UNITED STATES OF AMERICA

OCCUPATIONAL SAFETY AND HEALTH REVIEW COMMISSION

SECRETARY OF LABOR, OSHRC DOCKET NO.
Complainant, 08-1104
V. REGION IV

)

)

)

)

)

)

IMPERIAL SUGAR COMPANY, )
IMPERIAL-SAVANNAH, L.P., )
)

Respondents. )

COMPLAINANT’S RESPONSE TO RESPONDENTS” MOTION
FOR PARTIAL SUMMARY JUDGMENT

Complainant, Secretary of Labor (“the Secretary™), hereby responds to Respondents’
Motion for Partial Summary Judgment (hereinafter “Motion”) as to instance description “a” of
Citation 2, Item 2, and instance description “b” of Citation 2, Iltem 5, which Respondents filed
pursuant to 29 C.F.R. § 2200.2(b) and Federal Rules of Civil Procedure 56.

Motions for summary judgment should only be granted when there is no genuine issue of
material fact, which is not the case here. The declaration and exhibits filed by Imperial Sugar
Company and Imperial-Savannah, L.P. (collectively “Imperial) to support its Motion are
insufficient to establish there are no genuine issues of fact and that Imperial is entitled to
judgment as a matter of law. Construing the facts alleged in the Citations and Notifications of
Penalty, the Complaint, and the supporting declaration attached hereto in the light most favorable
to the Secretary, must result in denial of summary judgment. The Secretary shows herein that
genuine issues of material fact exist as to whether the sugar refining industry or Imperial knew of
the fire and explosion hazards associated with bucket elevators used in their operations.

Furthermore, summary judgment at this early stage of the proceedings, prior to the close of fact



discovery, is disfavored by the Occupational Safety and Health Review Commission (“the
Commission™). The parties have just commenced fact discovery and are eleven (11) months
away from completing all discovery. Thus, the Secretary submits that Imperial’s Motion should
be denied for all of these reasons, as set forth in more detail below.

l. Statement of Facts

The Secretary’s Occupational Safety and Health Administration (“OSHA”) conducted an
inspection of Imperial’s sugar refining facility located in Port Wentworth, Georgia following a
catastrophic explosion on February 7, 2008. On July 25, 2008, OSHA issued to Imperial several
citations alleging violations of Section 5(a)(1) of the Occupational Safety and Health Act (“the
Act”), which imposes a “general duty” upon an employer to provide “employees employment
and a place of employment which are free from recognized hazards that are causing or likely to
cause death or serious physical harm....” 29 U.S.C. 8 654(a). The Secretary alleges the bucket
elevators in the South Packing House and Bosch Packing House, which are “used to convey
granulated sugar[,] were not equipped with bearing temperature, belt alignment, and vibration
detection monitors at the head and tail pulleys to shut down equipment and/or notify the operator
before the initiation of a fire and/or explosion....” (See instance description “b” of Citation 1,
Item 5, attached to the Complaint as Exhibit (“Ex.”) A (p. 9 of 156).) The Secretary also alleges
these same bucket elevators “were not equipped with explosion relief venting to prevent
secondary dust explosions and/or rupture of the elevator housing.” (See instance description “a”
of Citation 2, Item 2, attached to the Complaint as Ex. B (p. 66 of 156).) The Secretary alleges
these bucket elevators, which convey sugar and generate combustible dust, present recognized
fire and explosion hazards and can result in serious injury or death to exposed employees. As
evidence of one feasible method to abate these hazardous conditions, the Secretary referenced
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the National Fire Protection Association (“NFPA”) 61 Standard for the Prevention of Fires and

Dust Explosions in Agricultural and Food Processing Facilities 2008 and 2002 Editions (copy of

2008 edition attached as Ex. “A”). NFPA 61 applies to facilities like Imperial’s that process
sugar. Ex. A, p. 61-4.

Annex A to NFPA 61 advises that “[a]ny time a combustible dust is processed or
handled, a potential for explosion exists. The degree of explosion hazard will vary depending on
the type of agricultural dust and processing methods used.” Ex. A, Annex, p. 61-17.> An
explosion can occur when combustible dust particles are in suspension at a concentration above
the minimum explosive limit in a confined space and an ignition source is present. 1d. The
stated purpose of NFPA 61 is “to prescribe requirements for safety to life and property from fire
and explosion and to minimize the resulting damage if a fire or explosion occurs.” EXx. A, p. 61-
4. Prior to the fire and explosion that destroyed much of the facility, Imperial used bucket
elevators to convey sugar through its production process. Several provisions of NFPA 61 may
be applicable to Imperial’s operations. Chapter 7.4 Bucket Elevator Legs and corresponding
sections of Annex A have several relevant provisions:

7.4.1.5* Each leg shall be provided with a motion detector device that will cut off the

power to the drive motor and actuate an alarm in the event the leg belt slows to 80

percent of normal operating speed. Feed to the elevator leg by mechanical means shall be

stopped or diverted.

Exception: Legs that have either belt speeds below 2.5 m/sec (500 ft/min) or capacities
less that 106m>/hr (3750 ft/hr).

! The introduction to NFPA 61 provides that “[a]n asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material on the paragraph can be found in
Annex A.” (NFPA 61, 2008 Ed., p. 61-4).



A.7.4.1.5 Belt alignment monitoring devices are recommended for all elevator legs.
Bearing monitor systems are recommended for head, tail, and bend (knee) pulley
bearings on elevator legs.

7.4.1.10* Inside legs shall have bearing temperature or vibration detection, head pulley
alignment, and belt alignment monitors at head and tail pulleys.

Exception: Legs that have either belt speeds below 2.5 m/sec (500 ft/min) or capacities
less that 106m>/hr (3750 ft */hr).

A. 7.4.1.10 This requirement is also desirable for outside legs. The exemption for
106m>hr (3750 ft */hr) represents a processing rate of 3000 bushels/hr. This exemption is
based on reports that low belt speeds with large buckets substantially reduce dust
concentrations.

7.4.3.3* Legs or portions of legs that are located inside shall have the maximum
practicable explosion relief area through the roof directly to the outside.

Exception: Legs that have either belt speeds below 2.5 m/sec (500 ft/min) or capacities
less that 106m>/hr (3750 ft */hr).

A.7.4.3.3 The exemption for 106m*/hr (3750 ft */hr) represents a processing rate of 3000

bushels/hr. This exemption is based on reports that low belt speeds with large buckets

substantially reduce dust concentrations.
Ex. A, pp. 61-8; Annex, p. 61-19 (italics in original).

OSHA's inspection of Imperial's facility disclosed that the bucket elevator located in the
Bulk Sugar Station has explosion relief venting. However, the bucket elevators located in the
South and Bosch Packing Houses did not have venting or the detection devices as prescribed by
NFPA 61. See Declaration of Kurt Petermeyer, {17, attached as Ex. “B.” For the first time, in
its Motion for Partial Summary Judgment, Imperial asserts that the bucket elevators used at the
facility do not run at speeds greater than 500 feet per minute (“FPM”) and fit within the
exceptions to certain sections of NFPA 61 noted above. (Respondents” Memorandum of Law in

Support of Their Motion for Partial Summary Judgment (“Memorandum”) at p. 3; Declaration of

Dwayne Zeigler, 16.) In his sworn interview with OSHA taken May 29, 2008, Zeigler stated he



did not know the speed of the bucket elevators in the packing house. See Sworn Statement of
Dwayne Zeigler, p. 157, excerpt attached as Ex. “C.” The Secretary has not yet had the
opportunity to evaluate or conduct further discovery into the nature of this contention because
this is a new claim that Imperial never raised during months of investigation and initial
discovery. As discussed below, the Motion should be denied because Imperial’s declaration and
exhibits do not establish a lack of genuine issues of fact with respect to the bucket elevators.

1. Respondents’ Motion For Summary Judgment Should Be Denied
Because Material Facts Are In Dispute.

Pursuant to Rule 56(c) of the Federal Rules of Civil Procedure, made applicable to
Commission proceedings by 29 C.F.R. 2200.2(b), a motion for summary judgment may not be
granted unless there is no genuine issue as to any material fact and the moving party is entitled to
judgment as a matter of law. Imperial bears the burden of establishing the “absence of a genuine
issue as to any material fact” and, for purposes of its Motion, the facts “must be viewed in the
light most favorable” to the Secretary. Any doubt as to the truth of the facts at issue must be

construed in the Secretary’s favor. Adickes v. S. H. Kress & Co., 398 U.S. 144, 90 S.Ct. 1598

(1970).

Imperial moves for partial summary judgment and to vacate two citations alleging that
Imperial violated the General Duty Clause by failing to protect employees from known fire and
explosion hazards associated with the bucket elevators on the ground that the Secretary *“cannot
establish the basic, threshold requirement of a violation of the General Duty Clause — the
existence of a recognized hazard . ..” (Memorandum at p. 5.) In support of this assertion,
Imperial claims that all bucket elevators in the packing houses move at less than 500 FPM and

are exempt from the detection devices and explosion venting requirements of NFPA 61.



As an initial matter, Imperial fails to introduce any evidence of what the industry
standard is. Imperial states, “[t]o the extent Complainant contends NFPA 61 is an industry
standard providing the basis for recognition of the purported hazards. . . ,” the standard exempts
Imperial’s bucket elevators. (Memorandum at p. 6.)> This is not evidence of industry
recognition of the standard. It is not even proof that OSHA considers NFPA 61 (and only NFPA
61) the applicable standard. Imperial is not alleging that NFPA 61 is the industry standard
governing control of combustible dust hazards in bucket elevators. Nor does it claim that it
recognizes NFPA 61 (and only this standard) as the applicable standard. The recognition
element of the general duty clause necessarily requires evidence of the state of knowledge of the
industry or Imperial. The record here is simply devoid of proof on the state of that knowledge.
Imperial cannot take advantage of an exemption of a standard that it does not recognize. In
short, Imperial has not produced evidence sufficient to make even a prima facie showing that the
citations should be vacated on the ground that there is no recognized hazard. (Memorandum at p.
5)

If, however, Imperial is making the bare and unproven assertion that the slow FPM
language in NFPA 61 demonstrates that neither it nor the sugar refining industry recognize the
fire and explosion hazards of bucket elevators regardless of the speed at which they move, its
contention is not supported by its thin declaration and exhibits, and should be rejected
summarily. Books, scientific articles, and elevator manufacturer information discuss the
combustible dust hazards associated with bucket elevators. See Ex. B, Petermeyer Declaration,

16. In fact, a simple Internet search on Google using key words “sugar elevator dust explosion”

2 The citation made no such representation. NFPA 61 was cited as reflecting a method of
abatement. See Complaint Ex. A, p. 9, and EXx. B, p. 66.
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generates documents dated before the explosion at Imperial’s facility which discuss dust
explosions in bucket elevators. Thus, Imperial’s Motion should be rejected and the Secretary
should be permitted to discover how others in Imperial’s industry interpret and apply the NFPA
to bucket elevators. Many issues are raised by the NFPA exemption language, including:
whether the purported low speeds of Imperial’s bucket elevators are associated with
“substantially reduce[d] dust concentrations” because if not, the exemption would not apply.
See, e.0., EX. A, pp. 61-8; p. 61-19, Annex sec. A.7.4.3.3.
A. A Genuine Issue Of Material Fact Exists Regarding Whether The

Sugar Refining Industry Knew That Bucket Elevators Present

Fire And/Or Explosion Hazards.

Imperial is apparently arguing that the low belt speed exception to NFPA 61 Chapters
7.4.1.5 and 7.4.1.10 implies that the industry does not recognize a fire or explosion hazard for
bucket elevators that run at less than 500 FPM. This interpretation is illogical and unsupported
by NFPA 61 itself, and is a proper basis for denial of the Motion. NFPA 61 exists exactly
because equipment, including a bucket elevator, which conveys combustible “agricultural dust”
has the potential to explode under certain circumstances. See Ex. A, p. 61-17 Annex sec. A.3.3.1.
As noted in the Annex to Chapter 7.4 Bucket Elevator Legs, the exemption for equipment
operating at lower speeds is based on findings that “low belt speeds with large buckets
substantially reduce dust concentrations.” See Ex. A, p. 61-19 (emphasis added). Annex A does
not state that the reports concluded dust concentrations and the corresponding fire and explosion
hazards were eliminated. NFPA 61 does not define “large buckets.” Moreover, the standard’s
recommendations are predicated upon the types of agricultural products and processing
equipment used. See Ex. A, p. 61-17 Annex sec. A.3.3.1.) It may be that old, poorly maintained

bucket elevators constructed of metal capable of producing sparks pose hazards regardless of the
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speed at which they run. Sugar dust may pose more of a hazard because it is fine and sieves out
as the buckets lift the sugar to the top of the elevator, filling the elevator with combustible dust
and posing explosion hazards, again, regardless of the speed. The sugar refining industry’s
knowledge of hazards posed by bucket elevators of the type used at Imperial’s facility is a factual
issue that should be explored in discovery. Therefore, the exact nature of the hazards presented
by Imperial’s bucket elevators is a genuine issue of material fact which precludes summary
judgment.

Imperial’s focus on industry knowledge ignores that a 5(a)(1) violation may be
established showing the employer had knowledge of the hazard. Even if the sugar refining
industry may not recognize a hazard with slower-speed bucket elevators, summary judgment is
not appropriate if Imperial knew of such a hazard.

B. A Genuine Issue Of Material Fact Exists Regarding Whether
Imperial Knew That Bucket Elevators Present Fire And/Or
Explosion Hazards.

Imperial is well aware of the fire and explosion hazards associated with sugar. Its
Material Safety Data Sheet (“MSDS”) for granulated sugar dated October 3, 2001 states “sugar
dust accumulations are explosive.” See MSDS for granulated sugar attached as Ex. “D.”
OSHA's inspection of the Port Wentworth facility disclosed that Imperial has experienced fires
and explosions over the years in various pieces of equipment, including bucket elevators. See
Ex. B, Petermeyer Declaration, 112. Brian Harrison, Imperial’s former Vice President of
Operations, testified to an explosion in a powder mill. See Sworn Statement of Brian Harrison,
pp. 32-33, attached as Ex. “E.” Doug Sikes, Imperial’s Corporate Safety Manager, maintained a

subscription to the NFPA and possessed a copy of NFPA 61. See Sworn Statement of Doug



Sikes, p. 22-24, attached as Ex. “F.” In his interview, Sikes admitted that Imperial had had
several incidents with fires in bucket elevators. 1d., p. 213.

OSHA’s inspection disclosed that the East Packaging Production bucket elevator was
located in an enclosure, a silo shaft, just east of Silo 1. This elevator conveyed sugar from the
conveyor belt underneath the silos to the top of the silos. According to interviews with
employees, there were times when the metal buckets detached from the belt and would strike the
housing while the belt continued to rotate. See Sworn Statement of Donny Bryan, pp. 180-182,
attached as Ex. “G.” If a bucket detached, it could spill sugar and generate fine dust particles
(“fugitive dust”). Ex. B, Petermeyer Declaration, 19, 13. The bucket elevators were composed
of steel, which can strike sparks, presenting an ignition source for combustible sugar dust. See
Ex. D, Harrison Statement, pp. 152-153. This bucket elevator was not equipped with detection
devices or explosion relief venting. In contrast, the bucket elevator located in the Bulk Sugar
Station did have explosion relief venting. EX. B, Petermeyer Declaration, 119. The fact that this
bucket elevator had explosion relief venting raises the inference that Imperial recognized that
there was an explosion hazard even at the slower speeds. Furthermore, at Imperial’s refinery in
Gramercy, Louisiana, the bucket elevator to the silo has explosion panels. See Ex. D, Harrison
Statement, pp. 96-98. These facts support the Secretary’s contention that Imperial knew bucket
elevators posed known fire and explosion hazards. To the extent Imperial denies this assertion,
then a genuine issue of material fact exists regarding whether Imperial knew bucket elevators
posed fire and explosion hazards regardless of the speed of operation, and makes summary

judgment on this issue inappropriate.



C. The Declaration And Exhibits Are Insufficient To Grant
Summary Judgment

Pursuant to Fed. R. Civ. P. 56(e)(1), an “affidavit must be made on personal knowledge,
set out facts that would be admissible in evidence, and show that the affiant is competent to
testify on the matters stated.” Imperial’s declaration and exhibits fail this test and should not be
considered when ruling on the Motion. The Declaration of Dwayne Zeigler lacks specificity and
fails to establish that he has personal knowledge of the assertions he makes. In his OSHA
interview conducted less than nine (9) months ago, Zeigler had no idea the speed of the bucket
elevators. Zeigler fails to explain the basis for his purported knowledge that “’[m]aintaining a
proper belt speed of no more than 300-350 FPM for all bucket elevators was absolutely essential
to our packing house operations.” (Zeigler Declaration, 15 (emphasis in original).) Now, he
concludes that “sugar simply did not move properly” at higher speeds, without explaining why.

Zeigler states that “’[tJo my knowledge” the bucket elevators were not designed to operate above
500 FPM. The inclusion of this qualifying language in Zeigler’s declaration raises the question
of whether other Imperial employees may know to the contrary and should be open to discovery.
Zeigler’s declaration does not properly authenticate the attached exhibits, and they should
not be swept into evidence under the “business records” exception to the Hearsay Rule. See
F.R.E. 803(6). Exhibit A to Zeigler’s declaration only shows the belt speed for one elevator.
Zeigler claims that Exhibit B is “generally representative” of bucket elevators Imperial uses, but
he fails to state whether the Model C3 was even in use at the facility in February 2008. The
Secretary has had no opportunity to conduct discovery regarding these recently disclosed

documents or cross examine Imperial representatives regarding their contents. Many pages are

unidentified and illegible, and Zeigler fails to tie them to specific pieces of equipment. Ex. B,
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Petermeyer Declaration, 122. Any doubt about the admissibility of these documents under the
Federal Rules of Evidence should be resolved in favor of the Secretary and the Motion should be
denied.

I11.  Summary Judgment Is Inappropriate At This Early Stage In The
Proceedings.

Rule 56(f) of the Federal Rules of Civil Procedure, made applicable to Commission
proceedings by 29 C.F.R. 2200.2(b), provides “if a party opposing the motion shows by affidavit
that, for specified reasons, it cannot present facts essential to justify its opposition” the motion
may be denied or continued. Courts generally view motions for summary judgment early in the
proceedings unfavorably, and will deny or defer ruling until the parties have completed
discovery. “The party opposing a motion for summary judgment has a right to challenge the
affidavits and other factual materials submitted in support of the motion by conducting sufficient
discovery so as to enable him to determine whether he can furnish opposing affidavits.” Snook

v. Trust Company of Georgia Bank of Savannah, N.A., 859 F.2d 865, 870 (11" Cir. 1988). Also,

if this court vacates these Citations at this early stage, the Secretary would likely appeal. This
would result in piecemeal adjudication, a result not looked upon favorably by the Commission.

See Arco Chemical Co., 1991 O.S.H.D. (CCH) 29321 (Docket Nos. 88-2484 and 88-2567,

1991); LTV Steel Company, 13 O.S.H. Cas. (BNA) 1090 (Docket No. 86-449-A, 1987).

Imperial’s Motion should be denied or ruling deferred until the Secretary has had a
reasonable opportunity to conduct discovery into Imperial’s claims and defenses, including its
contention first asserted here that its bucket elevators are exempt from the requirements of NFPA
61. The exhibits to the Motion were not provided to OSHA during its inspection. Ex. B,

Petermeyer Declaration, 121. OSHA inquired about bucket elevators and NFPA 61. However,
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Imperial’s representatives did not disclose the speed of the bucket elevators and never claimed
that detection devices and explosion venting were not required based on the elevators’ speed.
Furthermore, the bucket elevator located in the Bulk Sugar Station does have explosion venting,
indicating Imperial may have considered it mandatory. Id., 1111, 18, 19. The Secretary should
have the opportunity to conduct discovery as to why Imperial chose to equip some elevators with
protective devices in accordance with NFPA and not others.

During the inspection, when OSHA tried to obtain manuals and other documents about
various pieces of equipment, including bucket elevators, Imperial directed inspectors to a room
in the Administration Building. The file drawers were in complete disarray, drawers were
mislabeled, and relevant documents could not be located. See Ex. B, Petermeyer Declaration,

f21. Thus, the Secretary should be given the opportunity, through discovery, to prepare an

opposing affidavit in response to these recently disclosed exhibits. Jones v. City of Columbus,
GA, 120 F.3d 248, 253 (11" Cir. 1997).

Pursuant to the Scheduling Order entered less than three (3) weeks ago, the parties have
until November 27, 2009 to complete fact discovery. Imperial served its answers to the
Secretary’s Interrogatories and Requests for Production of Documents on January 12, 2009, and
produced approximately 200 pages of documents. The exhibits to the Motion were not produced
at that time. The Secretary’s discovery asked for documents that Imperial relies upon to support
its claims and defenses as well as its denial of the Secretary’s allegations set forth in the
Complaint and Citations and Notifications of Penalty. Surely, these exhibits, and others like
them, are responsive to such requests. If Imperial contends they are not responsive, the issue
may be resolved through a motion to compel. The Secretary should be afforded the opportunity
to review the exhibits and question Imperial regarding the contentions raised in the Motion in
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order to prepare an affidavit in response. 1d. (“Generally summary judgment is inappropriate
when the party opposing the motion has been unable to obtain responses to his discovery

requests.”) (citations omitted). See also Parrish v. Board of Commissioners of Alabama State

Bar, 533 F.2d 942, 948 (5th Cir. 1976) (summary judgment granted in error when production of

documents through discovery not required)®; Cowan v. J.C. Penney Co., 790 F.2d 1529, 1532

(11" Cir. 1986) (summary judgment reversed when plaintiff had properly notified court that

defendant’s discovery response was still outstanding); Carmona v. Toledo, 215 F.3d 124, 133,

135 (1™ Cir. 2000) (moving party’s discovery responses “appeared meager, untimely, and
incomplete” and necessitated closer scrutiny before granting summary judgment).
IV.  Conclusion
For all of the reasons stated above, Respondents’ Motion for Partial Summary Judgment

should be denied.

® Decisions of the Fifth Circuit prior to September 30, 1981, are binding upon the Eleventh
Circuit Court of Appeals. See Bonner v. Prichard, 661 F.2d 1206, 1207 (11" Cir. 1981) (en
banc).
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Respectfully submitted, this 27" day of February, 2009.
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- IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA DOCUMENTS
Notice and Disclaimer of Liability Concerning the Use of NFPA Docﬁments

NFPA codes, standards, recommended practices, and guides, of which the document contained herein is one, are de-
veloped through a consensus standards development process approved by the American National Standards Institute.
This process brings together volunteers representing varied viewpoints and interests to achieve consensus on fire and
other safety issues. While the NFPA administers the process and establishes rules to promote fairness in the develop-
ment of consensus, it does not independently test, evaluate, or verify the accuracy of any information or the soundness
of any judgments contained in its codes and standards.

The NFPA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance
on this document. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of any information
published herein.

In issuing and making this document available, the NFPA is not undertaking to render professional or other services
for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any person or entity
to someone else. Anyone using this document should rely on his or her own independent judgment or, as appropriate,
seek the advice of a competent professional in determining the exercise of reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of this document.
Nor does the NFPA list, certify, test or inspect products, designs, or installations for compliance with this document.
Any certification or other statement of compliance with the requirements of this document shall not be attributable to
the NFPA and is solely the responsibility of the certifier or maker of the statement.

Important Notices and Disclaimers continued on inside back cover.
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61-1

Copyright © 2007 National Fire Protection Association®. All Rights Reserved.
NFPA® 61
Standard for the

Prevention of Fires and Dust Explosions in Agricultural
and Food Processing Facilities

2008 Edition

This edition of NFPA 61, Standard for the Prevention of Fires and Dust Explosions in Agricultural
and Food Processing Facilities, was prepared by the Technical Committee on Agricultural Dusts.
It was issued by the Standards Council on June 4, 2007, with an effective date of June 24, 2007,
and supersedes all previous editions.

This edition of NFPA 61 was approved as an American National Standard on June 24, 2007.

Origin and Development of NFPA 61

The NFPA 61 standard originated in 1923, when standards were developed to prevent dust
explosions in grain terminals and flour mills. There were four standards associated with
agricultural dusts. In 1969, NFPA 61B was adopted by the Association as a tentative standard to
replace three former standards: NFPA 61B, Code for the Prevention of Dust Explosions in Terminal
Grain Elevators, NFPA 64, Code for the Prevention of Dust Ignitions in Country Grain Elevators; and

'NFPA 661, Suction and Venting in Grain Elevators, In addition, NFPA 93, Standard for Dehydrators

and-Dryers for Agricultural Producis; was withdrawn in 1968 and its text was incorporated as a
chapter in NFPA 61B. The 1969 tentative edition of NFPA 61B was officially adopted at the
1970 NFPA Annual Meeting.

