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OVERVIEW

Travis A. Barnes, Railcar Washer, age 25, was fatally injured on July 15, 2015
after entering a railroad tank car to wash out the residual material left inside.
Barnes was found inside the railcar by a co-worker, unresponsive.

The accident occurred due to management's failure to properly train railcar
washers in the health and safety aspects of their job. Management failed to
prevent a railcar washer from being exposed to an atmosphere that was below
the minimal oxygen content of 18%. Management failed to conduct exposure
monitoring to determine the adequacy of control measures. Management failed
to have a second miner available with backup equipment and rescue capability
in the event of failure of the respiratory equipment. Finally, management failed
to have a second person tend a lifeline when a miner was entering a tank.
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GENERAL INFORMATION

Thiele Kaolin Company is a kaolin processing facility located in Sandersville,
Washington County, Georgia. Eric Tillirson is President and Greg Frazier is
Manager of Safety. The plant operates four ttivelve hour shifts, seven days a
week. There are a total of 314 employees at this facility.

Kaolin is initially processed at the mine facilities and then pumped into the plant
thru pipelines for further processing. The kaolin material is classified according
to particle size and brightness enhanced through chemical and mechanical
means and then filtered using rotary vacuum filters to produce the final product.
The finished product is then spray dried, made into slurry, or calcined. The
finished product is shipped by railroad tank cars, tank trucks, hopper cars, or
Uags. Thiele contracts CVB Industrial Contracting, Inc. (CVB) to conduct various
tasks at the plant, including bagging kaolin and washing railcars.

The Mine Safety and Health Administration (MSHA) completed the last regular
inspection at this operation on June 25, 2015.

DESCRIPTION OF THE ACCIDENT

On the day of the accident, July 15, 2015, Travis Barnes (victim), contract
employee with CVB, reported to work at approximately 6 a.m. his normal
starting time. Barnes first reported to the track shed. At 6:05 a.m., Barnes and
Tony Butts, both car washers for CVB, left the track shed to start sealing loaded
railcars to prepare for shipment. At approximately 6:40 a.m., Barnes went back

to the track shed to complete paperwork, wait for the train to pull out the loaded
railcars and spot the empty railcars in the wash area of the plant. At 7:30 a.m.,
the train arrived to pull out the loaded cars but did not have any empty cars to

leave. The train did not return with the empty cars unti110 a.m. At that time,

the car washers left the track shed to go and wash the empty cars. Jim Dunn,

Thiele Track Supervisor, saw Barnes at approximately 11:00 a.m., preparing to
move five cars down the track to the washing area. Barnes was seen again on top
of the accident car on track #2 by Antonio Watts, Thiele car washer, who had
been on the adjacent track #3 washing cars. Watts went to track #6 to talk to
Terry Gilmore, Track Leadman with Thiele. When Watts returned to the wash

area, he noticed that Barnes had not started to wash the railcar. Watts was

concerned that Barnes was inside the railcar longer than usual. Watts then

climbed the railcar access ladder to check on Barnes. Watts saw Barnes was
inside the railcar unresponsive. Barnes was not equipped with a lifeline and

there was not a second person present. Watts called Dunn, who was off site at
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lunch. Dunn called Ronnie Adams, Production Foreman, and told him to call
911. Emergency services were called at 12:06 p.m. Willie Durden, Thiele

employee and volunteer fireman, was working at the plant and received the call
on his fire pager at 12:08 p.m. Durden was the first on the scene and
immediately entered the railcar. Police and EMS arrived right after burden. A
rope was dropped into the railcar and burden hooked it to Barnes' fall protection

harness. Barnes was lifted out of the railcar and CPR was immediately started.
Barnes was transported by ambulance to Washington County Regional Medical
Center where he was pronounced dead by E. K. May, Washington County
Coroner. The cause of death was attributed to environmental suffocation.

INVESTIGATION OF THE ACCIDENT

Trey Turner, CVB Industrial Contracting EHS Manager, notified MSHA of the
accident at 12:23 p.m. July 15, 2015, by calling the Department of Labor's
National Contact Center (DOLNCC). The DOLNCC notified Judith Etterer, Staff

Assistant, and an investigation was started the same day. In order to ensure the

safety of all persons, MSHA issued a 103(j) order and later modified to section

103(k) of the Mine Act when the first Authorized Representative arrived at the

mine. MSHA's accident investigation team traveled to the mine and conducted a

physical inspection of the accident scene, interviewed employees, conducted air

sampling and reviewed training and work procedures relevant to the accident.

MSHA conducted the investigation with the assistance of mine and contract
management and employees.

PHYSICAL FACTORS

ACCIDENT DESCRIPTION:
On July 15, 2015, a fatality occurred at Theile Kaolin Company's (Thiele) Main

Processing Plant in Sandersville, Georgia. The victim, a 25 year-old male, was

found unresponsive inside of an empty rail tank car (GATX 22394) that

transported a kaolin slurry product to a Chempak Transload Facility (Chempak)

in Pennsylvania. The railcar initially shipped from Thiele on June 1, 2015, was

off-loaded at Chempak on July 6, 2015, and arrived back at Thiele on the

morning of the accident.

