add an Omega Concrete Block
Seal Method and Plans to the approved ventilation plan. The Region One office
reviewed and approved this request on October 14, 2005.

This request and approval are listed in the appendix

On October 12, 2005, Anker West Virginia Mining Company submitted to the
WVMHS&T Region One office (received 10/18/05) a request to of a Seal Plan for 2™.
Left Mains and a two step plan for ventilation of this area. The Region One office
reviewed and approved this request on October 18, 2005.

This request and approval are listed in the appendix

According to testimony of persons interviewed, the ventilation controls installed and the
seal construction was performed by employees of Anker West Virginia Mining Company
and employees of Garrett Mine Service an Independent Contractor.

See transcripts of persons interviewed

On December 9, 2005, prior to completion of the seals and Step 2 of the approved plan,
Mt. John Collins, District Mine Inspector, WVMHS&T, conducted an inspection of the
seals. See a copy of the inspection report in the appendix

According to testimony of persons interviewed the Seal Plan and Step 2 of the approved
plan was completed within a few days after the inspection of Mr. Collins on December 9,
2005. See transcripts of persons interviewed




§22A-2-5. Unused and abandoned parts of mine.

(a) In any mine, all workings which are abandoned after the first day of July, one thousand nine hundred
seventy-one, shall be sealed or ventilated. If such workings are sealed, the sealing shall be done with incombustible
material in a manner prescribed by the director, and one or more of the seals of every sealed area shall be fitted with
a pipe and cap or valve o permit the sampling of gases and measuring of hydrostatic pressure behind the seals. For
the purpose of this section, working within a panel shal! not be deemed to be abandoned until such panel is

abandoned.

{b} Air that has passed through an abandoned area or an area which is inaccessible or unsafe for inspection
shall not be used to ventilate any working place in any working mine, unless permission is granted by the director with
unanimous agreement of the technical and mine safety review committee. Air that has been used to ventilate seals
shall not be used {o ventilate any working place in any working mine. No air which has been used to ventilate an area
from which the pillars have been removed shall be used to ventilate any working place in a mine, except that such afr,
if it does not contain 0.25 volume percent or more of methane, may be used to ventilate enough advancing working
places immediately adjacent to the line of retreat to maintain an orderly sequence of pillar recovery on a set of entries.
Before sealed areas, temporary or permanent, are reopened, the director shall be notified.

TITLE36 SERIES 17
UNUSED AND ABANDONED PARTS
OF MINE
§36-17-1. General.
1.1. Scope. - Rules and regulations governing unused and abandoned parts of mine
1.2. Authority. -- W. Va. Code §22-64
1.3. Filing Date. — January 22, 1582
~ 1.4. Effective Date. -- March 1, 1882

§36-17-2. Effect of Regulations.

2.1. These rules and regulations shall have the effect of law and violations shall be deemed a violation of law and so
cited with the same effect as iaw. All provisions of Article one A, Chapter twenty-two A, of the Code relative to
enforcement are applicable to the enforcement of these rules and regulation.

§36-17-3. Definitions.
All terms used in these rules and regulations, not defined herein, shall have the meanings set forth in Section One,

Article One A, Chapter Twenty-Two A of the Code.

§36-17-4. Unused And Abandoned Parts Of Mine.

4.1. (a) In any mine, all workings which are abandoned after the effective date of this rule shall be sealed or ventilated.
If such workings are sealed, the sealing shall be done with incombustible material in a manner prescribed by the
Director of the Department of Energy, and one or more of the seals of every sealed area shall be fitted with a pipe and
cap or valve to permit the sampling of gases and measuring of hydrostatic pressure behind the seals. For the purpose
of this section, working within a panel shall not be deemed to be abandoned until such panel is abandonad.

{b) Air that has been used to ventilate seals shall not be used to ventilate any working place in any mine, unless prior
approval is obtained from the Director of the Department of Energy. Airthat has passed through an abandened working
or an area which is inaccessible or unsafe for inspection shall not be used to ventilate any working place in any mine.
{c) No air which has been used to ventilate an area from which the pillars have been removed shall be used to ventilate
any working place in a mine, except that such air, if it does not contain 0.25 volume percent or more of methane, may
be used to ventilate enough advancing working places immediately adjacent to the line of retreat o maintain an orderly
sequence of pillar recovery on a set of entries. Before sealed areas, temporary or permanent are reopened, the Director

of the Department of Energy shall be notified.




STATE OF WEST VIRGINIA
OFFICE OF MINERS’ HEALTH, SAFETY AND TRAINING
BUREAU OF COMMERCE
205 MARION SQUARE
FAIRMONT WV 26554

Region One -

Qctober 14, 2005

COMPANY: Anker West Virginia Mining Company, Inc.

ADDRESS: Route 9. Box 507, Buckhannon, WV 26201

This is to acknowledge receipt of your ventilation plan for:

Sago Mine . D-2016-98B
Mine , Permit No.
Your submitted change has been:
— X Accepted
Rejected

REMARKS: Your request to add an Omega Concrete Block Seal Method to your ventilation
plan has been reviewed and approved.

NOTE: Method for sealing abandoned or worked out areas requirements
Pages 1.and 2 are enclosed. All that apply must be complied with,

John Colling

District Inspector

Alak Withyy

’ InsPec%)r-ﬁ'-Large




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

October 12, 2005

Brian Mills, Inspector at Large
WYV Office of Miners Health Safety & Training

205 Marion Square
Fairmont, WV 26554-2800

RE: Sago Mine's Ventilation Plan Changes

Mr. Mills:

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,
WVOMHS&T 1D # U-2016-98B. 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.
Sincerely,

lee.

~ VAl Schoonover
Safety Director

RECEIVED 0CT 13 799




Guidelines for installation of Omega Block Concrete Seals

1. All loose material will be removed from the roof, ribs, and fioor 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 ﬂ'xe following
Methods:

A) Total thickness of 40°
B) No hitching required.
C) Joints must be staggered.
D) All joints shall be a minimum of ¥4" thick and be mortared using an
approved mortar/sealant.
E) Three rows of wood planks running the entire length of the seal shall be
installed across the top of the seal.
F) Wedges will be placed on 1 Foot centers or less, with an approved sealant
used to fill the gaps.
G) An approved sealant shall be used as full face coating on both sides of the
seal. :
f ' H) Seals shall be installed at least 10 feet from the corner of the pillar.
[} Sample pipes shall be installed as per 75.335, or relative to the
WVOMHS&T's §36-17-4, and as prescribed by the Director.

v O




SAGO MVE
207 THICK OMFGA BLOCK SEAL
FOR USE WITH SEALS UP 70 & F7 HIGH BY 20 F7 WIDE
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CONIRUCTION FLAN
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METHOD FOR SEALING ABANDONED OR WORKED QUT AREAS
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STATE OF WEST VIRGINIA
OFFICE OF MINERS’ HEALTH, SAFETY AND TRAINING
BUREAU OF COMMERCE
205 MARION SQUARE
FAIRMONT WV 26554

Region One

October 18, 2005

COMPANY: Anker West Virginia Mining Company

ADDRESS: 2708 Cranberry Square, Morgantown, WV 26508

This is to acknowledge receipt of your ventilation plan for:

Sago S 1J-2016-98B
Mine Permit No.
Your submitted change has been:
X Accepted
Rejected

REMARKS: Seal plan for 2%, Left Mains.
(Letter and Maps dated October 12, 2005)

John Collins

District Inspector

Wiad (Il

{ Inspector—?{—Larﬁ’
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Anker West Virginia  rt.9Box507
Mining Company Buckkannon, WV 26201

October 12, 2005

Brian Mills, Inspector at Large

WYV Office of Miners Health Safety & Training
205 Marion Square

Fairmont, WV 26554-2800

RE: Sago Mine's Ventilation Plan Changes

Mr. Mills:

Anker West Virginia Mining Company wishes to inform you of our
intentions to develop a new set of mains in our Sago Mine, WWOMHS&T ID # U-
2016-98B. This development will be located in between our current 1% Left

Mains and our current 2™ Left Mains.

Note: As described in the seal plan for the 2™ Left Mains, submitted on this date,
we wish to develop the ventilation to this area in two steps, (Step #1 and Step #2
- See attached map).

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

incerely,
tl

| Schoonover
Safety Director

- RECEIVED o7 1 gm




OMEGA SEAL AND SEQUENCE PLAN
For '
SAGO MINE

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
proposed seals will be constructed across the North East Mains area in such a
manner that the No. 2-8 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.




LEGEND:

return Aimrilow

ntoke Amrtiow

SACO MINE

Froposed Temporary Seol Flan
Scale 1°=700°

STEP #7




LECEND:

SAGO MINE
Fraposed Finaol Are Flow Desigr For Seof Flon

——————f— [1loke Arflow

el Y- P2 firr) Airtiow




IF-001

Rev. 2-98
West Virginia Office of Miners’ Health, Safety and Training
INSPECTION REPORT
Record No. \.™M\ 11 29 Date; {ifﬁ{w f K S Regular Inspection No.: MR
g’ 5 oy B
Case No._ fszfﬁ»“” Inspector Number;_=
Facility Type Type of Inspection
Underground: f Regulaf: Electrical:
Surface: — Idle* Shaft & Slope:
Contractor: - Investigation:* Roof Confrol:
Preparation:  __ Complaint:* . BIT/ JSA; (If this blockis -
Quarry: — ~ Other* e checked please use bitfjsa inspection form})

Company Name: { éf* é«‘%@u {,,f{i, a,f; ,gffffg% g}; ;gj ; ":xgggf WV Permit No.: ;,; = x’“f ?;T}“ﬁ&{b;
Mine Name: ‘ifm'? L Mine Phon f /’% ;’; & Contractor [D: ¢ :
-Mine Location: R County: ,{',.: '.:
; : Pl : -
Company Address: _é"é"w?" Y f ji{gﬁv@.&@, vy fas J Zip:_.
NO- of Employees: ej ,:} ” “Ei‘ No. of Sections; w}, .
5

Midnight' Tot. Insp. Days: f’

Shaﬁs Inspected: Day - ;’

‘“” o #
Mme Foremam A2, Certificate NQ‘, 7 fwg.,?: Mlners Rep: ﬁv“i’ v

VIOLATIONS BY CATEGORY

- Mine Maps: Coat Dust & Rock Dust: Electricity:

 Ventilation: ___ Roof, Face & Ribs: Safeguards for Mech. Eq.:
Equipment: Explosives & Blasting: Surface Structures & Prac:
. Foreman: Protective Clothing: : Auger Mining: :
Fire Boss: Transportation: ~ Underground Workings:
nghwails ' Excavating: ' Tipples & Cleaning Plants:
-~ Drilling: Dust (Surface): . Misc. Safety Provisions:
. Haulage: ‘ Compressed Gases: General Safety Provisions:
* First Aid: : Fire Protection: . Other Categories:
Hoisting: _
D VIOLATIONS / ORDERS ISSUED:
Orders: _. Failure to Abate: IPA; 71-WC:
Total Violations lssuad: Total Viclations Abated:
COMMENTS:

‘ *If this is an idle inspection, investigation, or complaint, please state the reasons:

Inspector—at—large ' lnspectof and number
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The Investigation

(5.4) Flames and Forces

(5.4-1) Mapping of Explosion Forces

Flames and Forces Map

Belt Hanger Survey 1 - Map

Belt Hangers — Maps 1 through 7 of 7
Floor Contour Map

Roof Contour Map
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This map 1s intended as a generalized depiction of certain
underground features as mapped underground following the
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Note: Surveyed location by Alpha Engineering
Angle bending measurements by Monte Heib
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surveyed locations and calculations.
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Those present for angle work were MSHA, ICG, WV Office of Miner's
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Angle measurements made using a Swanson angle finder and
surveyed locations and calculations.

