10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29 CFR 1910.68 — Manlifts

29 CFR 1910.146 — Permit-required confined space

29 CFR 1910.147 — The control of hazardous energy (lockout/tagout)

29 CFR 1910.157 — Portable fire extinguishers

29 CFR 1910.178 — Powered industrial trucks

29 CFR 1910.212 — General requirements for all machines

29 CFR 1910.215 — Abrasive wheel machinery

29 CFR 1910.219 — Mechanical power-transmission apparatus

29 CFR 1910.243 — Guarding of portable powered tools

29 CFR 1910.254 — Arc welding and cutting

29 CFR 1910.303 — General requirements

29 CFR 1910.305 — Wiring methods, components, and equipment for general
use

29 CFR 1910.307 — Hazardous (classified) locations

29 CFR 1910.334 — Use of equipment

29 CFR 1910.1025 — Lead

29 CFR 1910.1200 — Hazardous Communication

29 CFR 1917.26 — First aid and lifesaving facilities

29 CFR 1917.48 — Conveyors

29 CFR 1917.111 — Maintenance and load limits

29 CFR 1917.112 — Guarding of edges

29 CFR 1917.151 — Machine guarding
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Following the Imperial Sugar explosion, OSHA reissued its Combustible Dust
NEP in March 2008 and stated that it was going to begin stricter enforcement for
combustible dust hazards as part of their amendment of the NEP (OSHA, 2008). The
Combustible Dust NEP was revised to “focus on industries with more frequent and
high consequence dust incidents, and to include more inspections” (OSHA, 2009,
para. 4). The new revision targeted 64 industries including sugar refineries. Due to the
increased number of inspections, OSHA discovered that only 18 to 22 percent of the
inspected facilities were in compliance with OSHA requirements (OSHA 2009).

In July 2008 OSHA announced its intentions to revise the housekeeping
standard to “more explicitly state what had always been true: that the standard applied
to accumulations of dust that contribute to an explosion hazard” (CSB, 2009, p. 55).
Until that time, OSHA continues to use the combustible dust NEP. In April 2009, 14
months following the Imperial Sugar refinery explosion, OSHA announced their
intentions of developing a general industry combustible dust standard (CSB, 2009).

Due to the explosion and resulting violations, OSHA will be working with
Imperial Sugar to ensure health and safety becomes a top priority for the company.
According to the Secretary of Labor, Hilda L. Solis, “this agreement requires Imperial
Sugar to make extensive changes to its safety practices and it underscores the
importance of proactively addressing workplace safety and health hazards” (OSHA,
2010b, para. 2). At their request OSHA will now be receiving accurate and current
copies of Imperial Sugar’s injury logs and have the right to enter and inspect the

facility based on these logs without interference from the company. “OSHA will
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regularly monitor progress and compliance with the agreement and continue to

conduct regular inspections of the facility” (OSHA, 2010b, para. 6).
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CHAPTER V
DISCUSSION AND IMPLICATIONS

Given the circumstances both explosions can be seen as completely
preventable and yet both can also be blamed on factors unrelated to company safety
procedures. The closed off area of the Sago mine should have been monitored due to
the presence of pump equipment, but the lightning was a natural and unexpected
ignitions source and the seals blew out at 93psi and MSHA only required a seal
strength of 20psi. Imperial Sugar could have better controlled their accumulation of
combustible dust. Although OSHA has language pertaining to combustible dust
hazards in several regulations, OSHA did not have a specific standard requiring them
to control combustible dust.

My first research question asked, “What are the explosive hazards present in
the coal mining and sugar refining environments?” As a result of my findings I have
concluded that, though prevention methodologies differ slightly, both mines and
sugar refineries are at risk for combustible dust explosions. In mines fine coal dust
and methane are dangerous explosion hazards and when mixed together create an
even greater risk of explosion. Sugar dust is a major explosive hazard in a sugar
refinery, especially when large amounts of sugar dust accumulate in other areas of the
facility making secondary explosions plausible.

My second research question asked, “What explosion prevention
methodologies are available?” As a result of my findings I have determined the
control of explosion hazards in the mining and refining industries vary greatly, but

have the same common goal, which is to prevent a devastating explosion from
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occurring. In order to control the concentration of methane in the air, mechanical fans
are used to continuously ventilate the mine. In refineries, ventilation systems are used
to supply a sufficient amount of oxygen into the air and dust collectors are used to
control the amount of suspended sugar dust. Some type of monitoring is used in both
industries to ensure a safe work environment. Mines monitor the level of methane in
the air while refineries monitor belt speed and alignment and the temperature of
equipment and parts. Regardless of the type of monitoring being used, the monitors
serve as an important protective device to warn workers of unsafe conditions.