In 1995, the following four agricultural dust standards were combined into a single stan-
dard: NFPA 61A, Standard for the Prevention of Fire and Dust Explosions in Facilities Manufacturing
and Handling Starch; NFPA 61B, Standard for the Prevention of Fires and Explosions in Grain Eleva-
tors and Facilities Handling Bulk Raw Agricultural Commodities; NFPA 61C, Standard for the Preven-
tion of Fire and Dust Explosions in Feed Mills; and NFPA 61D, Standard for the Prevention of Fire and
Dust Explosions in the Milling of Agricultural Commodities Jor Human Consumption. The Technical
Committee on Agricultural Dusts determined that the four standards were largely duplicative,
and it therefore created one comprehensive standard covering the full range of requirements

- for good design, operating practice, and protective features.

In the 2002 edition, the second revised edition after the combination of the four docu-
ments, requirements were clarified and additional advisory material was added. The docu-
ment was also modified to comply with the updated Manual of Style for NFPA Technical Committee
Documents. '

In the 2008 edition, requirements for life safety and construction have been clarified. A
requirement for safety devices on belt conveyors has been added. Requirements for proper
head section venting have been added, as well as a requirement for all filters to be located
outdoors. Clarification on training requirements has been provided.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts, 02169.
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61-2 PREVENTION OF FIRES AND DUST EXPLOSIONS IN AGRICULTURAL AND FOOD PROCESSING FACILITIES
Technical Committee on Agricultural Dusts
Lee M. Sargent, Chair
Todd & Sargent, Inc., 1A [SE]
Amy B. Spencer, Nonvoting Secretary
National Fire Protection Association, MA

Joe R. Barton, Fountaintown, IN [U] Robert J. Moore, Tate & Lyle America, IL [U]
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Allan J. Johnson, Cargill, Inc,, MN [U]

James E. Maness, JEM Safety Consulting, DE [U]
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Alternates

Manufacturing, Ltd., TX [(M]
Jerry S. Wodzinski, Underwriters Laboratories Inc.,
1L [RT]

J. Anthony Yount, ConAgraFood Ingredients, NE [U]

Brian L. Eklow, Aon Risk Services, IL [I]
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NOTE: Membership on a committee shall notinand o

Jetfery W-Sution; Globa! Risk Consultants Corporation,

MN {1}
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was balloted on the final text of this edition. Since that time,
cations is found at the back of the document.

fitself constitute an endorsement of the Association or

any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on the prevention,
control, and extinguishment of fire and explosions resulting from dusts produced by the processing, han-

dling, and storage of grain, starch, food, animal feed, flour,

and other agricultural products. The Technical

Committee shall also be responsible for requirements relating to the protection of life and property from fire

and explosion hazards at agricultural and food pro
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ducts facilities.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa. org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A

Changes other than editorial are indicated by a vertical
rule beside the paragraph, table, or figure in which the
change occurred. These rules are included.as an aid to the
user in identifying changes from the previous edition. Where
one or more complete paragraphs have been deleted, the de-
letion is indicated by a bullet (*) between the paragraphs that
remain.

Areference in brackets [ ] following a section or paragraph

and explosion and to minimize the resulting damage if a fire
or explosion occurs.

1.3 Application. The requirements of Chapter 13 shall apply
to all facilities, both new and existing.

1.4 Retroactivity. The provisions of this standard reflect a con-
sensus of what is necessary to provide an acceptable degree of
protection from the hazards addressed in this standard at the
time the standard was issued.

1.4.1 Unless otherwise specified, the provisions of this stan-
dard shall not apply to facilities, equipment, structures, or in-
stallations that existed or were approved for construction or
installation prior to the effective date of the standard. Where
specified, the provisions of this standard shall be retroactive.

1.4.2 In those cases where the authority having jurisdiction
determines that the existing situation presents an unaccept-
able degree of risk, the authority having jurisdiction shall be
permitted to apply retroactively any portions of this standard
deemed appropriate.

1.4.3 The retroactive requirements of this standard shall be
permitted to be modified if their application clearly would be
impractical in the judgment of the authority having jurisdic-
tion, and only where it is clearly evident that a reasonable
degree of safety is provided.

1.5 Equivalency. Nothing in this standard is intended to pre-
vent the use of systems, methods, or devices of equivalent or

indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex F. Editorial changes
to extracted material consist of revising references to an ap-
propriate division in this document or the inclusion of the
document number with the division number when the refer-
ence is to the original document. Requests for interpretations
or revisions of extracted text shall be sent to the technical
committee responsible for the source document.

Tnformation on referenced publications can be found in
Chapter 2 and Annex F.

Chapter 1 Administration

1.1 Scope.
1.1.1* This standard shall apply to all of the following:

(1) All facilities that receive, handle, process, dry, blend, use,
mill, package, store, or ship dry agricultural bulk materi-
als, their by-products, or dusts that include grains, oil-
seeds, agricultural seeds, legumes, sugar, flour, spices,
feeds, and other related materials

(2) All facilities designed for manufacturing and handling
starch, including drying, grinding, conveying, processing,
packaging, and storing dry or modified starch, and dry
products and dusts generated from these processes

(8) Those seed preparation and meal-handling systems of oil-
seed processing plants not covered by NFPA 36, Standard
for Solvent Extraction Plants .

1.1.2 This standard shall not apply to oilseed extraction
plants that are covered by NFPA 36, Standard for Solvent Extrac-
tion Plants.

1.2* Purpose. The purpose of this standard shall be to pre-
scribe requirements for safety to life and property from fire
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superior quality, strength, fire resistance, effectiveness, dura-
bility, and safety over those prescribed by this standard. Tech-

nical documentation shall be submitted to the authority hav-

ing jurisdiction to demonstrate equivalency. The system,

method, or device shall be approved for the intended purpose

by the authority having jurisdiction.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document. -

9.9 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 10, Standard for Portable Fire Extinguishers, 2007 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2009 -
edition.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2007 edition. :

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2008 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2008 edi-
tion.

NFPA 31, Standard for the Installation of Oil-Burning Equip-
ment, 2006 edition.

NFPA 36, Standard for Solvent Extraction Plants, 2004 edition.

NFPA 51B, Standard for Fire Prevention During Welding, Cut-
ting, and Other Hot Work, 2003 edition.

NFPA 54, National Fuel Gas Code, 2006 edition.

NFPA 58, Liquefied Petroleum Gas Code, 2008 edition.

NFPA 69, Standard on Explosion Prevention Systems, 2008 edi-
tion.

NFPA 70, National Electrical Code®, 2008 edition.

NFPA 72°, National Fire Alarm Code®, 2007 edition.

NFPA 86, Standard for Ovens and Furnaces, 2007 edition.
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NFPA 101°, Life Safety Code®, 2006 edition.

NFPA 496, Standard for Purged and Pressurized Enclosures for
Electrical Equipment, 2003 edition. . .

NFPA 505, Fire Safety Standard for Powered Industrial Trucks
Including Type Designations, Areas of Use, Conversions, Mainte-
nance, and Operations, 2006 edition.

NFPA 654, Standard for the Prevention. of Fire and Dust Explo-
sions from the Manufacturing, Processing, and Handling of Combus-
tible Particulate Solids, 2006 edition.

NFPA 780, Standard Jor the Installation of Lightning Protection
Systems, 2008 edition.

NFPA 5000®, Building Construction and Safety Code®, 2006
edition.

2.3 Other Publications.

2.3.1 AMCA Publications. Air Movement and Control Asso-
ciation International, Inc., 30 West University Drive, Arlington
Heights, IL 60004-1893.

AMCA Standards Handbook, Standard 99-0401-86, Classifi-
cations for Spark Resistant Construction, 1998.

2.3.2 ASME Publications. American Society of Mechanical
Engineers, Three Park Avenue, New York, N¥: 10016-5990.

ASME Unffired Pressure Vessel Code, Section VIII, “Rules for
Construction of Pressure Vessels,” 1998,

2.3.3 Other Publications.

—L2EYrANY;

Webster, Inc., Springfield, MA, 2003.
2.4 References for Extracts in Mandatory Sections.

NFPA 51B, Standard for Fire Prevention During Welding, Cut-
ting, and Other Hot Work, 2003 edition.

NFPA 221, Standard for High Challenge Fire Walls, Fire Walls,
and Fire Barrier Walls, 2006 edition.

Chapter 3 Definitions
3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinaril
accepted meaning. : :

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tion.

3.2.2* Authority Having Jurisdiction (AH]). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an orga-
nization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or mate-
rials, and by whose labeling the manufacturer indicates com-
pliance with appropriate standards or performance in a
specified manner. )

) ; oy " P LTSRN 7 ORI _
Merrigm-Webster's-Collegiate-Dictionary, Hth-edition, Merriams

3.2.4* Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the au-
thority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalu-
ation of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated stan-
dards or has been tested and found suitable for a specified

purpose.
3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Should. Indicates a recommendation or that which is
advised but not required.

3.3 General Definitions.

3.3.1* Agricultural Dust. Any finely divided solid agricultural
material 420 microns or smaller in diameter (material passing
a U.S. No. 40 Standard Sieve) that presents a fire or explosion
hazard when dispersed and ignited in air.

3.3.2* Bulk Raw Grain. Grain materials, such as cereal grains,
oilseeds, and legumes, that have not undergone processing or
size reduction.

3.3.3* Explosion. The bursting or rupture of an enclosure or
container due to the development of internal pressure from a
deflagration.

, 3.3.4 Fire Barrier Wall. A wall, other than a fire wall, having a

timer (991 _ONNgY. -

{fire resistance-rating- 1221, 2006

3.3.5 FireResistant Belting Materials. Belts that meet Mine
Safety and Health Administration (MSHA) 2G flame test for
conveyor belting.

3.3.6 Hot Work. Work involving burning, welding, or a simi-
lar operation that is capable of initiating fires or explosions.
[51B, 2003]

3.3.7 Marine Tower. Stationary or movable tower used for
supporting equipment to load or unload grain.

3.3.8 Ohms per Square. The term used to define electrical
surface resistivity of a material.

3.3.9 Outside Bucket Elevator (Leg). A bucket elevator that
has less than 20 percent of the abovegrade leg height inside
any enclosed structure.

Chapter 4 Construction Requirements

4.1 General Requirements.

4.1.1 The construction, renovation, modification, recon-
struction, alteration, repair, addition, change of use or change
of occupancy classification, demolition, and relocation of all
buildings and structures shall comply with the governing
building code, except as modified herein.

4.1.2* Enclosures built to segregate dust explosion hazard ar-
eas from other areas shall be designed such that they will not
fail before the explosion pressure is vented to a safe outside
location.

4.1.3 Electrical wiring and power equipment shall meet all
applicable requirements of NFPA 70, National Electrical Code.

4.1.4* Masonry shall not be used for the construction of exterior
walls or roofs of areas classified as Class II, Group G, Division 1 in
NFPA 70, National Electrical Code.
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Exception: Masonry walls that are designed for explbsz'on resistance to
preclude failure of these walls before the explosion pressure can be
vented safely to the outside. .

4.1.5 Facilities that are designed for receiving, shipping, han-
dling, and storing of bulk raw agricultural commodities and
are located in a separate structure from grain processing or
manufacturing areas and their associated raw material, ingre-
dient, production, and finished product bins shall be located
and constructed in accordance with the requirements of
4.1.5.1 through 4.1.5.4.

4.1.5.1 Structures housing personnel-intensive areas not di-
rectly involved in operations such as, but not limited to, those
involved exclusively in administrative or clerical personnel
groups, grain inspection and weighing supervision, or opera-
tions from control rooms shall be constructed in a location
remote from storage silos and headhouse structures as speci-
fied in 4.1.5.2 through 4.1.5.4.

Exception: Small control rooms contiguous to specific operations such
as railcar and truck discharging or loading or to control rooms such as
those used in feed mills for mixing operations.

4.1.5.2 Structures housing personnel-intensive areas shall not
be constructed directly over subterranean tunnels through
which grain-handling equipment or dust control system duct-
work passes or over other tunnels that have direct openings into
grain-handling areas.

Exception: Small control room structures contiguous o specific opera-
tions such as railcar and truck discharging or loading.

4.1.5.3 Where reinforced concrete is used in silos and head-
houses, the separation distance from personnel-intensive
areas shall be at least 30 m (100 ft). .

Exception: Distances less than 30 m (100 ft) but in no case less than
15 m (50 f2) shall be permitied if any of the following conditions exist:

(1) The property boundaries or other permanent constraints preclude
30m (100 ft).

(2) Structures do not have inside legs.

(3) Structures have inside legs that are equipped with explosion sup-
pression systems in accordance with NFPA 69, Standard on Ex-
plosion Prevention Systems. .

4.1.5.4 Where the headhouse is constructed of structural
steel or reinforced concrete framework with lightweight,
explosion-relieving wall panels, or does not contain inside or
unprotected. bucket elevators, the separation distance from
personnel-intensive areas shall be at least 15 m (50 ft).

Exception: Distances less than 15 m (50 fi) shall be permitted if the
property boundaries or other permanent constraints preclude 15 m (50 ft),
but in no case shall distances less than 9 m (30 ft) be permitted.

4.1.6* Where provided, a lightning protection system shall be
designed and installed in accordance with NFPA 780, Standard
Jfor the Installation of Lightning Protection Systems.

4.2* Interior Surfaces. Horizontal surfaces shall be minimized
to prevent accumulations of dust in all interior structural areas
where significant dust accumulations could occur.

4.3 Interior Wall Construction.

4.3.1 Storage areas larger than 465 m® (5000 ft*) and contain-
ing packaging, bagging, palletizing, and pelleting equipment
shall be cut off from all other areas with fire barrier walls de-
signed for a minimum fire resistance of 2 hours and designed in
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44,2 Where

accordance with NFPA 5000, Building Construction and Safety Code,
Chapter 8, Fire-Resistive Materials and Construction.

4.3.2 Warehouse areas shall be designed in accordance with
NFPA 5000, Building Construction and Safety Code.

4.3.3 Necessary openings in fire walls and fire barrier walls shall
be kept to a minimum and be as small as practicable. Such open-
ings shall be protected with listed self-closing fire doors, fire shut-
ters, fire dampers, or penetration seals installed in accordance
with NFPA 5000, Building Construction and Safety Code, Chapter 8,
Fire-Resistive Materials and Construction.

4.3.3.1 Fire doors, fire shutters, fire dampers, and fire pen-
etration seals shall be listed and shall have a fire resistance
rating complying with NFPA 101, Life Safety Code.

4.3.3.2 Hold-open devices, if used, shall be listed and shall
activate and allow the door to close upon sensing at least one
of the following:

(1) Heat

(2) Smoke

(3) Flames

(4) Products of combustion

4.4 Means of Egress.

4.4.1 Means of egress shall be in accordance with NFPA 1 01,
Life Safety Code.

tere the horizonial travel distance tothe means of
egress is less than 15 m (50 ft) in normally unoccupied spaces,
a single means of egress shall be permitted.

4.4.3 Bin decks shall have two means of egress that are remote
from each other such that a single fire or explosion event will not
likely block both means of egress.

Exception: Only one means of egress shall be required for bin deck areas
where travel disiance to the means of egress is less than 15 m (50 ft).

4.5 Bins, Tanks, and Silos.

4.5.1 Construction of bins, tanks, and silos shall conform to
applicable local, state, or national codes. v

4.5.2* Where explosion relief vents are provided on silos, bins,
and tanks, they shall operate due to overpressure before the
container walls fail.

4.5.3 Access doors or openings shall meet the following re-
quirements: :

(1) They shall be provided to permit inspection, cleaning,
and maintenance and to allow effective use of fire fighting
techniques in the event of fire within the bin, tank, orsilo.

(2) They shall be designed to prevent dust leaks.

4.5.4 Where a bin, tank, or silo has a personnel access open-
ing provided in the roof or cover, the smallest dimension of
the opening shall be at least 610 mm (24 in.).

4.6 Marine Towers.

4.6.1 Marine towers shall be constructed of noncombustible
materials.

4.6.2 Movable marine towers shall be provided with auto-
matic or manually operated brakes.

4.6.2.1 Movable marine towers shall be provided with auto-
matic or manual rail clamps.
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4.6.2.2 Equipment to monitor wind velocity shall be installed
on movable marine towers.

4.6.2.3 Rail clamps shall operate or be activated when the
wind velocity is great enough to cause movement of the tower,
even when brakes or gear drives are preventing the rail wheels
from turning.

4.6.3 Movable marine towers shall have provisions for emer-
gency tie-downs.

4.6.4 Marine vessel loading equipment, such as conveyors,
spouts, or drags, shall have safety devices to prevent the equip-
ment from falling if the operating cable(s) breaks.

Chapter 5 Ventilation and Venting

5.1 General.

5.1.1 In this chapter, ventilation shall refer to natural or me-
chanical movement of air necessary for normal operation and
personnel comfort and safety.

5.1.2 Recirculating or recycling exhaust air ventilation systems
for dust explosion hazard areas, if used, shall be equipped with
filter systems capable of removing dust from the air.

5.1.3 Dust collection systems used in conjunction with venti-
lation systems shall comply with the provisions of Chapter 10
of this standard.

6.2.1.2 The design shall offer the least possible resistance to
explosion pressures.

Exception No. 1:  Tunnels and pits where explosion venting is not
practical due to confinement by soil, building constraints, or both.

Exception No. 2: Bins and silos where explosion venting is not prac-
tical due to bin or silo geometry, building constraints, or both.

6.2.2* Explosion relief panels, windows, or other venting de-
vices shall be designed to prevent reclosing after relieving the
explosion pressure and shall be attached to retention cables
or restrained by equivalent means such that they will not be-
come a hazardous projectile upon relief.

6.3 Equipment Requirements.

6.3.1 Equipment requiring explosion prevention shall be
protected by containment, suppression, inerting, or explosion
venting.

6.3.2 Suppression, containment, or inerting systems shall be
designed according to NFPA 69, Standard on Explosion Preven-
tion Systems.

6.3.3* Venting shall be directed to a safe, outside location away
from platforms, means of egress, or other potentially occupied
areas or directed through a listed flame arresting and particu- -
late retention device.

5.2 Venting of Bins, Tanks, and Silos.
5.2.1 The requirements for air displacement shall be as follows:

(1) Each bin, tank, or silo shall be provided with means for air
displacement during filling or emptying.

(2) Displaced air shall not be discharged to the building at-
mosphere unless it is cleaned with a filter having a mini-
mum efficiency of 99.9 percent at 10 microns.

5.2.2* Vents shall be designed to prevent plugging due to ac-
cumulations of dust. ‘

5.2.3 Inclined vent stacks shall have clean-out doors or panels.
5.2.4 Allvents shall be fitted with weather hoods.

5.2.5 Bin vents shall be sized to handle the air displaced by
either filling or emptying.

Chapfér 6 Explosion Prevention, Relief,
and Venting

6.1* General. Explosion prevention, relief, and venting, as
used in this standard, shall encompass the design and installa-
tion of devices and systems to vent the gases and overpressure
resulting from a combustion explosion occurring in equip-
ment, rooms, buildings, or other enclosures so that damage is
minimized.

6.2* Enclosure Requirements.

6.2.1* If a dust explosion hazard exists in rooms, buildings, or
other enclosures, such areas shall be provided with explosion

relief venting distributed over the exterior walls (and roof, if
applicable).

6.2.1.1 The design of such explosion relief venting shall con-
sider the limitations imposed by the structural design of the area.

Chapter 7 Equipment

7.1 Bearings.

7.1.1 Antifriction bearings shall be used on all machinery,
conveyors, legs, and processing equipment.

Exception: Sleeve and friction-type bearings, plastic bearings, or oil-
impregnated wood bearings shall be permitted for equipment operating
at 150 rpm or less. )

7.1.2  All bearings shall be maintained per manufacturers’
recommendations and shall be kept free of dust, product, and
excessive lubricant.

7.1.3* All bearings on legs and conveyors shall be located out-
side of machinery enclosures and isolated from the product
stream to minimize exposure to dust and to be more acces- ¥
sible for inspection and service.

Exception: Antifriction support bearings on screw conveyors and
similar equipment requiring bearings to be within the product stream
shall be of the sealed type. Sleeve and friction-type bearings shall be
permitied for equipment operating at 150 rpm or less.

7.2 Drive Belts.

7.2.1 Where drive assemblies involve the use of belts, such as
V-belts, timing belts, flat belts, and so forth, they shall be elec-
trically conductive at 1 megohm or less and shall be fire resis-
tant and oil resistant.

7.2.2 Where a drive belt is used, the drive train shall be de-
signed with a minimum service factor of 1.5 or higher if the
manufacturer of the drive components recommends a higher
service factor for continuous service for the type of equipment
to be driven.

Exception: Line shaft drives as used in the milling industry.
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7.3* Conveyors, Spouts, and Throws of Material.

7.3.1* Bulk material conveyor belts shall be designed to either
relieve or stop if the discharge end becomes plugged.

7.3.2 Bulk material conveyor belts shall have belt alignment
and hot bearing sensors at the head and tail.

7.3.3 Screw, drag, or en-masse conveyors shall be fully en-
closed in metal housings and shall be designed to either re-
lieve or stop if the discharge end becomes plugged.

7.3.4* Bulk material conveyor belts and lagging shall have a
surface resistivity not greater than 100 megohms per square
and shall be fire resistant and oil resistant.

7.3.5 Fixed spouts shall be dusttight.

17.8.6* Use of combustible lining shall be permitted in spouts
and other handling equipment at impact points and on wear
surfaces.

7.3.7 Portable, automatic distributing, and movable spouts
shall be permitted in work areas, bin areas, and distribution
areas and shall be as dusttight as practicable when in use.

7.3.8* Spouts that direct material into bins, tanks, or silos shall
be designed and installed so that any foreign objects, such as
metal or stones, in the material stream do not strike the walls
of the container, as far as is practicable.

7.4.1.7 The leg head section between the up and down cas-
ings shall be sloped at an angle of not less than 45 degrees.

7.4.1.8 Allspouts intended to receive grain or dry ingredients
directly from any leg shall be designed and installed to handle
the full-rated elevating capacity of the largest leg feeding such
spouts.

7.4.1.9 Legsshall have lagging installed on the head pulley to
minimize slippage.

7.4.1.9.1* Leg belts and lagging shall have a surface resistivity
not greater than 100 megohms per square.

7.4.1.9.2 Leg belts and lagging shall be fire resistant and oil
resistant.

Exception No. I: Oil-resistant lagging or belting shall not be required
for bucket elevators used in flour mills or for handling inert materials.

Exception No. 2: Line shaft drives as used in the milling industry
shall be exempt from the lagging requirement.

7.4.1.10* Inside legs shall have bearing temperature or vibra-
tion detection, head pulley alignment, and belt alignment
monitors at head and tail pulleys.

Exception: Legs that have cither belt speeds below 2.5 m/sec (500 fi/
min) or capacities less than 106 w? [hr (3750 fE/hr).

7.4.1.11 All garners, bins, or other receptacles into which ma-

7.4 Bucket Elevator Legs.
7.4.1 All Legs.

7.4.1.1 Casing, head and boot sections, access openings, and
connecting spouts shall be as dusttight as practicable and shall
be constructed of noncombustible materials.

7.4.1.2* Inspection openings shall be provided in the boot
section to allow clean-out of the boot and inspection of the
alignment of the boot pulley and belt.

7.4.1.3 Inspection openings shall be provided in the head
section to allow complete inspection of the head pulley lag-
ging, the belt and pulley alignment, and the discharge throat
of the leg. :

7.4.1.4* Each leg shall be independently driven by motor(s)
and drive train(s) capable of handling the full-rated capacity
of the elevator leg without overloading.

Exception: Line shaft drives shall be acceptable for logs used in the
milling industry as long as they are capable of handling the full-rated
capacity of all connected equipment without overloading.

7.4.1.4.1 Multiple motor drives shall be interlocked to pre-
vent operation of the leg upon failure of any single motor.

7.4.1.4.2 The drive shall be capable of starting the unchoked
leg under full (100 percent) load.

7.4.1.5* Each leg shall be provided with a motion detector
device that will cut off the power to the drive motor and actu-
ate an alarm in the event the leg belt slows to 80 percent of
normal operating speed. Feed to the elevator leg by mechani-
cal means shall be stopped or diverted.

Exception: Legs that have either belt speeds below 2.5 m/sec (500 ft/
min) or capacities less than 106 m® [hr (3750 f*/hr).

7.4.1.6 The use of plastic, rubber, and other combustible lin-
ings shall be limited to high-impact areas and wear surfaces.
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terial is spouted directly from legs, and which are not designed
with automatic overflow systems, shall be equipped either with
devices to shut down equipment or with high-level indicating
devices with visual or audible alarms.