Heights in profile view are from belt hanger to floor.
Cross—cuts are shown as cross—hatched in profile view.

Those present for angle work were MSHA, ICG, WV Office of Miner's
Health, Saftey and Training, Alpha Engineering.
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The Investigation

(5.4-2) Origin of Explosion
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Pre-explosion Airflow
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Monte Hieb
WV Office of Miner’'s Health and Safety

142 Industrial Drive
Oak Hill, WV 29501

Dear Monte:

Attached is a copy of my report on the anomaly investigated at the Sago Mine in March
and April. AsI detail in the report, 1 see nothing inconsistent with an interpretation that
the anomaly was formed by the impression of a log on a soft, muddy substrate. As per
our discussion earlier this week, I will photograph the sample in my possession and
forward digital photographs next week. 1will curate the sample in the Survey’s
paleobotanical collection until the investigation is concluded or the investigators request

the sample.

If you have any questions or need any further work, contact me at any time at the Survey.

Sincerely

Bascombe M. Blake, Jr.

Senior Geologist and Paleobotanist
West Virginia Geological and Economic Survey
1 Mont Chateau Road

Morgantown, WV 26507




Paleobotanical and Sedimentological Report on Sago Mine Roof Anomaly
Bascombe M. Blake, Jr.
Senior Geologist
West Virginia Geological and Economic Survey
June, 2006

The Sago Mine was visited twice, once on March 28 and again on April 6, to examine
and sample an anomaly in the mine roof near the origin of the explosion that occurred in
early 2006. The anomaly consisted of a straight feature in the roof of the mine extending
continuously across an entry from both ribs. The investigation was initiated to determine,

if possible, the genesis of the anomaly.

‘The Middle Kittanning and locally Lower Kittanning coal beds are mined in the
Sago Mine. In the vicinity of the anomaly, the mine roof comprises approximately 2
meters of dark, centimeter-scale laminations of siltstone and silty shale as seen in
exposures associated with coal extraction and roof falls. The presence of several
regionally extensive, millimeter-scale incompetent clay layers make it difficult to prevent
the top from falling after coal extraction. Asa result, approximately a meter of roof
material was removed during or shortly after mining. The anomaly consisted of a 9-10
centimeter-wide, convex-downward feature covered in a soft, clayey material consisting
of either wet rock dust or original clay material associated with the clayey disconformity
discussed above. The anomaly followed a straight course between both ribs. Locally, the
anomaly was covered partially by steel plates that were part of the roof support system.
The convexity of the anomaly was only several millimeters. The anomaly was examined
from a ladder provided by the coal company. Examination of the anomaly and associated
strata at the rib intersections failed to find coaly material that would have formed from
compressed plant material. It was not possible to examine the bottom concave
counterpart to the anomaly as the material was removed prior to my visit.

My initial impression after visit one on March 28 was that the anomaly was a
poorly-preserved plant stem, most likely a tree-like lycopod that fell onto a soft mud
substrate during deposition and either rotted i sifu or floated away during a subsequent
episode of deeper, low-energy water after forming a depression in the substrate. No
definitive anatomical details were observed during this visit.

The Sago Mine was visited a second time on April 6, 2006 to reexamine the
anomaly and to observe samples being removed from the mine roof for additional
detailed analyses. Additional in sitw examination of the anomaly prior to sampling did
not add additional data to those noted during the initial visit. Four samples, numbered 1
through 4, were removed from the roof utilizing portable rock saws. Sample 1 was
obtained for additional study in my laboratory. I marked the sample with my initials
immediately after it was removed from the roof and chain of custody was maintained
during transportation from the mine and to my laboratory. My initials were present on
the sample and noted during examination at the lab.

Description of roof sample taken on April 6, 2006




The sample was arbitrarily numbered 1 (out of four) and comprises a 10 to 45 mm
thick, irregular parallelogram-shaped slab of medium to dark gray, laminated silty shale
and siltstone The sample measured 31 and 36 cm along the two long edges and 17.5 and
18.0 cm along the two short edges. Originally, the sample was covered in a sof, clayey
material less than 1 mm thick. The anomaly is roughly centered on the sample and
extends along the long axis of the sample. The anomaly is 9 cm across and is convex-
downward. The convexity is only several mm. The anomaly was covered with a dark
oray to black, fine, possibly carbonaceous material mixed with the soft clayey material
covering the rest of the sample. The material was carefully removed and saved in vials.
Prior to removing the material covering the anomaly, a microscopic examination was
conducted to determine if any of the dark coating was in organic connection with the
surface of the anomaly. Based on this examination, it was determined that the dark
material was not in direct organic connection with the surface of the anomaly so no
further tests on this material were conducted. The surface of the sample was cleaned
with water and a soft brush to prevent damage to the surface of the sample. The cleaning
proceeded in stages from the end of the sample and each cleaned area was examined
sequentially under the binocular microscope (up to 30X) to ensure that the cleaning was
not removing material germane to the study. The cleaned surface of the anomaly was
rough and irregular with minor relief. The surface of the sample outside the anomaly was
smoother than within the anomaly. Very faint longitudinal stria suggestive of Sigillarian
periderm structures were noted near one end of the sample. In cross section, the anomaly
comprises a lens-shaped mass of silty shale that thins towards both edges to nearly
nothing. Small fragments of comminuted plant debris (CPD) are mixed in the sediment.
The post- cleaning examination did not reveal any material consistent with compressed
and/or coalified plant material. No further testing is suggested as thin section
examination of the anomaly material would yield cellular structures associated with the
CPD in the fill and not rélated to the anomaly maker. '

Analysis

The anomaly appears to be a filled impression formed when a plant stem, possibly a tree-
like lycopod, floated or fell onto a muddy substrate, forming a depression. A
depositional hiatus occurred at this time as indicated by the regionally widespread
“clayey” layer within the laminated siltstone and shale sequence. The stem was removed
from the substrate either by floating during a gentle flood or rotted during the
depositional hiatus, leaving a concavity on the sediment substrate. Subsequent
depositional events filled the depression with CPD-bearing silt and mud. The anomaly
clearly formed during deposition of the roof sequence of the mine and no evidence of
post-deposition alteration was noted. It is unfortunate, however, that the original
substrate, now preserved as the immediate roof of the mine, was not available for study.
No further testing or sampling is recommended at this time as additional information
would require examination of the sub-anomaly material which can only be obtained by
removing part of one or both ribs. The lack of coalified material where the anomaly
intersects the ribs indicates the lack of preserved plant material. Therefore, I do not think
excavation of the ribs will add additional material or information.




State of West Virginia

Office of Miner’s Health, Safety and Training
Region One
205 Marion Square
Fairmont, WV 26554

May 25, 2006

In conjunction with the ongoing investigation of the mine disaster that occurred at the
Anker WV Mining Company, Sago Mine on January 02, 2006 this is a report of the
findings of the examinations conducted of a pump cable located in the old 2 Left area of

the Sago mine.

John Collins, District Inspector, conducted the examinations of the cable on Monday

February 13, 2006 and Thursday May 25, 2006. Other examinations of the cable,
including the removal of the cable coupler, removal of the ends at each cable break and
the removal of the inline starting box for testing purposes have also been conducted by

MSHA and/or the WV OMHST.

Due to the amount of water being made in the face area of the old 2™ Left section this
cable was used to power an electrical de-watering pump located near the stopped working
face of the #6 entry. Mining advancement had been stopped on the old 2™ Left section
and retreat mining operations consisting of mining the lower coal seam was being
conducted. As the section was moved back additional cable would be added to allow use

of the pump.

The cable is a Tiger Brand, 6/3 cable, Lead Cured, 600-2000 volt, 3-C 6 AGW, Type G-
GC, P-7K-184035-MSHA*CPE, FT1, FT5-50C. This information was taken from the
pieces of cable and the information is embedded in a repeated pattern manner on the

cable.

Upon inspection of the cable it was found to be separated into four (4) pieces. Location
and condition as described.

The #1 piece of cable which is the out-by piece with the cable coupler attached measured
approximately 199 feet 6 inches in length, The coupler had an identification tag attached
identifying the coupler as pump #13. It was discovered that this coupler had previously
been used to power a pump #13 located near the old 2™ Left belt conveyor drive. This
pump had been taken out of service and the coupler and some of the pump cable was
added to the pump cable of the pump which is located in the face area of old 2 Left. The
coupler was located on the mine floor in the (old track) #5 entry near the out-by right side
corner of the crosscut located near spad 4028.




During retreat mining the section power center had been located just out-by spad 4028
and the pump cable coupler had been connected. Pieces of wire and one (1) cable hanger
are located attached to the roof screen near the coupler location which could have been
used to hang the coupler. The mine floor is dry in this area at this time but was wet

during the time of mining.

Approximately (65) feet of slack cable was located looped back into the crosscut right at
this location. The cable then extended in-by located on the mine floor for one crosscut
with approximately (41) feet of slack cable located in the crosscut left at spad 4041. This
slack cable was located along the out-by rib of the left crosscut between the #4 and #5
entries. The slack cable was twisted and sort of entangled with a piece of old power
cable located in this crosscut. The pump cable appeared not to have been placed at this
location in any type of organized manner. This piece of cable has three (3) permanent
splices, and one (1) repaired place. No cable hangers or wire was found attached to the
cable and no other damage was observed. It appears that the #1 piece of cable had been
torn apart creating cable piece #2. The ends of cable #1 and #2 matched as if at one time
being connected using the embedded cable information (MSHA/CPE) as a pattern match
and evidence of the two (2) damaged ends matching. Evidence shows that the cable was
pulled into at this location. The out-by end of the break is broken in a female manner and
the in-by end of the break is broken in a male manner. When the slack cable of cable
piece #1 was pulled out of the left crosscut and extended in-by in the #5 entry and the
out-by end of cable piece #2 that was looped in-by back over itself was pulled out-by in
the #5 entry the two (2) cables connection matched.