The victim was preparing to wash residual slurry product out of Railcar GATX

22394, his first railcar of the day. The victim entered the railcar through the

manway and climbed approximately 10 feet down an access ladder. The victim
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was later found unresponsive at the bottom of the car (Appendix A, Figures A1-
A4). As shown in Figures A3 and A4, the victim's railcar did not contain much
residual product upon its return to Thiele.

The victim was found wearing afull-face chemical cartridge respirator with
organic vapor/ acid gas cartridges. A Thiele RKI GX-2009 Portable Gas Monitor
and Vertex Standard radio were also found on the victim. A fall protection
harness was worn by the victim without a lanyard. Based on interviews, it is
believed that the victim was alone in the railcar for at least 45-60 minutes before
he was discovered. There was no evidence that the victim started washing the
railcar, indicating that he may have been quickly incapacitated following entry.
Data files obtained from the victim's monitor revealed that the monitor was
never turned on the day of the accident.

A Thiele employee entered the victim's railcar for approximately 20 minutes to
assist in the extrication of the victim via a lifeline. Upon removing the victim
from the railcar, a Thiele RKI GX-2009 monitor was placed at the top of the
manway. The oxygen concentration at the opening was reported to be
approximately 16.7%. During interviews, it was determined that the Thiele
employee who assisted with the rescue did not test the air quality inside of the
railcar prior to entry.

GX-2009 DATA ANALYSIS:
Troy Hart, Industrial Hygienist, Physical and Toxic Agents Division, PS&HTC,
Denver, CO conducted an analysis of data recovered from five Thiele RKI GX-
2009 monitors. Data from the five instruments, along with additional details
from the investigators, is provided in Appendix C.

PRODUCT DESCRIPTION AND LOADING/UNLOADING PROCESS
Thiele manufactures various kaolin slurry mixtures that are shipped via railcar to
customers. The product transported in the victim's railcar was Kaogloss Plus, a
kaolin slurry product manufactured for the PaperWorks paper mill in
Philadelphia, Pennsylvania. Bulk samples of the slurry transported in the
victim's railcar were obtained from Thiele's on-site production laboratory. The
product did not have a noticeable odor.

A list of constituents for the kaolin slurry product transported in the victim's
railcar is provided in Table 1.

Table 1. Kao loss Plus Constituents
Chemical CAS Amount %)
Kaolin 1332-58-7 65-95

Kaolin-Anh drous 92704-41-1 5-35



Sodium Carbonate 497-19-8 0.30
Sodium Pol acr late BCS 4010 9003-04-7 0.15
Sodium Carboxymethylcellulose

A ualon CMC
9004-32-4 0.15

Dazomet/ Thione BCS 3243 533-74-4 0.007
Xanthan Gum Kelzan 11138-66-2 0.003

Kaolin slurry products may be held in railcars up to 30 days prior to being off-
loaded; therefore, a low dose biocide (i.e., Thione) is routinely added to prevent
bacteria growth. The active dose of Thione in Kaogloss Plus is approximately 70
parts per million. Methyl isothiocyanate (MITC), methylamine, and carbon
disulfide are potential decomposition products of Thione. Approximately 7
pounds of xanthan gum is added to each Kaogloss Plus railcar to prevent the
kaolin from settling. All slurry additives are well below the Safety Data Sheet
(SDS) reporting threshold of 1 %. Chemical concentrations above 1 %are required
to be reported on the SDS.

In January 2015, PaperWorks began using Chempak to off-load the kaolin slurry
from railcars into tank trucks for delivery to the paper mill in Essington,
Pennsylvania. This was due to a weight limit on a railway bridge, which
prevented Thiele railcars from shipping at full capacity to the PaperWorks paper
mill. During the off-loading process, railcars are pressurized to convey the slurry
into tank trucks via transfer lines. According to a Thiele representative, plant air
and nitrogen are used at the Chempak facility; however, only compressor-
supplied plant air is used during the off-loading of kaolin slurry.

Thiele's railcar wash crew employees are responsible for cleaning empty railcars
that have been returned to the facility. The wash crew consists of three CVB
contract employees and two Thiele employees. From the statements provided by
the wash crew the following work practice was in place: Prior to cleaning a
railcar, a relief valve is opened to relieve pressure from the car. A bottom drain
plug is opened to drain residual product from the car. A 20 inch diameter railcar
manway cover is opened using a wrench. Upon opening the manway, an RKI
GX-2009 Portable Gas Monitor is used to check the railcar's atmosphere. The
monitor is equipped with sensors for oxygen (Oz), carbon monoxide (CO),
hydrogen sulfide (H2S) and combustible gas (LEL). A rubber band is attached to
the monitor clip and the monitor is lowered into the car at arm's length.
Following the air quality check, the manway seal and hole are hosed off. The
Uottom of the car is also hosed to clear a spot for the wash crew employee to
stand. An access ladder is placed on the manway hole and the employee climbs
into the railcar. Mechanical ventilation is not used during the cleaning process.
According to CVB management, washing facilitates the movement of
atmospheric air into the railcar.
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SAMPLING PROCEDURES AND METHODS
During the investigation, MSHA conducted air monitoring inside of the victim's

railcar and in seven empty and pressurized kaolin slurry railcars that were

returned to Thiele. Four of the seven railcars had been off-loaded at Chempak,

while the other three railcars were unloaded at customer locations. A summary

of monitoring conducted in each railcar is provided at the end of this section in

Table 2.