Combustible coal dust and sugar dust are both extremely explosive hazards,
but are controlled in different manners. The most common way to control coal dust is
by rock dusting which requires the addition of a noncombustible rock dust. Sugar
dust, however, is typically controlled through routine housekeeping which requires
the cleanup and removal of sugar dust. The methods for controlling these combustible
dusts are completely different, but work best for the specific hazard.

My third research question asked, “What MSHA regulations apply to coal
mine explosions and what OSHA regulations apply to refinery explosions?” As a
result of my findings I have concluded that MSHA has stringent regulations regarding
the training of employees, training of rescue teams, monitoring of methane,
ventilation of mines, and rock dusting. All new miners are required to have at a
minimum of 40 hours of initial safety training before they are allowed to enter a mine.
Each miner is then required to have at least eight hours of annual refresher training.
OSHA currently does not have any regulation addressing general safety training to

new employees or annual refresher training thereafter that are specifically related to
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the threat of explosions. MSHA standards regulate the monitoring of methane,
application of rock dust, and ventilation of mines to mitigate explosion hazards;
however, OSHA currently has no standard addressing combustible dust explosion
hazards for general industry.

MSHA regulations require the training and establishment of a mine response
and rescue team in the event of emergencies such as explosions. MSHA requires that
all mines establish a rescue team, and that all rescue team members have an annual
physical and at least 20 hours of initial training and 96 hours of annual refresher
training. The only OSHA regulation that resembles the MSHA standard is within the
confined space standard but does not regulate general emergencies. The OSHA
Medical Services and First Aid standard only requires trained emergency personnel if
the facility is not located within close proximity to other medical facilities. Though
OSHA cited Imperial Sugar for 29 CFR 1917.26, OSHA’s Maritime First Aid and
Lifesaving Facilities standard, this standard only addresses unique water related
hazards and emergencies making it not directly applicable to explosions.

My fourth research question asked, “Are there differences in the way that the
agencies enforce regulations when faced with similar catastrophic events?” As a
result of my findings I have concluded that both the Sago Mine explosion and
Imperial Sugar Refinery explosion were exhaustively investigated by qualified
personnel. MSHA performed their own investigation while the CSB conducted the
Imperial Sugar investigation. Having the CSB conduct the investigation along with
OSHA may have given an unbiased and fresh look at the hazards that led to the

explosion. Investigators with years of experience in an industry have extensive
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knowledge of the processes and regulations, but could possibly overlook important
issues due to complacency and routine behavior such as regular inspections of the
same type of workplaces.

Through MSHA'’s lack of explosion related citations it would seem as though
the Sago Mining Company was in compliance and not to blame for the explosion,
even though they were cited for 149 non-contributory violations, such as seal
strength. Though MSHA has many enforceable standards to prevent explosions and
penalize companies in the event of an explosion, they do not seem to be as stringent
on enforcement as OSHA, who uses any available resources to cite and penalize
employers for noncompliance. For example, OSHA cited Imperial Sugar for 124
related violations with no specific combustible dust standard with which to cite them.

Since these devastating explosions, OSHA and MSHA seem to be on similar
paths to prevent future explosions in their industry. In response to the Sago explosion
MSHA made adjustments to their civil penalty assessments, revised the MINER Act,
and established the Emergency Mine Evacuations standard and Seal Strengths,
Design Applications, and Installations standard. Due to the Imperial Sugar explosion,
OSHA has taken steps to increase their enforcement and industry awareness of
combustible dust hazards through the revisions of their NEP, their announcements to
amend combustible dust related standards and develop a general industry combustible
dust hazard standard, and through increasing inspections in industries with increased
combustible dust hazards.

In their increased inspections OSHA currently uses the General Duty Clause

to cite combustible dust hazard violations. To do this OSHA references

- 46 -



approximately 32 standards from several different standard-developing organizations.
The most referenced standards come from NFPA and include: NFPA 654, Standard
for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing,
and Handling of Combustible Particulate Solids;, NFPA 61, Standard for the
Prevention of Fires and Dust Explosions in Agriculture and Food Processing
Facilities; and NFPA 69, Standard on Explosion Prevention Systems (National
Archives and Records Administration, 2009).

Before MSHA instated their Emergency Mine Evacuation standard and Seal
Strengths, Design Applications, and Installations standard, they established
Emergency Temporary Standards until the Final Rule for each was put into
regulation. This allows MSHA to enforce and ensure safe and healthy working
conditions for miners when immediate dangers are present. According to the OSH
Act of 1970, section 6, the Secretary of Labor also has the ability to establish an
OSHA Emergency Temporary Standard should the secretary determine that exposure
to a specific hazard would cause grave danger to employees and if it is determined
that the temporary standard would protect worker from these hazards (OSHA, 1970).
However, even with the devastating loss of life and property combustible dust
explosions have caused, OSHA has yet to establish an emergency temporary standard
to prevent further occurrence and require employers to provide a safe and healthy
workplace free of combustible dust hazards.

