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Preface

Recent fatalitiesduring rel eases at anhydrous
ammonialoading stationsillustratethe potential
hazardsassociated with transfer operationsif the
transfer systemisnot adequately protected from hose
severanceor aninadvertent pull-away during transfer.
Anhydrousammoniastoragefacilitiesand nursetank
|oading ationsare cons dered anhydrousammonia
systemsand are covered by avariety of Federal,
State, and consensus standards. The most recent
American National Standards|ngtitute (ANSI)
standard for storage and handling of anhydrous
ammonia(K61.1—1999) and severd State
regulationsinclude provisionsthat specifically address
hose severance and pull-away protection. This
Safety and Hedlth Information Bulletin highlightsthese
provisonsandillustratestheir usein complying with
existing Federal Occupationa Safety and Hedlth
Adminigtration (OSHA) standardsthat cover
anhydrousammoniasystems. Thesestandards
include 29 CFR 1910.111, Storage and handling of
anhydrousammonia[1] and 29 CFR 1910.119,
Process Safety Management (PSM) standard. [2]

Purpose

The purpose of this Safety and Hedlth Information
Bulletin (SHIB) istoincrease awareness about:
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ThisSafety and Hedlth Information Bulletin
isnot astandard or regulation, and it creates
no new legd obligations. TheBulletinis
advisory innature, informationa in content,
andisintended to assist employersin
providing asafe and healthful workplace.
Pursuant to the Occupational Safety and
Health Act, employersmust comply with
hazard-specific safety and health standards
promulgated by OSHA or by astatewith an
OSHA-approved state plan. Inaddition,
pursuant to Section 5(a)(1), the Genera
Duty Clauseof theAct, employersmust
providetheir employeeswith aworkplace
freefrom recogni zed hazardslikely to cause
death or seriousphysica harm. Employers
can becited for violating the General Duty
Clauseif thereisarecognized hazard and
they do not take reasonabl e stepsto prevent
or abatethehazard. However, failureto
implement any recommendationsinthis
Safety and Hedlth Information Bulletinisnot,
initself, aviolation of the General Duty
Clause. Citationscan only be based on
standards, regul ations, and the Genera Duty
Clause.

* thepotentid for an uncontrolled anhydrous
ammoniarel easeduring transfer operationsat
loading stationsand other anhydrous
ammoniasystems/processeswithout certain
safety mechanisms, and

¢ examplesof devices, work practices, and
training that employersand employeescan
useto diminateor reducethelikelihood of
theseincidents


http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9757
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9760

Background

OSHA'sBismarck, North DakotaArea Office
recently investigated an anhydrousammoniareleasea
aloading stationinagrain handling facility. The
release occurred when an employee pulled anurse
tank away from afixed storageinstallation with
transfer hoses<till attached. Becausetheloading
riserswere not equi pped with excessflow valvesto
limit theuncontrolled release of anhydrousammonia,
approximately four (4) tonsof anhydrousammonia
werereleased. Asaresult of therelease, agrain
facility employeedriving thetruck and acustomer
werehospitalized. Thecustomer diedwhileinthe

hospital.
Applicable OSHA Sandards

Theloading stationinvolvedintheinvestigation
and other systemswhere anhydrousammoniaisused
or stored are covered by OSHA's Storageand
handling of anhydrousammoniastandard (29 CFR
1910.111) provided they arenot ammonia
manufacturing plantsor refrigeration plantswhere
ammoniaisused solely asarefrigerant. If thesystem
containsmorethan 10,000 pounds (1bs.) of anhydrous
ammoniait would be covered by OSHA's Process
Safety Management (PSM) standard (29 CFR
1910.119). Although theloading stationinvestigated
was not part of alarger system or processandit did
not involve sufficient anhydrousammoniato be
covered by PSM, many similar facilitiesmay be
covered by 29 CFR 1910.119 depending on the
amount of anhydrousammoniacontainedinthe
process.

OSHA's Storage and handling of anhydrous
ammoniastandard generally requiresthat al transfer
systemsinclude certain typesof protectivedevices.
Paragraph (b)(12)(vii) states:

“Loading and unloading systemsshdl be
protected by suitable devicesto prevent theemptying
of the storage containersin the event of severance of
thehose. Backflow check valvesor properly sized
excessflow valvesshdl beinstalled where necessary
to provide such protection. Intheevent that such

vavesarenot practical, remotely operated shutoff
vavesmay beinstalled.” [1]

Asaperformance standard, 29 CFR
1910.111(b)(12)(vii) does not state wherethe devices
must beingtdled, only that onceinstalled the devices
will prevent theemptying of acontainer if hose
severance should occur.