The #2 piece of cable which would be the second piece in-by the coupler, measured
approximately 188 feet in length, The cable was located on the mine floor with the out-
by end looped back in-by and against a wall where bottom mining had been stopped. The
in-by area of the cable located near spad 4089 has crib blocks entangled in with the cable.
The crib blocks are located both on top of and under the cable. The cable begins near
spad 4041 and extends in-by in the #5 entry for a distance of 2 and 4 crosscuts. The in-
by end of the #2 cable has evidence that the cable was pulled apart where as the
conductor ends are broken at uneven lengths. Also, two (2) large damaged areas located
near the in-by end show pull inthat the conductors are protruding out the side of the
cables outer insulation. Two (2) small damaged areas with exposed insulated conductors
also exist near this location. The #2 piece of cable has four (4) pieces of tie wire and
- metal spads still attached which would have been used to hang the cable. The in-by end
of cable #2 matches the out-by end of cable #3 inthat the embedded pattern matches.
(Out-by 184035 and in-by P-7k) and when pulled together in the #5 entry the cables

connection matched.

The #3 piece of cable begins near spad 4089 and extends in-by in the #5 entry to just in-
by spad 4105 a distance of approximately 1 and % crosscuts or approximately 100 feet.
The in-by end of the #3 cable looped back in-by for a distance of twenty-seven (27) feet.
The #3 cable is located on the mine floor entangled with crib blocks both on top and
under the cable. A large piece of white ventilation curtain which has evidence of being
exposed to heat is entangled in the cable. There are two (2) nylon type hangers still




attached to the #3 cable near the in-by end which are burnt and very brittle. The in-by end
of the #3 cable shows it was pulled apart at a permanent splice. No other splices were

found.

Two (2) damaged areas exist in the #3 cable near the out-by end. One (1) area is small
and has exposed insulated conductors. The other damaged area is 3 and % inches long
with exposed conductors that have the outer insulation burnt away. The insulation is
burnt away on one phase conductor wire which is contacting the ground monitor wire
which has the insulation burnt away at the same location and is contacting another phase
conductor wire which also has the insulation burnt away. This condition would create a
phase-to-phase condition if the cable were energized. The in-by end of cable #3 matches
the out-by end of cable #4 and when pulled together in the #5 entry the cables connection

match.

The #4 piece of cable begins just in-by spad 4105 and extends in-by in the #5 entry for a
distance of four (4) crosscuts to spad 3698. The cable then extends through the crosscut
right into the #6 entry and in-by for one (1) crosscut to spad 3713 where the cable passes
through the crosscut right into the #7 entry at spad 3710. The cable is now installed in
the #7 entry and extends in-by for two (2) crosscuts to the next to last open crosscut
where it turns left and passes through into the #6 entry and connects to the starting box.
It is believed that the cable then extends from the starting box in-by to the pumps located
near the face in the last open crosscut of the #6 entry.

Due to the water being roofed from the starting box in-by, the exact location of the cable
and pump is not known. The total length of the #4 cable would be approximately eleven
(11) breaks or approximately 850 feet. Several repair places and splices exist in the #4
cable but all are in good repair and do not appear to have been damaged by the explosion.
Most of the cable is still hung in-by elevation 1375 which is the approximate water
roofed elevation at the time of the explosion. Part of the cable is still submerged in the #5
entry from spad 4125 in-by for a distance of two (2) crosscuts where the bottom mined

area stifl holds water.

The total length of the pump cable is approximately 1,337 feet covering an approximate
distance in the mine of 1, 250 feet.

On February 13, 2006 a written request was submitted to Anker WV Mining Company
for information concerning this cable and pump. A copy of the request and response is
attached.

Based upon evidence found during the examinations of the cable in question it was not
found that the cable had been cut with an axe or that several breaks of cable had been
dragged back and placed at a location during the time the cable was being used to provide

power to the pump in the face of the #6 entry of old 2™ Left.

It is further believed that said cable was one continuous cable extending from the cable
coupler near spad 4028 in-by to the pump located in the face of #6 entry of old 2% eft at




the time of the explosion on January 2, 2006. I found no evidence that the power cable
was or could have been energized at that time.

A request has been submitted for Anker WV Mining Company to recover the de-watering
pump located in the face of #6 entry of the old 2°! Left working section.

The investigation as of this date is still ongoing and any information or findings are of a
preliminary nature at this time.

John Collins, District Inspector
JACljc

- Copy: file
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MR Mefnore,  Ligerotion, SN0y 2

SAGO Mine Air Samples - MSHA ID No. 46-08791

- 10 cc 50 ce 10 cc 10¢ce
UG Seal UG Seal Borehole Pump

Regulator  Regulator #5 {mine)

3/2/2006 8:00 Ko698 Ko699
3/2/2006 9:00 K8915 Kog692 K8691
3/2/2006 10.00 K8914 Ka684 K8685
3/2/2006 11:00 K8949 D2953 Kos76 K9675
3/2/2006 12:00 K8990 K9666 K9665
3/2/2006 13:00 K8981 Kos645 Ko655
3/2/2006 14:00 K8983 K9656 K9646
3/2/2006 15:00 K8909 K9836 Ko635
3/2/2006 16:00 K8918 K9626 K9625
3/2/2006 17.00 K8910 K9817 K9616
3/2/2006 18:00 K8912 Koes27 K9618
3/3/2006 8:00 K8919 K698 Ko894
3/3/2006 9:00 K8231 K9686 K9693
3/3/2008 10:00 K8921 Koe87 K678
3/3/2008 11:00 K8922 K9667 Ko668
3/3/2006 12:00 K8911 Ko9657 K8658
3/3/2006 13:00 K8920 Kesa7 K9648
3/3/2006 14:00 K8923 K9638 K8637
3/3/2006 15:00 K8833 Ka677 Ko628
3/3/2006 18:00 K8g41 K3810 K9619
3/3/2006 17:00 K8830 Ko611 Kg604

- Miscellaneous
10 cc

3/1/2006 10:30 K813 11eft#1, 9- 10 x-cut TM
3/1/2006 11:52 K8902 2 leftoff 1 Left TM
3/1/2006 K2es85  #1Entry RS
3/1/2006 K226  X-Cut6-7,RS09

Miscellaneous

50 cec
3/1/2006 11:56 D2841 Track Pitmouth
3/1/2006 D416 #1 Pitmouth Return
3/1/2006 8:18 D4928 Return #1
3712008 D4848 Beltline
3/4/2006 D4904 #2 Pitmouth

3/3/2006 12:30 MS001 BH #5 Exhaust
3/3/2006 12:18 RS001 Track entry at Drift, #4 Drift Opening
3/2/2006 10:58 D2953 Entry #9, Reg. to old 2 Left (listed above also)




Ve Reyv \orov-

Botile # Date/Time Co2 02 CH4 C2H6
3/2/06 8:00 0.060 20.85 0.020 0.000

K8815 3/2/06 9:00 0.060 20.85 0.020 0.000
K8g14 3/2/06 10:00 0.060 20.85 0.020 0.000
K8849 3/2/06 11:00 0.070 20.91 0.030 0.000
K8980 3/2/06 12:00 0.060 20.79 0.030 0.000
K8981 3/2/06 13:00 0.060 20.80 0.020 0.000
K8983 3/2/06 14:00 0.060 20.68 0.020 0.000
K8909 3/2/06 15:00 0.080 20.77 0.020 0.000
K8918 3/2/06 16:00 0.060 20.86 0.020 0.000
K8910 3/2/06 17:00 0.060 20.84 0.020 0.000
K8913 3/2/06 18.00 0.060 20.84 0.020 0.000
K8918 3/3/06 8:00 0.050 20.83 0.020 0.000
K8831 3/3/06 .00 0.060 20.80 0.020 0.000
K8g21 3/3/06 10:00 0.060 20.86 0.020 0.000
Kgg22 3/3/06 11:00 0.050 20.84 0.010 0.000
Keog11 3/3/08 12:00 0.050 20.85 0.010 0.000
K8920 3/3/06 13:00 0.040 20.85 0.020 0.000
K8923 3/3/06 1400 0.050 20.79 0.020 - 0.000
K8933 3/3/06 15:00 0.060 20.83 0.010 0.000
K8941 3/3/06 16:00 0.080 20.85 0.020 0.000
K8930 3/3/06 17:00 0.650 20.81 0.020 0.000

Nearest neighbor




Botile#

Ko698
K8692
Ko684
Ko676
K9666
Kog45
Ko656
K9636
Ko626
KoB17
KoeZ7
Keges
KO686
Ko687
Ko667
K8857
Kog47
Ko638
Ke677
K8610
Ka611

BH-5 Top

Date/Time
3/2/06 8:00
3/2/086 9:00
3/2/06 10:00
3/2/06 11:00
3/2/06 12:00
3/2/06 13.00
3/2/06 14:00
3/2/06 15:00
3/2/06 16:00
3/2/06 17:00
3/2/086 18:00
3/3/06 8:00
3/3/06 9:00
3/3/06 10:00
3/3/06 11:00
3/3/06 12:00
3/3/06 13:00
3/3/06 14:00
3/3/06 1500
3/3/06 16:00
3/3/06 17:00

co2
0.080
0.070
0.070
0.060
0.070
0.070
0.070
0.070
0.070
0.070
0.070
0.060
0.060
0.060
0.060
0.060
0.060
0.060
0.060
0.070
0.080

02
20.74
20.68
20.75
20.72
20.73
20.76
20.73
20.75
20.72
20.74
20.78
20.76
20.73
20.76
20.75
20.73
20.73
2073
20.76
20.75
20.74

CH4
0.240
0.190
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.280
0.210
0.210
0.210
0.200
0.200
0.200
0.200
0.200
0.190
0.180

C2H6
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Nearest neighbor




PUW’P Minhe

Bottle # Date/Time co2 Qo2 CH4 C2He
KO698 3/2/06 8:00 0.070 20.69 0.240 0.000
Ke6a1 3/2/06 9:00 0.060 20.72 0.240 0.000
Ko685 3/2/06 10:00 0.060 20.70 0.240 0.000
KO675 3/2/08.11:00 0.070 20.73 0.250 0.000
Kog6s 3/2/06 12:00 0.070 20.72 0.240 0.000
KaB55 3/2/06 13:00 0.070 20.86 0.250 0.000
K9846 3/2/06 14:00 0.070 20.72 0.240 0.000
K9635 3/2/08 15:00 0.070 20.73 0.240 0.000
Ka625 3/2/06 16:00 0.070 20.73 0.240 0.000
K9616 37206 17:00 0.060 20.72 0.240 0.000
Ko618 3/2/06 18:00 0.060 20.71 0.240 0.000
Ko694 3/3/06 8:00 0.060 20.75 0.200 0.000
Ko693 3/3/06 9:00 0.050 20.73 0.190 0.000
Kes678 3/3/06 10:00 0.060 20.70 0.190 0.000
K9668 3/3/06 11:00 0.080 20.70 0.190 0.000
K9658 3/3/06 12:00 0.080 20.75 0.180 0.000
Kos48 3/3/06 13:00 0.080 20.74 0.180 0.000
Kos37 3/3/06 14:00 0.080 20.70 0.180 0.000
Ko628 3/3/06 15:00 £.080 20.70 0.180 0.000
Ko819 3/3/06 16:00 0.060 20.69 0.180 0.000