7.4.2 Legs Handling Bulk Raw Grain.

7.4.2.1* Legs handling bulk raw grain shall be installed either
as an outside leg or as an inside leg with compliance with one
of the following cases:

(1) Legsare located within 3 m (10 ft) of an exterior wall and are
vented as outlined in 7.4.2.2 to the outside of the building
and designed so that the explosion pressures will not rup-
ture the ductwork or the leg. Explosion relief panels shall be
provided on the leg housing so the ducts will not be a collec-
tion point for dust during normal operations.

(2) Legs are provided with explosion suppression in accordance
with NFPA 69, Standard on Explosion Prevention Systems.

(8)*Legs have belt speeds below 2.5 m/sec (500 ft/min) and
capacities less than 106 m3/hr (8750 ft®/hr).

7.4.2.2* All newly installed outside legs shall be provided with
explosion relief panels located at intervals no greater than 6 m
(20 ft) along the casings as shown in Figure 7.4.2.2(a) and
Figure 7.4.2.92(b). To minimize personnel exposure, explosion
venting for outside legs shall start between 25 mto3.5m (8ft
to 12 ft) above grade, or the bottom of the explosion vent shall
be within 0.3 m to 1 m (1 ft to 4 ft) after the leg penetrates the
building roof. Head section explosion venting shall be Jocated
in the top surface of the head or on the sides using 2 method
to deflect the explosion upward.

Exception No. 1: Legs that have both belt speeds below 2.5 m/sec
(500 fi/min) and capacities less than 106 m[hr (3750 fi*/hr).

Exception No. 2: Those portions of outside logs, as deﬁne4 in this
standard, below grade or passing through ground-level buildings.

7.4.2.2.1 Each side vent shall have a minimum area eql..liVa'
lent to two-thirds of the cross-sectional area of the leg casing.
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FIGURE 7.4.2.2(a) Typical Elevator Explosion Venﬁng for a
Single Casing Leg.

7.4.2.2.2 A single face vent shall be permitted to replace a
pair_of opposing side vents in those portions of a double-
casing leg where either of the following situations exists:

(1) Side venting could expose personnel on access ladders or
platforms.

(2) Structural interferences are present that would interfere
with vent operation.

7.4.2.2.3 Single face vents shall be equal to the area of two
side vents [4/3 of the crosssectional area of the leg casing as
indicated in Figure 7.4.2.2(b)].

7.4.2.2.4 The head section of bucket elevators shall be provided
with explosion vents in the top surface or on the sides using a
method to deflect the explosion upward. The vent area shall be a
minimum of 0.14 m? (5 ft®) of vent area per 2.9 m® (100 ft®) of
head section volume. The largest vent area as practicable shall be
used in the head section to help minimize the development of
explosive pressure. Vents shall deploy when an internal pressure
of 3.5 kPa to 6.9 kPa (0.5 psi to 1.0 psi) occurs.

7.4.3 Legs Handling Materials Other Than Bulk Raw Grain
That Present an Explosion Hazard.

7.4.3.1 Explosion venting of legs into buildings shall not be
permitted.

7.4.3.2* Newly installed outside legs shall be equipped with
explosion venting in accordance with 7.4.9.2. . °

Boot —1>» |,

(Not to scale.)

FIGURE 7.4.2.2(b) Typical Elevator Explosion Venting for a
Double Casing Leg. :

Exception No. 1: Legs that have either belt speeds below 2.5 m/sec
(500 fi/min) or capacities less than 106 m’ /kr (3750 f*/hr).

Exception No. 2:  Those portions of outside legs, as defined in this
standard, below grade or passing through ground-level buildings.

7.4.3.3* Legs or portions of legs that are located inside shall
have the maximum practicable explosion relief area through
the roof directly to the outside. :

Exception: Legs that have either belt speeds below 2.5 m/sec (500 fi/
min) or capacities less than 106 m?/hr (3750 f2/hr).

7.5 Processing Machinery and Equipment.
7.5.1* General.

7.5.1.1 Receiving systems prior to the leg shall be equipped
with one or more devices such as grating, wire mesh screens,
permanent magnets, listed electromagnets, pneumatic separa-
tors, or specific gravity separators, to minimize or eliminate
tramp material from the product stream.

Exception: Barge and ship receiving systems using legs as the primary
reclaiming systems shall be allowed to have the tramp material protec-
tion after the unloading leg but prior to being handled in another legor
processing equipment.

7.5.1.2% Where tributary spouts or conveyors feed whole
grain or grain products for size reduction into grinders,
pulverizers, or rolling mills, they shall be equipped with
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properly installed permanent magnets or listed electromagnets,
pneumatic separators, specific gravity separators, scalpers, or
screens to exclude metal or foreign matter of a size larger than
the grain being processed as far as practicable.

7.5.1.3* Equipment shall be bonded and grounded to dissi-
pate static electricity.

7.5.1.4 All processing machinery and components, such as
magnets, shall be mounted to facilitate access for cleaning.

Exception: Where processing machinery is mounted on a tightfitting
base that prevents material from reaching inaccessible places beneath
the machine.

7.5.1.5 Screw, drag, or en-masse conveyors shall be fully en-
closed in metal housings and shall be designed to either re-
lieve or stop if the discharge end becomes plugged. '

7.5.2 Starch Processing Machinery and Equipment.

7.5.2.1 Carbon steel shall be avoided in the grinding chambers
and moving parts of grinding mills in favor of brass, bronze, stain-
less steel, and other metals with lower sparkir}g potential.
Exception: High-speed grinding Fitz mills.

7.5.2.2 The reels or sieves of screens, scalpers, and similar
devices shall be in dusttight enclosures.

AGRICULTURAL AND FOOD PROCESSING FACILITIES

8.1.2* Other dryers used in further processing of agricultural
commodities shall be outside the scope of this standard.

8.1.3* Dryers and auxiliary equipment shall be designed, op-
erated, cleaned, and maintained to minimize combustible ac-
cumulations on those inside surfaces intended to be free of
grain or product during drying.

8.2* Grain Dryers.
8.2.1* Location.

8.2.1.1 Dryers shall be located so as to minimize fire exposure
to adjacent buildings and structures, including other dryers,
to minimize ignition potential to operating and storage areas,.
and to provide access for fire fighting.

8.2.1.2 Dryers shall not be located inside grain-handling or
grain storage structures.

8.2.2 Construction.

8.2.2.1 Dryers shall be constructed of noncombustible mate-
rials. .

8.2.2.2 Dryers and related equipment shall be designed so

that the fire hazard inherent in equipment operating at
elevated temperatures is minimized.

8.2.2.3 Interior surfaces of dryers shall be designed to mini-
mize the accumulation of material and to facilitate cleaning.

Exception No. 1: Electrically conductive nonmetallic flexible connect-
ing ducts having an electrical resistance not greater than 1 megohm.

Exception No. 2: Plastic tubing used for sample delzvery systems.

7.5.9.4 Where more than one material source is connected to
a common conveyor or collector, each source so connected
shall be equipped with a rotary valve, choke seal, or other
method to reduce the likelihood of propagation of an explo-
sion in accordance with NFPA 69, Standard on Explosion Preven-
tion Systems.

7.5.2.5 Dry milling or grinding of starch shall be performed
in a separate building with explosion relief or in a separate
room isolated from other areas by interior walls designed
according to 4.1.2.

Exception No. 1: This requirement shall not apply if the equipment
can be designed to be protected in accordance with NFPA 69, Standard
on Explosion Prevention Systems, by deflagration containment, by ex-
plosion suppression, or by inerting the volume to reduce oxygen such
that combustion is not supported.

Exception No. 2: This requirement shall not apply if mills are pro-
vided with explosion venting to a safe outside location. If explosion
vent ducts longer than 3 m (10 ft) are to be used, the milling equip-
ment and explosion vent duct shall be designed to withstand the in-
creased vented explosion pressure.

Chapter 8 Dryers

8.1* General Requirements. This chapter shall apply to grain
dryers, commodity product dryers, and starch dryers.

8.1.1 Dryers, within the scope of this standard, shall function

‘to process materials that are subjected to heated air for the

purpose of reducing their moisture content.
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8.2:2:4"f%ryer&designeéftefreeirculatefafpostiomoﬂthe,,ex-
haust air shall have a means to minimize entrained particles
from being reintroduced into the drying chamber.

8.2.2.5 Outward opening doors or openings shall be pro-
vided to allow access to all parts of the dryer and connecting
spouts, inlet or outlet hoppers, and conveyors to permit in-
spection, cleaning, maintenance, and the effective use of por-
table extinguishers or hose streams. '

8.2.2.6 In case of fire, dryers shall be designed with means for
unloading (emergency dumping) of the dryer contents to a
safe outside location in which the location and the manner
does not cause fire exposure to adjacent buildings, structures,
or equipment. ’ ”

8.2.2.7 A method shall be provided for the safe handling of
burning material and for the extinguishment of the burning

material as it is emptied from the dryer.
v

8.2.3 Air Heating Systems.

8.2.3.1* Air heating systems shall include the heat source and
associated piping or wiring and the circulating fan and associ-
ated ductwork used to convey the heated air to the dryer.

8.2.3.2* The air heater and its components shall be selected
for the intended application, shall be compatible with the
types of fuels to be used, and shall be designed for the tem-
peratures to which they will be subjected.

8.2.3.3 Directfired air heating systems shall have a means to
minimize airborne combustible material from entering the -
drying chamber.

8.2.3.4 Burner systems and their controls for dryers fired by
fuel oil, natural gas, mixed gas, manufactured gas, or liquefied
petroleum gas, as well as mixing components, shall comply
with NFPA 86, Standard for Ovens and Furnaces.

8.2.3.5 Liquefied petroleum gas vaporizing burner installa-
tions shall comply with NFPA 58, Liquefied Petroleum Gas Code.
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8.2.3.6 Fuel systems, up to the point of connection to the
burner, shall comply with the following as applicable:

(1) NFPA 30, Flammable and Combustible Liquids Code

(2) NFPA 31, Standard for the Installation of Oil-Burning Equip-
ment

(3) NFPA 54, National Fuel Gas Code

(4) NFPA 58, Ligusfied Petroleum Gas Code

8.2.4 Safety Controls.

8.2.4.1 Safety controls shall be designed, constructed, and
installed such that required conditions of safety for operation
of the air heater, the dryer, and the ventilation equipment are
maintained.

8.2.4.2 The dryer and its auxiliary equipment shall be
equipped with excess temperature limit controls arranged to
supervise both of the following:

(1) Airstream between the fuel burner and the drying cham-
ber air inlet

(2) Airstream at the discharge of the cooling and heating
sections

8.2.4.3 Excessive temperatures detected by devices required
by 8.2.4.2 shall initiate an automatic shutdown.

8.2.4.3.1 The automatic shutdown shall accomplish all of the
following:

8.2.6.2 When operating practices prohibit the retention of
any grain in the dryer during intermittent unattended shut-
downs, a fire detection system shall not be required.

8.2.6.3* Means shall be provided for extinguishing fires within
the drying chamber.

8.3 Product Dryers.

8.3.1 Drying units shall be equipped with remote power cut-
off switches.

8.3.2 On directfired dryers, the air supply shall be filtered of
all particles that could be a combustion hazard.

8.3.3 Fuel systems, up to the point of connection to the dryer
burner, shall comply with the following as applicable:

(1) NFPA 30, Flammable and Combustible Ligquids Code

(2) NFPA 31, Standard for the Installation of Oil-Burning Equip-
ment

(3) NFPA 54, National Fuel Gas Code

(4) NFPA 58, Liguefied Petroleum Gas Code

8.3.4 Directfired dryers with an explosion hazard located
within buildings shall be protected in accordance with Sec-
tion 6.3.

8.3.5 The combustion and burner system and controls shall
be designed, operated, and tested as required in NFPA 86,
Standard for Ovens and Furnaces.

“(I) Shut off the fuel or heat to the burners.
(2) Stop the flow of product out of the dryer.
(3) Stop all airflow from fans into the dryer.
(4) Sound an alarm at a constantly attended location or for
the operator, or both, to prompt an emergency response.

8.2.4.3.2 An emergency stop shall be provided that will en-
able manual initiation of the automatic shutdown.

8.2.4.4 All safety control equipment shall be nonrecycling
and shall require manual reset before the dryer can be re-
turned to operation.

8.2.g Dryer Operation.

8.2.5.1 Operating controls shall be designed, constructed,
and installed so that required conditions of safety for opera-
tion of the air heater, the dryer, and the ventilation equipment
are maintained.

8.2.5.2 The drying chamber shall have an operating control
that maintains the temperature within prescribed limits.

8.2.5.3 Extraneous material that is not normally part of the
grain as it is received from the farm and that would contribute
to a fire hazard shall be removed before it enters the dryer.

8.2.6 Fire Detection and Protection.

8.2.6.1 Afire detection system shall be provided for the dryer
when the operation is intermittent during the drying season
and the dryer is shut down full or partially full of grain.

8.2.6.1.1 The fire detection system shall sound an alarm in a
constantly attended location.

8.2.6.1.2 The fire detection system shall be permitted to be
deactivated when the dryer has been thoroughly emptied and
cleaned or when the dryer has been emptied, cleaned, and
secured at the end of the drying season. ’

8.4 Starch Dryers.

8.4.1 General. Starch dryers shall be designed and located in
accordance with the requirements of 8.2.1 through 8.2.2.7.

8.4.2 Ignition Sources.

8.4.2.1* The interior heated surface of a starch dryer shall be
designed and maintained to prevent the accumulation of starch
that can attain a thickness or depth of 13 mm (% in.) or more.

8.4.2.2* Inspection and clean-out doors shall be located at
points in the system where spontaneous ignition is likely to
occur, specifically where starch can build up and where starch
is subject to continuous heat. -

8.4.2.3 Inspection and cleaning of the areas in 8.4.2.1 and
8.4.2.2 shall be performed to minimize starch accumulations.

8.4.2.4 The combustion and burner systems and controls shall ®
be designed, operated, and tested as required in NFPA 86, Stan-
dard for Ovens and Furnaces.

8.4.3 Fire Detection, Alarm, and Interlocking Systems.

8.4.3.1 Every dryershall have the means for detecting abnormal
conditions that indicate the presence or potential of a fire.

8.4.3.1.1 The detection of these conditions.shall activate an
alarm and automatically shut down the equipment and acti-
vate the extinguishing system.

8.4.3.1.2 The design of an automatically operated extinguish-
ing system shall include provisions for the necessary personnel
protective features required for inspection and cleaning of the
dryers.

8.4.3.2 The dryer system, including auxiliary ducts, fans, and
conveyors, shall be interlocked to provide a safe and orderly
shutdown in the event of mechanical failure or abnormal op-
erating conditions.
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8.4.4 Suppression and Extinguishing Systems.

8.4.4.1* Each dryer located inside a building shall be pro-
tected by a permanently installed fire protection system, €x-
plosion suppreéssion system, or both, in accordance with appli-
cable NFPA standards.

8.4.4.1.1 The system shall be actuated by fire or explosion
detection devices that will sound an alarm and sequentially
shut down the dryer.

8.4.4.1.2 The fire extinguishing system shall be capable of
manual actuation from locations that will be accessible during
a fire in the dryer.

8.4.4.1.3 The dryer shall not be returned to production until
the fire protection or explosion suppression system has been
restored. .

8.4.4.2 Piping for extinguishing systems shall be located to
minimize the possibility of destruction in case of an explosion.

8.4.4.3 The water supply for fire protection to buildings subject
to explosion hazards shall be sectionalized in such a way that a
water line break from an explosion can be readily isolated.

8.5* Inspection and Tests.

8.5.1 All fire detection equipment shall be tested and main-

tained in accordance with NFPA 72, National Fire Alarm Code.

8?52’7K11’ﬁTeXtiﬁgui's’ning’systems*sha‘d*beftestedfand——mai—ﬂ-

ment that uses these fluids and in areas containing storage
tanks for these fluids.

9.1.3 Enclosures for heat exchangers shall be constructed of
noncombustible materials and shall have access openings for
cleaning and maintenance.

9.1.4* Heat exchangers shall be located and arranged in a
manner that does not allow combustible dust to accumulate
on coils, fins, or other heated surfaces.

9.1.5 Heaters for heat transfer systems shall be provided with
operating controls in accordance with NFPA 86, Standard for
Ovens and Furnaces.

9.2 Comfort Heating.

9.2.1 In areas containing combustible dust, comfort heating,
if provided, shall be done by a means designed to prevent
ignition of dust clouds or layers.

9.2.2 Boilers used to provide hot water or low-pressure steam
for comfort heating shall be located in a nonhazardous area and
shall be installed in accordance with the requirements of 9.1.2.

9.2.3 Steam or hot water supply pipes and hot air supply
ducts to comfort areas shall be fitted with insulation having a
continuous, nonporous covering and an insulation quality suf-
ficient to keep the temperatures of the outer surface below
60°C (140°F) for personnel safety purposes and less than
121°C (250°F) for prevention of dust ignition.

tained in accordance with NFPA 25, Standard for the Inspection,
Testing, and Maintenance of Water-Based Fire Protection Systems.

8.5.3 Amanufacturer’s test and maintenance procedure shall
be provided to the owner for testing and maintenance of ex-
plosion suppression systems in accordance with NFPA 69, Stan-
dard on Explosion Prevention Systems. This procedure shall pro-
vide for the initial testing of the equipment as well as for
periodic inspection and maintenance.

Chapter 9 Heat Transfer Operations

9.1 Heat Transfer Systems.'

9.1.1 Heat transfer devices utilizing air, steam, or vapors of heat
transfer fluids shall be provided with pressure-relief valves where
necessary. Relief valves on systems employing combustible heat
transfer media shall be vented to a safe outside location.

9.1.2 Heaters and pumps for combustible heat transfer fluids
shall be located in a separate, dustfree room or building of
noncombustible construction and shall be protected by auto-
matic sprinklers designed in accordance with NFPA 13, Stan-
dard for the Installation of Sprinkler Systems, to control a fire in-
volving the combustible heat transfer fluid. Air for combustion
shall be taken from a clean outside source.

9.1.2.1* Buildings or rooms that contain heat transfer equip-
ment and boilers that use combustible heat transfer fluids shall
be located in separate areas such that they do not communicate
directly with areas that contain a dust explosion hazard.

9.1.2.2 Where combustible heat transfer fluids are used,
doorways shall be curbed or ramped and floor drains shall be
provided to direct spills of the heat transfer fluid to a safe
location. Automatic sprinkler protection designed to control
these fluid fires shall be provided in areas containing equip-
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Chapter 10 Dust Control

10.1* General. Dust control as used in this chapter shall be the
control of emission of airborne combustible dusts from pro-
cess and conveying equipment or material transfer points.

10.2 Removal of Layered Agricultural Dust.

10.2.1* Dust on floors, structural members, and other surfaces
shall be removed concurrently with operations.

10.2.2 The use of compressed air or other means that cause
dust to be suspended in air during removal from ledges, walls,
and other surfaces shall be permitted only after all machinery
in the area has been shut down and all sources of ignition
controlled. :

Exception: Areas in processing facilities shall be permitted o be
cleaned with compressed air, provided that both of the following condi-
tions are met:

(1) Airborne material will not envelop adjacent operating equipment.
(2) Prior to blowdown, areas and adjacent equipment are checked to
ensure that no ignition sources are present.

10.2.3* Portable electric vacuum cleaners, if used, shall be
listed for use in Class II, Group G, Division 1 atmospheres as |
defined in NFPA 70, National Electrical Code.

10.3 Dust Emissions.

10.3.1* A method shall be used to prevent the escape of dust
from process equipment into the surrounding environment.

10.3.1.1 Suppressants shall be permitted to be used for dust
control.

10.3.1.2 In grain elevators, a method to prevent the escape of
dust into surrounding areas shall be provided at leg boot sec-
tions, belt loaders, belt discharge or transfer points, trippers,
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turnheads, or distributors, and on unfiltered vents from which
dust could be emitted into interior areas with displaced air.

10.3.1.3 Packaging and weighing systems, including fixed
scale hoppers and upper and lower bins and garners, shall be
enclosed and, if necessary, equipped with a venting system or
air aspiration to collect the dust normally emitted by rapid air
displacement during filling and emptying.

10.3.1.4 Al machinery such as cleaners, scalpers, and similar
devices normally used inside structures but not designed to be
dusttight shall be provided with a means of controlling com-
bustible dusts, if present.

10.3.2* Collected grain dust shall be permitted to be returned
to the grain stream prior to or after being handled in a leg.
Dust alone shall not be added directly to the leg and handled
by itself. However, dust shall be permitted to be handled in an
outside located leg that is used as part of a dust loadout system.

10.3.3 Dust returned to handling equipment other than a leg,
storage, or process shall be returned downstream of the collec-
tion point in such a manner that it will not create dust emissions.

10.4 Dust Collection Systems.

10.4.1 Fans and Blowers. Fans and blowers designed to con-
vey combustible dusts through them shall be of spark-resistant
construction Type A or B as described in AMCA Standards
Handbook, Standard 99-0401-86, Classifications Jor Spark Resis-
tant Construction.

Exception: Conveyors, sifters, and hammermills used for the sizing of
oilseed meals and hulls shall be permitted to have a common dust
collection system.

10.4.6 Separate Collection Systems. Fach department in
starch manufacturing and handling (i.e., starch drying, grinding,
dextrine cooking) shall have a separate dust collection system.

10.4.7* Dust Liberation. Liberation of dust into the ambient
air within a shed or structure from open pits or hoppers, such
as truck or railcar dump pits, shall be reduced as much as’
practical by dust control.

10.4.8 Machinery Startup and Shutdown. Dust collection sys-
tems shall be in operation before startup of related machinery.

10.4.8.1 Shutdown of a dust collection system collecting only
combustible dusts shall actuate an audible or visual signal that
can be either seen or heard by the attendant.

10.4.8.2 Procedures shall be established, or an automatic se-
quence provided, to shut down related machinery if the dust
collection system shuts down during operations.

10.4.9 Filter Media Dust Collectors.

10.4.9.1 Filter media dust collectors shall have a monitoring
device (such as a differential pressure gauge) to indicate pres-
sure drop across the filter media.

10.4.9.2 Manufacturer’s recommendations and specifica-

tions-shall be-followed concerning actions to be taken based-

' 10.4.2 Dust collectors and filters used for grinders or ham-
mermills shall be located outside of buildings and shall be
protected in accordance with Section 6.3.

10.4.3* Location. Dust collectors shall be located outside of
buildings and shall be protected in accordance with Section 6.3.

Exception No. 1: Dust collectors shall be permitted inside of buildings if
located as close as practical to an exterior wall, vented to the outside
through straight ducts not exceeding 6 m (20 f2) in length, and designed
so that the explosion pressures will not rupture the ductwork or the collector

Exception No. 2:  Dust collectors shall be permitted to be located inside
of buildings if equipped with an explosion suppression system designed
according to NFPA 69, Standard on Explosion Prevention Systems.

Exception No. 3: Centrifugal separators, without bags, used for re-
moving moisture from coolers that handle pelleted, extruded, or flaked
grain and feed products shall be permitted inside or outside of build-
ings without explosion protection.

Exception No. 4:° Bin vent dust collectors directly mounted without a
hopper on a tank or bin, whose primary function is to Silter air dis-
Placed during filling or blending operations and return dust directly to
the bin, shall be permitted inside or outside of buildings withous explo-
sion protection. Filters that return air to inside of buildings shall be
capable of a minimum efficiency of 99.9 percent at 10 microns.

Exception No. 5: Filters used for classifying food products with air
(product purifiers) shall be permitted to be located inside or outside of
buildings without explosion protection.

10.4.4 Construction. All components of the dust collection
system shall be constructed of noncombustible materials.

Exception: Filter bags, filter media, liners, drive belts, wear parts, and
Slexible connector ducts.

10.4.5 Manifolding. Dust collection systems for one or more
hammermills or pulverizer mills shall not be manifolded with
other types of machinery. .

on the indicated pressure drop across the filter media.
10.4.10* Dust Bins and Tanks.

10.4.10.1 Binsand tanks for the storage of grain dust shall be
dusttight, constructed of noncombustible materials, and lo-
cated outside the buildings or structures.

10.4.10.2 "The dust bins and tanks shall have transfer systems
that are separated from the upstream operations by rotary
valves or choke seals, or through the use of other methods tG
reduce the likelihood of propagation of an explosion in accor-
dance with NFPA 69, Standard on Explosion Prevention Systems.

10.4.11* If provided, floor sweeps shall be on a separate, dedi-
cated vacuum or dust collection system, provided the fan is
located downstream of the filter.

10.4.12* Filtered Air.

10.4.12.1* Recycling of air from collectors to buildings shall
be permitted if the system is designed to prevent both a return
of dust and transmission of energy from a fire or explosion to
the building.

10.4.12.2 Filters that return air to the inside of buildings
shall be capable of a minimum efficiency of 99.9 percent at
10 microns. .