OSHA'sProcess Safety Management standard
includessevera genera requirementsthat pertainto
transfer system equipment. Paragraphs (d)(3)(ii) and
(iii) Sete:

“Theemployer shall document that equipment
complieswith recognized and generdly accepted
good engineering practices.

For existing equipment designed and constructed
in accordancewith codes, standards, or practicesthat
arenolonger in general use, theemployer shal
determine and document that the equipmentis
designed, maintained, ingpected, tested, and operating
inasafemanner.” [2]

Theemployer must first identify the*recognized
and generally accepted good engineering practices’
and then ensurethat his’her equipment iscompliant.
“Recognized and generally accepted good engineering
practices’ caninclude Federal, Stateor local
government requirements, national consensuscodes
and standards such asANSI K61.1, recommended
practicesfrom trade associations such asthe
American Petroleum Ingtitute (API), Center for
Chemical Process Safety (CCSP) guidelines,
corporate/facility standards/policies, insurance
company reports, and others. 1f the systemwasbuilt
under an older code, then theemployer must
determinethe best way to document that it still
operatessafely. Evenif thetransfer systemisnot a
PSM-covered “ process,” therequirementsinthe
PSM standard and the recommendationsinthisSHIB
can assist theemployer in effectively managing and
implementing measuresthat will protect employees
during transfer operationsat al anhydrousammonia
systems, including loading Sations.


http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9757
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9757
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9760
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9760

Other Sandards

North Dakotaand many other Stateshave
adopted ANSI K61.1 (1989 or 1999). The most
recent version of ANSI K61.1 (1999) and the North
Dakotaregulations (asamended in 2004) include
languagethat may beuseful to employersin
understanding and complying with 29 CFR 1910.111.
These standards may a so need to be evaluated by
employersas*“recognized and generally accepted
good engineering practices’ for compliancewith 29
CFR 1910.119. ANSI K61.1 (1999) includes
genera provisionsfor theprotection of al covered
systemsin Section 5.10 Basic Rules, Transfer of
Liquids. Theprovisonsin5.10.8 include:

¢ Suitableback-flow check valvesinloading
linesfor non-refrigerated containers.

¢ Suitablein-lineexcessflow vaveinunloading
linesfor non-refrigerated containers.

* Pipeszingthat doesnot restrict flow rates.

¢ Emergency shutoff or backflow check valves
inliquid and vapor fixed piping of transfer
systemwithin 5ft. or areasonabledistance
fromwherehose/swive pipingisattachedto
fixed piping (Stationary storage systems>
4000gal.). Installed sothat abreak dueto
pull-away will occur on hoseor swivel type
piping Side (not fixed piping side). Thismay
be accomplished by using abulkhead or
equivaent anchorage, or by using breakaway/
shear fittings.

¢ Emergency shutoff vavewithmanualy
activated shutoff from aremotelocation and at
theingtalledlocation. [3]

These provisions address hose severance and provide
protection for other system/process components
during pull-away incidents.

Inresponseto theincident in Bismark, the North
DakotaDepartment of Agriculturemodified the Sate
regulation sothat it wouldinclude clear provisonsfor

protective systemsto prevent releasesfrom severance
of hosesand other system componentsduring pull-
away incidents. The North Dakotaregulation now
includesthefollowing provisonsin section 7-12-01-
05.3:

¢ Approved bulkheadsor breakaways, or both
at nursetank fill stations. Emergency shutoff
valvesmust bein placeinliquid and vapor
piping before the bulkhead or breakaway, or
both. Approved cablesmust be connected to
theemergency shutoff valvesand these cables
can be activated both at thevalvesand at a
remotelocation. Breakaway actionwill close
thevalves.

* Approved bulkheadsand breakawaysat
truck unloading sations. Emergency shutoff
valveonthevapor piping on system side of
the bulkhead and aback-check valveinstalled
ontheliquid piping onthesystem side of the
bulkhead. Approved cablesmust be
connected to the emergency shutoff vaveand
these cables must be activated both at the
valveand at aremotelocation.