K9604 3/3/08 17:00 0.060 20.68 0.180 0.000




Bottle #
K8913
K8s02
K2655
K2626

Location
1 Left #1 Entry, 9-10 xc
2 Left off 1 Left
#1 Entry - RS
x-cut 6-7 - RS 09

MASC

Date/Time
341106 10:30
3/1/06 11:52

3/1/06
3/1/06

co2
0.060
6.080
0.070
0.070

o2
20.74
20.79
20.90
20.89

CH4
0.090
0.080
0.040
0.040

C2H6
0.000
0.000
0.000
0.000




50 cc

Bottie # Location Date/Time H2Z 02 CH4 CO CO2 C2H2 C2H4 C2HE6 AR

- ___tpom) (%) (%) (ppm) -(%) (ppmy) (ppm) (ppm) (%)
D2841 Track Pitmouth  3/1/0611:56 1 20.8 NDA NDA 0.04 NDA NDA NDA 0093
D4916 #1 Pitmouth 31/06 0:00 4 20.8 0.06 NDA 004 NDA -NDA NDA 083
D4928 Return #1 3/1/06 8:18 1 20.8 NDA NDA 004 NDA NDA NDA 083
D4848  Beltline Pitmouth  3/4/06 G:00 4 208 0.02 NDA 0.04 NDA..NDA NDA 093
D4304 #2 Pitmouth 3/1/06 0:00 1 20.8 NDA NDA 0.05 NDA NDA NDA 0683
MS001 BH5 Exhaust 3/3/06 12230 7 - 207 0.02 4  0.04 NDA_.NDA NDA 093
RS001  Track Enfry Drift  3/3/06 12:18 11 208 001 2 0.04 NDA NDA NDA 093
D2953 #9 Entry Regulator 3/2/06 1058 3 208 002 3 0.04 NDA NDA NDA 0.03




LG Reg Quort Fies

Area= 445
~ DatefTime Vel Corr Corr Vel Quantity (CFM)--

3/2/068:06 F 77 | 33 110 4,895
32006 9:00 1774 33 110 4,885
3/2/06 10:00{ 98 | 30 128 5,696
3/2/06 11:00] 96 ] 30 {1 126 5,607
3/2/06 12:001 921 31| 123 . 5474
3/2/06 13:.00] 99 | 30 129 5,741
3/2/06 14:00(107] 29 136 6,052
3/2/06 15:00] 95 | 31 126 5,607
3/2/06 16:00} 89| 30 129 5,741
3/2/06 17:00| 92 | 31 123 5474
3/2/06 18:00[ 98 | 30 128 5,696
3/3/06 8:.00 {111} 28 139 6,186
3/3/06 9:00 {103] 30 133 5,919
3/3/06 10:00]113] 28 141 8,275
3/3/06 11:00]115] 28 143 8,364
3/3/06 12:001108{ 28 136 6,052
3/3/06 13:00{104] 30 134 5,963
3/3/06 14:00(108| 28 136 6,052
3/3/06 15:00[111] 28 139 8,186
3/3/06 16:00{113} 28 141 8,275
3/3/06 17:001117| 27 144 8,408

122,553

Quantity (Total FT*3)
283,700
293,700
341,760
336,420
328,410
344 430
363,120
336,420
344,430
328,410
341,760
371,130
355,110
376,470
381,810
363,120
357,780
363,120
371,130
376,470
384,480

7,383,180

Nearest neighbor
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Mass Balance Calculations

SAGO MINE NO. 1-- JAN. 2, 2006

ESTIMATE OF THE VOLUME AND CONCENTRATION

ATOMIC WEIGHTS

OF METHANE BEHIND THE SEALS AT OLD 2ND LEFT, C 12.011 CO=  0.0280104 kg/mole
AT TIME OF EXPLOSION H 1.0079 CO2=  0.0440098 kg/mole
(0] 15.9994 CH4=  0.0160426 kg/mole
DETERMINED BY MASS BALANCE OF PRINCPLE
COMBUSTION PRODUCTS (CO AND CO2) FROM A DENSITY OF CH4  0.68 kg/m"3 @ 1.013 bar, 59 deg. F
COMPOSITE OF AVAILABLE DATA SOURCES.
m”3 / ft"3 = 0.02832

DATE: 10/31/2006

POSSIBLE VALUES FOR Q-- MAIN RETURN Q
104,644 CFM Jim & John readings 1-2-06 at 18:35
131,495 CFM Rhyan & Doug readings 1-2-06 at 19:45
120,445 CFM Rhyan & Doug readings 1-2-06 at 20:15
122,655 CFM Rhyan & Doug readings 1-2-06 at 20:50
106,080 CFM Fred Radebaugh & Jim Paul readings 1-2-06 at 21:37
219,840 CFM Roger & Rhyan readings 1-2-06 at 14:27
101,058 CFM From Weekly Examination Log 12-28-05

93,204 CFM Jeff Bennett readings 1-2-06 at 8:40

111,369 CFM Use this value for MAIN RETURN Q

POSSIBLE VALUES FOR Q-- MAIN INTAKE Q
146,566 CFM MAIN INTAKE: 12-28-05 Weekly Exam Log
172,000 CFM INTAKE FAN: MSHA/ Alpha Eng. Vent. Simulation
185,000 CFM ALPHA ESTIMATE for POST EXPLOSION
291,519 CFM ALL EXHAUSTS: MSHA 1-2-06 @ 2:29 pm
185,000 CFM Use this value for MAIN INTAKE Q

CALCULATED VALUE OF Q FOR THE REMAINING EXHAUSTS

73,631

CFM

REMAINING EXHAUSTS

TOTAL COMBUSTION PRODUCTS EXITING MAIN RETURN

CARBON MONOXIDE (CO) GENERATED

CARBON DIOXIDE (CO2) GENERATED

ORIGINAL QUANTITY OF CH4

210,136.40 moles
+

241,546.62 moles

451,683.02 moles

CONVERT CH4 FROM MOLES TO WEIGHT

CONVERT CH4 FROM WEIGHT TO VOLUME

CONVERT CH4 VOLUME TO CU. FT.

MAIN RETURN (#1 Entry) AS % OF ALL EXHAUSTS
MAIN RETURN (#1 Entry) AS % OF ALL EXHAUSTS

APPROX. VOLUME REMAINING EXHAUSTS

7,246.17 kg
10,656.13 m"3

376,275.86 ft"3

85% BY CONCENTRATION
39.80% BY EXHAUST QUANTITIES (Q)

22,463.97 ft"3

TOTAL ESTIMATED CH4 VOLUME CONSUMED IN EXPLOSION

AVERAGE OF TWO VOLUME ESTIMATES ( Alpha, OMHS&T)

ORIGINAL CH4 CONCENTRATIONS (Est. by Mass Balance)

398,739.83 ft"3

3,033,818 ft"3

13.14%

(1) Volume estimate by OMHS&T is 3,033,818 ft"3
(2) A-E recommendation 180,000 - 190,000
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The Investigation

(5.5) Cause of Explosion

(5.5-2) Lightning: Linkage to the Explosion

¢ Lightning Detection — STRIKEnet Report LA15034
e Forensic Survey of Poplar Tree

e CO Monitoring Correlation

o Time Differential in CO Monitor’s Computer at Sago
Mine

o0 Pyott Boone Data

e Results From Analysis of Seismic Data for the Jan. 2, 2006

event near Sago, WV
e Map of Resident Interviews

e Lightning Detection Networks — Krider
(Attachment A, B, C, D, Eand F)



thunderstorm.vaisala.com | Lightning Analysis Services | S TRIKEnet Report , Page ) ot |

STRIKEnet Report LA105304

Reference: Sago 01-02-06 Start Time 01/02/2006 05:00:00 EST
Ordered by: Monte Hich End Time 01/02/2006 07:00:00 EST
' WV Office of MHS&T Center Latitude 38.9408
142 Industrial Drive Center Longitude -80.2028
Oak Hill, WV 25901 USA Location LAT/LON
Search Radius 5.00 mi
Details for all strikes detected within the search area.
Date/l'ime Latitude Longitnde kA Bearing Range
01/02/2006 06:26:35.522 EST 38.897 -80.231 +38.8 206.8 34
01/402/2006 06:26:35.680 EST 38.926 -80.233 +101.0 237.8 1.9
01/02/2006 06:38:51.838 EST 38.975 -80.123 -12.6 61.4 49
01/02/2006 06:38:51.846 EST 38.980 -80.138 +85.7 51.8 44 —
01/05/2006 20:24:39.526 GMT STRIKE Page 2 of 2

hitps://thunderstorm. vaisala.com/tux/servlet/ReportPickup?sticreq_id=105304&sticreq_pag... 1/5/2006




STRIKEngt

STRIKEnet Report 105610 Redo of 105304

Refersnce: Sago G1-02-GE

Ordered by: Adonte Hieb
WYV Office of AEISET
142 Industrial Dnve

OCak Hill, WV 23501 USA

Seart Time

End Tims

Center Latitude
Center Longimde
Locaticn

Search Radins

01022606 05:00:00 ESY

$1:02°2006 07:00:00 EST
38.0408

-80.2028

EATION

300 mi

9924 confidence eilipses for all srrikes detected within the search area.

- PAABRAWE ST

D‘I: el

Excelsion .-+

2006-01-02
65:00:00 EST

i 2006-01-02
05:00:00 EST

2008-01-02
i 08:20:00 EBT

" 07:00:00 EST

02005 MapGuasteon oo, 2005 &

Median strike tocation accuracy is 300 meters. Lightning data provided by the US. NLON and CLDX.

0171272006 23:1547.442

STAIKEngt

Page2of 3
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Vaisala's U.5. National Lighining Detection Network®

Vaisala's U.S. NLDN® is the most reliable lightning information system monitoring cloud-to-ground lightning
activity across the continental United States, 24 hours a day, 365 days a year.

Key Applications for NLDN Lightning Information

Weather forecasting: Help predict severe weather for public warning

Electric power utilities: Pre-position field crews for approaching storm threats and to improve engineering
and design with lightning analysis

Air traffic control: Re-route aircraft around hazardous thunderstorms

Airports: Suspend high-risk activities like fueling during lightning threats

Insurance and arson: Investigate lightning as the cause of property damage or fire

Power-sensitive manufacturing and processing operations: Prepare for storm-caused power outages by
switching to back-up power early

Hazardous materials handling: Warn personnel working near explosives and flammable materials to
evacuate

Forestry: Dispatch crews to suspected fire starts for more successful initial attack

Golf and cutdoor recreation: Wamn players to seek safety from storms

Launch facilities: Monitor for safest weather conditions for shuttle and satellite launches

How the NLDN works

Step 1: Network of lightning sensors
U.S. NLDN consists of more than 100 remote, ground-based Vaisala IMPACT ESP Lightning
Sensors

Step 2: Lightning detection
Vaisala IMPACT ESP sensors instantly detect the electromagnetic signals given off when
lightning strikes the earth's surface

Step 3: Data collection from sensors
Vaisala IMPACT ESP sensors send raw data via satellite to the Network Control Center in
Tucson, Arizona

Step 4: Lightning data analysis
Within seconds, the NCC's central analyzers process information on location, time, polarity, and
amplitude of each stroke
Step 5: Lighining information delivery
Lightning information is sent to customers across the country

http://www.vaisala.com/businessarcas/measurementsystems/thunderstorm/knowledgecenter/... 1/7/2006
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Vaisala STRIKEnei®

Was it really lightning?