Through my research I have concluded that though MSHA has several
standards to help mitigate and prevent the risk of explosion, they do not seem to be

strict enforcers of their regulations. I find it difficult to believe that an explosion
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could occur at a mine that was in compliance. The fact that there were no contributing
citations indicates that either MSHA’s standards are not extensive enough, or that
they overlooked, ignored, or down-played explosion related violations. MSHA does
however, seem to develop and implement much needed regulations in a timelier
manner than OSHA, implementing two new standards within a year and a half of the
Sago mine explosion.

OSHA, on the other hand, does not have a specific standard to mitigate or
prevent the occurrence of combustible dust explosions. The process of implementing
their Grain Handling standard took nearly 10 years. In order to prevent future
combustible dust explosions they will need to mature the regulation making process
so that vital regulations can be put into action quickly and effectively. They are,
however, working intently on developing a standard and have responded to the
Imperial Sugar explosion with great vigor. They have proven their stringent
regulatory enforcement by citing Imperial Sugar with numerous violations. They are
using the General Duty Clause and referencing other standards to cite violations and
are continuously updating information and recommendations to prevent future
incidents.

In summary, Table 1 depicts a comparison of the differences between

MSHA'’s and OSHA’s approach to preventing and responding to similar explosions.
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Table 1: Comparison of MSHA and OSHA Prevention and Response

MSHA: Sago Mine Explosion

OSHA: Imperial Sugar Explosion

Regulations | e 30 CFR 48 — Training and e No general industry standard for
Retraining of Underground combustible dust hazards
Miners ¢ 29 CFR 1910.272 — Grain Handling
¢ 30 CFR 49 — Mine Rescue Facilities
Teams o 272(d) — Emergency Action Plan
¢ 30 CFR 75 — Mandatory o 272(e) — Training
Safety Standards — o 272(j) - Housekeeping
Underground Coal Mines o 272(1) — Filter Collectors
o 272(m) — Preventive Maintenance
o 272(o) — Emergency Escape
o 272(p) — Continuous-flow Bulk Raw
Grain Dryers
o 272(q) — Inside Bucket Elevators
Response Required by MSHA under Only requirements for response/rescue teams
Teams 30 CFR 49 — Mine Rescue are addressed in Confined Space Entry
Teams standard (29 CFR 1910.146)
Explosion Methane and Combustible sugar dust
Hazards combustible coal dust
Explosion Ventilation, methane Dust collection and filters, ventilation, belt
Prevention | monitoring, housekeeping, and | alignment monitoring, bearing monitoring,
Methodologies | Rock dusting routine inspections, preventive maintenance,
dense phase conveying, equipment design
Incident 149 non-contributory violations 124 violations, 28 standards cited
Enforcement | cited
Citations
Penalties $0 — contributory $4,050,000
Regulator e Emergency Temporary e Reissued Combustible Dust NEP
Reaction Standard - Emergency Mine e Announced intentions to revise

Evacuation Standard

¢ PIB for MINER Act

e Final Rule that changed
current civil penalty
assessment and codified
MINER Act provisions

e Emergency Temporary
Standard — Sealing of
Abandoned Areas

e Seal Strengths, Design
Applications, and Installments
Standard

housekeeping standard

¢ Announced intentions to develop a General
Industry Combustible Dust Standard

e OSHA will be working with Imperial Sugar
Co. to ensure health and safety become a
priority
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In order to protect lives, property, and communities from these devastating
explosions, agencies need to focus on awareness. As previously mentioned, lack of
awareness of combustible dust hazards was one of the contributing factors of the
Imperial Sugar explosion. Similarly, lack of awareness of accumulated methane
behind a mine seal was a contributing factor in the Sago Mine explosion. Awareness
in the form of bulletins, standards, guidelines, publications, and training could allow
industries to better understand the risks and hazards associated with their respective
working environments.

An increased number of qualified MSHA and OSHA inspectors could help
ensure industry compliance, therefore reducing explosion hazards. Continuous and
frequent awareness and training should be a requirement for all agency inspectors.
This will keep their inspection skills current and prevent routine behavior that could
cause them to overlook significant violations and ensure they are following agency
rules and guidelines before, during, and after inspections.