¢ Excessflow protectionfor nursetank filling
dationrisers.

* Forfadlitiesusng bulkheadswith
emergency shutoff valvesbelow the
bulkhead —install the required excess
flow valvesintegra withtheriser shutoff
vavesor asin-lineexcessflow vaves.
An gpprovedinstalled location cablemust
be used between the emergency shutoff
valveactuator and theriser shutoff valve.

¢ Forfacilitiesusing breskaway devices
with positiveclosure—ingtall excessflow
vaveintegrd withtheriser shutoff vave
or asapproved in-lineexcessflow valve
installed prior to the positiveclosure
device.

¢ |ngdler must verify operation of any
excessvalvecovered. [4]


http://www.agdepartment.com/PDFFiles/AARULES-REGS-Amended10-2004.pdf
http://www.agdepartment.com/PDFFiles/AARULES-REGS-Amended10-2004.pdf

Other Statesthat identify similar typesof protection
includelllinoisand Minnesota. [6,7]

Figurelshowsatransfer systemwiththe
protection devicesidentified inthe North Dakota
regul ation and recommended inthe ANSI standard:

¢ excessflowvavesarelocatedinthe“riser”

integra with shutoff.

¢ risersareanchored through abulkhead and

have emergency shutoff valvesbelow the
bulkhead.

¢ alocation cablerunsbetween the emergency

shutoff valve actuator and theri ser shutoff
vave.
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Theexcessflow valveprotectsagainst the
emptying of the storage tank if the hose is severed.
During aseverance, the pressure differential would

result in arelease from the tank through the piping.

If the flow in the pipe exceeds a predetermined
level, thevalveistriggered and will automatically
close. The piping around the excess flow valve
must be large enough to ensure that the valve will
close when needed. A smaller diameter pipewill
provide more resistance to the flow, potentially
reducing the flow rate below the actuation rate of
thevalve. The diameter of the pipe and the excess
flow vave must be matched accordingly. The

bulkhead provides protectiontotherisersduringa
pull-away, and the cable ensuresthat the emergency
shutoff istriggered if thetop portion of theriser is
didodged or severed during apull-away.

Figure 2 showsan exampleof aloading platform
frombulk storage. Nursetankscan beloaded from
both sidesof the platform smultaneoudly.
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Figur e 3 showsabreakaway devicethat may be
used in place of the protection offered by the
bulkhead and location cable. Itisaquick release
devicethat uncouplesduring apull-way to protect the
hosesandrisers. Thebreakaway deviceincludes
doubl e backflow check valvesto minimizetherelease
of anhydrousammoniawhenit breaksaway. Itisnot
sengitivetothedirection of thepull-way andissimilar
to the device used on pumpsat gas stations.
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Inadditionto provisionsthat specifically address
protective devices, OSHA and ANSI standards, and
the North Dakotaregulation identify work practices
and protective equipment for use during transfer
operations, equipment for use on vehiclestransporting
anhydrousammonia, and training that can provide
additional protection for workersconducting transfer
operationsat | oading stations and other anhydrous
ammoniasystems/processes.

Recommendations

¢ Determineif theloading station or other anhydrous
ammoniasystemiscovered by the PSM standard.
If itis, then many of thefollowing recommenda:
tionsarea so required under the PSM standard.
[2] If not, implementing thefollowing recommen-
dationswill provide additiond protectionto
workersduring anhydrousammoniatransfer
operations.

Protective Devices

¢ |dentify appropriate” recognized and generaly
accepted good engineering practices’ that address
protection for hose severance and vehicle pull-
away. Severa dternativesaredescribedinthe
Other Sandar dssection of thisSHIB, above.

[2]

¢ Based on sdected and documented “ recogni zed
and generally accepted good engineering
practices,” evauate, sdlect, andingtal a
combination of protective devicesthat protect the
entiresystem, including therisers, during pull-
away incidents. Severa aternativesare described
inthe Other Sandar dssection of thisSHIB,
above.

