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Incident

On January 13, 2003, avapor cloud ignited, leading
toafireat anoilfield wastedisposal facility (hereafter,
disposal facility) near Rosharon, Texas, south of
Houston. Thefireoccurred astwo vacuum trucks
wereoff-loading liquid wastesfrom oil and gas
productionwells.

Thetrucksarrived at thedigposal facility withinafew
minutes of each other and were parked approximately
16 feet apart. Thetwo driversgot out of their trucks,
left the enginesrunning, and told the disposdl facility
employeesthat thetruckswereto bedrained and
rinsed out. Both driversthenwent to thedrivers shed
to compl ete paperwork and to wait for the washout to
be completed. (1)

Thefirewas caused by theignition of hydrocarbon
vapor released during the off-loading of basic
sediment and water (BS& W) from thetwo vacuum
trucksinto an open areacollection pit. BS&W isan
oil/gasexploration and production (E& P) wasteliquid.
TheBS& W wascontaminated with highly flammable
condensate. During the off-loading, vapor off-gassed
fromthe BS& W and wasdrawn into theair intakes of
thevacuumtrucks running diesel engines. Asaresult,
the enginesbeganto race and backfire. The
flammablevapor cloudignited. (1)

The post-incident investigation documented five
possiblevapor cloud ignition sources—thevacuum
trucks diesdl engines, vacuumtruck electrica systems,
static electricity dischargefromtheoff-loading liquid,
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ThisSafety and Health Information Bulletin (SHIB)
isnot astandard or regulation, and it createsno new
legal obligations. The SHIB isadvisory innature,
informational in content, andisintendedto assist
employersin providing asafeand healthful work-
place. The Occupational Safety and Health Act
requiresemployersto comply with safety and heglth
standards promulgated by OSHA or by astatewith
an OSHA -approved state plan. Inaddition, pursu-
ant to Section 5(a)(1), the General Duty Clause of
theAct, employersmust providetheir employees
with aworkplacefreefrom recognized hazardslikely
to cause death or serious physical harm. Employers
can becited for violating the General Duty Clauseif
thereisarecognized hazard and they do not take
reasonable stepsto prevent or abate the hazard.
However, failuretoimplement any recommendations
inthisSHIB isnot, initsaf, aviolation of the General
Duty Clause. Citationscanonly bebased on
standards, regulations, and the Genera Duty Clause.

(although equipped with agrounding cable, thetrucks
werenot grounded during the off-loading), personnel
smoking, andfacility electrica wiring. The
investigation determined that the diesel truck engines
weremost likely theignition source based on physical
evidenceand the supporting eyewitnesstestimony. (1)

Two disposal facility employeesand onetank driver,
employed by thetransport company, werekilledinthe
fire. Threeother disposal facility employeesand one
truck driver suffered severeburns. Thefiredestroyed
thetwo 50-barrel vacuum trucks (each tank truck =
2,100 gallon capacity) owned by the transport
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Figurel. Layout of Open Area, Gravity Feed, Disposal Pad, with Vacuum Trucks
Positioned ason January 13, 2003, When the Fireand Deflagration Occurred. (1)

company and heavily damaged wasteliquid off-
|oading equipment and structures at thefacility (See
Figurel). (1)

Purpose of SHIB

The purpose of this Safety and Health Information
Bulletinisto dert other facilitiesintheoil and gas
industry abouit:

»  Thepotentia flammability hazard associated
with BS& W and other E& Pwasteliquids,

» Thesafework practicesoperators should
follow when handling and transporting
potentidly flammablewasteliquids, andthe

necessary precautionsto taketo minimizethe
generation of flammable vapor and to control
ignitionsources,

Theimportancefor companiesto obtainthe
necessary materia safety datasheets
(MSDSs) beforetransporting waste or

disposing of it,

Employers obligationsregarding hazard
communication and thesafehandling of ailfield
and gasfield waste, and

Theresponsibility of al employersto properly
traintheir employeesinamanner clearly



understood by therecipients (al affected
personnel).

CSB Investigation

Because of the deathsand injuries caused by this
incident, OSHA andthe U.S. Chemica Safety and
Hazard Investigation Board (CSB) conducted
investigations. CSB’sinvestigation sought to
determinetheroot and contributing causes, and to
issuerecommendationsto interested partiesinan
effort to prevent smilar occurrences. (1)

Initsinvestigation report, the CSB pointed out that
“theoil and gasindustry disposesof many thousands
of barrelsof E& Pwasteliquidsannualy, including
potentialy flammableBS&W.” (1) “E& Pwastescan
haveflammability characteristicsthat meet the
definition of aflammableliquid inboth OSHA and
DOT regulations, thusposing asignificant physica
hazard to personnel.” (1) TheCSB found
inconsistency withintheoil and gasindustry in
managing the potentia flammability hazard of BS& W.
In some cases, the flammability hazard is not
identified or recognized, and work practices are
inadequate for safe handling of the potentially
flammable liquid.