Vaisala STRIKEnet Provides the Most Reliable Lightning l.ocation Technology for Objective Claim
Verification

Vaisala STRIKEnet® is an online lightning verification report that objectively and accurately reports individual
cloud-to-ground lightning strikes at a specific location on the date of loss. Vaisala STRIKEnet® is available 24
hours a day, seven days a week, within minutes, and reporis are viewable onfine. The NLDN or the CLDN is the

lightning data source.

Scientifically proven, the U.S. National Lightning Detection Network® (NLDN) and the Canadian Lightning
Detection Nefwork (CLDN) provide the maost accurate lightning data information available.

Vaisala STRIKEnet® is trusted and used by the top ten property and casualty insurance companies, power
utilities, researchers and legal investigators to provide objective, documented evidence of the presence or

absence of lightning.

Since 19895, over 200,000 lightning claims reports have been verified by Vaisala STRIKEnet® and data from the
NLDN. It has been verified that almost one-third of all lightning claims did not involve lightning on the date of loss.

Vaisala STRIKEnet® lightning verification reports help controf costs and streamline the claim verification process.

investigation methods without lightning verification reports are very subjective because they are oo general or
rely on human interpretation. Lightning affidavits, generic weather reports, or on-site physical inspection of a very
complex weather event can be validated by innovative technology from Vaisala STRIKEnet®,

Vaisala STRIKEnet® Reports
* Vaisala STRIKEnet® Basic Report: A summaty of the number of lightning strikes detected in your search area

for a time period up to 24 hours.

« Vaisala STRIKEnet® Location Map: Get a map with lightning activity plotied within your search region.

» Vaisala STRIKEnet® Confidence Ellipse Map: Add 99% confidence ellipses to your point plot map. These
ellipses indicate a 39% certainty that the recorded lightning event contacted the ground within the bounds of the

ellipse.
* Vaisala STRIKEnet® Strike Details Report: includes the date, time (to nearest second), latitude, longitude, peak

current (kA), bearing and range from the search center point for each detected strike.

To order a Vaisala STRIKEnet report visit hittn:/fthunderstorm.vaisala.com

This page was printed from www.vaisala.com on Jan 8, 2006
URL: htip:fwww vaisala.com/businessareas/measurementsystems/thunderstorm/products/data%20archive%20and%20reports/strikenetfax

http://www.vaisala.com/businessareas/measurementsystems/thunderstorm/products/data%2... 1/7/2006
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January 14, 2006
Monte Hieb, PE
Office of Miner’s Health Safety and Training
142 Industrial Drive

Qak Hill, West Virginia 25901-0714

Re: Forensic Survey of lightning strike at the C. R. Rutherford farm, Sago, Upshur County.

Dear Mr. Hieb:

I have enclosed with this letter several copies of a map we have prepared depicting the effects
of a lightning strike discharged into a 25" yellow poplar on Monday morning, January 2, on the
C. R. Rutherford farm.

As we discussed on the site, we separated the density of our location by a 50 foot radius
around the tree. Outside of the 50 foot radius, we located every wood shard or splinter that was
over 1foot in length and an inch in width. Inside of the 50' radius, we located every wood shard
or splinter that was over 2 feet in length and an inch in diameter. I estimated that, outside of the
radius, we located about 60% of the wood shards or splinters, and inside of the radius we located
about 40%. This is a very rough estimate only. Within the 50 foot radius there were significantly

more small splinters than outside of it.

We transferred elevations and coordinates from Permanent Monument 3 at the mine using
survey grade GPS receivers. In the interest of time, because of the pending snow storm, we did
not orient our GPS survey to the mine control, since we found in our efforts on January 2 that the
mine control orientation, though not in agreement with the grid north orientation of the West
Virginia Coordinate System, was not off by a factor that would be worth correcting for over the
distance to the lightning strike (my memory, and Ben’s, was that this disagreement between the
mine control and the State Plane grid orientation was a little over 20" of arc). This displacement
was corrected for in our work on January 2.

We oriented our two traverse points on the site to a magnetic meridian, tied to the GPS
control point near the site, then adjusted this for the declination between magnetic north and grid
north in the area (8°24' west), based upon isogonic data provided on the National Geodetic

Survey’s website.

P.O. Box 438 Birch River, WV 26610 80 U.S. Highway 33 East Weston, WV 26452
Ph: 1-800-482-8606 Fax: (304) 649-8608 Ph: (304) 269-6200 Fax: (304) 269-7262
E-mail: marshall@alleghenysurveys.com E-mail: alleghenyweston@citynet.net




This method gave us a more reliable tie to the mine horizontally and vertically, without
requiring the time and expense necessary to perform a full-blown static GPS survey to our
control. If it is determined that this is necessary in the future for reasons we cannot yet anticipate,
then we can tie the control at the site to the control at the mine with two or three additional static

sessions.

You will notice that, per your instruction, we located all of the trees, with the exception of
small saplings, within the 50' radius, and trees over 12" in diameter outside of the radius. Also,
although the map depicts shards and splinters of uniform length and width, we depict the width
throughout the shard as its width at the widest point. Most of the shards were tapered at each end,
and many, perhaps 10% or so, were broken.

I hope that this survey meets the needs of whoever is able to utilize it in the on-going

investigation. We set some fairly arbitrary criteria in the survey because of the pending snow
storm, and we did so without any knowledge of what use our efforts might be put to. Let’s hope

that, if needed, it works.
Cordially,
Marshall W Robinson, PS

Enc.: five (5) copies of forensic survey map.




Map of Forensic Survey
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Damage To Lightning Struck Tree

Photo 1



Photo 2 and 3: Survey of Fragments From Lightning Struck Tree
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January 14, 2006

Monte Hieb, PE

Office of Miner’s Health Safety and Training
142 Industrial Drive

Oak Hill, West Virginia 25901-0714

Re: Time differential in CO monitor’s computer at Sago.

Dear Mr. Hieb:

This will document for you my efforts this past Wednesday to determine a common time
when two simultaneous lightning strikes, the CO monitor’s register of a spike in CO levels, and
the Morgantown seismic base station’s detection of seismic activity in Upshur County, all
occurred. The time of the lightning strike and the seismic activity were both pegged very
accurately to Universal Time, almost certainly using GPS receivers. The CO monitor was pegged
to the clock on its computer, which was not considered {o be accurate. My assignment was to
determine the time differential between the CO monitor’s computer clock and Universal Time as
logged by an active GPS receiver. Our receivers, when you called, were in the office of my
former partner, Bruce Hager, in Danville. You and I both agreed that there would be no
significant time delay caused by synchronization over the phone, so, after calling the Sago Mine
and speaking with John Scott of your organization to let him know of our discussion, I called
Bruce Hager’s office and had his senior party chief to set up the GPS receiver outside and allow
it to gather enough satellite data so that the GPS receiver’s clock would be updated by the
satellite signals. This is a process that normally takes less than a minute of data. Once the GPS
receiver had corrected its own clock, it was brought inside where a call was placed to me by the
party chief. (I called a GPS service provider in Louisiana that specializes in the particular GPS
unit we have (Trimble 4000 SSI) to make sure that, if the receiver remained on, it would
maintain its clock accuracy when disconnected from its antenna, and the individual I spoke with
confirmed this).On my end of the line I had a Hewlett-Packard 48GX data collector equipped
with a digital clock that is utilized in performing astronomic observations, where highly accurate
time is a necessity. Once we “pegged” the HP’s clock to the GPS receiver over the phone, I
called the Sago Mine and spoke to John Scott again. Mr. Scott told me the computer was still
purging itself of the CO data, and I would receive a call when its download was complete. At
about 5:37 or 5:38 I received a call from an individual whose last name was Hedrick. I do not
recall his first name.

P.O, Box 438 Birch River, WV 26610 80 U.S. Highway 33 East Weston, WV 26452
Ph: 1-800-482-8606 Fax: (304) 649-8608 Ph: (304) 269-6200 Fax: (304) 269-7262
E-mail: marshall@alieghenysurveys.com E-mail: alleghenyweston@citynet.net




In determining the differential between the computer for the CO Monitor and my HP 48, 1
asked Mr. Hedrick to tell me “mark” when the computer clock read the next even minute. This
minute was 5:39:00 PM on Wednesday. Mr. Hedrick gave me a count-down from about 10
seconds before 5:39:00. When he said “mark” my HP read 5:34:04 EST. This means that there
was a 4 minute, 56 second positive difference between the computer’s clock and Eastern
Standard Time as determined by the GPS receiver’s corrected clock.

I hope this information helps you in your investigations into the tragedy at Sago. | applaud
your efforts, and wish you the best of luck.