Chapter 11 Pneumatic Conveying

11.1* General.

IL1.1 Pneumatic conveying systems shall be installed in ac-
cordance with Section 7.3 and Sections 7.5 through 7.9 in
NFPA 654, Standard for the Prevention of Fire and Dust Explosions
Jrom the Manufacturing, Processing, and Handling of Combustible
Particulate Solids.
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11.1.2 Pneumatic conveying, as defined for this chapter, shall
consist of an enclosed tubing or piping system in which a raw
material, an intermediate processed commodity, or a finished
product is conveyed from one point to another with a stream
of air or other gases. Pneumatic conveying for product trans-
fer shall be distinguished from dust collection systems that are
designed to handle dust.

11.2 General Design.
11.2.1* All systemn components shall be electrically conductive.

11.2.2 Bonding and grounding shall be provided for all com-
ponents, including sight glasses and couplings.

11.2.3 Electrical wiring and power equipment shall meet all
applicable requirements of NFPA 70, National Electrical Code.

11.3 Piping, Valves, and Blowers.

11.3.1 Positive- and negative-type pressure systems shall be
permitted. Where the blower discharge pressure and its con-
veying system are designed to operate at gauge pressures ex-
ceeding 103 kPa (15 psi), the system shall be designed in ac-
cordance with Section VIII of ASME Unfired Pressure Vessel Code.

11.3.2 All piping and tubing systems shall be as follows:

(1) Supported to include the weight of material in a full or
choked position
(2) Airtight and dusttight

(3) Assembled in such a manner as to provide convenient
disassembly for cleaning

11.3.3 Pressure- and vacuum-relief valves shall be located, de-
signed, and set to relieve pressure to protect the system com-
ponents.

11.3.4 Multiple-direction valves shall be of airtight and dust-

tight construction and sized to effect a positive diversion of the

product with a full cross-sectional open area. Diversion in one

direction shall seal all other directions from air, dust, or prod-
_uct leakage.

11.4 Air-Material Separators.

11.4.1 Air-material separators connected to processes that are
potential sources of ignition such as hammermills, ovens, and
directfired dryers, and other similar equipment placed inside
or outside of buildings shall be protected in accordance with
Section 6.3.

11.4.1.1 Indoor airmaterial separators protected by explosion
venting shall be located adjacent to an exterior wall and vented to
the outside through straight ducts not exceeding 6 m (20 ft) in

length.

11.4.1.2 Indoor air-material separators protected by explo-
sion venting shall be designed so that the explosion pressures
will not rupture the ductwork or the separator.

11.4.2 Cyclones with 20.76 m (30 in.) diameter or less used as
air-material separators shall be allowed to be placed inside
buildings without explosion protection when the following
conditions are present:

(1) The room, building, or other enclosure is not a Class I,
Division 1 or 2 or Class II, Division 1 area as defined by
Article 500 of NFPA 70, National Electrical Code.

(2) The material being processed has a minimum ignition
energy of more than 10 mJ. ’
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(3) The system is a closed process, excluding cleaning vacuum
systems.

(4) The material being processed has a Kj, of less than 200
bar-m/sec.

11.4.3* Filtered Air.

11.4.3.1* Recycling of air from air-material separators to build-
ings shall be permitted if the system is designed to prevent trans-
mission of energy from a fire or explosion to the building.

11.4.3.2 Air that is returned inside the building or to air
makeup systems shall be filtered to the efficiency of 99.9 per-
cent at 10 microns.

11.4.3.3* Air from multiple pneumatic filters shall be permit-
ted to be returned to the air makeup system.

11.4.3.4* Air from hammermill filters shall not be returned to
the air makeup system.

11.4.3.5* Air from filters used for classifying food products
(purifiers) shall be permitted to be returned to the air
makeup system. '

" 11.4.4 Air from a multiple pneumatic cohveying system,

negative or positive, shall be permitted to be returned to the
air makeup system.

11.5 Receiving and Shipping Conveyances.

___11.5.1* All transport modes such as railcars (hopper cars, box-

cars, or tank cars) and trucks (both receiving and shipping in
bulk), into which or from which commodities or products are
pneumatically conveyed, shall be electrically bonded to the
plant ground system or earth grounded.

Exception: Materials of processes involving inert materials, such as
limestone at feed mills. :

11.5.2 Flexible connections shall be electrically conductive,
having a resistance not greater than 1 megohm.

11.5.3 All connections between the transport vehicles and
the plant system shall be made on the outside of the building.

a

Chapter 12 Building Fire Protection
12.1* Portable Fire Extinguishers. Portable fire extinguishers
shall comply with NFPA 10, Standard for Portable Fire Extinguishers.

12.2 Automatic Sprinklers. Where instalied, automatic sprin-
Kklers shall comply with NFPA 13, Standard for the Installation of
Sprinkler Systems.

12.3 Supervisory Services. Where installed, supervisory ser-
vices shall comply with NFFPA 72, National Fire Alarm Code.

12.4 Standpipe and Hose.

12.4.1 Standpipes and hoses, where installed, shall comply with
NFPA 14, Standard for the Installation of Standpipe and Hose Systems.

12.4.2 Wet or dry standpipes shall be provided to all operat-
ing levels over 23 m (75 fi) above grade.

12.4.3* Wet or dry standpipes shall be installed in warehouses

- and packing areas with combustible contents.

Exception: Bulk storage warehouses or warehouses used for other than
agricultural or food product storage.
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12.5: Emergency Preplanning.

12.5.1 Each facility shall have a written emergency action
plan that includes, but is not limited to, the following:

(1) A means of notification for occupants in the event of fire
and explosion

(2) A preplanned evacuation assembly area

(8) A person(s) designated to notify emergency responders,
including the fire department

(4) Afacility layout drawing(s) showing egress routes, hazard-
ous chemical locations, and fire protection equipment

(5) Location of a material safety data sheet(s) for hazardous
chemicals

(6) An emergency telephone number(s)

(7) Emergency response duties for occupants

12.5.2 Annual training shall be provided regarding the emer-
gency action plan for all affected personnel.

12.5.3 The emergency action plan shall be coordinated with
local emergency responders and shall include fire department
prefire plans.

12.6 Fire-Fighting Operations. .

12.6.1 Fires, when discovered, shall be reported promptly to
facility management and emergency responders, including
the fire department.

12.6.2* If possible, incipient fires shall be manually extin-

Exception No. 2:  Electrical equipment that is housed in an enclosure
that meets the applicable requirements of NFPA 496, Standard for
Purged and Pressurized Enclosures for Electrical Equipment.

13.3 Hot Work.

13.3.1* Hot work operations in facilities covered by this stan-
dard shall comply with the requirements of NFPA 51B, Stan-
dard for Fire Prevention During Welding, Cutting, and Other Hot
Work, except as modified in this section.

13.3.2 Hot work shall be permitted only in safe, designated ar-
eas and shall not be permitted on equipment that is operating.

13.3.3 If it is necessary to cut or weld outside of safe, desig-
nated areas, the precautions in 13.3.3.1 through 18.3.3.3 shall
be followed.

13.3.3.1* A hot work permit system shall be used.

13.3.3.2 The hot work permit system shall include the follow-
ing conditions:

(1) The area within 11 m (35 ft) of the work shall be cleaned
of combustible dust.

(2) Other combustibles within 11 m (35 ft) of the work shall
be moved or protected with covers, guards, or shields.

(8) Combustible floors or equipment in or below the work
area shall be wet down or covered with damp sand, metal
shields, or fire-retardant blankets or tarps.

(4) All equipment shall be thoroughly cleaned of combus-

guished or burning materials removed. Burning materials
shall not be transferred into legs.

12.6.3 If afire cannot be controlled promptly in its incipient
stage, the endangered structure(s) shall be evacuated.

12.6.4 Bearing fires shall be extinguished with a gentle appli-
cation of water fog onto the bearing for cooling.

12.6.4.1 If water is not available, other means of exﬁné‘uish-
ment shall be permitted to be used on the bearing fire, provided
caution is taken to avoid the suspension of combustible dust.

12.6.4.2 If the bearing is located inside equipment, material
flow shall be stopped and equipment shall be shut down. Ex-
treme caution shall be used when equipment is opened.

12.7 Maintenance. Water-based extinguishing systems shall be
maintained in accordance with NFPA 25, Standard for the Inspec-
tion, Testing, and Maintenance of Water-Based Fire Protection Systems.

N 7 A

Chapter 13 Supplemental Requirements

13.1 Applicability. The requirements of Chapter 13 shall ap-
ply to all facilities, both new and existing.

13.2 Electrical Wiring and Equipment.

13.2.1 Electrical wiring and equipment shall comply with
NFPA 70, National Electrical Code.

13.2.2* Electrical wiring and equipment in areas meeting the
definition of Class II, Group G, Division 1 or 2 according to
Article 500 of NFPA 70, National Electrical Code, shall comply
with Article 502 of that code.

Exception No. 1:  Electrical equipment that has been listed and in-
stalled as intrinsically safe according to Article 504 of NFPA 70.

tibie material and oil residues, and any exposed combus-
tible linings shall be removed.

(5) Combustible dust or flammable vapor-producing ma-
chinery or operations in the area shall not be permitted
to be operating during the work.

(6) Fire protection or detection systerns, if provided, shall be
in operation during the work unless the work is being
performed on the system. ’

(7) Floor and wall openings within 11 m (35 ft) of the work
shall be covered or closed, and all open spouts in the
work area shall be sealed or plugged.

(8) A fire watch supplied with suitable portable extinguish-
ers or a water hose shall be maintained during the work
and for at least 60 minutes after the work is completed.

(9) The duration of the permit system shall not exceed one
shift.

(10) Hot work shall not be permitted on equipment that is
operating, v

13.3.3.3 The person responsible for authorizing the hot work
operations shall perform the following duties:

(1) Inspect the proposed work area to determine that the
conditions of the permit system have been met

(2) Designate such additional precautions as are deemed nec-
essary

(3) Sign the permit to authorize the work

13.3.4 The hot work operations shall be stopped if the condi-
tions of the permit change.

13.3.5 Upon completion of the work and after a time suitable
for cooling hot surfaces, the areas shall be restored to normal
operation.

13.3.6 Fire protection or detection systems shall not be dis-
abled unless the hot work could activate them. I so, such Sys-
tems shall be restored to service promptly after the hot work
task is completed.
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13.3.7 Regular inspections of the work area shall be made to
determine that no smoldering fires develop, and an additional
inspection shall be performed prior to closing the area for the
day or weekend.

13.3.8 Spark-producing portable power tools and propellant-
actuated tools shall not be used where combustible dust is
present.

13.3.9 When the use of the spark-producing tools becomes
necessary, the following procedures shall be performed:

(1) All dust-producing machinery in the area shall be shut
down.

(2) All equipment, floors, and walls shall be carefully cleaned
and all dust accumulations in the area removed.

13.3.10 After completion of the work requiring the use of
propellant-actuated tools, a check shall be made to be sure
that no cartridges or powder charges are left on the premises
where they could enter equipment ot otherwise be acciden-
tally discharged. -

13.4* Static Electricity. Static electricity shall be dissipated by
using bonding and grounding. -
13.5 Engine- and Motor-Driven Equipment.

13.5.1 Engine- and motor-driven equipment used in con-
fined Class II, Group G, Division 2 operating areas shall be

. equipped with safety devices designed to reduce the potential
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age rooms, and so forth, as permitted in NFPA 30, Flammable
and Combustible Liquids Code.

13.7.2 Portable LP-Gas containers located inside the facility
shall be stored, used, and handled in accordance with
NFPA 58, Liquefied Petroleum Gas Code.

13.8* Outside Contractors.

13.8.1 Outside contractors performing work within the con-
fines of the facility shall be instructed in applicable safety poli-
cies and procedures, which shall include, but are not limited
to, the following:

(1) Hot work permits .
(2) Prohibition of smoking in hazardous areas

13.8.2 The local facility manager shall establish a procedure
for daily follow-up to ensure that the contractors are comply-
ing with established requirements.

13.9 Warning Signs.

13.9.1 Where personnel are exposed to bodily risk from in-
stalled fire or explosion prevention systems, such as inert gas
systems used to reduce oxygen concentration or explosion
suppression systems, equipment and buildings having such
systems shall be provided with warning signs.

13.9.2 Warning signs shall indicate the potential dangers,
shall state adequate precautions, and shall be posted at all

fire hazard and electrical shock hazard.

13.5.2* Engine- and motor-driven equipment shall meet the
requirements of NFPA 505, Fire Safety Standard for Powered In-
dustrial Trucks Including Type Designations, Avreas of Use, Conver-
sions, Maintenance, and Operations. >

Exception: Front-end loaders or similar equipment used in flat stor-
age areas or marine vessels to handle grain, meal, hulls, or other agri-
cultural commodities.

13.5.3 Spark arresters shall be used on the exhaust stacks of

_ all dieselpowered units.

Exception No. 1: Engines equipped with turbo-chargers.

Exception No. 2: Road vehicles, such as grain delivery vehicles, loco-
motives, and other vehicles that do mot operate in combustible dust-
producing areas.

13.5.4* Refueling shall be conducted outdoors.

13.5.5*-Surface dust shall be removed from engine- and motor-
driven equipment at regular intervals during operation.

13.5.5.1 Cleaning of front-end loaders or other motor-driven
equipment with compressed air shall not be conducted in haz-
ardous locations.

13.5.5.2 Spark arresters shall be cleaned or replaced accord-
ing to the manufacturer’s recommendation.

13.5.6 Maintenance procedures shall comply with the manufac-
turer’s instructions regarding replacement of insulation, covers,
electrical enclosures, and parts of the electrical system designed
to reduce chafing of insulation or termination failure.

13.6* Smoking. Smoking shall be permitted only in desig-
nated areas.

13.7 Storage of Oils, Flammable Liquids, and Liquefied Pe-
troleum Gas (LP-Gas).

13.7.1 Flammable and combustible liquids shall be stored in
closed containers, safety cans, flammable liquid cabinets, stor-
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entrances to the building or equipment.
13.10 Miscellaneous Storage in Grain-Handling Facilities.

13.10.1 Sacks, nonessential uninstalled machinery or parts,
or other supplies shall not be stored in areas where the only
other combustible material is the agricultural commodity that
is being stored.

13.10.2 Miscellaneous storage shaﬂ not impede fa;:ility
housekeeping or fire fighting. :

13.11 Maintenance. All equipment provided in accordance
with the requirements of this standard shall be maintained in
a safe operable condition in accordance with manufacturer’s
specifications and recommendations.

Annex A Explanatory Material v

Annex A is not @ part of the requirements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text
paragraphs.

A.1.1.1 Examples of facilities covered by this standard include,
but are not limited to, bakeries, grain elevators, feed mills, flour -
mills, milling, corn milling (dry and wet), rice milling, dry milk
products, mix plants, soybean and other oilseed preparation op-
erations, cereal processing, snack food processing, tortilla plants,
chocolate processing, pet food processing, cake mix processing,
sugar refining and processing, and seed plans.

A.1.2 This standard is voluntary and follows the accredited
NFPA practices. Public authorities with lawmaking or rule-
making powers who are considering adoption of this standard
should do so in a manner consistent with NFPA licensing pro-
visions and should undertake an appropriate rule-making pro-
cess consistent with the jurisdiction. :
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A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “au-
thority having jurisdiction,” or its acronym AH]J, is used in NFPA
documents in a broad manner, since jurisdictions and approval
agencies vary, as do their responsibilities. Where public safety is
primary, the authority having jurisdiction may be a federal, state,
local, or other regional department or individual such as a fire
chief; fire marshal; chief of a fire prevention bureau, labor de-
partment, or health department; building official; electrical in-
spector; or others having statutory authority. For insurance pur-
poses, an insurance inspection department, rating bureau, or
other insurance company representative may be the authority
having jurisdiction. In many circumstances, the property owner
or his or her designated agent assumes the role of the authority
having jurisdiction; at government installations, the command-

__ing officer or. departmenml,oﬂicia_l,mayfbefthefaut—her-—l'a,'—havir—:g—

Jjurisdiction.

A.3.2.4 Listed. The means for identifying listed equipment may
vary for each organization concerned with product evaluation;
some organizations do not recognize equipment as listed unless
it is also labeled. The authority having jurisdiction should utilize
the system employed by the listing organization to identify a
listed product.

A.3.3.1 Agricultural Dust. Any time a combustible dust is pro-
cessed or handled, a potential for explosion exists. The degree
of explosion hazard will vary depending on the type of agricul-
tural dust and processing methods used.

A dust explosion has the following five conditions, all of
which must be met: :

(1) The dust is combustible.

(2) The dust particles are in suspension.

(3) The dust particles exceed the minimum explosive con-
centration in air.

(4) The dustis confined within a piece of equipment, a build-
ing, or a structure.

(5) A source of ignition is present.

Evaluation of a combustible dust explosion hazard and the pre-
vention techniques employed should be determined by means of
actual test data. All combustible dusts that can produce a dust explo-
sion should be tested so as to determine the following data:

(1) Particle size distribution

(2) Moisture content as received and dried

(3) Minimum dust concentration to ignite

(4) Minimum energy required for ignition (joules)

(5) Maximum rate of pressure rise at various concentrations
(6) Layer ignition temperature

(7) Maximum explosion pressure at optimum concentration

Optional testing includes the following:

(1) Dust cloud ignition temperature

(2) Maximum permissible oxygen content to prevent ignition
(3) Electrical resistivity measurement

A.3.3.2 Bulk Raw Grain. Cleaning or drying does not consti-
tute processing.

A.3.3.3 Explosion. For the purposes of this standard, the term
explosion is equivalent to the term deflagration as identified in
NFPA 68, Standard on Explosion Protection by Deflagration Venting.

A.4.1.2 For information on designing to relieve explosion
pressure, see NFPA 68, Standard on Explosion Protection by Defla-
gration Venting.

A.4.14 For the purpose of this standard, masonry construc-
tion refers to stone, brick, gypsum, hollow tile, concrete block,
and cinder block building units, or other similar building
units or materials laid up unit by unit and set in mortar.

A.4.1.6 Guidance is provided in NFPA 780, Standard Jor the
Installation of Lightning Protection Systems, for determining the
need for lightning protection.

A.4.2 The suggested minimum angle of repose of dust is
60 degrees. Vertical surfaces should be smooth to facilitate
cleaning. Horizontal surfaces should be minimized to prevent

accumulation of dust.
[

A.4.5.2 See NFPA 68, Standard on Explosion Protection by Deflagra-
tion Venting, for information on the design of explosion venting.

__A.5.2.2 If a vertical vent stack cannot be installed because-of

structural conditions, the vent should be permitted to be lo-
cated in the side of the bin, below its top, or should be permit-
ted to be installed at an angle of up to 30 degrees from vertical.

A.6.1 Itshould be noted that the protections described in Chap-
ter 6 might not, in themselves, elininate explosion or deflagra-
tion propagation. Other means, when practicable, such as rotary
valves, fast-closing valves, conveyor seals, or chokes can minimize
propagation potential. Ultimately, if adequate explosion venting
is provided or equipment fails, explosion Ppropagation could still
be possible. Additional information on deflagration isolation can
be found in NFPA 69, Standard on Explosion Prevention Systems, and
in the annex material of NFPA 654, Standard Jor the Prevention of
Fire and Dust Explosions from the Manufacturing, Processing, and Han-
dling of Combustible Particulate Solids.

A.6.2 See NFPA 68, Standard on Explosion Protection by Deflagration
Venting, for information on the design of explosion venting. w

A.6.2.1 These are locations in which combustible dust is in
the air under normal operating conditions in quantities suffi-
cient to produce explosive or ignitable mixtures; or where me-
chanical failure or abnormal operation of machinery or
equipment could cause explosive or ignitable mixtures to be
produced, and could also provide a source of ignition through
simultaneous failure of electrical equipment, operation of
protection devices, or from other causes.

Situations can occur in which it is not possible to provide cal-
culated deflagration venting as described in NFPA 68, Standard on
Explosion Protection by Deflagration Venting. Such situations do not
Justify the exclusion of all venting. The maximum practical
amount of venting should be provided, since some venting
should reduce the damage potential. In addition, consideration
should be given to other protection and prevention methods.

Table A.6.2.1 contains 20-L sphere test data for selected
agricultural dusts with known explosion data parameters to
aid in the determination of the potential for a dust explosion
hazard to be present in the enclosure.

2008 Edition



61-18 PREVENTION OF FIRES AND DUST EXPLOSIONS IN AGRICULTURAL AND FOOD PROCESSING FACILITIES

Table A.6.2.1 20-L Sphere Test Data — Agricultural Dusts

Minimum Percent
Particle Explosive Greater

P,. K, Percent Size Concentration Than 200
Dust Name (barg) (barm/sec) Moisture (pm) (g/m®) Mesh
Alfalfa 6.7 94 2.1 36
Apple 6.7 34 155 125
Beet root 6.1 30 108 125
Carrageen 8.5 140 3.8 98
Carrot 6.9 65 29 100
Cocoa bean dust 7.5 152 125
Cocoa powder 7.3 128
Coconut shell dust 6.8 111 6.5 51
Coffee dust ’ 6.9 - BB 438 321
Corn meal 6.2 47 82 403
Cornstarch 7.8 163 11.2
Cotton 7.2 24 44 100
Cottonseed 7.7 35 345 125
Garlic powder 8.6 164
Gluten 7.7 110 150 . 125
Grass dust 8.0 47 200 125
Green coffee 7.8 116 50 45
Hops (malted) 8.2 - 90 490
Lemon peel dust 6.8 125 9.5 38
Lemon pulp 6.7 74 2.8 180
Linseed 6.0 17 300
Locust bean gum 7.8 78 1.7 53
Malt 7.5 170 105 72
———— ————Q8atflour &g 81— 86
Oat grain dust 6.0 14 295 75
Olive pellets 10.4 .74 125
Onion powder - 9.0 157
Parlsey (dehydrated) 7.5 110 54 26
Peach 8.4 81 140 60
Peanut meal and skins 6.4 45 3.8
Peat 8.3 51 74 125
Potato 6.0 20 82 250
Potato flour 9.1 69 65 125
Potato starch 9.4 89 32
Raw yucca seed dust 6.2 65 12.7 403
Rice dust 7.7 118 2.5 4
" Rice flour 7.4 57 60
Rice starch 10.0 190 ) 18 90
Rye flour . 89 79 ' 29
Semolina 7.6 79 100 9
Soybean dust 7.5 125 21 200 59
Spice dust 7.8 172
Spice powder 7.3 65 10.0
Sugar (10x) 8.4 154
Sunflower 7.9 44 420 125
Sunflower seed dust 7.8 92 9.7 500
Tea 7.6 102 6.3 76 125
Tobacco blend 8.8 124 6.9 100 55
Tomato 200 100
‘ Walnut dust 8.4 174 6.0 100 31
! Wheat flour 9.0 139 12.9 200 6
L Wheat grain dust 9.3 112 ‘ 80 60
Wheat starch 9.8 132 20 60
Xanthan gum 7.5 61 8.6 45
Notes: .
(1) Normalized to 1 m® test vessel pressures, per ASTM E 1226, Standard Test Method for Pressure and Rate of
Pressure Rise for Combustible Dusts.

(2) See also Table F.1(a) in NFPA 68, Standard on Explosion Protection by Deflagration Venting, for additional
information on agricultural dusts with known explosion hazards.

(8) For those agricultural dusts without known explosion data, the dust should be tested in accordance with
ASTM E 1226, Standard Test Method for Pressure and Rate of Pressure Rise for Combustible Dusts.

Source: FM Global. .
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A.6.2.2 If an explosion vent recloses after relieving an explo-
sion pressure wave, an implosion can occur.

A.6.3.3 See NFPA 68, Standard on Explosion Protection by Defla-
gration Venting, for information on determining the appropri-
ate explosion venting area and arrangement. For information
on venting bucket elevators, see the National Grain and Feed
Association Research report, Emergency Preplanning and Fire
Fighting Manwal — A Guide for Grain Elevator Operators and Fire
Department Officials.

A.7.1.3 Pillowblock bearings are preferred for head, tail, and
bend pulleys.

A.7.3 Throwing of grain for a considerable distance (i.e., not
confined in spouts) should not be permitted unless absolutely
necessary in open or semiconfined spaces, such as in barg
and ship loading or in large bulk grain storage areas.

A.7.3.1 Each bulk material conveyor should be provided with
a motion detector device that will cut off the power to the
drive motor and actuate an alarm in the event of any slowdown
equivalent to, or exceeding, 20 percent. Feed to the bulk ma-
terial conveyors should be stopped or diverted.

A.7.3.4 CFR1910.272(b)(2) (p) (2) requires that belting have
a surface electrical resistance not greater than 300 MQ. Sub-
section 7.3.4 requires that belting have a surface resistivity not
greater than 100 MQ per square. Surface resistance in ohms

specifications. Surface resistance is a point-to-point measure-
ment. Surface resistivity is a measurement of resistance of a
square unit of area and is the same regardless of the size of a
material.