Industrial Scientific iBRIDTM multi-gas monitors with integral sampling pumps

were used to sample the atmosphere inside of each railcar. The iBRIDs were

fully calibrated prior to use and were configured to monitor Oz, CO, carbon

dioxide (CO2), HzS, nitrogen dioxide (NO2), and sulfur dioxide (S02). Prior to

opening the railcar manway cover, the detectors were placed at the top relief

valve to monitor the air relieved from the car. Immediately after the manway

was opened, the detectors were placed at arm's length in the manway opening.

Remote monitoring was conducted inside of each railcar via a Tygon sampling

line connected to the pump inlet of each iBRID. Monitoring was conducted near

the bottom of each railcar and at breathing zone height (BZH) for at least 60

minutes. The average concentration of each gas over a ten second period was

recorded on each monitor.

If an oxygen deficient atmosphere was detected inside of a railcar, air from the

railcar was collected into SKC F1exFoil011iter bags using an SKC sampling

pump and TygonO sample line. Prior to sample collection, the sampling line was

purged with air from the railcar for approximately 10 minutes. Additionally,

each sample bag was filled and purged three times. Some air samples were also

collected into 50 mL glass sample bottles. Gas chromatography analysis of the

sample bags and bottles was conducted by the Pittsburgh Safety and Heath

Technology Center's (PS&HTC) Physical and Toxic Agents Division.

Sorbent tube sampling was conducted by MSHA for organic vapors, MITC,

methylamine, and carbon disulfide in the victim's railcar (GATX 22394) and

inside of railcar GATX 29235. Air samples were collected onto sorbent tubes

attached to calibrated SKC low flow sampling pumps. MITC samples were

collected at a flow rate of 100 cubic centimeters per minute (cc/min) onto

charcoal tubes and analyzed in accordance wit11 OSHA Method ID 7.

Methylamine samples were collected at a flow rate of 200cc/min onto XAD-7

tubes and analyzed in accordance with a modified OSHA Method ID 40. Carbon

disulfide samples were collected at a flow rate of 200cc/min onto charcoal tubes

and analyzed in accordance with NIOSH Sampling and Analytical Method 1622
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Draft. Organic vapor samples were collected at flow rate of 100cc/min onto

charcoal tubes and analyzed in accordance with MSHA Method P-30.

Each sampling train was pre-calibrated with a Bios Defender0 primary calibrator

using representative sample media in-line. The ends of the sorbent tubes were

opened and attached to each sampling train at the beginning of the sampling

period and immediately capped at the completion of sampling. A post flow-rate

check was conducted at sampling completion. Samples were refrigerated and

shipped overnight to the laboratory. MITC, methylamine, and carbon disulfide

samples were submitted for analysis to TestAmerica, an American Industrial

Hygiene Association (AIHA) accredited laboratory. Organic vapor samples were

submitted for analysis to the PS&HTC's AIHA-accredited Organics Laboratory

in the Physical and Toxic Agents Division.

To determine if heat was a potential contributing factor to the fatality, a

QuestTempTM 34 wet bulb globe temperature (WBGT) monitoring device was

lowered into railcar GATX 29235 to monitor temperature and humidity inside of

the car. The instrument remained inside of the railcar for approximately one

hour.

Table 2. Railcar Sample Overview

Railca Unload Sample

r Date Descri tion Date Sam le Descri tion
iBRID: 02, CO, CO2, H2S, NO2,

Victim's railcar.
GATX

~~ 6/ 15 Transported kaolin 7/ 21 / 15
MITC

22394
slurry to Chempak

Methylamine
Carbon Disulfide
Or anic Com ounds
iBRID: 02, CO, CO2, H2S, NO2,

Identical to victim's S02

GATX
~~ g~ 15

railcar. Transported
~/ 21 / 15

MITC
Methylamine

29235 kaolin slurry to
Carbon Disulfide

Chempak
Organic Compounds
WBGT

UTLX
Transported kaolin

iBRID: 02, CO, CO2, H2S, NOz,

30046
slurry to PaperWorks

~~22~15 SOz

5
NotGATX Transported kaolin

~~ 22~ 15
iBRID: Oz, CO, COz, H2S, NO2,

64799 provided slurr to customer S02

ACFX Trans orted kaolin 7/22/15 iBRID: 02, CO, COz, H2S, NO2,

~3



72913 slurr to customer S02
ACFX ~ 14 15

~ ~
Transported kaolin ~ 24 15

~ ~
iBRID: 02, CO, CO2, H2S, NO2,

79198 slurr to Chem ak S02
UTLX
30046 7/ 18/ 15

Transported kaolin
~~ 29/ 15

iBRID: 02, CO, COz, H2S, NOz,

6
slurry to Chempak

SOz

UTLX
30046 7/ 21 / 15

Transported kaolin
~/ 30/ 15

iBRID: 02, CO, CO2, H2S, NO2,

7
slurry to Chempak S02

SAMPLING RESULTS
Sampling results are discussed in this section and presented in Tables 3 and 4
below. Additionally, iBRID monitoring graphs are provided in Appendix B for
the oxygen-deficient railcars.