Cordially,

b s,

Marshail W. Robinson, PS




PYOCTT BOONE  CO MOOTOR PRIWNTOUT - SAGD

12006 9:42:27 Station 1 1 NO. 1 BELT (Beilt Boss) Belt Start
142006 9:42:57 Station 1 1 NO. 1 BELT (Belt Boss) Run
1/4/2006  9:44:02 Station 1 2 NO. 2 BELT (Belt Boss) Beit Stari . .
1/1/2008  8:45:46 Station 1 3 NO. 3 BELT (Belt Boss) Belt Start
i/1/2006  9:47:26 Station 1 4 NO. 4 BELT (Belt Boss) Belt Start —
T 1/1/2008  9:48:58 Station 1 4 NO. 4 BELT (Belt Boss) STOP - Sequence '
1/1/2006  9:49:04 Station 1 3 NO. 3 BELT (Belt Boss) STOP - Sequence _
1/1/2006  9:.49:10 Station 1 2 NO. 2 BELT (Belt Boss) STOP - Sequence
i/1/20068  9:49:16 Siation 1 1 NO. 1 BELT (Belt Boss) STOP - Sequence
1/2/2008 .- 5:27:16 Station 1 1 NO. 1 BELT (Belt Boss) Belt Start
1212006  5:27:46 Station 1 1 NO. 1 BELT (Belt Boss) Run
1/2/2008  5:28:45 Station 1 2 NO. 2 BELT (Belt Boss) Belt Start’
1/2/2006  5:30:35 Station 1 3 NO. 3 BELT (Belt Boss) Belt Start
1/2/2006  5:32:17 Station 1 4 NO. 4 BELT (Belt Boss) Belt Start
1/2/2605  6:09:50 Station 1 961 LEFT SECTION ALARME (CO Monitor) - Taken off scan
1/2/2006  6:10:01 Station 1 99 1 LEFT SECTION ALARME (CO Monitor) - !nmahzmg
1/2/2006  6:10:01 Station 1 99 1 LEFT SECTION ALARME (GO Monitor) - Placed on scan
1/2/2006  6:10:06 Station 1 99 J LEFT SECTION ALARME (CO Moniter) - Alarm (26 ppm)
1212006  6:25.35 Station 0 User "muffie” supervisor privilege timed out. . L Defaulting to * pubiic
1/2/2008  6:31:23 Station 1 \3{3 PITT MOUTH (CO Monitor) - Warning (10 ppm) -
=7 PITT MOUTH (CO Menitor) - Maximum CO value obtained during
1/2/2008  6:31:24 Station 1 30 alarm condition was (10 ppm) - ‘F"-r Frpuon
1/2/2008  ©6:31:31 Station - 1 46 .CO Monitor #57 Blk 4 Belt (CO Monitor) - Alarm (51 ppm)
1/2/2006  6:31:41 Station 1 45 49 BRAKE NO.4 BELT (CO Monitor) - Alarm (107 pprm)
1/2/2006  6:31:43 Station 1 44 46 BRAKE NO. 4 BELT (CO Monitor) - Alarm (107 ppm) _
1/2/2006  6:31:45 Station 1 100 2 LEFT SECTION ALARM (CO Monitor) - Communications Dead
- . 1 LEFT SECTION ALARME (CO Monitor) - Alarm Latch Set (26
: 1/2/20086  6:31:49 Station 1 99 ppm)
, 1LEFT SECTION ALARME (CO Monitor) - Warning Latch Set (26
1/2/2008  6:31:49 Station 1 g9 ppm)
1/2/2008  6:31:57 Station 1 4 NO. 4 BELT (Belt Boss) STOP - Power Loss - Sequence
1/2/2006 - ©:32:01 Station 1 5 NO.5 BELT (Belt Boss) Communications Dead
1/2/2006  6:32:01 Station 1 6 Belt Boss #5 drive (Belt Boss) Communications Dead
1/2/2006  6:32:02 Station 1 34 7 BREAK No. 2 BELT (CO Monitor) - Communications Dead
CO Monitor 2 BIK's outby 6 tail (CO Monitor) - Communications
1422006  6:32:02 Station 1 48 Dead
1/2/2006  6:32:05 Station A 3 NO. 3 BELT (Belt Boss) STOP - Power Loss
1/2/2006  6:32:06 Siation 1 47 CO Monitor Tail #4 Belt (CO Monitor) - Communications Dead
1212006 6:51:10 Station 1 1 NO. 1 BELT (Belt Boss) STOP - Sequence
1/2/2008  6:51:18 Station 1 2 NO. 2 BELT (Belt Boss) STOP - Sequence
41242006 - 7:16:34 Station 1 43 37 BRAKE NO.4 BELT (CO Monitor) - Waming (10 ppm)
H2iee08 | 7:19:19 Station 1 43 37 BRAKE NO.4 BELT (CO Monitor) - Alarm (15 ppm)
11212008  7:30:59 Station 1 82 1 Block outby 7 drive (CO Monitor) - Warning (5 ppm) :
1 Block outby 7 drive (CO Monitor) - Maximém CO value obtained :
22008 7:31:07 Station 1 82 during alarm condition was (5 ppm)
1122006 7:31:07 Station 1 82 1 Block outby 7 drive (CO Monitor) - Warning Cleared (4 ppn)
1/2/2006 . 7:31:25 Station 1 82 1 Block outby 7 drive (CO Monitor) - Warning (5 ppm)
122066 7:34:05 Station 1 ‘82 1 Block outby 7 drive {(CO Monitor) - Alarm (10 ppm)
17872548 7:38:35 Station 1 81 22 Blk #5 Belt (CO Monitor) - Warning (5 ppm) '
V220086 T7:41:52 Station 1 81 22 Bik #5 Belt (CO Monitor) - Alarm (10 ppm) ——r
22086 0 8:10:47 Siation 1 80 14 BRAKE 5 BELT (CO Monitor) - Warning (5 ppm)
1 LEFT SECTION ALARME —(CO Monitor) - Alarm Latch Reset
122088 8:14:59 Station 1 89 (107 ppm)
' 1 LEFT SECTION ALARME (CO Monitor) - Waming Latch Resst
1EEG3G8 . 8:14:59 Station 1 89 (107 ppm)
/22006 8:15:01 Station : 1 80 14 BRAKE 5 BELT (CO Monitor) - Alarm (10 ppm)

/22006 8:45:29 Station 1 - 3 NO. 3 BELT (Belt Boss) Communications Dead
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Results from Analysis of Seismic Data for the January 2, 2006 event near
Sago, WV

Martin Chapman
Department of Geosciences
VPI&SU
Blacksburg, VA
ph: 540-231-5036
email: mee@vt.edu

Introduction

The author examined regional seismic network recordings for the time interval around 6:30 AM, EST
January 2, 2006 to determine if the event at the Sago mine was seismically recorded.

A small amplitude signal was identified on records at broadband station MCW'V, near Mont Chateau,
WYV, the nearest seismic station to the mine. This station is part of the U.S. Geological Survey
Advanced National Seismic System (ANSS) which is designed to record world-wide seismic activity as
well as to monitor shocks in all regions of the U.S. The signal was also recorded at larger distances by
three stations to the south: FWV, ELN and BLA. These more distant stations use short period sensors
and are operated by Virginia Tech as part of the ANSS.

The following is a summary of the results pertaining to the location and time of the event that generated
the seismic signals.

Data

Figures 1 through 4 show the data recorded at stations MCWV, FWV, ELN and BLA respectively. The
signak have been bandpass-filtered using a 3 pole Butterworth prototype with comer frequencies 1.0
and 5.0 Hz. The signal/noise ratios of these data are small, however, measurement of arrival times for P
and S waves was possible. The estimated arrival times are given below in Table 1, in Eastern Standard
Time.

The coordinates of the recording stations are as follows:

BLA: 372113 deg N 80.4202 deg W
ELN: 37.2805 deg N 80.7517 deg W
FWV: 37.5810 deg N 80.8118 deg W

MCWYV: 39.6582 deg N 79.8457 deg W




Results

Figure 5 shows the epicenter estimated using the arrival time data in Table 1. The locations were
determined using the velocity model in Table 2, in conjunction with the computer program
Hypoellipse. Table 3 gives hypocenter and origin time estimates for 3 cases.

The first case assumes that the focal depth of the source is near the ground surface, consistent with a
mining-related source, but not necessarily located near the Sago mine. Latitude, longitude and origin
time are treated as unknowns to be determined from the arrival time data. The origin time estimate in
this case is 06:26:38.29 EST with standard error 1.65 seconds. The 68% confidence ellipse for the
epicenter determined from the seismic data includes the Sago mine location (Figure 5). A 68%
confidence interval for the origin time is 06:26:36.60 to 06:26:39.94 EST, assuming no systematic bias
due to uncertainty associated with the velocity model in Table 2 or in phase arrival time measurement.

The second case is a completely un-constrained location, in which the latitude, longitude, focal depth
and origin time are treated as unknowns to be determined. The computed epicenter is very near the Sago
Mine location in this case (figure 5). The estimated focal depth is shallow (2.5 km) but very poorly
determined (68% confidence: 0 to 34 km). The 68% confidence interval for the origin time is
06:26:35.35 - 06:26:41.21 EST.

The third case assumes that the source occurred at the Sago mine, (Latitude 38.9407°N; Longitude
80.2030°W) with zero focal depth. The only free parameter to be determined is the origin time. The
68% confidence interval for the origin time is 06:26:36.46 - 06:26:40.00 EST.

Conclusions

The seismic signal recorded on January 2, 2006 at approximately 06:26 EST was caused by an
underground disturbance at or near the Sago mine. Assuming that the source was at the Sago mine, a
68% confidence interval for the origin time is 06:26:36.46 - 06:26:40.00 EST. Simply put, the event
most likely occurred within a 4 second interval centered at 06:26:38.2 AM. This estimate assumes no
systematic error in phase arrival time determination, and/or bias in the seismic wave velocity model used
for analysis. It is possible that the origin time estimate is slightly late, due to the very emergent nature
of the P and S wave arrivals because of low signal/noise ratios at all the recording stations.
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Attachment A.

List of All NLDN Stroke Locations Within 30 km of the Point-of Origin
of the Sago Explosion in the Interval from 06:00 to 06:30 AM EST
on January 2, 2006
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ATTACHMENT B

Sago Mine Incident Summary

01/25/06

On 2 January 2006, an explosion occurred at Sago Mine. Seismic
recordings from the region suggest a blast time of approximately 06:26:38 EST
(11:26:38Z2). The NLDN recorded two large positive cloud-to-ground (CG) strokes
about 2 seconds before this time. These two events were within 2 km of the
position of the mine provided to us by the Charleston Gazette which received the
latitude and longitude from the West Virginia Department of Environmental
Protection.

The first stroke occurred at 11:26:35.523Z and had an estimated peak
current of about +39 kA. Twenty-one (21) NLDN sensors within a range of 1000
km were in very close agreement about the time, location, and peak current of
this stroke (Chi-square value of 0.9, with a normal range of (0.5 — 5) — smaller is
better). The estimated location uncertainty (50% confidence) was better than 400
meters, and the 99% location uncertainty was better than 1.1 km. The second
event occurred at 11:26:35.680, with a peak current of about +101 kA, with the
same location uncertainty as the first strokes and a chi-square of 1.2. Twenty-
three (23) NLDN sensors were in very close agreement about this stroke.

The time interval between these two strokes was 157 milliseconds,
clearly showing that these are two separate events. Both events’ waveform
characteristics and peak current values are consistent with CG strokes.
Investigation of all detected discharges from the closest 3 sensors indicates that
there were no other CG strokes associated with this incident. . The closest
sensor was about 95 km away. Of the twelve (12) sensors within 500 km, all
were operational during this period. Only 2 of the 32 sensors within 1000 km
were not reporting data during this time.

The map below was provided to the customer. Images showing the
consistency of the sensor data for each stroke are also provided. For each
reporting sensor, the timing data are represented as yellow circles intersecting at
the strike location, and azimuth data are represented as red lines from sensors to
strike location.

Vaisala Confidential and Proprietary Material. Copyright © Vaisala Group 2006. All rights reserved
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ATTACHMENT C MEMO
TO: Doug Conaway
FROM: Monte Hieb
DATE: January 12, 2006
SUBJECT: Timing of explosion corresponds to lightning strike

Yesterday with the help of John Scott, Marshall Robinson (Allegheny Land
Surveying), and Kevin Hedrick (MSHA) it was determined that the time of
the explosion January 2, 2006 at Sago Mine occurred at 6:26:35 am.

This determination was made by comparing the time on the CO monitoring
computer at Sago to a GPS clock (precise actual time). The Sago CO
computer clock was determined to be running 4 minutes 56 seconds
(00:04:56) ahead of the GPS clock.