There is still much debate on the correct test méthod to use
for each measurement, since it is dependent on a number of
variables, including the type of material and its resistivity (how
conductive or insulative the material is). This topic needs to be
reviewed in much greater detail. Surface resistance and surface
resistivity are not the only factors to consider. Volume resistivity
should also be considered, along with the conductivity of the pul-
leys and the total resistance from the belt to ground.

A.7.3.6 For equipment lined with combustible material (other
than spouts), a means should be provided to have access for fire
fighting. The use of noncombustible ceramic or steel linings is
preferred. If combustible linings are used extensively, it is sug-
gested that a firebreak of noncombustible lining material be
used at a grain stream direction change point.

A.7.3.8 Spout openings in distributors and turnheads should
be closed when not in use, to reduce the likelihood of propa-
gation of flame through idle spouts.

A.7.4.1.2 Access doors should be dusttight. Pits should be
lighted and accessible and should provide ample room for
cleaning, lubrication, repairs, and replacement of parts. Eleva-
tor boot sections and the spouts feeding them should be con-
structed so as to minimize choking of the boot.

A.7.4.1.4 Any motor or combination of motors utilized should
be no larger than the smallest standard motor(s) capable of
meeting this requirement.

A.74.1.5 Belt alignment monitoring devices are recom-
mended for all elevator legs. Bearing monitoring systems are
recommended for head, tail, and bend (knee) pulley bearings
on elevator legs. ’

A.7.4.1.9.1 CFR 1910.272(b)(2) (p)(2) requires that belting
have a surface electrical resistance not greater than 300 MQ.
Subsection 7.3.4 requires that belting have a surface resistivity
not greater than 100 MQ per square. Surface resistance in
ohms and surface resistivity in ohms per square are two differ-
ent specifications. Surface resistance is a point-to-point mea-
surement. Surface resistivity is a measurement of resistance of
a square unit of area and is the same regardless of the size of
the material.

There is still much debate on the correct test method to use
for each measurement, since it is dependent on a number of
variables, including the type of material and its resistivity (how
conductive or insulative the material is). This topic needs to be
reviewed in much greater detail. Surface resistance and surface
resistivity are not the only factors to consider. Volume resistivity
should also be considered, along with the conductivity of the pul-
leys and the total resistance from the belt to ground.

A.7.4.1.10 This requirement is also desirable for outside legs.
The exemption for 106 m®/hr (3750 ft*/hr) represents a pro-
cessing rate of 3000 bushels/hr. This exemption is based on
reports that low belt speeds with large buckets substantially
reduce dust concentrations.

A.7.4.2.1 Inside legs located in concrete leg wells should be ]
avoided. Where venting is provided for an inside bucket eleva-
tor, explosion vents should be directed to outside areas follow-
ing the guidelines of NFPA 68, Standard on Explosion Protection
by Deflagration Venting, and distributing leg vents along the leg
as recommended. Vents should never be directed to the inside

of a structure. It is preferable to locate inside legs that are to

be vented next to outside walls, to minimize the length of
explosion relief ducts.

Explosion suppression devices can be used in conjunction
with leg feed and discharge points to limit flame propagation
into structures or other grain-handling equipment.

A.74.2.1(3) The exemption for 106 m>/hr (3750 ft®>/hr) rep-.
resents a processing rate of 3000 bushels/hr. This exemption
is based on reports that low belt speeds with large buckets
substantially reduce dust concentrations. -

A.7.4.2.2 Explosion venting is recommended for all outside
legs handling grain or grain products, regardless of size or use.
All legs handling grain and other combustible materials, not

Jjust whole grain legs, are subject to an explosion. The legis the

most frequent location for a primary explosion to occur.

A.7.4.3.2 For guidance on explosion venting design guidelines,
see A.7.42.2.

A.7.4.3.3 The exemption for 106 m>/hr (3750 ft®/hr) repre-
sents a processing rate of 3000 bushels/hr. This exemption is
based on reports that low belt speeds with large buckets sub-
stantially reduce dust concentrations. ’

A.7.5.1 Openings of 64 mm x 64 mm (2% in. x 2% in.) should
be used on grating for receiving pits, to limit entry of foreign
objects. Larger openings could be needed to accommodate
some materials, such as whole corncobs and hay cubes.

A.7.5.1.2 Such devices should be installed on hoppers, con-
veyors, or spouts that handle grain from truck dump pits, rail-
car dump pits, and barge or ship unloading systems prior to
entry of the grain into subsequent conveyprs, elevators, or pro-
cessing machinery, to minimize the entry of tramp metal and
other foreign objects. .
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A7.5.1.3 NFPA 77, Recommended Practice on Static Electricity,
provides information on this subject. .

A.8.1 Static deposits of combustible dust on heated surfaces are
subject to ignition due to carbonization of the dust. Understand-
ing of the mechanism involved is lacking, but it does appear that
there is no direct relationship between the temperature neces-
sary to ignite a dust cloud and that necessary to ignite a dust layer.
Rather, a time-versus-energy (temperature) relationship appears
to be involved. The higher the temperature, the shorter the time
needed for carbonization and subsequent ignition.

The energy necessary to ignite a dust cloud has to be great
enough to raise the dust particles to their ignition tempera-
ture and overcome heat losses to the surrounding air. The
energy has to be of sufficient duration to ignite enough adja-
cent dust particles to sustain propagation of the flame front. A
static dust deposit has none of the dynamic motion and heat
losses of a dust cloud. Also, the insulating characteristics of
organic dusts act to retard the heat loss from particles of dust
in intimate contact with the heated surface. Thus, a lower tem-
perature is necessary to establish the time-energy relationship
leading to ignition. This behavior, combined with the fact that
the ignition temperature of an organic dust is lowered by pro-
longed heat exposure, gives cause for concern over dust de-
posits on heated surfaces. The ignition of a dust layer and the
subsequent quiescent burning can provide the pilot flame
necessary to ignite a dust cloud.

A Oy WO TN 2 L kD e vy
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setting and possibly slow down the rate of grain flow through
the dryer. It has to be recognized that the burner needs to
operate at abnormally high firing rates when the outside tem-
peratures are unusually cold.

A.8.2.6.3 One or a combination of the following methods,
depending on local conditions, should be used:

(1) Fixed water spray or automatic sprinkler systems with ad-
equate water supplies (see NFPA 13, Standard for the Instal
lation of Sprinkler Systems, and NFPA 15, Standard for Water
Spray Fixed Systems for Fire Protection)

(2) Hose lines, 38 mm (1% in.), of sufficient length to reach
all access openings on the dryer, connected to a 51 mm
(2in.) or larger water supply line (see NFPA 14, Standard for
the Installation of Standpipe and Hose Systems)

(3) Small-diameter hose lines of sufficient length to reach all
access openings on the dryer and supplied by the domes-
tic water system

(4) Fixed water spray or automatic sprinkler systems supplied
by a dry standpipe

(5) An adequately designed steam-smothering system

(6) Class A portable fire extinguishers

A.8.4.2.1 Spontaneous ignition is a primary cause of dryer
fires and explosions. The requisites of this phenomenon are a
heated surface or a hot airstream, a layer of product exposed
to this heat, and time. In the case of starch, a catalyst appears
to be water from leaks or condensation. Fires have occurred in

dard for Ovens and Furnaces.

A.8.1.3 Spontaneous ignition is a primary cause of dryer fires
and explosions. The requisites of this phenomenon are 2
heated surface or a hot airstream, a layer of product exposed
to this heat, and time.

A.8.2 Typically, a grain dryer is a selfcontained unit that pro-
cesses bulk quantities of an agricultural commodity either by con-
tinuous flow or in batch quantities. The dryer is usually located
on the plant property, adjacent to the elevator, storage building,

_or tank. The commodity, either directly from harvest or from

interim storage, contains extraneous materials, partly as a result
of harvesting, that have a tendency to interfere with the drying
process and to contribute to fires within the dryer itself.

A.8.2.1 Particular attention is needed when adjacent build-
ings or structures are of combustible construction or have
walls with vents, windows, or spout or conveyor openings.

A.8.2.3.1" The dryer can be direct fuelfired (i.e., the products
of combustion enter the drying chamber) or indirect fuel-
fired (i.e., the products of combustion do not enter the drying
chamber).

A.8.2.3.2 Typically, the firing rates of grain dryers are on a
demand basis created by a temperature-measuring device lo-
cated in the heated airstream prior to its contact with grain.
The demand set point is chosen to produce the desired de-
gree of dryness or moisture removal.

This control arrangement maintains the air temperature
within the upper and lower temperature ranges of the measur-
ing device. If the temperature range is exceeded, the burner
firing rate is reduced and, when the temperature drops below
the lower range, the burner firing rate is increased.

This control arrangement is satisfactory for most operating
conditions, grain moisture content, and ambient temperature
conditions. Operators usually recognize that, if the grain is
unusually wet, they need to increase the dryer temperature
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such accumulations at normal operating temperatures— of
177°C (850°F). Thus, the control of these elements through
design, operation, cleaning, and maintenance will prevent ex-
plosions from this ignition source.

A.8.4.2.2 Typical points where spontaneous ignition is likely
to occur include the following:

(1) Adjacent to steam coils that are subject to starch accumu-
lation

(2) In tubes or ducts of dryers where starch can accumulate
(e.g., in elbows below a vertical run where entrained dust
will fall when the fan is shut off, where there is a sharp
change of direction from vertical to horizontal, and
where there is a marked change to a lower velocity, such as
a duct leading into a cyclone)

(3) Near burners to detect carbon buildup

A.8.4.4.1 Where an outside dryer is provided with adeguate
explosion venting, fire protection or explosion suppression
systems are not always necessary.

A.8.5 The entire fire-extinguishing system should be com-
pletely inspected at least annually. More frequent general in-
spections are recommended. Regular service contracts with
the manufacturer or installing company are recommended.

In the annual inspection, particular attention should be
given to the detection and actuation system, containers, pip-
ing and nozzles, and auxiliary equipment.

The inspection of detection and actuation system should
include the following:

(1) The detectors should be checked (and cleaned if neces-
sary) to ensure that they are free of foreign substances.

(2) If the detection system is supervised, the supervisory fea-
tures should be checked to determine that the detection
system is in satisfactory condition. The methods and pro-
cedures for this inspection should be according to the
manufacturers’ recommendations.



ANNEX A

61-21

The inspection of containers should include the following:

(1) Containers should be examined for evidence of corrosion
or mechanical damage.

(2) Container bracketing, supports, and so forth, should be
checked to determine that their condition is satisfactory.

The inspection of piping and nozzles should include the
following.

(1) Pipingshould be examined for any evidence of corrosion.

(2) Pipe hangers or straps, or both, should be examined to
see that the piping is securely supported. ,

(8) Nozzles should be checked to determine that the orifices
are clear and unobstructed.

(4) Where nozzle seals are provided, they should be checked
for signs of deterioration and replaced if necessary.

(5) Nozzles should be checked for proper position and

alignment.

The inspection of auxiliary equipment should include the
following:

(1) All auxiliary and supplementary components such as
switches, releases, interconnected valves, supplementary
alarms, and so forth, should be manually operated (where
possible) to ensure that they are in proper operating con-
dition.

(2) All devices should be returned to normal standby condi-
tion after testing.

stepladders or in hazardous positions while handling vacuum
hoses and tools, alternative means should be followed under
the conditions specified in 10.2.3. (Se¢ also 10.3.1. )

A.10.3.1 Techniques to prevent or reduce dust generation
and dispersal are vital to any dust control program. These
techniques include the use of reduced handling speeds, dead
boxes, choked feeding, snorkel loaders, dusttight enclosures,
short vertical runs, cleaning, and dust suppressant, as well as
many others. Preventive dust control is encouraged, since it
can effectively reduce total dust control costs as well as the
demands placed on the performance of subsequent dust con-
trol techniques outlined in Sections 10.2 and 10.3.

Various oils and other liquids have been used as a dust sup-
pressant. Each dust suppressant has its limitations and should
be used with regard to applicable grain and food standards
and regulations. Oil dust suppressants should not be applied
directly into the leg, as there have been cases of belt slippage
using oil. Application should be made in the transition spout
between the receiving pit and the receiving leg. If this is not
feasible, application can be made at a transfer point or dis-
charge of a conveying system, or directly on a conveyor belt or
into a screw auger. The idea is to apply the dust suppressant
where there is grain turbulence, thereby allowing the dust sup-
pressant to mix thoroughly.

A.10.3.2 Legs are the most frequent location of known pri-
mary dust explosions and can experience malfunctions, which

can result in ignition of the returned dust.

A9.1.2.1
producing areas should be arranged so that a fire partition,
fire wall, and so forth, with all openings closed is always be-
tween the hazard and the heat-producing area. The firebreak
could be a nonhazardous room, entryway, airlock, and so
forth, arranged so that the communicating opening between
the room and the hazardous area will not be open when the
communicating opening between the room and heat-
producing area is open, and vice versa.

A communicating opening such as machinery doors is per-
mitted, provided that these doors are kept locked and are only
opened when either the hazardous area or the heat-producing
area is shut down and will not cause a fire or explosion with
the machinery door open. ‘

A9.1.4 SeeA.8.1.

A.10.1 Dust collection systems are designed to handle air-
borne dust as distinguished from pneumatic conveying for
product transport that is covered in Chapter 11.

Commu nication between -hazardsus -and—heat-

HETWEETL

A.10.2.1 Arelatively small initial dust deflagration can disturb
and suspend in air dust that has been allowed to accumulate
on the horizontal and vertical surfaces of a building or equip-
ment. This dust cloud provides fuel for the secondary defla-
gration, which can cause damage. The reduction of significant
additional dust accumulations is, therefore, a major factor in
reducing the hazard in areas where a dust hazard can exist.

For further information, see NFPA 654, Standard for the Pre-
vention of Fire and Dust Explosions from the Manufacturing, Process-
ing, and Handling of Combustible Particulate Solids, Note that
grain and agricultural dusts have a much lower bulk density
than the 1201 kg/m® (75 Ib/ft?) used as an example.

A.10.2.3 Vacuum cleaning systems are preferred for removal
of static dust on surfaces in order to prevent resuspension of
the dust in ambient air, as is often caused by brushing down
with brooms or using compressed air. Where the surfaces are
inaccessible or create a hazard to employees working from

A.10.4.3 NFPA 68, Standard on Explosion Protection by Deflagra-
tion Venting, provides information on this subject.

A.10.4.7 Dust control in grain or productreceiving areas con-
sists of air aspiration or dust containment during vessel or vehicle
unloading. Dust control can be achieved by baffles or enclosures
with air aspiration, dust suppression, choked feeding, special belt
designs, slowdown techniques, or other methods.

A.10.4.10 NFPA 68, Standard on Explosion Protection by Deflagra-
tion Venting, contains guidance on designing explosion vents to
relieve deflagrations of combustible dusts in vessels havin
length-to-diameter (/D) ratios of 3 or less. -
Separate storage of dusts within a facility is a greater hazard
due to concerns with secondary explosions. The magnitude of an
explosion in a dust bin is much greater than that in a grain bin.
The storage of grain dust as an ingredient in feed mill or other
processes should be in separate outside bins or in bins that have
external walls that are equipped with explosion venting.

A.10.4.11 Floor sweeps, if used, should be designed and op-
erated according to the provisions of Section 8.2 in NFPA 654,
Standard for the Prevention of Fire and Dust Explosions from the
Manufacturing, Processing, and Handling of Combustible Particu-
late Solids.

A.10.4.12 If the return air duct air-material separator fails, a
control system should be provided to direct the return air to
an auxiliary filter capable of effectively entraining the dust
particles, or to produce an alarm and shut down the system.

A.10.4.12.1 For bin vents, see 10.4.3, Exception No. 4. Return
air ducts should have a method to prevent excessive dust from
returning to the plant in the case of filter failure. Methods
include, but are not limited to, use of a diverter valve that
exhausts return air outside, or a series of secondary filters in
the return air line designed to collect the material if part of
the filter media fails.
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A.1l1.1 Pneumatic conveying for product transport is to be dis-
tinguished from dust collection systems that are designed to
handle airborme dust. Such airborne dust systems can be used in
conjunction with pneumatic conveying and are covered in Chap-
ter 10. Other gases used in this process include carbon dioxide
and nitrogen. See Annex E for installation schematics depicting
typical pneumatic conveying installation concepts.

A.11.2.1 For guidance on static electricity, see NFPA 77, Rec-
ommended Practice on Static Electricity.

A.11.4.3 If the return air duct air—material separator fails, a
control system should be provided to direct the return air to
an auxiliary filter capable of effectively entraining the dust
particles, or to produce an alarm and shut down the system.

A.11.4.3.1 For bin vents, see 10.4.3, Exception No. 4.

A.11.4.3.3 Filters used for air from negative mill pneumatics
using cyclones for product separation should be permitted to
be located inside of buildings without explosion venting.
Clean air should be partially returned to the air makeup sys-
tem. See the flow diagram in Figure A.11.4.3.3.

Outside only
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FIGURE A.11.4.3.4 Flow Dlagram of Typical Hammermill
Filter.
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FIGURE A.11.4.3.3 Flow Diagram of Typical Pneumatic Fil-
ter Cyclone.

A.11.4.3.4 Filters used for hammermills should be equipped
with explosion venting. Clean air should not be returned to the
air makeup system. See the flow diagram in Figure A.11.4.3.4.

A.11.4.3.5 Filters used for product purifiers should be per-
mitted to be located inside of buildings without explosion
venting. All clean air should be returned to the air makeup
system. See the flow diagram in Figure A.11.4.3.5.

A.11.5.1 See NFPA 654, Standard for the Prevention of Fire and
Dust Explosions from the Manufacturing, Processing, and Handling
of Combustible Particulate Solids.

A.12.1 Caution should be exercised in the selection of extin-
guishers for use on dusts; extinguishers with a high-pressure
discharge could raise additional dust, resulting in further
combustion or an explosion. See Annex B for supplementary
information on fire protection.
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FIGURE A.11.4.3.5 Flow Diagram of Typical Product Purifier.

A.12.4.3 Examples of combustible contents are finished prod-
ucts and raw material in paper or cloth bags, cardboard boxes or
containers, wood pallet storage, and packing material storage.

A.12.6.2 The following are incipient fire-fighting techniques
for agricultural dust fires:

(1) Leg Fires. Material flow into a leg should be stopped and the
leg should be shut down. Leg fires should be extinguished
by water fog or gentle application of water. Fires should be
located by feeling the leg casing for heat or observing discol-
oration of metal. If the location is unknown, water should be
applied first in the boot section, then in the bin-pulley access
door, and last in the head section.

(2) Conveyor Belt Fires. Conveyor belt fires should be extin-
guished by application of water. Material flow to the con-
veyor belt should be stopped. If necessary, the belt should
be cut to isolate the fire.

(8) Dryer Fires. Dryer fires should be extinguished by removing
burning material from the dryer or gentle application of
water. Fuel to burners, fans, and material flow into the
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dryer and from the facility should be stopped. If neces-
sary, emergency dump should be used to remove material
from the dryer.

(4) Concrete Bin or Silo and Steel Tank Fires. Concrete bin or silo
fires should be extinguished by removing burning mate-

rial from the bin or silo directly to the outside after wet- -

ting the top surface of the material with gentle applica-
tion of water at a low flow rate directly to the burning
materials. Water fog should be applied to walls and to the
underside of the roof to reduce airborne dust. Fire should
be located by thermometer probes, thermographic pho-
tography, or feeling heat on bin or silo surfaces. Openings
to the bin or silo should be sealed to limit oxygen entry.
Material flow to and from the bin or silo should be
stopped. Firefighting operations should be done from

outside the bin or silo. Fires should be isolated by selective

unloading of material near the fire in a steel tank.

(5) Fumigant or Chemical Fires. Fires involving fumigants con-
taining phosphine should be extinguished by inert mate-
rial or nonaqueous agent used for Class B fires. Water
should not be used for phosphine fires to avoid exother-
mic reaction and development of explosive gases.

(6) Water Gas Reaction. Application of small amounts of water
on glowing grain in a partially confined space, such as a
grain silo, and in the presence of air can generate a water
gas reaction. The glowing grain must be at temperatures
of at least 700°C to 800°C (1290°F to 1470°F), and initial
water contact may not cool the mass of glowing grain be-

) low 600°C (1110°F).

The partial oxidation reduction between carbon and water
forms carbon monoxide and hydrogen as follows:

C +Hy0 »CO + H,

In the presence of oxygen (air), the carbon monoxide and
hydrogen burn, immediately releasing heat as follows:

C+Hy0 + Oy —CO, + H,0 + 19,440 J/g (8350 Btu,/Ib)

In a partially confined space, the combustion energy will
rapidly pressurize the space beyond what the silo walls or tops
can withstand, causing destruction of the silo.

A.13.2.2 NFPA 499, Recommended Practice for the Classification of
Combustible Dusts and of Hazardous (Classified) Locations for Elec-
trical Installations in Chemical Process Areas, contains guidelines
for determining whether an area should be categorized as a
Class II area.

A.13.3.1 OSHA 29 CFR 1910.272 also establishes require-
ments for hot work in grain-handling operations.

A.13.3.3.1 See the permit form example in Appendix A of
NFPA 51B, Standard for Fire Prevention During Welding, Cutting,
and Other Hot Work.

A.13.4 NFPA 77, Recommended Practice on Static Electricity, pro-
vides information on this subject.

A.13.5.2 Refer to the following publications for further infor-
mation:

(1) UL 558, Standard Jfor Internal Combustion Engine-Powered In-
dustrial Trucks

(2) UL583, Standard  for Electric-Battery-Powered Industrial Trucks

(3) (Factory Mutual) Approval Standard for Gasoline or Diesel
Engine-Powered Industrial Trucks, Types G, GS, D, or DS

(4) (Factory Mutual) Approval Standard for Electrical Battery-
Powered Industrial Trucks, Types E and EE .

(5) (Factory Mutual) Approval Standard Jor LP-Gas Engine-
Powered Industrial Trucks, Types LP and LPS
(6) ANSIB56.1, Safety Standard for Low Lift and High Lift Trucks

A.13.5.4 Exterior docks should open at least on one side, and
exterior platform areas should be considered to meet the “out-
door” provision.

A.13.5.5 Cleaning should be done at 4-hour intervals during
periods of steady operation and at the end of each workday.

A.13.6 “NO SMOKING” signs should be posted.

A.13.8 Topics of the outside contractor checklist should in-
clude, but should not be limited to, the following:

(1) Hot work permits

(2) Facility smoking regulations

(3) Restriction of alcohol, drugs, weapons, and so forth, on
the premises

(4) Vehicle traffic control in plant (i.e., restricted areas, plant
traffic pattern, railroad traffic), railroad car switching pro-
cedure, warning system, and restrictions on crossing tracks

(5) Restricted access to nonworking areas and areas where
additional safety instruction should be received before
contractor is authorized to enter

(6) Authorization before the cutting of any processing lines
or the opening or closing of any valve .

(7) Shutdown of operating equipment by contractor

, (8),,Repla cem e,ﬂ,t,ef,gnd ards before restartine the-cawinment

(9) Housekeeping and sanitation responsibilities and re-

quirements for end-of-day cleanup by contractor

(10) Accident reporting requirements (personnel injury and
property damage)

(11) Use and restrictions of passenger elevators and lifts

(12) Familiarization with plant emergency organization and ac-
tions to be taken by contractor in an emergency situation

(13) Familiarization and instruction in use of all pertinent
procedures

(14) Restricted use of tools and equipment by contractor

(15) Use of protective equipment by contractor personnel

(16) Use and storage of hazardous or flammable materials

(17) Use and storage of acetylene and oxygen cylinders

Annex B Supplementary Information
on Fire Protection

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

B.1 Automatic Sprinklers. All areas containing combustible
materials, except bulk storage tanks and bins, should be pro-
tected by suitable automatic sprinkler systems installed in ac-
cordance with NFPA 18, Standard for the Installation of Sprinkler
Systems, and NFPA 1, Uniform Fire Code.

B.2 Supervisory Services. For prompt detection of fires, ei-
ther security service, an automatic fire detection system, or
sprinkler waterflow and supervisory service should be pro-
vided. If security service is provided, routing and recording
apparatus should meet the requirements of NFPA 601, Stan-
dard for Security Services in Fire Loss Prevention. Automatic fire
detection systems to actuate local alarms or other suitable ar-
rangements for automatically notifying the fire department
should meet the applicable requirements of NFPA 72, National
Fire Alarm Code.
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B.3 Hydrants. Either public or private hydrants should be
provided for fire-fighting use. Hydrants should be fed by an
adequate water supply.