On July 21, the oxygen concentration inside of the victim's railcar (GATX 22394)
was 20.9%. No hazardous gases or other contaminants were detected inside of
the car. A hazardous atmosphere was not anticipated inside of the victim's
railcar since the manway had remained opened following the incident on July 15.

On July 21, MSHA detected an oxygen-deficient environment inside of railcar
GATX 29235 immediately upon opening the manway using an iBRID and a
Thiele RKI GX-2009 monitor. The oxygen concentration ranged from 4-5% after
the sampling line was dropped into the bottom of the car around 12:03 p.m. The
sample line remained inside of the railcar until approximately 13:15 p.m., at
which time the oxygen concentration was approximately 15% (Appendix B,
Figure B1). Gas chromatography analysis of two air samples collected from the
railcar confirmed a low oxygen and high nitrogen atmosphere inside the railcar.
The first bag sample was collected at 12:35 p.m. and had an oxygen concentration
of 14.8% and a nitrogen concentration of 84.2% (Table 4). The average WBGT
was 92.3°F inside of railcar GATX 29235. Note: The average temperature on July
21, 2015, was 87°F. The average temperature on July 15, 2015, was 83.1°F.

On July 22, monitoring was conducted in three railcars that were unloaded at
customer locations (UTLX 300465, GATX 64799, and ACFX 72913). Oxygen was
within normal range and no hazardous gases or compounds were detected
inside of these railcars.

On July 24, monitoring was conducted inside railcar ACFX 79198. Immediately
upon opening the manway, an oxygen-deficient environment was detected on
two different iBRIDs and a Thiele RKI GX-2009 monitor. The oxygen
concentration in the car ranged from 6-7% at 11:14 a.m. to 15% at 12:32 p.m.
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(Appendix B, Figures B2 and B3). Gas chromatography analysis of four air
samples collected from the railcar confirmed a low oxygen, high nitrogen
atmosphere inside of the railcar. The first bag sample was collected at 11:22 a.m.
and had an oxygen concentration of 7.8% and a nitrogen concentration of 91.2%
(Table 4).

On July 29, atmospheric monitoring was conducted inside railcar UTLX 300466.
Immediately upon opening the manway, an oxygen-deficient environment was
detected on two iBRID monitors and on a Thiele MSA Altair multi-gas monitor.
The oxygen concentration in the car ranged from 7-8% at 15:24 to 16-17% at 16:36
on two different iBRID monitors (Appendix B, Figures B4 and B5). Gas
chromatography analysis of six air samples collected from the railcar confirmed a
low oxygen, high nitrogen atmosphere inside of the railcar. An air sample was
collected in a bottle at the manway when it was opened at 15:22. The sample had
an oxygen concentration of 10.9% and a nitrogen concentration of 88.0%. The
first bag sample was collected inside of the car at 15:42 and had an oxygen
concentration of 9.8% and a nitrogen concentration of 89.1% (Table 4).

On July 30, atmospheric monitoring was conducted inside railcar UTLX 300467.
Immediately upon opening the manway cover, an oxygen-deficient environment
was detected on an iBRID monitor and a Thiele MSA Altair monitor. The oxygen
concentration ranged from 3% at 10:11 a.m. to 20% at 16:28 (Appendix B, Figures
B6 and B7). Gas chromatography analysis of nine air samples collected from the
railcar .confirmed a low oxygen, high nitrogen atmosphere inside the railcar. An
air sample was collected in a bottle at the manway when it was opened at 10:10
a.m. The sample had an oxygen concentration of 3.3% and a nitrogen
concentration of 95.6%. The first bag sample was collected inside of the car at
10:25 a.m. and had an oxygen concentration of 4.6% and a nitrogen concentration
of 94.5%.

Table 3. Railcar Sampling Data Summary

Com ound
GATX
22394

GATX
29235

UTLX
300465

GATX
64799

ACFX
72913

ACFX
79198

UTLX
300466

UTLX
300467

Oz initial % 20.9 4.5 20.9 20.9 20.9 5.4 7.8 3.4
Oz final % 20.9 15.1 20.9 20.9 20.9 15.7 16.4 20.9
CO ran e m) 0-4 14-29 0-7 3-17 3-5 0-11 5-6 2-18
COz range (%) 0-0.08 0.03-

0.11
0.03-0.09 0.03-0.6 0.03 0.06-0.11 0.02 0.02-0.11

HzS ran e m 0-0.7 0.1.1 0-1 0-0.5 0-0.6 0-1.2 0-0.9 0-1.5
NO2 ran e m 0 ND ND ND ND ND ND 0-1
S02 ran e m 0-0.2 1.9-3.5 0-2 0.3-1.7 0.5-1.4 0.6-2.5 0.3-0.4 0-1
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MITC m ND 2-2.4 ND

Not Sampled
Methylamine
m

ND ND ND

Carbon Disulfide
gym)