Root Causes

The CSB investigation revea ed thefollowing root
causesof thisincident:

»  Theproducer/shipper of thewastefailed
toidentify theflammability hazard of
BS& W generated at itsgaswell
productionfacility and asofalledto
communi cate the hazard to employeesand
contractorswho wererequired to handle
theflammableliquid (1),

» Thetransport company did not ensurethat
the producer provided vacuum truck
driverswithamaterial safety datasheet or
other document listing the potential

flammability hazard of BS&W, nor didit
identify theflammability hazard of the
mixtureinthevacuumtrucks tanks(1),
and

* Management at thedisposa facility did not
haveeffectivehazard communication
practicesin placeto recognizethe
potentid flammability hazard of each
shipment of BS& W, nor did itimplement
safehandling practicesfor off-loading
flammableliquidinto themud disposal and
washout pad area. (1)

Contributing Causes

Contributing causes of theincident reported by the
CSB aresummarized below:

e Thetransport company did not understand
the potentia flammability hazard of
BS& W inthe product storage tanks, nor
didthey understand that inadvertent mixing
of hydrocarbon product with wasteliquid
whenfilling thevacuumtrucks tanksmost
likely increased theflammability hazard of
thetrucks contents(1),

e Thetransport company and disposal
facility management did not implement safe
work practicesto minimizethegeneration
of flammablevapor and to control ignition
sources(1), and

e Nether thetransport company nor the
disgposd facility management and
employeesrecogni zed that thetrucks
diesal enginespresented multiplevapor
ignition sources. (1)

Discussion of Sandards

Based on thelisted root causes of thisincident, the
following aspectsof theincident and their associated



OSHA standards areidentified bel ow.

Hazard Determination and MSDSs

Drillersand producersmust evaduate
chemicasthey produceto determineif
they arehazardous, i.e., determinethe
potentia flammability hazard associated
with BS& W and other E& Pwasteliquids
- 1910.1200(d).

Drillersand producersmust obtain or
develop appropriate M SDSsfor the
hazardous material sthey produce, i.e.,
BS&W —1910.1200(g)(1).

Drillersand producers must ensurethat
appropriate M SDSsare provided to
downstream employers, e.g., thetransport
company, withtheir first shipments—
1910.1200(9)(6)(i).

Thetransport company did not conduct a
hazard determination or obtainanMSDS
fromthe producer. Thetransport
company isresponsiblefor ahazard
determination of the hazardouschemicals
they deliver to downstream customers/
employers—1910.1200(d)(1).

Training Information and Labelling

Proceduresimplemented by employersat
workplacesto protect employeesfrom
hazardous chemicalsmust beincludedin
theemployer’shazard communication
training for their employeesand contract
employees. For example, inthiscase, the
producer wasrequired to include
appropriateelementsof hazard
communicationtraining to thetransport
company driver (contract employee), who
used the specified tank off-loading
procedureto drainthe BS& W fromthe
producer’stank. Onebasisfor this
procedurewasto prevent the draining of
lighter, presumably flammable

hydrocarbonsinto the transport
company’ svacuum truck, thereby
reducingtherisk of afirefexplosion
incident. Thissame concept was
applicableat thedisposal facility. The
specific procedures utilized at thisfacility
to protect employeesfrom chemical
hazard exposures needed to beincluded
inthehazard communicationtraining for
employeesand contract employees—
1910.1200(h)(3)(iii). Inthiscase, safe
practiceswerenot implemented at this
disposd facility whenthemixtureinthe
vacuum truck wasby gravity drop off-
|loaded to aconcrete pad. Asaresult,
off-gassing from the condensate/BS& W
mixtureformed avapor cloudwhich
ignited and ultimately caused theemployee
deathsand injuriesaswell as property
damage.

All employeesafety information must bein
languages and presented inamanner that
can beclearly understood by all affected
personnel —1910.1200(h)(2). If the
employeesreceivejobingructionsina
language other than English, thenthe
training and information provided needsto
be presented in that |language.

Storagetanks must be properly labeled to
clearly identify thehazard of thetanks
contentsto al employeesand contractors
working at thewellsiteand disposd facility
—1910.1200(f)(5) and (6).