B.4 Explosion Suppression. Explosion suppression systems
designed for instantaneous detection and suppression of €x-
plosions are available for use in confined areas such as bins,
tanks, dust collectors, and so forth. The use of such systems
should be considered in unusually hazardous areas where
other means of hazard control are not suitable. Such systems
should meet the requirements of NFPA 69, Standard on Explo-
sion Prevention Systems.

B.5 Fire-Fighting Operations. Hose streams should be used
with great care to avoid creating dust clouds or causing struc-
tural damage to bins. Fog nozzles should be used.

B.6 Manual Fire Suppression. Those individuals responsible
for manual fire suppression at these types of facilities should
have a fire protection plan. This plan should meet the recom-
mendations contained in the National Grain and Feed Asso-
ciation Research Report, Emergency Preplanning and Fire Fight-
ing Manual — A Guide for Grain Elevator Operators and Fire
Department Officials. -

Annex C  Supplementary Information on Fumigation

______ Thisannexis not a.part of the requiremenis of this NFPA document

C.3.2 All fire protection equipment such as sprinklers, alarms,
and fire pumps should remain in operating condition during
fumigation.

C.3.3 While the space is being sealed and during the fumiga-
tion and ventilation period, the use of matches, smoking ma-
terials, fires, and open flames, including flame-powered fumi-
gant gas detection devices and any similar source of ignition,
should be prohibited.

C.3.4 Ifitis necessary to heat the enclosure being fumigated
during the fumigation, only enclosed steam or hot water sys-
tems should be used. The boiler thermostats should be effec-
tively sealed off from the area being fumigated.

C.3.5 When buildings or other enclosures in which electric-
powered equipment is located are being fumigated, all switches
controlling electric power to the portion of the building being
fumigated should be locked in the open position or all current-
cartying conductors disconnected prior to fumigation. Electrical
equipment that is explosionproof or rated for the area need not
be locked out prior to and during fumigation.

C.3.6 Temporary remote control power leads with control
switches located outside the fumigated space should be in-
stalled for powering circulating fans in the fumigated space.
Such fans should be approved for the intended use.

C.3.7 Control valves for gas, oil, or other fuel systems, if in the

but is included for informational purposes only.
C.1 Definitions.

C.1.1 Fumigants as used in this annex are substances or mix-
tures that rapidly or progressively produce gases or vapors to
control identified insects or other pests. Carbon dioxide and
heat treatment and the use of diatomaceous earth are not
included in this definition. '

C.1.2 Pesticides, herbicides, and rodenticides are not consid-
ered to be fumigants. See NFPA 434, Code for the Storage of Pesti-
¢ides, for information on storage of pesticides.

C.1.3 Fumigation is a process whereby commodities stored in
a space, or the space itself, are subjected to the vapors, fumes,
or gases produced by or from fumigants.

C.2 Regulatory Usage.

C.2.1 Fumigants should not be used in any manner inconsis-
tent with the registered label or labeling.

C.2.2 The manner in which fumigants are sold, used, ap-
plied, stored, shipped, or otherwise handled, including dis-
posal procedures, and the manner in which fumigations are
conducted, are governed directly by the language of the label
or labeling under which a fumigant is registered with the U.S.
Environmental Protection Agency’s Pesticide Registration Di-
vision, located in Washington, DC. It is a violation of federal
law for any pesticide, including those registered as fumigants,
to be used in any manner inconsistent with the registered label or
labeling.

C.3 Fire ahd Explosion Prevention and Protection.

C.3.1 A thorough cleanup should be made, and all refuse,
oily waste, and other combustible material, except that need-
ing fumigation, should be removed from the area to be fumi-
gated prior to the sealing of the premises.-
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area of fumigation, should be closed prior to the beginning of
the fumigation operation.

C.4 Storage and Handling.

C.4.1 Fumigants, whether packaged in cartons, drums, bulk
tanks, or other containers, should be stored in locked, dry,
well-ventilated, enclosed areas. .

C.4.2 Fire hazards as well as life and health hazards are
caused by the misuse of fumigants. Direct contact of metal
phosphide fumigants with water, acids, or many other liquids
can cause rapid generation of hydrogen phosphide and a fire.
Piling of tablets, pellets, prepacked ropes, or dust from their
fragmentation can cause a temperature increase and confine
the release of gas so that ignition could occur. -

C.4.3 Fumigant storage areas should be properly posted to
indicate the hazardous nature of the material being stored.

C.4.4 When fumigants are being handled, smoking, matches,
open flames, or other sources of ignition should be prohibited
in the vicinity of such handling. Metal phosphide fumigant
containers should be opened outside or near well-ventilated
areas and should be protected from water exposure. These
containers should not be opened in a hazardous atmosphere.

C.4.5 Metal phosphide fumigants can react with water.
Therefore, fumigation using metal phosphides should be
avoided in wet grain. Containers of metal phosphide fumi-
gants should be opened in open air because, under certain
conditions, they can flash upon opening.

C.4.6 When fumigants are transferred from storage areas to
the area of application, to commodities, or for space fumiga-
tion, only a quantity sufficient for a reasonable period of need
should be moved. Unused fumigants should be returned to
storage or disposed of as directed on the label.
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C.5 Hazard Warning,

C.5.1 All areas where fumigants are stored should be posted,
utilizing warning placards in accordance with NFPA 704, Stan-
dard System for the Identification of the Hazards of Materials for
Emergency Response.

C.5.2 Tt is preferable that fumigant storage areas be located
in a secured, detached outside building of noncombustible
construction.

C.5.3 All areas where fumigants are in use should be plac-
arded according to the fumigant label.

Annex D Employee Health and Safety

This annex is not a part of the requirements of this NFPA document

but is included for informational purposes only.

D.1 Recognition. Employee health and safety in operations
depends on the recognition of actual or potential hazards,
controlling or eliminating these hazards, and training employ-
ees to work safely. ’

D.2 Guidelines. The following guidelines are recommended
for the recognition, evaluation, and control of actual or poten-
tial hazards.

Single, double, triple stage

Manifold \ centrifugal fan
— £

Primary -
air-material N

separators

Air flow control
valve (damper)

Sight glass

Pneumatic
tubing \Pd Prod Product
Product roduct roduct roduc
glass
Automatically
cleaned
secondary
: air-
Product Product material
L] separator
Ay Jary ) E "
- - Air lock

Material pick-up device

FIGURE E.1(a) Multiple Strand System, Negative Pressure
Type, Typical for Cereal Mills. .

D.2.1 Training programs should be instituted to properly in-
form employees about the hazards involved in starch plants,
with emphasis on the following areas:

(1) Fire and dust explosion hazards

(2) Sources of ignition and their control

(8) Confined spaces and bin entry and cleaning
(4) Fumigation

(5) Houseckeeping

(6) Fire protection equipment

D.2.2 Emergency procedures to be followed in case of fire or
explosion should be established. All employees should be
thoroughly indoctrinated in these procedures.

D.2.3 Procedures should be estaBlished for the recognition
and control of employee exposure to air contaminants.

D.2.4 Procedures should be established for locking out
equipment under any conditions where startup of such equip-
ment could subject employees to a hazardous situation.

D.2.5 The work area should be maintained in as clean, or-
derly, and sanitary a manner as working conditions allow.

D.2.6 Personal protective equipment should be required for
each employee wherever bodily injury or health hazard is a
possibility.

Annex E  Schematics of Typical Pneumatic
Conveying Installations

This annex is not a part of the requirements of this NFPA document
but is included for informational purposes only.

E.1 Installation Schematics. F igure E.1(a) through Figure E.1(i)
show typical transfer systems. ‘
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\ Slide gates
or be DT _-_q<Air
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Hopper j storage Or
c
ar : Slide gates
Air {
> SN AN _-q<Air Mechanical
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FIGUREE.1(b) Typical Car Unloader System, Negative Pres-
sure Type, Low Capacity.
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Duct to secondary air-material
separator or to atmosphere

[
’ o

Air

Primary
air-material
separator

~———Air lock

Product in Product out

Duct to A Two-way valve
adequate
suction relief
Filter muffier P Pneumatic tubing
Dusttight
hopper

Air .
Air lock feeder

Blower
Pressure gauge

Pressure relief

FIGURE E.l1(e) Typical Transfer System, Positive Pressure

FIGUREE.1(c) Typical Car Unloader System, Negative Pres-
sure Type, High Capacity.
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FIGURE E.1(d) Portable Car Unloader and Transfer System,
Combination Negative Pressure Type and Positive Pressure

Type, High Capacity.
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Typ’e,*'m"gh*ﬁapaci‘;y.

Duct to secondary air-material
separator or to atmosphere

Two-way
valves

Primary

air-material
separator

Air lock
L J

Material out

Material in

Ve Pneumatic tubing

Air lock
feeder

Single, double, or triple
stage run-in centrifugal fan

FIGURE E.1(f) Typical Transfer System, Positive Pressure

Type, Low Capacity.
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Return header
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FIGUREE.1(g) Typical Recirculating Transfer System, Posi-
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FIGURE E.1(h) Typical Recirculating Transfer Sysltem, Posi-
tive Pressure Type, Low Capacity. -
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FIGURE E.1(i) Typical Transfer System, Combination Posi-
tive Pressure Type and Negative Pressure Type, High Capacity.

Annex F Informational References

E1 Referenced Publications. The documents or portions
thereof listed in this annex are referenced within the informa-
tional sections of this standard and are not part of the require-
ments of this document unless also listed in Chapter 2 for
other reasons.

El.1 NFPA Publications. National Fire Protection Associa-
tion, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 1, Uniform Fire Codé™, 2006 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2007
edition.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2007 edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec-
tion, 2007 edition.

NFPA 51B, Standard for Fire Prevention During Welding, Cutting,
and Other Hot Work, 2003 edition.

NFPA 68, Standard on Explosion Protection by Deflagration Vent-
ing, 2007 edition.

NFPA 69, Standard on Explosion Prevention Systems, 2008 edition.

NFPA 72°, National Fire Alarm Codé®, 2007 edition.

NFPA 77, Recommended Practice on Static Electricity, 2007 edition.

NFPA 86, Standard for Ovens and Furnaces, 2007 edition.

NFYA 434, Code for the Storage of Pesticides, 2002 edition.
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NFPA 499, Recommended Practice for the Classification of Com-
bustible Dusts and of Hazardous (Classified) Locations for Electrical
Installations in Chemical Process Areas, 2004 edition.

NFPA 601, Standard for Security Services in Fire Loss Prevention,
2005 edition.

NFPA 654, Standard for the Prevention of Fire and Dust Explo-
sions from the Manufacturing, Processing, and Handling of Combus-
tible Particulate Solids, 2006 edition.

NFPA 704, Standard System for the Identification of the Hazards
of Materials for Emergency Response, 2007 edition.

NFPA 780, Standard for the Installation of Lightning Protection
Systems, 2008 edition.

FE.1.2 Other Publications.

F1.2.1 ANSI Publications. American National Standards Insti-
tute, Inc., 25 West 43rd Street, 4th Floor, New York, NY 10036.

ANSI B56.1, Safety Standard for Low Lift and High Lift Trucks,
1993.

FE1.2.2 ASTM Publications. ASTM International, 100 Barr Har-
bor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959.

ASTM E 1226, Standard Test Method for Pressure and Rate of
Pressure Rise for Combustible Dusts, 1992.

F1.2.3 FM Publications. FM Global, 1301 Atwood Avenue,
P.O. Box 7500, Johnston, RI 02919.
Approval Standard for Electrical Battery Powered Industrial

. Trucks, Types E and EE.
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Approval Standard for Gasoline or Diesel Engine-Powered Indus-
trial Trucks, Types G, GS, D, or DS.

Approval Standard for LP-Gas Engine-Powered Industrial Trucks,
Types LP and LPS.

F.1.2.4 National Grain and Feed Association Publications. Na-
tional Grain and Feed Association, 1201 New York Avenue,
N.W., Suite 830, Washington, DG 20005.

Emergency Preplanning and Fire Fighting Manual — A Guide for
Grain Elevator Operators and Fire Department Officials, 1987.

FE1.2.5 UL Publications. Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, IL 60062-2096.

UL 558, Standard for Internal Combustion Engine-Powered In-
dustrial Trucks, 1991.

UL 588, Standard for Electric-Battery-Powered Industrial Trucks,
1991.

F1.2.6 U.S. Government Publications. U.S. Government
Printing Office, Washington, DC 20402.

OSHA Title 29, Code of Federal Regulations, Part 1910.272.
F.2 Informational References. (Reserved)

E3 References for Extracts in Informational Sections. (Re-
served)
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EQUEPINENE ...oeereereerssmnnrrneensssnssnanenssrressessee i ser Chap. 7
ENGINE +veeneeenraeensnrenneessonnsmsesiseees 18.5,A.13.5.2 to A.13.5.5 -G-
Explosion prevention FOT vt veeeerreraneanamcsessosnnsaans 6.3,A.6.3.3 GAITIEES +venveneenrrncnesasensonnnnssssssmansaasssnsnnsens 7.4.1.11,10.3.1.3
MOtOr-driVEN ..ovvueerrrrinmrracsasnaaaneeens 13.5,A.135.210A.13.5.5 Grain dIyers .........overeeecunnimeanrniniaiamenanen s 8.2,A.8.2
Equivalency to standard ..........ccouiirmirireriennenromiinizieitaee 1.5 Grounding, electrical
Evacuation ........ceceesceniennranaanies 12.6.3 : see also Means of egress Pneumatic CONVEYING SYSLEMS . ..uiurrrnerusensnrmrnserrseseess 11.2.2
Excess temperature limit controls ..........ccocoeirerrinencee 8.24.2 Processing machinery and equipment ............. 7.5.1.3,A.7.5.1.3
Exhaust systems ..... see Recirculating exhaust air systems; Ventilation Transport MOAES ...uuuemveserensirmrnmnnecnesstees 11.5.1,A.115.1
and venting :
Explosion (definition) ...........coovrmmiimarrmeeeiemenneen & -H-
*E‘“‘g':;”;i;“a-t;ﬁ;"zgg—‘:non; Hoammermills ..........cocoeneeene 10.42,10.45,11.43.4,A.1143.4
: Handling, of fumigants ............oooeeemierennee 2.2,C4,C5.3
Explosion relief panels .........ccccooeirmierieeaiinreeneene D . Handling f(;imﬁesganls G2 S B0
Bucket elevator headhouse ........oocieiiiiiiiieiianneenes 4154 CONSELUCHOT v eneeseernnnrnsreenns 415
OULSIAE IEES <evvvrvrnnereemermanmannnass 7.4.2.1(1), 74.2.2,A.7.4.2.2 “Dust collection systems sepamte 10.46
Explosion relief windows ........ooreeeririmmnmeerreree e 6.2.2,A.6.2.2 EDCIOSUTES +.cnvnaeneenrroraenssnnsnmensnsrssnanssseornnesnees 10.3.1.3
Explosion supgression ....................... see Suppression, explosion Headhouses/sections
Explosion venting ................ 412, 45.2, Chap. 6, A412,A452 CONSHTUCHON «.ennssrereeeenesssasssssssansesnnanmess 4153,415.4
Bucket elevator head SECHON .ooocoivinirnrieeeesinsienseee 74.2.24 DUSHIGRINESS «.vrocovcrreresesssrsseenssmansssssssinsssesesssess 74.1.1
Bucket elevator legs .....c.ovmeeneeeninnns 7492, 7431107433, Explosion relief panels/Vents .......cenveeeennenns 4154,74224
A74.22,A7432,A7433 SIOPING OF +.vcevvereasessersmsssssenssssesnessanssss st 7.4.1.7
OULSIAE dIYET ...ooomv e T Ag44l Hleating, COMEOTE ........vesersesessesssnnmsnsssisssansssnssss s 9.2
. Extinguishers, portable fire ..........iooiiiennes 8.2.25,12.1,A.12.1 Heat transfer operations/Systems ..............ooovvvnieeneene Chap. 9
Extinguishing systems .........c..ocooaeneenees see also Suppression, fire Hold-open devices, dOOT ........cociriiiaeiirmanrnnmssinimansess 43.3.2
Grain dryers .....cooooveeriarasrasineianiees 8.2.2.7,8.2.6.3,A.8.2.63 Horizontal SUrFACES ....c..cevrinerrrieriorenmrinmsccsiniees 42,A42
InSPECtion and TESES ......orverssreersisssnssmseesssinnses i....85.2 s O P 8.2.2.5,12.4.1,B5
MAIDLEIIANICE .evvnvenerernaonsnnaneererssansnsnsassmansnsssscsesss 12.7 HOEtWOTK .eevnviaacaaneirenernancaserineenes 13.3,A.13.3.1,A.13.3.3.1
Starch dIYErs ...o.evvveerenirnneninreneiniaanneeeeree 8.4.4,A84.4.1 DEBNIION «vnvrinenenrenrcnrnrarrerstarirmassacsrssarnsnssosiens 3.3.6
EIPARAINS ... vceerescessensesonsessescoessonasssss s B.3
F
Fans,/blowers, in dust COlECtOTS .........vrrssssressecssonnss 10.4.1 I *
Filtered air Ignition sources ........ see also Spontaneous ignition; Static electricity
Dust COIECHON SYSEEINS .ovvviunsensersrerensameeniasszasates 10.4.12 DIYErs coocovvenemeerunraneens 8.4.2,A8.1,A813,A84.21,A8422
Prneumatic Conveying SYStEms «.....ocaerracnrranses 11.4.3,A.11.4.3 Fumigation operations, dUring ...........ccoceesesseces C.33,C4.4
FAIEELS .ovvvseeenernesssnnassnaeransesnnsssnssesaansnnes 5.2.1(2), 10.4.12.2 Incipient fires, extinguishing ...........coooreemveeneres 12.6.2,A.12.6.2
DIUSE +vn e evseeseenaeesnessnneneneennnennns 5.1.2, 10.4.2, 10.4.4, 10.4.9 Ine.rﬁng ......................................................... 6.3.1,6.3.2
Hammermill ....o.veererermermminrnresammnmees 11.43.4,A.11.434 Inside bucket elevatorlegs ............... 4.15.3 Ex, 74.1.10, 7.42.1,
Pneumatic conveying systems .............coeeee 11.4.3.3 to 11.4.3.5, 7.4.3.3,A.741.10,A742.1,A.7.43.3
A11.4.3.3t0A.11.4.35 Inspection :
Fire Darrier Walls ........eocecsesieirsisanemenneasainasess 431,433 Dryer Protection SySteIms ......ocosreeeeeseras st o 8.5,A.8.5
DERITIEON ».vvovrseeeesesesnesesmeseesesnensasessabenseseassnssssans 3.3.4 Product dIyers .....ooocoereeeinsinnensees 8.422,8423,A842.2
Fire dAIIPELS .....veocrcererrsemssssnsssssisessmtsssssss st 433 II‘;SP‘?C‘i“ ‘;Pe“ings ------------------------- see Access doors/openings
Fire detection systems, dryer terior surtaces
G QIYETS werversessesnsemamssssissseessmssissssenes 8.9.6.1,8.2.6.2 CONSLIUCHOT «1vvvrauranssnnraasarsesssrsnsnsrsasasasusrosssssssesses 4.2
. 157y 22, S 8.2.2.3,84.2.1,A84.2.1
INSPECHON ANA LESES ...vvreersnnrrsssssnnrntessssssssissess sy 8.5.1 Interfocks, saf 84589
SEATCh AIYETS v overerevrnnssesesnesssssnsssaneeses 8.4.3.1,84.4.1.1 erlocks, safety ......cccoonrieenrnninnnrree s B :
Tire lOOTS «vevevnrnanssenaenesasneessassinnsssssumsusnasatiocerntessss 43.3
Fire-fighting Operations ...........cocecuesmiiesees 12.6,A.12.6.2, B.5 -L-
Fire Protection .........c.oooeerererrinmimmnnmrenenmmmesnenisesees Annex B Labeled/labeling ‘
Building ....coovvememeiiiimmninnninanen seererareeaane Chap. 12 DEFIMION vnvnrrrnrerennaceasaraeerstsesninanmsascsiisssosssses 3.23
FUmigation OPETAtIONS «...oovuvreersursrsennrrsessssnsesisseses C3 FUIMIZANLS ... oveemmrrrnnvsennrsneesseiiinaissseeenenies C21,C53
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Lagging ..........ooviiiiniiiinninn... 7.3.4,7.419,A.73.4,A.7419.1 Recirculating exhaust air systems ............... 5.1.2,8.2.2.4,10.4.12,
Legs oo see Bucket elevator legs 11.4.3,11.4.4,A.10.4.12,A.11.4.3
nghtnmg protection System .................c.cceeenenenn.. 4.1.6,A.4.1.6 References ...............cccoiiiiiiiiiiiniiii Chap. 2, Annex F
, use of combustible ......................... 7.4.1.6 Refueling ... 13.5.4,A.13.5.4
Listed (definition) ..............cocoeviiiiiecrnneinnainnn. 3.24,A.3.24 Retroactivity of standard ...............coceveiiiiininiiiiiiiniin, 14
Location
Alr-material SEParators .............eoieueiuieininiiineannanns. 11.4.1.1
Dust COllECLOTS ...vvuneenneeeennaaiineeiieeeraneninn, 10.4.3,A.10.4.3 -S-
Dust storage bins/tanks ............ccceeunverniarniinnannnnn. 10.4.10.1 Safety controls, grain dryers ...................coeieriirininnnnnn.. 8.24
Grain dryers .........oceiiiiiiiiiiii e 8.2.1,A8.2.1 Scopeofstandard ...t 1.1,A1.1.1
Heat exchangers .............c.ocooeeiiiiiiiiniininnnn.., 9.14,A81 SCrew Conveyors ...........coivuveeiiiiniiniiniinniiinnnen, 7.3.3,75.15
Personnel-intensive areas ........................... 4151104154 Separators, air-material ..........................oiiinll. 11.4,A.11.4.3
Receiving, shipping, handling, and storing facilities .......... 415 Shall (definition) .............ccooieiiiiiiiiiiii e 3.2.5
LP-Gas Shipping conveyances .................c...oeuiiniennnn..n. 11.5,A.11.5.1
BUrners ........oiiiiviiiiiii e 8.2.35 Shipping facilities .........................oo..... see Receiving facilities
Storage of ............ Seereeeaeetireaeeeriieiii et ereeeraaannas 138.7 Should (defimition) ............ccooevieiimiiiiianiiiiniiani, 3.2.6
Shutdown
Automatic
-M- .
Grain dryers ........coiviiiiiiciiiiineiiieiee e 8.24.3
Mainte‘nance Starch d?yers ........................... 8.4.3.1.1,84.3.2,84.4.1.1
Equipment ... 8.13,8.2.25,13.11,A8.13 By contractor ............ccoceiiiiiiiiiiii e, Al138
Extmgulshingsystf.:ms 127 Dust collection Systems .........cccvovvueincnvuiininnanenennnn.. 10.4.8
xan.ual fire suppression ..................... see Suppression, fire Shutters, fire ............cooiiiiiii 4.3.3
arine towers Silos ..oiiiiii 4.5,A.45.2
CONSLIUCHON ..ivietiiinetieiieetii e eee e eneeens 4.6 Incipient fire-fighting techniques ................c........... Al1262
Definition .....covviiiiiiiiiiiiiiiiieecr i erereciianies 3.3.7 Venting ......oveevvnueneinn, 45.2,5.2,6.2.1.2 Ex. 2,A.4.5.2, A.5.2.2
Masonry CONSLIUCHON ...c..vvviiiiiitiiiiiirannnneaanns 4.1. 4 Ad414 Smoldngg. ____________________ 13.6, 13.8.1,A.13.6, A.].3.8, c_3'3, CA44
Mea.nsofegress AR R LR TR TP ST P TP P IS 4.4 Sparka.rresters _________________________________________ 13.5.8, 13.5.5.2
Motion detector devices ........7.4.15,7.41.10,A.7.4.15,A.7.4.1.10 Spark-producing tools ..................coeeiiiiiniiiniiinene . 13.3.8
Mot(!r—dnv.en equipment ..................... 13.5,A.13.5.2 to A.13.5.5 Spontaneous ignition ....................... A8.1.3A8421,A8422
Multiple-direction valves ...............ccoovueviiniieiinniininnnn, 11.3.4 Spouts .................. 7.35t07.3.8,74.1.8,741.11,A.7.3.6,A.7.38
Marine tOWETS .......ooiiiiiiiiiiiiiiiii e 4.6.4
-O- Tributary ....c.ovvviiiniiiiiiii e 75.1.2,A.75.1.2
Ohms per square (definition) ...........................ocovov...... 338 SP;'I“H‘]';; iyj:f’z;em o g s 1238
&ﬁfﬂz’mge OF i . 'é;.ffgz HEA tTANSET SYSIEMS ... ...v.eenvsenessessessssssssensesss, 91.2.2
Operations, deyer 111111 oo doers/o Paa5  Swndpipe and hose sstems . L1 i24 1243
Outside bucket elevator legs ................... 742174227432,  Soreh ‘j‘_f?’m‘:ffacmgan ey 84,A8421t0A8441
DeﬁnitionA.'.?'.‘%:?.l’ A‘7422’A7432 ....................... 3.3.9 Dust collection system ..........c.ceuvinieiininicniienaeaannan., 10.4.6
Outside CONEACEOTS v oo oo 13.8,A.18.8 ;Iazards Of o D.2.1
Overflow systems, bins ...............cooeveiiiiiineeinnninninn., 7.4.1.11 rocessing machinery and equipment ..............ccoovene. 75.2.
> Startup, dust collection systems . 7 ................ 7 .............. 10.4.8
Static electricity ................... 7. 5.1.3,13.4,A.7.5.1.3,A.8.1,A.13.4
- . -P- Storage
Penetrationseals .............c..coviviiiiiniiniiiii e, 4.3.3 Construction of facilities ..................ccoronnnii, 415,431
Permits,hotwotk ......... 13.3.2 to 13.3.4, 13.8.1,A.13.3.3.1,A.13.8 Offumxgants .................................. C.22,C4,Ch5.1,Ch.2
Personal protective eqUipment ..................................... D.26 Mlsqellaneous ...... R P L LT PR Y PE TP PP 13.10
Personnel-intensive areas .............................. 4.15.1t04.1.54 Of oils, flammable liquids, and LP-Gas .......................... 13.7
............................ . Supervisory services ............c...c.cevvviiiiiiiinneiinnn..... 12,3, B.2
g:lt;mg’ preumatic conveying systems 113 Supplemental requirements .............................o...... Chap. 13
Dust collection System ..............cccevuierrrrinnreniirennnnn. 10.4.7 Suppressants, dust control ..................coeniiiniininn, 10.3.1.1
Explosion venting ..........cc.cecviviuiiirininvninnnn.. 6.2.1.2Fx.1 S“ll’lfmss't;’:’ exl;lt::ut)sn """"""""""""""""""" 6.3.1,6.3. 281; g
Plans : Spection and tests .......iciiiiiiiiiei i eeene.l 8.
Emergency preplanning ...................................... 125 Legs ........................................................... 742 1 (2)
Fire protection .........cccoveuiiiiiiiiiiiiiiii e, B.6 Starch dryers ... 84.41,853,A844.1
Pneumatic conveying systems ....................... Chap. 11, Annex E Suppression, fire .......................... see also Extinguishing systems
Pneumatic filters ................cooviiiiiiiiininn, 11.4.3. 3 A.11.4.3.3 Bearmg BIEES oot e 12.6.4
Power equipment ............................... see Electrical equipment Manual SUPpression ....................c.oe.... 8.2.25,8.227 121,
Pressure monitoring device, dust collectors ...................... 10.4.9 12.6.2,A.12.1,A.12.6.2, B.6
Pressure-relief ValVES oottt 9.1. 1 11.3.% Plans for ..., B.6
Processing machinery and equipment ...................... 7.5,A.7.5.1
Product dryers ...........coooiiiiiiiiiiiiniiiei e 8.3
Product slu-};ﬁers ...................... 10.4.3Ex.5,11.4.8.5,A.11.4.35 T
Propellant-actuated t001S .............ccuevenviniinienennenennnn., 13.3.8 Tanks
Purpose of Standard ............ooeeeeeeeieeeeeeeenn 1.2,A.1.2 Construction ..........oceeviuieiiiiniiiiiiiieneineiannnns 45,A4.52
Dust collectors for .........vvvviviriiiiiiiiieeneannnnnnn.. 10.4.3 Ex. 4
Dust storage .........oooiuiiininiiiiiiiieienn, 10.4.10,A.10.4.10
R- Incipient fire-fighting techniques ............................ A12.6.2
Railclamps ............cccccoieiiiiiiiniiiiiieeeeenaannn, 4.6.2.1,4.6.2.3 Venting .......coooiiiiiiniiiiiiininiean, 45.2,5.2,A4.5.2,A522
Receiving conveyances .....................cceeeeeeeenn.... 11.5,A.11.5.1 Temperature detector devices ...................... 7.4.1.10,A.7.41.10
Receiving facilities .....................ccocvveeeeeeenniiiit . 4.15,75.1.1 Testing, dryer protection systems .............................. 8.5,A85
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61-32 PREVENTION OF FIRES AND DUST EXPLOSIONS IN AGRICULTURAL AND FOOD PROCESSING FACILITIES
Throwing material ...........ccoceociiimieriiiiann 7.3,A.7.3 Ventilation and venting ..............cooiiiiiinn.. Chap. 5, 10.3.1.3;
Too.ls', spark-producing and propellant-actuated ................. 13.3.8 see also Explosion venting; Recirculating exhau;t 31:1' -1.3;
Training systems
Employee Ventstacks .........c.ooovvviiniiininiiiaaen. 5
EIMeErgency ProCeduIES ... ..ovreerererereeersimremmansnseeees 1262 oo e = 2.3
Starch plants, hazards of ..........ccooviiiiiniiiine D.2.1
Outside CONITACLOTS «..eviuurrrerreernncrsieiisoraneanss 13.8.1,A.13.8 -W-
Tramp material ........oooviiiereeaiiiine e 75.1.1 Walls
Transport MOdes ........co.voiievuiniuiranaracaeatiiienans 11.5,A.11.5.1 0 ¢ 4.3.3
Tunnels Fire barrier ........coooiiiiiiiiiiiiiiiiiiinnn, i ier wall
CONSLIUCHON OVET +.ucvnvinrnuiaraaueareessntsisanannsseasensns 4152 Interior ......oovvviiiiniiiiiiiii seetire baTngal R
Explosion Venting ........ccoevivirrimiiniiincnenn. 6.2.1.2Ex. 1 Warehouseareas """""""" ’ ’4'3'3
Warning signs ..o, 13.9,C.5
V- Water fog extingnishment ..............ccooiiiiiiiii, 12.6.4, B.5
Vacutm cleaning SYSteIIS ...........eeeeeuecrusiiinieniinesaeniie 10.2.3 Water gas reaction T
Vacuum-relief valves .........coveevieereraiiniierermieseseneainans 11.3.3 Fumigants, storage and handling of ..................... C4.2,C45
O U T TP ISP PPPPPPPPPPPPPR A6.1 Incipient fire-fighting techniques .................ooiiL A., 12.6.2
Heat transfer SYSLEIMS ...vevuvereererisiaraorermmmarestaesserenaes 9.1.1 Windows, explosion relief .................coooiii 6.2.2, A 6.2.2
Pneumatic conveying syStems .......coieeraenrneecaen 11.3.3,11.3.4 Wiring ... 4.1.3,11.2.3,13.2, ;&.1‘3'2.2
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Sequence of Events Leading to Issuance
of an NFPA Committee Document