ND 7.4-7.8 0.7

Or anic Com ounds( rn
Hexane ND ND ND

Not Sampled

Octane ND ND ND

Acetone ND ND Trace
Methyl
Chloroform

ND ND ND

Nonane ND ND ND

Methyl Ethyl
Ketone

ND ND Trace

Benzene Trace Trace Trace

Pro 1 Acetate ND ND ND

Trichloroeth lene ND ND ND

Hexone ND ND ND

Perchloroeth lene ND ND ND

Chloroform ND ND ND

Toluene ND Trace 0.03-0.7

Ethylene
Dichloride

ND ND ND

Eth 1 Benzene ND Trace ND

-X lene ND Trace ND

m-X lene ND 0.5 ND

Dibromomethane ND Trace Trace

o-X lene ND 1.4-1.5 ND

Mesi lene ND Trace ND

C clohexanone ND ND ND

He tape ND ND ND

Trimethylbenzenes
2 isomers

ND Trace ND

Bromoform ND ND ND

X lene ND 1.9-2.0 ND

ND -Compound not detected above the analytical limit of detection (LOD)

Trace -Above LOD, below anal tical limit of uantification LOQ

Table 4. Gas Chromatography Results

Railcar Sample Time Location 02 (%) N2 (%) CO CO2
/Date ID ( m
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GATX TS00703 12:35 Bottom 14.8 84.2 2 0.10
29235

7/ 21 / 1
5

TS00704 12:40 Breathing
.Zone
Height
SZH

16.8 82.2 1 0.08

ACFX TS00732 11:22 Bottom 7.8 91.2 1 0.10
79198 TS00733 11:27 BZH 9.8 89.2 1 0.10

TS00734 11:30 BZH 12.6 86.4 1 0.09
7/24/1
5

TS00735 11:39 Bottom 11.7 87.3 1 0.09

TS00736
Bottle

15:22 Manway 10.9 88.0 1 0.12

UTLX TS00737 15:42 BZH 9.8 89.1 2 0.13
300466 TS00738 15:45 BZH 10.0 89.0 2 0.14

TS00739 16:25 BZH 15.6 83.4 1 0.09
7/29/1 TS00740 16:31 BZH 16.0 83.0 1 0.08
5 TS00741

Bottle
16:33 Manway 17.1 81.9 1 0.07

TS00742
Bottle 10:10

Manway 3.3 95.6 2 0.13

TS00744 10:25 BZH 4.6 94.5 2 0.13
TS00745 10:30 BZH 5.3 93.7 2 0.12

UTLX TS00746 11:12 BZH 11.2 87.8 1 0.09
300467 TS00747 11:16 BZH 11.7 87.3 1 0.09

7/30/1
TS00743
Bottle

11:18 Manway 14.9 84.1 1 0.08

5 TS00748 12:45 BZH 16.3 82.7 1 0.07
TS00749 12:49 BZH 16.5 82.5 1 0.07
TS00750 16:21 BZH Sam le voided - ba dama ed
TS00751 16:25 BZH 20.1 79.0 0 0.05

DISCUSSION
American National Standards Institute (ANSI) 288.2-2015, Practices for
Respiratory Protection, defines an Oxygen-Deficiency (Immediately Dangerous
to Life and Health) as less than 16% oxygen at sea levels.

Atmospheric air contains approximately 78.0% nitrogen and 20.9% oxygen. If
the nitrogen concentration is too high, it displaces the oxygen and asphyxiation
can occur. Nitrogen is safe to breathe only when it is mixed with the appropriate

1 American National Standards Institute (ANSI)/American Society of Safety Engineers (ASSE), 2015.
Practices for Respiratory Protection, 288.2-2015
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amount of oxygen. The Occupational Safety and Health Administration (OSHA)
requires employers to maintain workplace oxygen levels between 19.5 and
23.5%. As shown in Table 5, the human body is adversely affected by low
concentrations of oxygen. An atmosphere of only 4-6% oxygen causes a victim to
fall into a coma in less than 40 seconds. Oxygen must be administered within
minutes to offer a chance of survival.

Table 5. Effects of Ox en Deficienc on the Human Bod
Atmospheric Oxygen Possible Results
Concentration

20.9 Normal
19.0 Some unnoticeable adverse h siolo 'cal effects
16.0 Increased pulse and breathing rate, impaired

thinkin and attention, reduced coordination
14.0 Abnormal fatigue upon exertion, emotional upset,

faul coordination, oor 'ud ement
12.5 Very poor judgement and coordination, impaired

respiration that may cause permanent heart
dama e, nausea, and vomitin

<10 Inability to move, loss of consciousness,
convulsions, death

Source: Com ressed Gas Association, 20012.

The testing of an atmosphere is a key element in any confined space entry.
Adequate monitoring primarily involves the following: properly calibrated
instruments, employee task training, representative monitoring, and proper
interpretation of the results. The number of sensor and battery failures,
infrequent calibrations, and general calibration problems indicate that Thiele's
GX-2009 instrument calibration and maintenance program was inadequate.
Thiele had only one instrumentician responsible for the calibration and
maintenance of the facility's monitors, Rogers Anderson, Corporate Maintenance
Manager. No other Thiele or CVB employees were trained on maintenance or
calibration of the monitors. Anderson indicated during interviews with MSHA,
that the GX-2009 monitors were being phased out due to numerous problems
with oxygen sensor failures.