John Scott advised that the first spike on the CO computer log for January 2,
2006 was 51 ppm which occurred at 6:31:31 am. Subtracting the time
correction places the actual time of this event at 06:26:35 am.

This corresponds precisely with the timing of two nearly simultaneous
lightning strikes approx. 2 miles apart, located on the attached map. The
strongest of these, recorded by Vaisala (StrikeNet), was reported to be a
+101.0 KA hit at LAT 38.926, LONG -80.233 at 06:26:35.680 am on January
2, 2006. This is the location where Sago engineer Kermit Melvin and myself
found the lightning-struck tree last Friday (see Photo 1).

A second, smaller strike of +38.8 kA occurred nearly simultaneously nearby
at LAT 38.897, LONG -80.231 at 06:26:35.522 am. This one left no obvious
physical damage on the ground or treetops, but prevalent minor tree damage
from prior early snows last fall may have obscured evidence of a minor strike.

The 06:26:35 am timeframe for the explosion also seems to be corroborated
by a subtle seismic event recorded by a USGS seismic station located at
WVGES at Mont Chateau and detected by Martin Chapman, a geophysicist at
the University of Virginia. He places the time at approximately 06:26:38 am
+/- 3 sec. The proof for this has not yet been independently verified.

Unless evidence is uncovered in the future which casts doubt on the facts as
stated above, there is convincing circumstantial evidence that the explosion at
Sago Mine on January 2, 2006 was directly related to one or both of the
lightning strikes recorded at 06:26:35 am, both of which occurred on the
opposite side of the Buckhannon River from Sago Mine.
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Notably, a 12 kvA powerline passes within about 500 feet of the +110 KA
lightning strike location (see map, attached). This line begins at the
Allegheny Power substation on French Creek and supplies the power to the
Sago preparation plant and Sago Mine.

Because of these findings, it is suggested that we begin taking a look at the
conductive and grounding systems of the 12 kvA transmission line to explore
the possibility that a power surge may have entered Sago Mine by such
means. Pipelines, phone communication lines, and other similar structures at
this location should also be examined.

Photo 1. Poplar tree very recently hit by lightning
and in close proximity to +110 kA hit recorded by
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Vaisala (StrikeNet) at LAT 38.926, LONG -80.233
at 06:26:35.680 am on January 2, 2006, Photo by
Kermit Melvin, January 6, 2006.
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2705 E MedinaRd ~ Tucson AZ 85706-7155  Telephone 520.806.7300 Fax 520.741.2848  Toll Free 800.283.4557

ATTACHMENT D

Range 95%

Sensor (km) Angle
Error
(degrees)
Spencer, WV 95 2
Charlottesville, VA 177 4
Orville, OH 250 2
Pikeville, KY 255 3
Danville,VA 272 2
New Buffalo, PA 327 3
Lenior, NC 361 4
Lexington, KY 383 2
Wallops Island, VA 428 3
Windsor (Canadian) Timing
440 Only
Egg Harbor, NJ 485 2
Sanborn, NY 488 4

Table 3: Angle Error by Sensor

2705 E MedinaRd  Tucson AZ 85706-7155  Telephone 520.806.7300 Fax 520.741.2848  Toll Free 800.283.4557
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ATTACHMENT D

Detection Efficiency Performance Analysis
Sago Mine 01/02/06

Detection efficiency and location accuracy were examined for an area centered on
38.9128 -80.2242 for January 2, 2006. Lightning events within 50 kilometers were
examined to verify network performance. The numerical results are summarized in Table
1 below. Detection Efficiency and Location Accuracy projections were examined for this
region. Median location accuracy is projected to be 0.5 kilometers, and the flash detection
efficiency is expected to be at least 90 percent. Average stroke detection efficiency
should have been at least 70 percent, with higher values for high peak current strokes.
Sensors within 500 kilometers of the point of interest were checked to ensure they were
operating normally. Reported network-relative detection efficiency values for each
sensor are provided in Table 2. Table 3 provides the 95% angle error in degrees for each
sensor that provided angle information. Based on this analysis, the network appears to
have been functioning normally.

ANSR  Avglp- Avglp+ Awvg Avg SM* Median Count Positive Neg  Small Pos
Chi* SM* count count count
8 -18.8 36.0 1.0 0.95 0.4 391 89 302 13

Table 1: QC Information
(* Note that small postive events are excluded from Chi Squared and SM statistics)

Sensor Range D.E
(km)
Spencer, WV 95 53.8
Charlottesville, VA 177 71.7
Orville, OH 250 73.1
Pikeville, KY 255 73.3
Danville, VA 272 64.5
New Buffalo, PA 327 49.1
Lenior, NC 361 46.4
Lexington, KY 383 58.4
Wallops Island, VA 428 30.7
Windsor (Canadian) 440 38.7
Egg Harbor, NJ 485 25.5
Sanborn, NY 488 321

Table 2: Detection Efficiency by Sensor
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ATTACHMENT D
Glossary of Terms

ANSR - Average Number of Sensors Reporting - this provides an estimate of
detection efficiency

Avg Ip- - Average negative peak current.
Avg Ip+ - Average positive peak current.

Avg Chi - Average Chi-squared value. Chi-squared values are calculated for each
event, and provide a measure of the level of agreement among the sensors
participating in a lightning event. The average of this parameter provides an

overall estimate of how well the network is performing. Values of less than
one (1.0) suggest that random error is less than assumed; very large values

indicate that errors are larger than expected.

Avg SM - Average Semi-major axis - This statistic provides an overall estimate of
location accuracy. However, this statistic can be significantly affected by a
few very large values. See Median SM.

Median SM - Median Semi-major axis - It is the value at which half of the semi-major
axis values are above, and half below. This statistic provides a better
estimate of location accuracy than Avg SM because it is less sensitive to a
small number of events with large values.

Small Pos Count - Number of positive events with peak current value of less than
10 kA.

95% Angle Error - 95% of “eligible” events seen by a sensor will had an angle error that

was smaller than this value. Eligibility is based on an event being part of a valid location,
with sufficient signal strength to provide a reasonable azimuth.

2705 E MedinaRd  Tucson AZ 85706-7155  Telephone 520.806.7300 Fax 520.741.2848  Toll Free 800.283.4557
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INTRODUCTION

This report describes the identified cloud-to-cloud and cloud-to-ground lightning activity
within a 10 mile by 10 mile (100 mi®) area centered on Lat 38.9401, Lon -80.2025.
Expert meteorologists at Weather Decision Technologies, Inc. (WDT) have carefully
examined the archived record of cloud-to-cloud and cloud-to-ground lightning strikes
within this area of interest for the time period 5:00 AM EST January 2, 2006 to 7:00 AM
EST January 2, 2006 to determine the closest lightning strike(s) to the location of interest.
This report describes the results of our investigation.

LIGHTNING ANALYSIS/CONCLUSION

The purpose of this investigation is to determine the closest lightning strike(s) to the
location of interest. The source of lightning data for this investigation is the United
States Precision Lightning Network (USPLN) which is maintained and operated by WDT
and TOA systems Inc. The USPLN lightning data archive consists of identified cloud-to-
cloud lightning strikes and cloud-to-ground lightning strikes since May 28, 2004, and the
location accuracy of cloud-to-ground lightning data detected by USPLN is 250 meters
(.076 miles).

An examination of the lightning strikes during the 24-hour period of interest reveals that
no cloud-to-cloud lightning strikes and two cloud-to-ground tightning strikes occurred
during the time period of interest within the 10 mile by 10 mile (100 mi®) area centered
on the location of interest (Figure 1).




Figure 1. Map centered on the location of interest. The identified cloud-to-ground lightning strikes are

depicted with red “bolts”. The light blue star depicts the location of interest. The area extent is 10 miles by
10 miles (100 mi®). (Lightning data source: USPLN)
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Appendix 1. Cloud-to-ground lightning strikes for the period of 5:00 AM EST January 2, 2006 to 7:00 AM
EST January 2, 2006 within the 10 mile view shown above. Time is in 24-hour Eastern Standard Time
(EST) format. Heading is relative to due north from the location of interest. For example, 90 degrees =
east, 180 degrees = south, 270 degrees = west, 0 degrees = north. (Lightning data source: USPLN)

Date Time Latitude | Longitude | Magnitude | Heading | Range
(mm/ddlyy) ; (hhmmss) | {Degrees) | (Degrees) {Amps) | (Degrees) | (Miles)
01/02/06 62635 38.907 -80.221 35000 203 25
01/02/06 63851 39.007 -50.288 -35800 315 6.5




ATTACHMENT F.

Single Sensor NLDN Reports Near the Time of the Sago Incident
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The Investigation
(5.5) Cause of Explosion

(5.5-3) How Lightning May Have Entered The Mine

e Electrical System — Map Showing Conductors and

Resistivity Test Locations
e Description of Pump Cable Lengths and Associations

e Description of Gas Lines and Wells
o Summary of Possible Paths

0 Map of Gas Lines and Wells
e Water Samples Old 2™ Left Section
e Map of Telephone Lines

e Geophysical Log to Core Hole SF 52-06
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State of West Virginia

Office of Miner’s Health, Safety and Training
Region One
205 Marion Square
Fairmont, WV 26554

May 25, 2006

In conjunction with the ongoing investigation of the mine disaster that occurred at the
Anker WV Mining Company, Sago Mine on January 02, 2006 this is a report of the
findings of the examinations conducted of a pump cable located in the old 2 Left area of

the Sago mine.

John Collins, District Inspector, conducted the examinations of the cable on Monday
February 13, 2006 and Thursday May 25, 2006. Other examinations of the cable,
including the removal of the cable coupler, removal of the ends at each cable break and
the removal of the inline starting box for testing purposes have also been conducted by
MSHA and/or the WV OMHST.

Due to the amount of water being made in the face area of the old 2™ Left section this
cable was used to power an electrical de-watering pump located near the stopped working
face of the #6 entry. Mining advancement had been stopped on the old 2™ Left section
and retreat mining operations consisting of mining the lower coal seam was being
conducted. As the section was moved back additional cable would be added to allow use

of the pump.

The cable is a Tiger Brand, 6/3 cable, Lead Cured, 600-2000 volt, 3-C 6 AGW, Type G-
GC, P-7K-184035-MSHA*CPE, FT1, FT5-50C. This information was taken from the
pieces of cable and the information is embedded in a repeated pattern manner on the

cable.

Upon inspection of the cable it was found to be separated into four (4) pieces. Location
and condition as described.

The #1 piece of cable which is the out-by piece with the cable coupler attached measured
approximately 199 feet 6 inches in length. The coupler had an identification tag attached
identifying the coupler as pump #13. It was discovered that this coupler had previously
been used to power a pump #13 located near the old 2™ Left belt conveyor drive. This
pump had been taken out of service and the coupler and some of the pump cable was
added to the pump cable of the pump which is located in the face area of old 2™ Left. The
coupler was located on the mine floor in the (old track) #5 entry near the out-by right side
corner of the crosscut located near spad 4028.