Similar to MSHA’s response to the Sago Mine disaster, OSHA should
consider implementing an Emergency Temporary Standard for combustible dust until
a final rule is instated. This would require companies to mitigate combustible dust
hazards and give OSHA a stronger regulatory stance when citing violations. When
developing their own combustible dust hazard standard OSHA cannot repeat
previously implemented standards. This will be difficult, considering the new
standard will need to incorporate such issues as housekeeping, electrical equipment,
mobile equipment, and walking/working surfaces. The best way to include these

elements without repeating what is already regulated would be to adopt them by
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reference in the new standard and then build upon them in relation to specific
combustible dust hazards. Using previously developed standards from organizations
such as NFPA would give OSHA much of the information they would need to
develop a combustible dust hazards standard of their own.

Industries need to use available information to reduce hazards in their
facilities and ensure compliance with the appropriate agencies. Though a given issue
is not an agency requirement does not mean it can or should be ignored. To ensure
safe working environments, industries must go above and beyond what is required of
them. Simply doing the minimum will not protect employees from harm. Health and
safety must be a company priority. Employees and community support help to keep
companies in operation. Without them there is no longer an operable or profitable
business.

The following is a list of future research opportunities associated with this
thesis:

1. Evaluate the public and media perceptions of industry explosions

2. Evaluate the public and media perceptions of MSHA and OSHA
responses to explosions

3. Evaluate the impact these disasters have on the involved communities

4. Review MSHA and OSHA standard implementing processes and how
they can be improved

5. Review MSHA and OSHA inspection policies and procedures to
determine if there is opportunity for improvement

6. Determine the effectiveness of agency inspections
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APPENDIX A:

Map of Wolf Run Mining Company’s Sago Mine Explosion
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1 Left Vuv_orking Section
5ago Mine

Older Sealed
Areas

Travel Route
Into Mine

Prior to Accident on 1/2/06

3-6 a.m. - Section preshift exams conducted.

6:00 a.m. - 1 Left & 2 Left crews enter mine.

6:30 a.m. - Explosion occurs as 1 Left crew
reaches section entrance.

Mine Entrance\

Figure 4: Map of Sago Mine
Source: Map depicts the layout of the Sago Mine at the time of the 2006 explosion.

Taken from “Sago Mine,” by MSHA, Retrieved November 16, 2010 from
http://www.msha.gov/sagomine/PowerPoint/SagoMap.pdf.
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Figure 6: Map of Second Floor Packaging House

Source: Map depicts explosion impact of the second floor packaging house at the
Imperial Sugar refinery. Taken from “Investigation Report: Sugar Dust
Explosion Fire (14 killed, 36 injured),” by CSB, Retrieved November 16,
2010 from
http://www.csb.gov/assets/document/Imerial Sugar Report Final updated.pd
f.
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Figure 7: Map of Third Floor Packaging House

http://www.csb.gov/assets/document/Imerial Sugar Report Final updated.pd
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Explosion Fire (14 killed, 36 injured),” by CSB, Retrieved November 16,
f.

Imperial Sugar refinery. Taken from “Investigation Report: Sugar Dust
2010 from

Source: Map depicts explosion impact of the third floor packaging house at the



'L =02} #Ers

Hl

1

Aem aneb Bupooy Jeye
paddesn winoia painlul Ayjeje

Jjooi 0] aBewep fresp

Jojens|g
wbleid plo @ @

Ing 0f feuun

1sbusssed 3/

SOIS JO LINOS J0OY i INoyBnoIy wooy

10jene|g
Jabuassed
aoe|d uj pauing (100} ,G)
* _ 4001 uo $10}98](02 38Np Aig
ainanis
aunjprujs woyy Aeme 4O pue jsem
paysnd sjjem Joolf 7 \ 1e asde||00 Jooy
_—
wooy
juswdinbg
wooy
Jewdmnb3 yuswdinbg D

ojis 0] yojey uadg
Joiers|3 Hing @

L# OIS

Jojerei3
WBB1 MaN

aNsuo paseaceq .

eisnby je pasessaq .

pont E

uw:o_._oz_v_o&
¥0014 HLMNOA G

._Hu_m\,_,w_m m_

yosog

(10014 ,G) @noqy
wooy wawdinbg

uoHoSIp
uLIN|o0 J0OY € Woy
Bes Buijiaajioo)) jofepy

Figure 8: Map of Fourth Floor Packaging House

Source: Map depicts explosion impact of the fourth floor packaging house at the

Imperial Sugar refinery. Taken from “Investigation Report: Sugar Dust

Explosion Fire (14 killed, 36 injured),” by CSB, Retrieved November 16,

2010 from

http://www.csb.gov/assets/document/Imerial Sugar Report Final updated.pd

f.
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