A significant number of alarms and warnings were recorded by the GX-2009
monitors. There is a potential for employees to disregard alarms and warnings
that frequently occur. MSHA's technical support staff analyzed the data that was
recorded and stored in the internal memory of the victim's monitor. The victim's

z Compressed Gas Association, Inc., 2001. Safety Bulletin, Oxygen-Deficient Atmospheres, SB-2,

4~ edition.
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monitor had the highest number of alarms and warnings. Oxygen warnings

(<19.5%) were the most prevalent. A significant number of oxygen alarms

(>23.5%) were also observed which indicates that the monitor was improperly

zeroed in contaminated air that contained less than 20.9% oxygen.

During the investigation, numerous respiratory protection deficiencies were

observed. Thiele and CVB wash crew employees were provided full-face

chemical cartridge respirators. Thiele and CVB did not have respiratory

protection procedures in place to address employee medical clearance, fit testing,

respirator maintenance, and cartridge replacement. Several dirty respirators

were observed lying around and hanging inside of the track shed lockers. The

respirators and organic vapor/acid gas cartridges were observed with kaolin

slurry splatter. Thiele and CVB employees were observed with significant facial

hair and none of the employees had been fit tested or given medical clearance to

wear a respirator. Additionally, employees had not been provided with

replacement cartridges. Based on the observed condition of the respirator

cartridges, breathing would have been significantly restricted when employees

wore their respirators.

WEATHER
The weather condition around the time of the accident was clear with a

temperature of 87 degrees Fahrenheit and light winds. Weather was not

considered to be a factor in the accident.

SUMMARY
During the investigation, direct-read monitoring and gas chromatography

analysis of air samples confirmed the presence of an oxygen-deficient

environment inside of four railcars that had been off-loaded at the Chempak

facility. Chempak uses plant air and nitrogen at the facility; however only

compressor-supplied plant air is used during the off-loading of kaolin slurry at

this site. Other compounds were detected during monitoring; however, those

compounds were not detected at concentrations considered immediately

Dangerous to Life and Health.

Oxygen-deficient environments can be easily detected through the use of

portable gas detectors. Analysis of data recovered from the victim's GX-2009

monitor indicated that the monitor was not turned on when the victim entered

the railcar. Further analysis of data from the victim's monitor, as well as four

other Thiele-owned RKI GX-2009 monitors, revealed numerous problems

including: battery and sensor failures, infrequent calibration, no bump testing,

and numerous alarms and warnings. The victim's monitor had the highest

number of oxygen sensor failures and oxygen alarms/warnings. At the time of
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the incident, the victim's monitor had a Uad oxygen sensor that indicated it failed

on July 7, 2015 and had not been replaced.

Thiele was aware of the numerous oxygen sensor failures and problems

encountered with the GX-2009 monitors. The victim either forgot to turn the

monitor on or intentionally chose to keep the monitor turned off due to the

frequency and aggravation of the alarms. Either way, the victim had not been

trained on the importance of air monitoring prior to entering a railcar.

Appropriate maintenance of Thiele's gas monitors and training of personnel on

confined space monitoring procedures would have prevented this fatality.

Training and Experience

Travis Barnes, victim, had 6 months mining experience all at this facility. Thiele

employees were responsible for conducting the contractor's task training. A

representative of MSHA's Educational Field Services staff conducted an in-depth

review of the contractor's training records. Although the training records

documented that task training had Ueen conducted, it was determined by the

investigative team that the training was not adequate. Barnes and four other

contract car washers were not trained on the health and safety aspects of their

job. During the interviewing process, it was discovered that the persons

responsible for air monitor training, Jim Dunn and Terry Gilmore, could not

verify they had conducted the training. When asked, Gilmore said Dunn does

the training and when Dunn was asked, he said Gilmore did the training and he

gave an overview of the subject. As an example of the lack of training, the

employees each day were to check off on a sheet of paper that they monitored

the air for H2S, however the sheet mistakenly said H2G. MSHA's interviews

revealed that no one knew what H2G was and were not aware it was supposed

to be H2S, including Gilmore and Dunn. The employees stated that the only

training they received was that they were to stick the monitor in the railcar and

write down what it recorded and that no one ever told them what potential

hazards could be associated with the gases they were to monitor. MSHA issued

a noncontributory 104(8)(1) Order. Four miners were withdrawn until the

required training was provided. The lack of this task training directly

contributed to the accident.
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ROOT CAUSE ANALYSIS

A root cause analysis was conducted and the following root cause was identified:

Root Cause: The mine operator failed to have proper policies and procedures,

including training, for miners working in the confined space of the rail car.

Corrective Action: Management established procedures and controls to assure safe

rail car entry. A procedure was developed to include life line and attendants,

rescue capability, ventilation, and atmospheric monitoring. All miners will be

provided adequate task training in the health and safety aspects of this task

before performing rail car entry.

CONCLUSION

The accident occurred because management policies and procedures failed to

address all health and safety hazards associated with cleaning railcars. All

hazards were not identified to ensure that persons could safely perform the task.

Because of the inadequate policies and procedures, proper task training on the

health and safety aspects of the car washing job was not given. Rail tank cars

were not treated as a confined space. The air quality inside the tank cars was not

properly monitored and an attendant manning a lifeline was not used.