Work Practicesand Equipment Design

¢ Document the applicable codes and standards
used for equi pment inthe process, including the
transfer station equipment. Thisisoneof thefirst
stepsin managing the equipment integrity of the
process. [2]

Document that the equipment in theloading station
and other areas of the process comply with
applicable* recognized and genera ly accepted
good engineering practices.” [2]

Conduct aprocesshazard analysisand identify,
evauate, and control the hazards associated with
theentire system/process. [2]

Devel op written operating proceduresthat include
step-by-step proceduresfor transfer and a
checklist that must be completed for each transfer.
These should be used during training to establish
competency (see, training requirement, below). [2,
9

Inspect, test, and maintain al system/process
equipment, including the protective devices
installed to prevent rel eases during hose severance
and pull-away incidents. Includethisinformation
inthewritten standard operating procedures. [2]

Ensurethat an attendant isphysically present
throughout the entiretransfer operation. Assure
that aqualified operator, experienced inthe
procedures, ispresent fromthetimethe
connectionsarefirst madeuntil they arefinally
disconnected. [1, 3,4, 9]

Chock/block all vehiclesinvolvedintransfer
operations; make removing the chock/block the
last step when shutting down operationsand
getting ready to alow avehicleto pull away.
[1,3,4]

Requirethat the attendant conduct awalk-around
ingpection oncetransfer iscompleted. Attendant
should walk around tanks and storage containers
and ensure that hosing has been uncoupled and
secured and that all stepsof thetransfer operation
arecomplete. [4]

Manage any changesin the system/processto
ensurethat any new hazardsintroduced by the
changesareidentified, evaluated and controlled.
Also, any subsequent changesto the processwill
then have documentation showing the history of
the equipment which eval uators can useto



determinethetechnical basisfor subsequent
changesand the safety and healthimpactsof those
changes. [2]

Devel op and implement an emergency action plan
for thefacility and include proceduresfor handling
smdll releases. Therequirementsof thistype of
planaredetailedin OSHA'sEmergency Action
Plansstandard 29 CFR 1910.38 and Hazardous
Waste Operationsand Emergency Response
(HAZWOPER) standard 29 CFR 1910.120.[2]

Perform apre-start-up safety review for new and
modified facilitiesto assurethat thedesign and
congtructionisinaccord withthedesign
specifications. Note: Thedesign specifications
should comply with*“ recogni zed and generdly
accepted good engineering practices.” [2]

Check and inspect to assurethat the equipment in
the process, including thetransfer tation, are
installed properly and consistent with design
gpecificationsand themanufacturer’s
recommendations. [2]

The PSM standard includes other elementsrelated
tomechanica integrity, incident investigation, and
compliance auditsthat should bereviewed and
implemented asnecessary. Theseelementsare
mandatory for systemsthat are covered by the
PSM standard. [2]

Personal Protective and Other Equipment

Select and provide personal protective equipment
that will adequately protect employeesduring
routinetransfer operationsand anticipated
emergencies. Ataminimum, thefollowing should
be easily accessibleduring an emergency: gloves,
protectivedicker or protective pantsand jacket
(imperviousto ammonia); gogglesand/or face
shield; and full-facerespiratory protectionwith
appropriate cartridges. A Self-Contained

Breathing Apparatus (SCBA) may berequired if
thereispotentia for entry into an atmospherethat
containsammoniaconcentrationsin excess of the

immediately dangerousto lifeor hedth (IDLH)
vaue. [1,34]

e Ingdl, inspect, and maintain easily accessible
emergency shower and plumbed eyewash or at
least 150 gal. of clean water inan opentop
container. [1,3]

Traning

* Provideinitia trainingto any personrequiredto
handle, transfer, transport, or otherwisework with
ammoniain the system/process. Training should
enablethe employeesto understand the hazards of
the process, propertiesof ammoniaand the
system/process, become competent in safe
operating practices, and to take appropriate
actionsduring anincident. [2,3,4,9]

¢ Conduct refresher training annualy. [3,4]

Conclusion

Asillustrated by theinvestigationin Bismark, even
though OSHA requiresthat employersprovide
suitable protection from anhydrousammoniarel eases
dueto hose severance, theAgency till continuesto
investigate serious accidentsinvolving thesetypes of
releases. Inaddition to therequirementsidentified by
OSHA in 29 CFR 1910.111 and 29 CFR 1910.119,
theANS| K61.1 standard and the recently revised
North DakotaAnhydrousAmmoniaregul ationidentify
additional stepsthat employerscantaketo provide
protection during hose severance and vehicle pull-
away. Employersare encouraged to review theseand
other applicablestandards, install the protective
devicesrecommended, develop and implement
appropriatework practices, and providethetraining
identified to ensurethat employeesare protected
during transfer operations.
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