Step 1: Call for Proposals

*Proposed new Document or new edition of an existing
Document is entered into one of two yearly revision cy-
cles, and a Call for Proposals is published.

Step 2: Report on Proposals (ROP)

*Committee meets to act on Proposals, to develop its own
Proposals, and to prepare its Report.

*Committee votes by written ballot on Proposals. If two-
thirds approve, Report goes forward. Lacking two-thirds
approval, Report returns to Committee. '

*Report on Proposals (ROP) is published for public re-
view and comment.

Step 3: Report on Comments (ROC)

*Committee meets to act on Public Commients to develop
its own Comments, and to prepare its report.

*Committee votes by written ballot on Comments. If two-
thirds approve, Report goes forward. Lacking two-thirds
approval, Report returns to Committee.

W1 W1V

- *Report-on Comments (ROC) is'published for public re-

view.
Step 4: Technical Report Session

*“Notices of intent to make a motion” are filed, are reviewed,
and valid motions are certified for presentation at the
Technical Report Session. (“Consent Documents” that
have no certified motions bypass the Technical Report
Session and proceed to the Standards Council for issu-
ance.)

*NFPA membership meets each June at the Annual Meet-
ing Technical Report Session and acts on Technical
Committee Reports (ROP and ROC) for Documents
with “certified amending motions.”

*Committee (s) vote on any amendments to Report ap-
proved at NFPA Annual Membership Meeting.

Step 5: Standards Council Issuance

*Notification of intent to file an appeal to the Standards
Council on Association action must be filed within 20
days of the NFPA Annual Membership Meeting.

*Standards Council decides, based on all evidence,
whether or not to issue Document or to take other ac-
tion, including hearing any appeals.

Committee Membership Classifications

The following classifications apply to Technical Commit-
tee members and represent their principal interest in the
activity of the committee.

M Manufacturer: A representative of a maker or mar-
keter of a product, assembly, or system, or portion
thereof, that is affected by the standard.

U User: A representative of an entity that is subject to
the provisions of the standard or that voluntarily
uses the standard.

/M Installer/Maintainer: A representative of an entity
thatis in the business of installing or maintaining
a product, assembly, or system affected by the stan-
dard.

L Labor: A labor representative or employee con-
cerned with safety in the workplace.

R/T  Applied Research/Testing Laboratory: A representative
of an independent testing laboratory or indepen-
dent applied research organization that promul-
gates and/or enforces standards.

E Enforcing Authority: A representative of an agency
or an organization that promulgates and/or en-
forces standards. ‘

I Insurance: A representative of an insurance com-
pany, broker, agent, bureau, or inspection agency.

Pa)

N

— G ~Consumer A person who is, or represents, the ul-

timate purchaser of a product, system, or service
affected by the standard, but who is not included
in the User classification.

SE  Special Expert: A person not representing any of
the previous classifications, but who has a special
expertise in the scope of the standard or portion -
thereof.

NOTES;

1. “Standard” connotes code, standard, recommended
practice, or guide. -

2. A representative includes an employee.

3. While these classifications will be used by the Standards
Council to achieve a balance for Technical Committees,
the Standards Council may determine that new classifi®
cations of members or unique interests need representa-
tion in order to foster the best possible committee delib-
erations on any project. In this connection, the Standards
Council may make appointments as it deems appropriate
in the public interest, such as the classification of “Utili-
ties” in the National Electrical Code Committee.

4. Representatives of subsidiaries of any group are gener-
ally considered to have the same classification as the par-
ent organization.



FORM FOR PROPOSALS ON NFPA TECHNICAL COMMITTEE DOCUMENTS

Mail to: Secretary, Standards Council . ,
' National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269-9101
~ Fax No. 617-770-3500 :
Note: All proposals must be received by 5:00 p.m. EST/EDST on the published proposal-closing date.

If you need further information on the standards-making process, please contact the
Standards Administration Department at 617-984-7249.
For technical assistance, please call NFPA at 617-770-3000
Please indicate in which format you wish to receive your ROP/ROC: [J paper [ electronic [] download

(Note: In choosing the download option you intend to view the ROP/ROC from our website; no copy will be sent to you.)

Date __9/18/93 Name __John B. Smith . Tel. No. _617-555-1212

Company

Street Address 9 Seattle St., Seattle, WA 02255

Please Indicate Organization Represented (if any)__Fire Marshals Assn. of North America

1. a) NFPA Document Title _National Fire Alarm Code NFPA No. & Year NFPA 72, 1993 ed.
- 1-5.8.1 (Exception No.T) ‘
b) Section/Paragraph (Excep ) _ FOR OFFICE USE ONLY
2. Proposal Recommends: (Check one) ([ new text Log #
O reviged text S
deleted text Date Rec'd

3. Proposal (include proposed new or revised wording, or identification of wording
text should be in legislative format: i.e., use underscore to denote wording to be inserted (inserted wordink) an,

be deleted (deleted-werding).
Delete exception.

fleleted): (Note: Proposed
-‘ﬁl. eythrough to denote wording to

4. Statement of Probjent pposal: (Note: State the problem that will be resolved by your recommenda-
tion; give the specific reason jne s-opies of tests, research papers, fire experience, etc. If more than 200 words, it may be
abstracted for publication.)

A properly installed and'wairtsined system should be free of ground faults. The occurrence of one or more ground
faults should be required to cause a “trouble” signal because it indicates a condition that could contribute to future
malfunction of the system. Ground fault protection has been widely available on these systems for years and its cost is
negligible. Requiring it on all systems will promote better installations, maintenance and reliability.

5. & This Proposal is original material. (Note: Original material is considered to be the submitter’s own idea based on.or as a result of
his/her own experience, thought, or research and, to the best of his/her knowledge, is not copied from another source.)

Q This Proposal is not original material; its source (if known) is as follows:

Note 1: Type or print legibly in black ink.
Note 2: If supplementary material (photographs, diagrams, reports, etc.) is included, you may be required to submit sufficient copies for all mem-
bers and alternates of the technical committee.

I hereby grant' the NFPA all and full rights in copyright, in this proposal, and I understand that I acquire no
rights in any publication of NFPA in which this proposal in this or another similar or analogous form is used.

ot C._Imih

ﬂ ) Signature (Required)

PLEASE USE SEPARATE FORM FOR EACH PROPOSAL . 100



FORM FOR PROPOSALS ON NFPA TECHNICAL COMMITTEE DOCUMENTS

Mail to: Secretary, Standards Council -
National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269-9101 .
Fax No. 617-770-3500

Note: All proposals must be received by 5:00 p.m. EST/EDST on the published proposal-closing date.

If you need further information on the standards-making process, please contact the
) Standards Administration Department at 617-984-7249,
For technical assistance, please call NFPA at 617-770-3000

Please indicate in which format you wish to receive your ROP/ROC: [ paper [ electronic [T download
(Note: In choosing the download option you intend to view the ROP/ROC from our website; no copy will be sent to you.)

Date Name : _ Tel. No.

Company

Street Address

Please Indicate Organization Represented (if any)

1. a) NFPA Document Title ' NFPA No. & Year
b) Section/Paragraph FOR OFFICE USE ONLY
2. Proposal Recommends: (Check one) 0 new text Log #
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA DOCUMENTS

(Continued from inside front cover) :
ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Documents

Users of NFPA codes, standards, recommended practices, and guides should be aware that these documents may be su-
perseded at any time by the issuance of new editions or may be amended from time to time through the issuance of Tenta-
tive Interim Amendments. An official NFPA document at any point in time consists of the current edition of the document
together with any Tentative Interim Amendments and any Errata then in effect. In order to determine whether a given doc-
ument is the current edition and whether it has been amended through the issuance of Tentative Interim Amendments or
corrected through the issuance of Errata, consult appropriate NFPA publications such as the National Fire Codes Subscrip-
tion Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed below.

Interpretations of NFPA Documents

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing Com-
mittee Projects shall not be considered the official position of NFPA or any of its Committees and shall not be consid-
ered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights asserted in connection with any
items which are mentioned in or are the subject of NFPA codes, standards, recommended practices, and guides, and the
NFPA disclaims liability for the infringement of any patent resulting from the use of or reliance on these documents.
Users of these documents are expressly advised.that determination of the validity of any such patent rights, and the risk
of infringement of such rights, is entirely their own responsibility.
NFPA adheres to applicable policies of the American National Standards Institute with respect to patents. For further
-information, contact the NFPA at the address listed below.

Laws & Regulations _

Users of these documents should consult applicable federal, state, and local laws and regulations. NFPA does not, by
the publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in compli-
ance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the NFPA. It is made available for a wide variety of both public and private uses.
These include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and
the promotion of safe practices and methods. By making this document available for use and adoption by public au-
thorities and private users, the NFPA does not waive any rights in copyright to this document.

Use of NFPA documents for regulatory purposes should be accomplished through adoption by reference. The term
“adoption by reference” means the citing of title, edition and publishing information only. Any deletions, additions,
and changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist
NFPA in following the uses made of its documents, adopting authorities are requested to notify the NFPA (Attention:
Secretary, Standards Council) in writing of such use. For technical assistance and questions concerning adoption of
NFPA documents, contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA codes, standards, recommended practices, and guides and
all requests for information on NFPA procedures governing its codes and standards development process, including in-
formation on the procedures for requesting Formal Interpretations, for proposing Tentative Interim Amendments, and
for proposing revisions to NFPA documents during regular revision cycles, should be sent to NFPA headquarters, ad-
dressed to the attention of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

For more information about NFPA, visit the NFPA website at www.nfpa.org.
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UNITED STATES OF AMERICA

OCCUPATIONAL SAFETY AND HEALTH REVIEW COMMISSION

SECRETARY OF LABOR, ) OSHRC DOCKET NO.
Complainant, ; 08-1104
V. _ ; REGION IV
IMPERIAL SUGAR COMPANY, ;
IMPERIAL-SAVANNAH, L.P., )
Respondents. ;

DECLARATION OF KURT PETERMEYER

I, Kurt Petermeyer, declare, under penalty of perjury, that the following statement is true

1. I am currently employed by the Occupational Safety and Health Administration
(“OSHA”) as th¢ Area Director of the OSHA Ar_ea Office located in Mobile, Alabama.

2. Prior to assuming my duties in Mobile, I was the Assistant Area Director
(“AAD”) of the Savannah Area Office in Savannah, Georgia.

3. As part of my official duties as the AAD in Savannah, | served as the lead
investigator for OSHA'’s inspection of Imperial Sugar Company’s sugar refining facility located
in Port Wentworth, Georgia (“the facility”). The facility refined and processed raw cane sugar
into granulated sugar, powdered suéar, brown sugar, liquid sugar, and other flavored sugars.

4, OSHA was notified of a catastrophic explosion at the facility on February 7,
2008, and began its inspection within hours of the event. The explosion and resulting fires
caused extensive damage to three large silos and the surrounding Packing Houses. Fourteen

persons were killed and more than two dozen sustained serious and/or life threatening injuries.

GOVERNMENT
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5. OSHA conducted a comprehensive inspection, which included examining
physical evidence recovered from the damaged portions of the buildings, physical inspection of
accessible portions of the buildings, taking photographs, and interviewing hourly and
management personnel employed by Imperial and resident contractors.

6. OSHA conducted sworn interviews of some of Imperial’s management personnel
including, but not limited to:

a. Donny Bryan, Capital Project Manager;
b. Brian Harrison, former Vice President of Operations and currently Vice

President of Sugar Technology;

c. Doug Sikes, Corporate Safety Manager; and

Construction Engineering.
7. During the inspection, OSHA consulted national consensus standards for facilities
like Imperial’s that handle agricultural products such as sugar, including the National Fire

Protection Association (“NFPA”) 61 Standard for the Prevention of Fires and Dust Explosions in

Agricultural and Food Processing Facilities, 2008 Edition and prior editions. The Annex to

NFPA 61 states, in part:

A dust explosion has the following five conditions, all of which must be met:

(1) The dust is combustible.

(2) the dust particles are in suspension.

(3) The dust particles exceed the minimum explosive concentration in the air.
(4) The dust is confined within a piece of equipment, a building or a structure.
(5) A source of ignition is present.

See NFPA 61, 2008 Edition, Annex A.3.3.1, p. 61-17.



8. As a producer of various grades of sugar, Imperial created and maintained
Material Safety Data Sheets that describe the combustible characteristics of its products,
including granulated sugar, which state “sugar dust accumulations are explosive.”

9. OSHA'’s inspection disclosed that Imperial used bucket elevators to convey sugar
through it refining process. Imperial’s bucket elevators are enclosed, usually in a metal housing,
to contain the sugar during conveyance, For example, the East Packaging Production bucket
elevator was located to the east of the sugar silos, in an enclosed silo shaft. This elevator
conveyed granulated sugar from the conveyor belt underneath the silos to the top of the silos.
The bucket elevators in the Bosch and South Packing Houses each contained steel buckets.

During OSHA’s inspection, employees stated that it was common for buckets to separate from
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—_the rotating belt within the bucket elevators, causin

and other buckets. It is common knowledge that metal striking metal (other than aluminum) can
create sparks. Employees stated they could hear the buckets striking the steel housing and other
buckets.

10.  In his sworn interview, Capital Project Manager Donny Bryan confirmed that
buckets come off and that employees have heard them.

11.  During the course of the inspection, OSHA asked Imperial’s employees and
managers, including Mr. Zeigler, questions regarding the operating speed of the bucket elevators.
None of them provided the production speed of any of the elevators in the Bosch and South
Packing Houses, stating they did not know.

12. OSHA'’s inspection disclosed that, over the years, Imperial had experienced fires
and/or explosions in various pieces of equipment, including bucket elevators. Doug Sikes stated
in his interview that they had experienced fires in elevators. Brian Harrison mentioned an

3
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explosion in a powder mill at Imperial’s facility in Sugar Land, Texas (since sold), in which an
employee was injured.

13.  Based on its inspection, OSHA concluded that the bucket elevators in the South
and Bosch Packing Houses at the facility presented fire and explosion hazards based on the fact
that 1) elevators convey combustible sugar in an enclosed environment; 2) when sugar is
conveyed, finer particles of sugar dust (fugitive dusf) will be dispersed in the air; 3) the
dislocation of metal buckets spills sugar and more fugitive sugar dust is in suspension within the
elevator; and 4) a bucket striking the belt or metal housing can cause a spark and ignite the dust
resulting in an explosion. The resulting fire will propagate from the elevator to other conveyance

equipment and areas where fuel (e.g. sugar, powdered sugar, and cornstarch) is present.

- 14, Based ontheins
Bosch, and the Bulk Sugar bucket elevators located in the South and Bosch Packing Houses
exposed Imperial’s employees to fire and explosion hazards. OSHA looked for methods to abate

these hazards, including national consensus standards like NFPA 61; NFPA 654 Standard for the

Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and Handling of

Combustible Particulate Solids, 2006 Edition; and NFPA 664 Standard for the Prevention of

Fires and Explosions in Wood Processing and Woodworking Facilities, 2007 Edition.

15.  NFPA 61 requires protective devices for conveyance equipment to address
combustible dust hazards. Specifically, bucket elevators are to be equipped with motion detector
devices that will stop the drive motor and set off an alarm if the belt slows to a certain speed.
The elevator is to be equipped with “bearing temperature or vibration detection, head pulley
alignment, and belt alignment monitors at the head and tail pulleys.” See NFPA Chapter 7, secs.
7.4.1.5 and 7.4.1.10, p. 61-8. In the event a dust explosion does occur, NFPA 61 requires bucket
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elevators to have relief venting to deflect the resulting over-pressurization to the outside. See
NFPA Chapter 6, secs. 6.2.1 and 6.3.1, p. 61-7; and Chapter 7, sec. 7.4.3.3, p. 61-9.

16. OSHA’s inspection disclosed that bucket elevators are a known location for
combustible dust explosions. Literature is available, including books, scientific articles, and
manufacturer’s information about bucket elevators and the abatement of associated combustible
dust hazards. For example, other NFPA standards that address combustible dust hazards require
equipment, including bucket elevators, to have protection devices regardless of the speed of
operation. See e.g. NFPA 654 and NFPA 664.

17.  OSHA’s inspection disclosed that the East Packaging Production, Bosch, and the
Bulk Sugar bucket elevators located in the South and Bosch Packing Houses did not have

_detection devices and were not equipped_with explosion relief venting.

18.  During the course of the inspection, none of Imperial’s personnel, including Doug
Sikes, who had a copy of NFPA 61, asserted that detection devices and explosion venting was
not necessary because of the operating speed of the elevators.

19. OSHA'’s inspection disclosed that the bucket elevator located in the Bulk Sugar
Station at the facility is equipped with explosion venting,

20. Imperial also has a sugar refining facility located in Gramercy, Louisiana. In his
sworn interview with OSHA, Brian Harrison stated that the bucket elevator to the silo at this
facility has explosion venting panels.

21. [ have reviewed the documents contained in Exhibits A through F to Dwayne
Zeigler’s Declaration, which Imperial submitted in support of its Motion for Partial Summary
Judgment (“Motion”). These documents were not provided to OSHA during the inspection.
OSHA subpoenaed design specifications for the bucket elevators and none were provided. When
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OSHA tried to obtain manuals and other documents about various pieces of equipment, including
bucket elevators, Imperial representatives directed inspectors to a room in the Administration
Building. The file drawers were in complete disarray, drawers were mislabeled, and relevant
documents could not be located. When OSHA found a document it wanted in the Administration
Building, I or one of my inspectors let Imperial know the document should be copied. Copies of
requested documents were provided by Imperial through its counsel, Alston & Bird, LLP, and
included a bates stamp number. None of the exhibits used by Imperial to support its Motion are
identified by a bates stamp number.

22. In his Declaration, Dwayne Zeigler states that the bucket elevators in both
Packing Houses operated at a speed less than 500 FPM. Most of the information provided in
__ Zeigler’s Declaration and exhibits A through F do not identify where these bucket elevators were
located and it is not clear if they reference the East Packaging Production, Bosch, and the Bulk

Sugar bucket elevators located in the South and Bosch Packing Houses.

[ hereby declare that the above statement is true and correct to the best of my knowledge

and belief.