ENFORCEMENT ACTIONS

Issued to Theile Kaolin Com

Order No. 8821378 -- issued on July 15, 2015, under the provisions of Section

103(j) of the Mine Act:

A,fatal accident occurred at this operation on 15 July 2015, when a miner zi~as found

unresponsive in n slurry tank cnr on the #2 rail track adjacent to #1 and #2 product

silos. Doniece Schlick verbally issued a 103J order at approximately 1300 over the phone

to Trey Turner to assure the safeti~ of all persons at this operation. The order prohibits all

activih~ on and around #2 rail track. TI~Tis order is nozv reduced to z~~riting at 1530 on

today 15 July 2015.

The order was terminated on November 12, 2015, after conditions that

contributed to the accident no longer existed.
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Citation No. 8816519 -- issued under the provisions of Section 104d1 of the Mine
Act for a violation of 30 CFR 46.7a:

On July 15, 2015 a fatal accident occurred at this operation when a miner entered a rail
tank car to wash out the residual material from inside. He was later found unresponsive
inside the car. The victim zvas not properly trained to identify or correct hazards that
they would likely encounter as they performed the task of washing railcars. Policies and
procedures failed to address the health and safety aspects of this task.
Management engaged in aggravated conduct, constituting more than ordinary
negligence by not ensuring contract miners were properly task trained. This violation is
an unwarrantable failure to comply with a mandatory standard.

Order No. 8816520 -- issued under the provisions of Section 104d1 of the Mine

Act for a violation of 30 CFR 56.16002c:

On July 15, 2015 a fatal accident occurred at this operation when a miner entered a rail
tank car to wash out the residual material. from inside. He zvas later found unresponsive
inside the car. The victim was wearing a fall protection harness; however, he was not
attached to a lifeline and a second person was not there similarly equipped to attend the
lifeline.
Management engaged in aggravated conduct constituting more than ordinary negligence
by allowing miners to enter tank cars without a lifeline and attendant. This violation is
an unwarrantable failure to comply with a mandatory standard.

Order No. 8816521-- issued under the provisions of Section 104d1 of the Mine

Act for a violation of 30 CFR 56.5002:

On July 15, 2015 a fatal accident occurred at this operation when a miner entered a rail
tank car to wash out the residual material from inside. He was later found unresponsive
inside the car. The operator failed to have procedures in place to ensure that frequent

testing of dust, gas, mist and fumes were surveyed prior to and during exposure to
oxygen deficient areas. The victim did not monitor for conditions inside the tank car

before entering to determine the adequacy of passively ventilating the rail tank car prior

to the victim's entry into the oxygen deficient atmosphere.
Management engaged in aggravated conduct, constituting more than ordinary
negligence by not having any policy and procedures in place for monitoring the
atmospheric condition prior to entering the rail tank cars. This violation is an
unwarrantable failure to comply with a mandatory standard.
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Order No. 8816522 -- issued under the provisions of Section 104d1 of the Mine
Act for a violation of 30 CFR 56.5005c:

On July 15, 2015 a fatal accident occurred at this operation when a miner entered a rail
tank car to wash out the residual material from inside. He zvas later found unresponsive
inside the car. The victim zvas using respiratory protection when he entered the tank car.
At least one other person zvas not present outside the tank car opening with backup
equipment and rescue capability when the victim's respiratory equipment zvas inadequate
to provide oxygen.
Management engaged in aggravated conduct, constituting more than ordinary
negligence by not having any policy and procedures in place for providing an attended
and immediate rescue capability. This violation is an unwarrantable failure to comply
with a mandatory standard.

Order No. 8816523 -- issued under the provisions of Section 104d1 of the Mine
Act for a violation of 30 CFR 56.5001a/.5005:

On July 15, 2015 a fatal accident occurred at this operation when a miner entered a rail
tank car to wash out the residual material from inside. He zvas later found unresponsive
inside the car. The victim entered the tank car and succumbed to asphyxiation because
the available oxygen zvas below the minimal oxygen content of 18%, as incorporated by
reference, Threshold Limit Values for Chemical Substances in Workroom Air Adopted by
ACGIHOO for 1973.
Management engaged in aggravated conduct, constituting more than ordinary
negligence by not having and policy and procedures in place to provide forced air
ventilation in order to maintain a minimum acceptable oxygen concentration. This
violation is an unwarrantable failure to comply with a mandatory standard.

Approved: Date ~ ~v
Samuel K. Pierce
Southeast District Manager



APPENDIX A
PHOTOS

Figure A2. Railcar Manway and Access Ladder
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Figure A4. Inside View of Victim's Railcar
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 m
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f
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 d
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 t
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 l
og

 f
o
u
n
d
 i
n 
th
e 
mo
ni
to
r'
s 
hi
st
or
y 
in

di
ca

ti
ng

 t
ha

t 
th
e 
o
x
y
g
e
n
 s
en
so
r 
h
a
d

b
e
e
n
 r
ep

la
ce

d 
fo

ll
ow

in
g 
th

is
 e
ve
nt
.