During retreat mining the section power center had been located just out-by spad 4028
and the pump cable coupler had been connected. Pieces of wire and one (1) cable hanger
are Jocated attached to the roof screen near the coupler location which could have been
used to hang the coupler. The mine floor is dry in this area at this time but was wet

during the time of mining.

Approximately (65) feet of slack cable was located looped back into the crosscut right at
this location. The cable then extended in-by located on the mine floor for one crosscut
with approximately (41) feet of slack cable located in the crosscut left at spad 4041. This
slack cable was located along the out-by rib of the left crosscut between the #4 and #5
entries. The slack cable was twisted and sort of entangled with a piece of old power
cable located in this crosscut. The pump cable appeared not to have been placed at this
location in any type of organized manner. This piece of cable has three (3) permanent
splices, and one (1) repaired place. No cable hangers or wire was found attached to the
cable and no other damage was observed. It appears that the #1 piece of cable had been
torn apart creating cable piece #2. The ends of cable #1 and #2 matched as if at one time
being connected using the embedded cable information (MSHA/CPE) as a pattern match
and evidence of the two (2) damaged ends matching. Evidence shows that the cable was
pulled into at this location. The out-by end of the break is broken in a female manner and
the in-by end of the break is broken in a male manner. When the slack cable of cable
piece #1 was pulled out of the left crosscut and extended in-by in the #5 entry and the
out-by end of cable piece #2 that was looped in-by back over itself was pulled out-by in
the #5 entry the two (2) cables connection matched.

The #2 piece of cable which would be the second piece in-by the coupler, measured
approximately 188 feet in length. The cable was located on the mine floor with the out-
by end looped back in-by and against a wall where bottom mining had been stopped. The
in-by area of the cable located near spad 4089 has crib blocks entangled in with the cable.
The crib blocks are located both on top of and under the cable. The cable begins near
spad 4041 and extends in-by in the #5 entry for a distance of 2 and % crosscuts. The in-
by end of the #2 cable has evidence that the cable was pulled apart where as the
conductor ends are broken at uneven lengths. Also, two (2) large damaged areas located
near the in-by end show pull inthat the conductors are protruding out the side of the
cables outer insulation. Two (2) small damaged areas with exposed insulated conductors
also exist near this location. The #2 piece of cable has four (4) pieces of tie wire and
- metal spads still attached which would have been used to hang the cable. The in-by end
of cable #2 matches the out-by end of cable #3 inthat the embedded pattern matches.
(Out-by 184035 and in-by P-7k) and when pulled together in the #5 entry the cables

connection matched,

The #3 piece of cable begins near spad 4089 and extends in-by in the #5 entry to just in-
by spad 4105 a distance of approximately 1 and Y crosscuts or approximately 100 feet.
The in-by end of the #3 cable looped back in-by for a distance of twenty-seven (27) feet.
The #3 cable is located on the mine floor entangled with crib blocks both on top and
under the cable. A large piece of white ventilation curtain which has evidence of being
exposed to heat is entangled in the cable. There are two (2) nylon type hangers still




attached to the #3 cable near the in-by end which are burnt and very brittle. The in-by end
of the #3 cable shows it was pulled apart at a permanent splice. No other splices were
found.

Two (2) damaged areas exist in the #3 cable near the out-by end. One (1) area is small
and has exposed insulated conductors. The other damaged area is 3 and Y inches long
with exposed conductors that have the outer insulation burnt away. The insulation is
burnf away on one phase conductor wire which is contacting the ground monitor wire
which has the insulation burnt away at the same location and is contacting another phase
conductor wire which also has the insulation burnt away. This condition would create a
phase-to-phase condition if the cable were energized. The in-by end of cable #3 matches
the out-by end of cable #4 and when pulled together in the #5 entry the cables connection

match.

The #4 piece of cable begins just in-by spad 4105 and extends in-by in the #5 entry for a
distance of four {(4) crosscuts to spad 3698. The cable then extends through the crosscut
right into the #6 entry and in-by for one (1) crosscut to spad 3713 where the cable passes
through the crosscut right into the #7 entry at spad 3710. The cable is now installed in
the #7 entry and extends in-by for two (2) crosscuts to the next to last open crosscut
where it turns left and passes through into the #6 entry and connects to the starting box.
It is believed that the cable then extends from the starting box in-by to the pumps located
near the face in the last open crosscut of the #6 entry.

Due to the water being roofed from the starting box in-by, the exact location of the cable
and pump is not known. The total length of the #4 cable would be approximately eleven
(11) breaks or approximately 850 feet. Several repair places and splices exist in the #4
cable but all are in good repair and do not appear to have been damaged by the explosion.
Most of the cable is still hung in-by elevation 1375 which is the approximate water
roofed elevation at the time of the explosion. Part of the cable is still submerged in the #5
entry from spad 4125 in-by for a distance of two (2) crosscuts where the bottom mined

area still holds water.

The total length of the pump cable is approximately 1,337 feet covering an approximate
distance in the mine of 1, 250 feet.

On February 13, 2006 a written request was submitted to Anker WV Mining Company
for information concerning this cable and pump. A copy of the request and response is
attached.

Based upon evidence found during the examinations of the cable in question it was not
found that the cable had been cut with an axe or that several breaks of cable had been
dragged back and placed at a location during the time the cable was being used to provide
power to the pump in the face of the #6 entry of old 2™ Left.

It is further believed that said cable was one continuous cable extending from the cable
coupler near spad 4028 in-by to the pump located in the face of #6 entry of old 2™ Left at




the time of the explosion on January 2, 2006. I found no evidence that the power cable
was or could have been energized at that time.

A request has been submitted for Anker WV Mining Company to recover the de-watering
pump located in the face of #6 entry of the old 2™ Left working section.

The investigation as of this date is still ongoing and any information or findings are of a
preliminary nature at this time.

John Collins, District Inspector
JAC/je

Copy: file




Possible Method That Gas Lines Can Act As A Conductor
To Origin Of Explosion

This method considers that lightning utilizes the gas lines and wells as a conductor path
and possible coupling with Sago Mine. Further testing is required to measure the
continuity of these possible paths.

Path One: (Depicted in dark blue on the attached map.)
Lightning Would Need To:

e Travel from the lighining location 1,500 ft over or through the ground to the Trubie
Run gas line.

e Travel along Trubie Run gas line for 1.37 miles. This line is primarily steel, but has
several breaks that are repaired by splicing plastic line at the breaks. The longest
break observed to date is 25 feet. In these locations the electricity would have to
travel over or through the ground and then re-connect to the steel line.

e Afier traveling 1.65 miles (summation of the above), lightning would need to then
travel north for 1.24 miles to the ECA Meter to CNR Line.

e  The lightning would need to travel west for 1,100 feet to the Roessing No.3 Well.

e  From there the lightning would need to travel down the Roessing Well casing and
through the strata approximately 125 feet to the sealed mine workings.

e The total distance of travel is 3.58 miles.




Photo 1:
Location Where Trubie Run Gas Line
Crosses Another Company’s Gas Line

A Twenty Five Foot Break In Trubie Run Steel Gas Line
And Spliced Together With Plastic Gas Line



AN e

hoto 3:

A Two Foot Break In Trubie Run Gas Line
And Spliced With Plastic Gas Line

Break In Trubie Run Gas Line
And Spliced With Plastic Gas Line



Path Two: (Depicied in dashed dark blue on the attached map.)
Lightning Would Need To:

e Travel from the lighining location 1,500 ft over or through the ground to the Trubie
Run gas line.

e Then travel along Trubie Run gas line for 2,356 feet and go to ground, crossing the
Buckhannon River.

» The lightning would then contact Well No. 1374 and travel east along the associated
gas line for 1.73 miles to and down the Roessing No.3.

¢ From there the lightning would need to travel through the strata approximately 125
feet to the sealed mine workings.

e The total distance of travel is 2.60 miles.
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CENTRAL TESTING, INC.
£.0. Box 481
Summersville, WV 26651
304-872-6574

Analysis for .. WV OFFICECF MH.S &T.
142 INDUSTRIAL DRIVE
OAK HILL, WV 25901

1.D. Number ... 516352
Sample Date ...  3/2/2008
Site I.D. ... SAMPLE #1

END OF OLD 2ND LEFT
Permit Number. SAGO Outlet Number... SAMPLE#1

MINE
Sample Type... GRAB
Sampls by ... MONTE HIEB _ '
Date Received.  3/4/2006 Analyzed/By... 3/7/2006-SD KH.CS
LABORATORY ANALYSIS PERFORMED " ANALYSIS RESULTS METHOD ’ MDL
Specific Conductance 476.0 UMHO/CM  2510B 1.60
pH (Laboratory Analysis) 8.02 Std. Unit
Total Alkalinity - 161.0 mg/ 2320 1.0
Total Hot Acidity < 1.0 mg/l 2310B 1.0
Total Suspended Solids <1.5mg/l 2640D 1.5
Hardness (Calculated) 54.0 mg/l 2340C
Total Calcium 8.217 myg/l 3111 B 0.02
Total Magnesium 8.140 mg/l 31118 0.02
Suifates 18.0 mg/l ar5.4 1.0
Total fron 0.20 mgfl 3B 0.01
Total Manganese 0.04 mg/l 3111 B 0.01
Total Aluminum < (0.03 mgh 3111 D 0.03
Total Dissolved Solids 274.0 mg/l 2540C 5.0

Respectfully

— W 5/ , /R@?ﬂu

@ENTRAL TESTING, INC.




o6 11:38  CTI 3848726974 : . PRGE3

CENTRAL TESTING, INC.
P.0O. Box 481
Summersville, WV 26651
304-B72-6874

Analysis for ... WV OFFICE CF MHS. & T,
i 142 INDUSTRIAL DRIVE
OAK HILL, WV 25501

1.D. Number ... 518353

Sample Date ...  3/2/2008

Site I.D. ... SAMPLE #2

Permit Number . SAGO Outlet Number ... SAMPLE#2

Sample Type ... ggvAEB

Sample by ... MONTE HIEB

Date Received. 3/4/2008 Analyzed/By... 3/7/2006-SD.KH.CS

LABORATORY ANALYSIS PERFORMED ANALYSIS RESULTS ME'i‘HOD MDL

Specific Conductance 418.0 UMHO/CM 2810 B 1.50

pH (Laboratory Analysis) 8.23 Std. Unit

Totat Atkalinity 231.0 mg!l. 2320 1.0

Total Hot Acidity <10mgi = 23108 1.0

Total Suspended Solidsa < 1.5 mgll 2540D 1.5

Hardness (Calculated) 43.7 mgl 2340C

Total Caicium - 7.821 mgfl i1 B 0.02

Total Magnesium 5.863 mght 3111 B 0.02

Sulfates 4.0 mg/l 375.4 1.0

Total Iron 0.06 mg/l 3111 B 0.01

Total Manganese 0.03 mg/l 3111B 0.01

Total Aluminum 0.04 my/l MiD 0.03

Total Dissolved Solids 256.0 mgA 2540C 50
Respectfully

Cpnco X Fogon,

(LENTRAL TESTING, INC
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