Work Procedures and Emergency Planning

At thedisposa site, management needsto
develop andimplement written
proceduresand providetraining to
employeeson off-loading al flammableor
potentialy flammable BS& W and other
E& Pwasteliquids. Safe proceduresneed
to befollowed when off-loading
flammableor potentidly flammableliquids
fromtank trucks, including methodsto
minimizegeneration of flammakblevapor.



e |gnition sourcesfrom vehicle-mounted
equipment and facility equipment need to
be controlled - 1910.106(e)(6)(i).
Ignition sourcesincludethoserelated to
vehicular and €l ectrica equipment located
inhazardousclassified aress.

e Emergency proceduresmust be
developed [1910.120(q)(2) or
1910.38(8)]* and training provided
[1910.120(q)(6) or 1910.38(e)] to
employeeson responding to abnormal or
emergency Stuations, including
uncontrolled flammable vapor releases
that canresultinafireor exploson
hazard. Emergency proceduresneed to
addressthe saferesponseto abnormal
diesd engineoperation (e.g., diesd engine
overspeed—*“racing”) dueto aflammable
vapor aimosphere being drawnintothe
air intake system of thetruck. It should
be noted that the normal engine shut-off
method will not sufficeaslong as
flammablevapor continuesto enter the
intake system.

Vacuum Truck Operations

Vacuum truck owners must ensure that vacuum truck
operatorsaretrained and qudified for their work
assgnment. Thefollowing Standardsaddressthe
issues necessary to provide appropriatetraining.

. 29 CFR 1910.1200, Hazard
Communication,
29 CFR 1910.106, Flammable and
Combustible Liquids,
29 CFR 1910.120, Hazardous Waste
Operationsand Emergency Response,
29 CFR 1910.307, Hazardous (classified)
Locations,
29 CFR 1910.1000, Air Contaminants,
and

e 49CFR, Parts 171, 172, 173, 178, 179,
382, 383 and 390-397, U.S. DOT “Motor
Carrier Safety requirementsfor proper
hazard classification and manifesting of
flammableliquids, approved container design,
and periodictesting.

Recommendations
Hazard Materials Awareness

Vacuum truck ownersmust ensure that vacuum truck
operatorsare aware of the physical and chemical
characteristicsof flammable, combustible, toxic and
corrosvematerias. Traceamountsof flammableand
combustibleliquidsand gases, hydrogen sulfidegas,
acids, caustics, spent acids, sour water and other
liquids, material sand gases present in the petroleum
industry may cause seriousinjury, illnessor death if not
properly handled. (2)

M SDSsneed to provide correct information on
hazardous materialsintanksor vessals, but
occasionaly, for variousreasons, they do not
accurately reflect the hazards associated with co-
mingled and waste products, tank bottoms,
contaminated catalysts, spent acidsor other materias
that arebeingtransferred. (2) Therefore, employers
should be awarethat in these casesaflammableor
toxic hazard could exist even though itsM SDSdoes
not identify thishazard

CSB found that themagjority of thoseindustry
personne questioned during theinvestigation did not
believethat BS& W posesaflammability hazard, even
thoughit can contain highly flammable condensate.
“CSB andysisof ninetank BS& W samplesfromsix
productionwells, including oneof thewellsinvolvedin
the BL SR incident, indicated flashpointsbelow 30°Fin
eight of thesamples. For comparison, theflashpoint of
condensateisabout -36°F, and the flashpoint of
gasolineisabout -45°%F. OSHA classifiesany liquid

" OSHA requireswritten emergency procedures[1910.120(q) or 1910.38(a)] except in the case where employers haveten or
fewer employees and chose to comply with the emergency action plan requirements of 1910.38.
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with aflashpoint below 100°F asaflammableliquid.”
D)

“Caremust betaken to ensurethat thematerialsbeing
loaded into the cargo tank are compatiblewith
materiasprevioudy |oaded and that the mixing of
these materialswill not create hazards such asfire,
explosion, heat, toxic gasesor vapors. Unlessthe
vacuum truck has been thoroughly cleaned and
inspected, it should not be used to load materials
which arenot compatiblewith those previoudy
handled.” (2) Thesame principlesapply whenthe
cargo tank contents are off-loaded —the contents
must be compatiblewith the materia spresently or
previoudy contained in thereceiving container. (2)

Safe Vacuum Truck Operations

Vacuum truck ownersand operators, aswell asfacility
personnel, should be aware of numerous potential
hazards associated with operating vacuum trucksin
petroleum facilities, including, but not limitedtothe
fallowing:

* sourcesof ignition,

» potentia hazardsincluding pills,
flammable atmospherewithinand around
vacuum trucks, cargo tanksor source
containers, hosefailures, and discharges
of flammablevaporsto the atmosphere,

» potential hazardsassociated withthe
surrounding areaand atmospheric
conditionsduring vacuumtruck
operations, and

» toxicvapor build up at or near thevacuum
pump dischargeport.