3
1



Fi
gu
re
 C
1
.
 T
ot
al
 N
u
m
b
e
r
 o
f 
A
l
a
r
m
s
 a
n
d
 W
a
r
n
i
n
g
s
 b
y
 M
o
n
i
t
o
r
 S
er
ia
l 
N
u
m
b
e
r
 a
n
d
 S
en
so
r 
T
y
p
e

A
l
a
r
m
s
 a
n
d
 W
a
r
n
i
n
g
s
 b
y
 T
y
p
e
 a
n
d
 b
y
 M
o
n
i
t
o
r

so
'~

 ~
o

3
 6
0

0
 5
0

~
 
4
0

~a Q
 
3
0

••
- 0
 
2
0

.a
 
1
0

3 z

T
y
p
e
 o
f
 A
l
a
r
m
 o
r
 W
a
r
n
i
n
g

■
 3
5
8
0
1
0
9
1
9
 (v

ic
ti

m'
s)

X
1
4
4
9
0
1
1
8
2
3

4
4
9
0
1
1
8
2
0

■
 3
6
7
1
2
2
9
3
9

0
 4
X
9
0
6
2
1
6
2
 (
re
sc
ue
r'
s)

T
h
e
 r
es
cu
er
's
 m
on
it
or
 (
4
X
9
0
6
2
1
6
2
)
 d
id
 n
o
t
 r
ec
or
d 
a
n
 u
ne
xp
ec
te
d 
n
u
m
b
e
r
 o
f 
se
ns
or
 a
la
rm
s 
a
n
d
 w
ar
ni
ng
s.
 N
ot
e:
 t
he
 t
i
m
e

p
r
o
g
r
a
m
m
e
d
 o
n
 t
hi
s 
mo
ni
to
r 
w
a
s
 t
hr
ee
 h
o
u
r
s
 b
eh
in
d.
 O
n
 t
he
 d
a
y
 o
f 
th
e 
ac
ci
de
nt
, 
th
e 
mo
ni
to
r 
re
gi
st
er
ed
 a
n
 o
x
y
g
e
n

w
a
r
n
i
n
g
 c
on
di
ti
on
 b
e
t
w
e
e
n
 8
:3
6:
38
 a
.m
. 
to
 8
:3
8:
33
 a
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APPENDIX D

Persons Participating in the Investigation

Theile Kaolin, Inc.

Daryl Hutchings Operations Manager

Jim Dunn Track Supervisor
Sheryl Newsome Safety Administrative Assistant

CVB Industrial Contracting

Trey Turner EHS Manager

Washington County Coroner

E. K. May Coroner

Sandersville Police Devartment

Jeff A. Pettit Detective

EMS

Washington County EMS

GBI Crime Lab

Dr. Jacqueline Martin Medical Examiner

Mine Safety and Health Administration

Jeffrey Phillips Supervisory Mine Safety and Health Inspector
Larry D. Melton Mine Safety and Health Inspector
Christina D, Stalnaker Chief, Physical &Toxic Agents Division
Michael P. Valoski Senior Industrial Hygienist
Brett Calzaretta Mine Safety and Health Specialist (Training)

K~



APPENDIX E
Victim Information

Accident investigation Data - Vict(m Intormation U.S. Department of Labor /~~

Event Number: s s ~ 7 7 0 ~ e ~ Mine Safety and Health Administration ~

Vlctlm Ioformation~ t

1. Nartx of kyured/11l Empbyee. 2. SeK 3 Vicfim's M3a t. Doq~ee of Injury:

irevis Bartxrs I M 25 ~i Of Fatal

5. Oale(MMlDDlYY) enC Tim~(24 Nr.) Ot De91h: I6. ptle end Time Siarled•

e. Dafe: 07/15✓2015 b.Tnrre: 12:06 + a. D+te~OT/f520t56.r+ms: 8:00

7. Re4~dar JoC Title ~ 8. W ork Ac1Mty when kqu~ed: 8. Was Mis work activllY Part a repul0~ JoD~

f i7 Rail Tenlr Car WesAer 088 Enfere0 a conlFnad space wiM lod oryyen Yes i X I pip

10. Experknte Years W¢dcs Days Years Weeks Days Years Weeks Days Years Wceks Days

~. rn~ b. Regular ~ 7~5 d. Total

Work Activity 0 2e 3 ~ JoA Tft~: 0 2~ 3 Mne: 0 2~ 3 M~9~ 0 2a 3

11. Whet O'vectfy tnAicted Irryury o~ !7lness? 12. Nih~s of Injury a IMess~ . — ..

022 !ow .. _~J110 Sulloearbn

13. Trahikg Deficientks:

Hazard' ! NewitVewlY•Er~ploYed ExperienceC Mi~+er: I Menial: ~ Tesk: IX
_.__.. —~~~-- ~---- 

------_. _.~—_..___..~ _.—~ .—__.—..1.~_._. _

14. Company o1 Employment (II dfterent Iran productio:~ operator)

CVB fndushiel CoMreMtip frJC 
Independent CoMrector ID: (if upylicable) SBIR

15. On-site Emergency Medical TreaUnent:

Nol AppdcADle~ j ~ Fi+st-Aid: ~ ~ CPR: ~ x ~ B~fT: I X1_ MedMal Prolessbnal: ~ j None: __:~ __.. --_,—

16. Pert 50 Oocumen! Control Wumba: ((mn 7000-1) 17. Union AP~ia9on of Victim: gg99 Nnrw~ INn tMnn Afilwii+n~
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