Dated this 27™ day of February, 2009

KURT PETERMEYER



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

UNITED STATES OF AMERICA
DEPARTMENT OF LABOR
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
In the Matter of: !

IMPERIAL SUGAR |

SWORN STATEMENT OF DWAYNE RICHARD ZEIGLER
MAY 29, 2008

SWORN STATEMENT OF DWAYNE RICHARD ZEIGLER,
produced as a witness at the instance of the Occupational
Safety and Health Administration, and duly sworn, was
taken in the above-entitled matter on the 29th day of
May, 2008, commencing at 8:00 a.m., before Ann Thornton
Berry, CSR in and for the State of Texas, reported by
oral stenographic method, at the OSHA Savannah Area

Office, 450 Mall Boulevard, Suite J, Savannah, Georgia.

GOVERNMENT
EXHIBIT

ANN THORNTON BERRY
1533 VZ County Road 4810
Chandler, Texas 75758
1-877-517-9367
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PROCEEDTINGS

THE REPORTER: We're on the record.
This is Ann Thornton Berry, 1533 VZ County Road 4810,
Chandler, Texas.

We're present to take the statement
of Dwayne Zeigler in the Imperial Sugar matter.

Would you raise your right hand,
please, sir?

Do you swear or affirm the testimony
you give today will be the truth, the whole truth,
and nothing but the truth, so help you God?

THE WITNESS: I do.

~ THE REPORTER: It's 8:00 a.m. and
your witness is sworn.
MS. MOCK: Thank you, Ann.
Whereupon,
DWAYNE ZEIGLER,
having been first duly sworn to tell the truth, the
whole truth, and nothing but the truth, testified
upon his ocath as follows:
EXAMINATION
BY MS. MOCK:
Q. Good morning, Mr. Zeigler. I just want to

-—- Before we start to ask you questions, I just go

over a couple of ground rules that will hopefully

ANN THORNTON BERRY
1533 VZ County Road 4810
Chandler, Texas 75758
1-877-517-9367
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A. I would not know that.
Q. Just by chance, do you know the speed or
the velocity of any of the bucket elevators in the

packing house?

A. No, I do not.

Q What about the flow?

A. I do not.

Q Do you know how I would obtain that

information? Product flow.

A. The engineers could probably piece it
together and they could probably tell you. Derek
Kight would probably be your best resource for that.
Q. You were at the plant the day of the
explosion; correcﬁ?

A. I was at my house, yes.

Q. On the day of the explosion, were you at

the plant?

A, No.

Q. Not at all the whole day?

A. Not at all the whole day.

Q. Okay. From a maintenance standpoint,

would you know if limit switches were installed on
scroll covers in certain areas?
A. There were some limit switches installed

on some covers, I believe.

ANN THORNTON BERRY
1533 VZ County Road 4810
Chandler, Texas 75758
1-877-517-9367




MATERIAL SAFETY DATA SHEET

GRANULATED SUGAR
-Effective: January, 2004

"IMPERIAL SUGAR HOLLY SUGAR SPRECKELS SUGAR
SAVANNAH FOODS & INDUSTRIES . MICHIGAN SUGAR
EMERGENCY CONTACT: TECHNICAL CENTER (281) 491-9181 Page 1 of 2

The information below is believed to be accurate and represents the best information currently available to us.
However, we make no warranty of merchantability or any other warranty with respect to such information, and
assume no liability resulting from its use. : : :

SECTION I - PRODUCT IDENTIFICATION

Substance: Sugar, Granulated CAS # 0057-50-1 ,
(B-D-ﬁuctoﬁxranoSyl—a-D—glucopyrangsidc) NIOSH/RTECS # WN6500000Molecular

Weight: N/A : : .

Trade Names/Synonyms: Sucrose, Sugar, - Chemical Family: Carbohydrate -

Beet and/or Cane Sugar Formula: C1,H»,0,,

Producer: Imperial Sugar Company
- P.O.Box 9
— v SugarLand, TX 774570009

, SECTION II -

HAZARDOUS INGREDIENTS _
‘omponent: Sucrose - Percent: 100

Exposure Limits: ~ PEL =15 mg/m" (Total Dust) or 5 mg/m’ (Respirable Dust)

LDss =29.7 g/kg, rat; =14.0 g/kg, mouse .

SECTION III -

PHYSICAL/CHEMICAL CHARACTERISTICS , :
Description: Odotless, hygroscopic, dry, white crystals with a sweet taste
Melting Point: 365°F (185°C) Bulk Density: 49-56 Lbs./Cu.Ft.
Solubility in Water: 200 gm/100 gm @ 20°C Percent Moisture by Weight: 0.05

Specific Rotation:  (Not Less Than +63.9) @ 20°C Specific Gravity: 1.59 H0=1)
'  &589.44mm (c=26) .

SECTION IV - FIRE AND EXPLOSION HAZARD DATA |
Fire: Negligible when exposed to heat or flame. :

Explosion: NFPA Class 2 Group G Airborne sugar dust accumulation ignition temperature is 370°C. At
airborne concentrations of 0.045 gm/L or higher, sugar dust accumulations are explosive.

: £ GOVERNMENT
Firefighting Procedures: - Remove container(s) from area if possible, avoid breathing vapors or dust EXHIBIT
Use extinguishing media appropriate for surrounding fire and materials. b

“MSDS - Granulated Sugar EFFECTIVE: October 3, 2001 Page 2 of 2

SECTION V - REACTIVITY DATA
w:\data\groups\echserv\forms\msds\gran-ise.doc .. IMP-OSHA-0005822

DOL-IMP-ATL 0002264



Reacﬁvity: Stable under normal temperatures and pressures.

Incompatibilities (Materials to Avoid): Carbon Dioxide and Carbon Monoxide may form when heated to
_ ecomposition, or heated with strong, concentrated alkalis.

Decomposition: Thermal decomposition, at temperatures in excess of 367°F, may release acrid fumes and
smoke.

Polymerization: Will not oceur.

SECTION VI - HEALTH HAZARD DATA

Effects of Overexposure: Prolonged exposure to nuisance dust could result in temporary, reversible respiratory
. irritation. Prolonged contact may cause skin sensitization. No other effects reported in humans,

Emergency and First Aid Procedures: _

Ingestion:- If swallowed in large amounts and the person is conscious, immediately give large amounts
water. Get medical attention. '

Inhalation: If a person breathes in large amounts, move the exposed person to fresh air.

Eye Contact: ~ Wash affected area with large amounts of water for 15 minutes and obtain medical
attentiop,. @~ = - , i S e

Skin Contact: ~ Wash affected area with large amounts of water. for 15 minutes.

SECTION VII - PRECAUTIONS FOR SAFE HANDLING AND USE

Steps To Be Taken In Case Material Is Released Or Spilled: No special precautions indicated. Dispose of
spilled material using "Current Good Manufacturing Practices” as permitted by federal, state and local
regulations or return to facility capable of total reprocessing.

Precautions To Be Taken In Handlmg And Storing: Airborne sugar dust under low humidity and' high
concentrations may be explosive, similar to any finely divided carbohydrate, like flour or starch,

Other Precantions: Provide adequate ventilation to control airborne dust accumulation. Do not permit
smoking, open flames, or sparks in areas where airborne sugar dust accumulation may be possible,

SECTION VIII - CONTROL MEASURES

Respiratory Protection: Local ventilation is desirable. If dusty conditions exist wear appropriate respiratory
device for particulate protection.

Other Protective Clothing Or Equipment: Protective clothing, gloves and eye protection are not required but
may be desirable from a sanitation aspect.

wdata\groupsitechserviforms\msdsigran-isc. doc + IMP-OSHA-0005823

DOL-IMP-ATL 0002265
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UNITED STATES OF AMERICA
DEPARTMENT OF LABOR
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION
In the Matter of: |

IMPERIAL SUGAR |

SWORN STATEMENT OF BRIAN T. HARRISON
JUNE 12, 2008

SWORN STATEMENT OF BRIAN T. HARRISON,
produced as a witness at the instance of the Occupational
Safety and Health Administration, and duly sworn, was
taken in the above-entitled matter on the 12th day of
June, 2008, commencing at 10:00 a.m., before Ann Thornton
Berry, CSR in and for the State of Texas, reported by
oral stenographic method, at the Office of Solicitor,
U.S. Department of Labor, 61 Forsyth Street, Southwest,

Room 7T10, Atlanta, Georgia.

ANN THORNTON BERRY
1533 VZ County Road 4810
Chandler, Texas 75758
1-877-517-9367
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PROCEEDINGS

THE REPORTER: We're on the record.
This is Ann Thornton Berry, 1533 VZ County Road 4810,
Chandler, Texas.

We're present to take the statement
of Brian Harrison in the matter of Imperial Sugar.

Raise your right hand, please, sir.

Do you swear or affirm the testimony
you give today will be the truth, the whole truth,
and nothing but the truth, so help you God?

THE WITNESS: Yes.

THE REPORTER: 1It's approximately

nine o'clock. Your witness is sworn.
MS. MOCK: Thank you, Ms. Berry.
Whereupon,
BRIAN HARRISON,
having been first duly sworn to tell the truth, the
whole truth, and nothing but the truth, testified

upon his oath as follows:

EXAMINATION
BY MS. MOCK:
Q. Good morning, Mr. Harrison. My name is
Karen Mock. I'm an attorney with the Department of

Labor, and we're here to conduct an investigative

interview.

ANN THORNTON BERRY
1533 VZ County Road 4810
Chandler, Texas 75758
1-877-517-9367
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32
the board and ask them to increase the overall
expenditure. So, now you're asking them for ten and
a half million dollars approval for the year.

By having unassigned half a million,
eight hundred thousand, a million dollars in that ten
million dollars, you'd go back and they'd approve the
individual project, but they wouldn't have to
increase the total capital funding.

MS. MOCK: Okay. Thanks.

BY MR. PETERMEYER:
Q. Now, Brian, prior to the explosion in Port

Wentworth, did you know that sugar dust was

A. I understood that it was combustible, but
not at the extent that I now understand it.

Q. Well, I guess, what was your knowledge at
that point of combustibility then? What was your --
If something would happen, what would be your
expectations, I guess?

A. I had experienced an explosion in our
powder mill system at Sugar Land probably ten years
ago, and it was very localized. So, I'd say that my
expectation was that it would be a localized event.

Q. Okay. Can you describe that particular

explosion? When that happened and --

ANN THORNTON BERRY
1533 VZ County Road 4810
Chandler, Texas 75758
1-877-517-9367
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33
A. I don't know the exact date that it
happened, but it was in the powder mill area and it
was a flash. There was no equipment destroyed.

There was an individual that did get a flash and it

got -- Dburnt the top of his head.
Q. Any pressure damage? Signs of walls blown
~out? Panels -- Was this in the room or in the piece

of equipment?
A, It was in the powder mill room.
Q. Do you remember what the source of that

event was?

A, The source of ignition?
Q. Yes, sir.
A, That was never fully determined. There

was some indication that it could have been an
individual smoking, but that was never proved.

Q. Okay. Do you know if anything was done in
that particular area because of that event? Any
changes?

A. Well, all the systems were reset. The
sprinklers had gone off, and there was an explosion
of the suppressién system in that powder mill system.
That was all recharged. And cleaned up, obviously.

Q. Can you describe this explosion

suppression system you're talking about?
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Q. Okay.
A, -- because he wasn't on-site in Savannah
working with them to review the process and, I guess,

address any of the issues or concerns that they had.

Q. Okay. What about prior to the explosion
-- I'm sorry -- Yeah, prior to the explosion in
Port Wentworth. Did you ever have any involvement --

or in Savannah, did you have any involvement with or
been a part of any projects where deflagration
protective systems or suppression systems were
discussed or relevant or necessary maybe for what was

being done?

A.  Not that I recall, other than, again, the
dust collection system when we talked about that at
Gramercy, the installation of that and putting the
explosion suppression system on it.

Q. Do you know if there were any types of
systems in place at either facility, such as venting
of equipment or buildings or suppression systems?

A. Gramercy has explosion panels on the silo
and on the elevators to the silo and on the dust
collector for that silo.

Q. And when you say "the elevators to the
silo™ at Gramercy, are you talking about bucket

elevators?
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A. Yes.
Q. Have you seen these -- These are venting

panels, I assume.

A, They're weighted, hinged panels, yeah.
Q. Why would they be weighted and hinged?
A. Keep them closed so you don't have dust

leaking out.

Q. Are they labeled as such? Are they
labeled indicating they're deflagratioh venting
panels, or something like that?

A. Each one, I don't know.

MR. RANCK: If I could interject, on

the venting panels, are they designed to stay open

after they relieve the pressure of an event?

THE WITNESS: I can't tell you. I
don't know.
BY MR. PETERMEYER:

Q. So, the bucket elevators, do you know if,
besides the ones that went to the silo in Gramercy
that you explained that have these vents -- First
off, how do you know that they're vents? Did
somebody tell you or you just know it and recognize
ite

A. Well, you can see them.

Q. How do you know it's a vent versus an

ANN THORNTON BERRY
1533 VZ County Road 4810
Chandler, Texas 75758
1-877-517-9367




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

That was before Imperial bought it.

98
access panel or for some other purpose?
A, Access panels are bolted, and these are

not bolted.

Q. Anybody ever tell you that these were
vents?

A It says it on the drawing.

Q. It says it on the drawing?

A If you look at the drawing.

Q. And do you know when these elevators were

installed?

A. No, I don't know when that silo was built.

Q. Before BH, before Brian Harrison?

A. It was before Imperial purchased it
actually.
Q. What about bucket elevators elsewhere?

What about bucket elevators, particularly in Port
Wentworth? Do you know if similar protective
measures were —-- oOr protective equipment was
installed on the bucket elevators there?

A. I don't recall any vents on the elevators
in Savannah.

Q. Now, you mentioned that it's on the
drawing, this bucket elevator, the venting mechanism

on this, that it's identified as such in the drawing;

ANN THORNTON BERRY
1533 VZ County Road 4810
Chandler, Texas 75758
1-877-517-9367




10

11

12

13

14
15
16
17
18
19
20
21
22
23
24

25

Plastic or a resin of some sort?

152
your critical path evaluations. If you perform your
PM, your belt should be checked on a routine basis
for tracking and loose buckets. So, those systems
aren't going to tell you if you have buckets that are
getting loose. It's going to be part of a PM
program.

Q. Okay. And speaking of the buckets, do you
know what the composition of the buckets are in the

bucket elevators in Port Wentworth?

A. From what I've seen, they're metal
buckets.
Q. Okay. Any other types that you've seen?

A, I've seen just about all different styles,
yes.

Q. Okay. What would be the reason that steel
belt elevators -- or, steel buckets would be used

versus plastic or some other type-?

A. They're more durable and if they do break
or any piece would break off, you can either pick
them up on a magnet or a metal detector from a food
safety standpoint.

Q. Okay. But from a safety standpoint, a
pure séfety standpoint, would it be more problematic

to have steel buckets?
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A. I don't know that I could say that because
even with poly buckets, you're going to have --
generally have a bigger bucket about every tenth
bucket and it will be a metal bucket.

Q. Okay. What about from an explosion hazard

standpoint, use of metal buckets, of course, you have

a metal enclosure of the bucket elevators themselves?
A, I don't understand the guestion.
Q. I guess, would there be more of a concern
from an ignition source standpoint of using metal
buckets with the metal enclosure of the bucket

elevator?

A.  Well, metal would have a much greater
chance of igniting a spark than a poly bucket would,
yes.

Q. I mean, since you mentioned buckets coming

off, have you heard of situations where that has

occurred recently in either facility?

A. Of the buckets coming off?

Q. Yes, sir.

A. No, I'm not aware of any particular
instance where buckets -- I'm assuming that if you

go back and look at the PMs performed on the
elevators, you'll find loose buckets occasionally.

And that's part of what the PM requirement is for.
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June, 2008, commencing at 10:00 a.m., before Ann Thornton
Berry, CSR in and for the State of Texas, reported by
oral stenographic method, at the offices of Alston +
Bird, L.L.P., 1201 West Peachtree Street, Atlanta,

Georgia.

GOVERNMENT
EXHIBIT

F

ANN THORNTON BERRY
1533 VZ County Road 4810
Chandler, Texas 75758
1-877-517-9367

g
g
g
3
3




1 PROCEEDTINGS

2 THE REPORTER: We're on the record.
3 This is Ann Thornton Berry, 1533 VZ County Road

4 4810, Chandler, Texas.

5 We're present to take the statement
6 of Doug Sykes in the Imperial Sugar matter.

7 Would you raise your right hand,

8 please, sir?

9 Do you swear or affirm the

10 testimony you give today will be the truth, the

11 whole truth, and nothing but the truth, so help you
12 God?

13 i 7W77m777THE WEENESS: imefW7WW 7 -
14 THE REPORTER: Your witness 1is

15 sworn.

16 MS. MOCK: Thank you, Ms. Berry.

17 Whereupon,

18 DOUG SYKES,

19 having been first duly sworn to tell the truth, the
20 whole truth, and nothing but the truth, testified
21 upon his oath as follows:
22 EXAMINATION

23 BY MS. MOCK:
24 Q. Good morning, Mr. Sykes. My name 1is
Karen Mock. I'm one of the attorneys with the

25
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Q. Do you know what year that Imperial Sugar

Company bought the Gramercy facility?

A, Imperial did not buy the Gramercy
facility.

Q. Okay. So, how long have they owned it?

A. They bought out Savannah Foods, who owned

the Gramercy facility all at one time. And I don't
remember what specific year that was.

Q. Okay. ©On the NFPA subscription, how long
have you had that?

A. I don't recall.

Q. Was it prior to the explosion that you

were getting that?

A, I don't recall. I don't remember when I
subscribed to it, whether it was prior or after. To
be honest, I don't remember. It was probably prior,

but I don't remember when I subscribed.

Q. What have you received?

A. Well, I receilve their monthly magazines,
and since the incident in Savannah, I've gotten
several of their -- the standards. It was prior
because I had a few standards prior to the incident.
So, it would have been prior.

Q. Okay.

A. But I don't remember when exactly it was.
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Q. Who pays for that subscription, Doug?

A. Imperial Sugar.

Q. Would they have records on when that was
started?

A. Yes.

Q. Does the bill come to you or does it go

directly to them?
A. It's a one-time deal. The way it works

is I pay for it on my credit card and do a non-PO

voucher.
Q. Okay.
A, Get reimbursed.
) 7QT Wwbém;sﬁ know howrlong ££atﬂlaéts?
A. It's an annual.
Q. Was there a particular reason that you

subscribed to this NFPA --

A, There was a particular standard that I
wanted to get, and it was cheaper to get it by
subscribing, and that's the reascon.

Q. And what standard would that be?

A. I don't recall which one it was at this

time, the first one.

Q. Do you still have it?
A. Sure.
Q. Where is the standard located?
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1 A, It's in my office in Savannah.

2 Q. Don't remember a number on it?

3 A. I don't remember which one it was. I

4 bought several.

5 Q. Was it just one?

6 A. No, there's several.

7 0. | Do you knbw if 1it's applicable to the

8 agricultural industry?

9 A. I think it was a general standard, but I
10 don't remember which one it was, specifically which
11 ones. The only ones that I specifically purchased
12 that apply to agricultural would have been the NFPA
13 | 61 and that was posted in Savannah. B R
14 Q. Okay. Do you hold any certifications?
15 A. Yes. I hold a OHST certification, which
16 is Occupational Health and Safety Technologist.

17 0. And is that certification current?

18 A. Yes.

19 Q. And when did you obtain that

20 certification?

21 A, The 7th of January of 2008.

22 Q. Okay. As far as your position, can you
23 describe in general of your day-to-day activities
24 and how you -- and how, I guess, you -- o0r, what
25 direction you give to folks that report to you?
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Q. Okay. Has the company ever had any --
at either facility, ever been any fires or

explosions as it relates to bucket elevators?

A. Yes.
Q. Can you explain where and when?
A. I don't recall specific dates. It's been

a couple of events over the year, and bucket
elevators in Savannah. The only specific one that I
can remember that I was involved with was a bucket
elevator fire, which was caused by a bearing on the
outside of the elevator in the raw sugar warehouse.

Q. Do you have any knowledge of any limit

~ switches being installed on any scrolls because of
-— I don't know if you call it a failure or a back-
up, where the covers are coming off and they
installed that to address that particular issue?

Where sugar starts coming out of the scrolls.

A, Could you be a little clearer --

Q Sorry.

A, -—- with your question?

Q Are you aware of anybody making the
decision or installing limits -- not limit switches
-—- I guess I can call it that. -- limit switches

on the scroll covers in any application?

A. No.
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SWORN STATEMENT OF DONNY BRYAN,
produced as a witness at the instance of the Occupational
Safety and Health Administration, and duly sworn, was
taken in the above-entitled matter on the 30th day of
May, 2008, commencing at 8:00 a.m., before Ann Thornton
Berry, CSR in and for the State of Texas, reported by
oral stenographic method, at the OSHA Savannah Area
Office, 450 Mall Boulevard, Suite J, Savannah, Georgia

31406.
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1 PROCEEDTINGS
2 THE REPORTER: We're on the record.
3 This is Ann Thornton Berry, 1533 VZ County Road
4 4810, Chandler, Texas.
5 We're present to take the statement
6 of Donny Bryan in the matter of Imperial Sugar.
7 Could you raise your right hand,
8 please, sir? Do you swear or affirm the testimony
9 you give today will be the truth, the whole truth,
10 and nothing but the truth, so help you God?
11 THE WITNESS: I do.
12 THE COURT REPORTER: 8:05,.and your
13 witné;s is sworn. o - -
14 MS. MOCK: Thank you.
15 Whereupon,
16 DONNY BRYAN,
17 having been first duly sworn to tell the truth, the
18 whole truth, and nothing but the truth, testified
19 upon his oath as follows:
20 EXAMINATION
21 BY MS. MOCK:
22 Q. Good morning, Mr. Bryan. Could you give
23 your full name and spell anything that's different
24 or odd?
25 A, It's Donny, D-O-N-N-Y, Mitchell, M-I-T-C-
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1 purposes of the rotary valves?

2 A. I do not.

3 Q. Cn bucket elevators, and I know it's not
4 your forte, but I just wanted to ask if you have any
5 knowledge of any types of sensors that were

6 installed on bucket elevators?

7 A. I'm not aware of any.

8 Q. Okay. Would that mean there wouldn't be
9 or that there could be on the bucket elevators

10 themselves?

11 A. What kind of sensors are you referring
12 to?

13 réj WFor one, ;;ahmy first quesﬁignrwould be
14 do the bucket elevators have motion detectors where
15 it would shut off the drive motor when the belt

16 slows below normal operating speed?

17 A. Some of them do.

18 Q. Do you know which ones did not?

19 A. I know all of them didn't have 1t but
20 some of them did.
21 Q. Do you know if the ones in the

22 packinghouse did?
23 A, The ones on the silos definitely had
24 motion detectors.
25 Q. Any one in particular that you remember
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1 doesn't?

2 A. The ones in the process generally do not.
3 0. And how would one go about determining

4 which were provided that sensor or piece of

5 equipment and those that were not? Would that come
6 through the Wonderware system?

7 A. It would go back to the PLC system, but

8 whether it was -- how -- you know, if it had an

9 interlock from the motion detector.

10 Q. The next thing on that, Donny, do you

11 know if the indocor legs of bucket elevators had

12 bearing temperature, vibration detection, head

13 cocoling alignment? - -
14 A. I've never seen it on any of them. That
15 doesn't mean some of them didn't have it in the

16 packinghouse, but in the process I've never seen it.
17 Q. Okay. Do you know if that's necessary?
18 From your understanding, is it required or

19 necessary?
20 A, It's not required.
21 Q. Okay. Do you know why that would be
22 something that would want to be done, why somebody
23 would want to utilize that or provide that?
24 A. I think they're recommending some of that
25 stuff to prevent creating an arc, but we've never
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1 had an issue here that I'm -- before February 7th

2 that caused us any concern.

3 Q. Do you know if any bucket elevators in

4 the past have had problems where buckets have come

5 off, things of that nature?

6 A. Yes, buckets come off.

7 Q. Would you say that's common, to your

8 knowledge?

9 A. It happens regularly.
10 Q. So without these sensors, does that not
11 raise a concern?

12 Al When a bucket comes off, it generally

léi tripsrgggﬂ—— gets down in the béétom aagwégébs ghe
14 elevator. I'm not an expert on the maintenance part
15 but I think generally they know when they lose a

16 bucket.

17 Q. Have you ever heard stories that they can
18 hear it going ca-clang, ca-clang, ca-clang?

19 A, I've heard those stories.
20 Q. Do you know of any company committees of
21 any sort or groups that had meetings in relationship
22 .to safety and health or particularly with dust or
23 methods to prevent dust explosions?
24 A, I was not aware of any committees on dust
25 or dust explosion until recently.
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