Note: Anindustry recognized good practice,
American Petroleum Institute (API) Publication No.
2219, provides safe vacuum truck operating guidelines
and acomprehensive checklist inan appendix. (2)

Atmospheric Testing

“Theareaswhere vacuum trucks operate must befree
of hydrocarbon vapor concentrationsintheflammable
range.” (2) “If thereisany question of whether the
areaisfreeof flammablevapor or toxic gas,
atmospheric testing must be performed by aqudified
person using properly calibrated and adjusted
combustiblegasindicators, appropriatetoxic gas
testers, or hydrocarbon analyzers. Testing should be
conducted anytimethereisuncertainty about the
safety of thesurrounding atmosphere, including prior
to starting any operation, and during operations.” (2)

Bonding and Grounding

“Thecompletevacuum transfer system should be
bonded to ensure acontinuous conductive path from
thevacuum truck through the hose and nozzleto the
tank or source container.” (2) Bonding ensuresthat
thereisno differencein electrostatic potentia between
vacuum trucks and pumps and the source or receiving
tank, container or vessdl. (2) “Thisreducesthe
likelihood of aspark being created in thevicinity of
flammabl e vaporswhen the suction nozzleor
discharge hoseisremoved from the sourceor
discharge container and/or isdisconnected fromthe
vacuum trucks, or when any conductive connectors
aredisconnected.” (2)

Groundingisasoamust. Prior to starting transfer
operations, vacuum trucks need to be grounded
directly to the earth or bonded to another object that
isinherently grounded (dueto proper contact with the
earth), such asaproperly grounded large storage tank
or underground piping. Grounding ensuresthat any
electrostatic chargesthat might be generated can be
“bled off” totheearth, bringing all partsof thesystem
tozeroelectrical potential. (2)

Personnel Safety
Asdtated earlier, vacuum truck personnel workingin

petroleum facilitiesmust betrained inthe safe
operation of thevacuum equipment; befamiliar with



the hazards of the petroleum products, byproducts,
wastes, material sbeing transferred, aswell asany co-
mingled wastes, and be aware of relevant government
and facility safety proceduresand emergency
response requirements. (2)

MSDSsfor the products being transferred must be
availableto vacuumtruck operators, and aqualified
person must be ableto assessthe potential exposure
tounsafeair contaminant levelsaswell asany
potential or existing flammableatmospheres. (2)

When loading and off-loading, al personnel must
leavethetruck cab and shut off theengineif
flammabl e vapors are generated at or above 25% of
theLower ExplosiveLimit (LEL). However, when
transferring flammableliquidsor hazardousmaterids,
vacuum truck operators should stay within 25 feet of
the vacuum truck (between thetruck and the source
or receiving tank, vessdl, or container) throughout the
operation. (2) In practice, thevacuum truck
operatorswill be positioned upwind and to one side of
thetruck within theline of sight of the operation.

Vacuum truck operators must monitor thetransfer
operation and beready to quickly closethe product
valveand stop the pumpinthe event of ablocked line
or release of material through abroken hose or
connection. (2) Vacuumtruck ownersmust develop
emergency proceduresthat conformwith OSHA
requirementsfoundin 29 CFR 1910.120 (g) and 29
CFR 1910.38 (a), and must train all vacuum truck
operatorsintheuse of those procedures. Intheevent
of afire, spill, release, or other emergency, operators
must be knowledgeabl e about emergency reporting
and appropriate emergency response actions.

During loading and off-loading, position thevacuum
truck onlevel ground, at least 25 feet away from (50
feetif inadiked area) and preferably upwind or
crosswind of the source or receiving tank, vessdl, or
container. (2) Smoking must not be permitted within
at least 100 feet (depending onlocal proceduresand
atmospheric conditions) of thetruck, thedischarge of
the vacuum pump, or any other vapor source. (2)

Conclusion

To prevent future accidentslikethis, the hazard of
exploration and production (E& P) wasteliquids must
be recognized, communicated, and controlled by
employersintheoil and gasproductionindustry. Qil
and gaswasteliquidscan behighly flammableand
need to be handled appropriately.

OSHA recommendsthat employersengaged inthe
production, transport, and disposal of wasteliquids
takethefollowing action:

* Ensurethat MSDSsonBS& W waste
materia areprovidedtodl haulersand
disposal facility operators so that end-
usersknow what isbeing delivered,

» Ensureproper hazard classification and
manifesting of flammableliquidsthat are

being shipped,

» Developwritten proceduresfor safe
unloading and handling practicesof all
potentidly flammablewasteliquids,
designed to minimizevapor formationand
prevent static dischargesthat could ignite
vVapors,

* Provideadequatetrainingfor dl
personnd,

*  Operatevacuum trucksin asafe manner
(refer to API Publication No. 2219),

» Peaformatmospherictestingin
accordancewith APl Publication 2219,
Section 5.2, and

» Developemergency procedures,
particularly when diesel enginesoverspeed
duetothepresenceof highly flammable
vapors.
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