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Preface

Twoworkersrecently werekilled in accidents
that occurred during the de-watering of natural gas
pipelines, aprocess conducted following the
construction of thepipelines. Thevictimswerekilled
when they were struck by temporary de-watering
piping, which was not properly anchored and broke
loosefromitscoupling from excessiveair pressure.
The Occupationa Safety and HedthAdministration
(OSHA) and the Office of Pipeline Safety (OPS) urge
that al personsworking on, or in close proximity to,
de-watering processesbe alerted to thisserious
hazard and take appropriate stepsto prevent death or
seriousinjury.

Pur pose

The purpose of this Safety and Health
Informetion Bulletin (SHIB)/Advisory Bulletin (ADB)
istohighlight:

» potentia hazardsassociated with pipeline
de-watering operations,

» work practicesand guiddinesthat can
reducethe potential for unexpected
Separation of temporary de-watering

pipes; and

 trainingthat can help to protect
employeesfromthesehazards.

Accident Description

The OSHA Allentown and Wilkes-Barre
AreaOfficesrecently investigated two fatditiesthat

This Safety and Hedlth Information Bulletinisnot a
standard or regulation, and it crestesno new legal
obligations. TheBulletinisadvisory innature, infor-
mational in content, and isintended to assist employ-
ersinproviding asafe and healthful workplace. The
Occupationa Safety and Health Act requiresemploy-
ersto comply with hazard-specific safety and health
standards. Inaddition, pursuantto Section 5(a)(1),
the General Duty Clause of theAct, employersmust
providetheir employeeswith aworkplacefreefrom
recognized hazardslikely to cause desth or serious
physica harm. Employerscanbecited for violating
the General Duty Clauseif thereisarecognized
hazard and they do not take reasonable stepsto
prevent or abatethe hazard. However, failureto
implement any recommendationsin this Safety and
HedthInformation Bulletinisnot, initself, aviolaion
of theGeneral Duty Clause. Citationscan only be
based on standards, regulations, and the Genera Duty
Clause.

occurred in conjunction with de-watering processes
associated with newly constructed natural gas
pipelines. Inboth cases, thetemporary de-watering
piping violently separated fromitscouplings, striking
andfatally injuring employees. Inoneinstance, the
separated section of pipewasthrown 45 feet from
whereit had been attached to thetemporary de-
watering valve. OSHA determined that amagjor
contributing factor to both of theaccidentswas
temporary de-watering pipelinesthat were not
adequately secured to prevent the piping from moving
or separating. Inonecase, thefailureoccurred at a
pipe coupler that was not being used withinthe safe
tolerances established by the manufacturer.
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Background

After apipdineislaid, ahydrostatictestis
conducted to ensureitsintegrity. Hydrostatic testing
may a so be conducted during the servicelifeof the
pipelineto evaluateitsoperationd integrity.

Thehydrogtatictest consistsof pumping
water into the pipeline, “ pressuring up” thelineto
specified test pressures, and holding that pressurefor
adiscrete period of timein accordancewith
goplicableregulationsand guiddines, including
regulations promulgated by OPS. After completion

of thehydrostatic test, the pressureisrelieved and the

water isremoved from the pipeline (de-watering).

Thede-watering processinvolves connecting
atemporary de-watering line (figure 1) tothe
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main pipelinewith mechanica couplersand

adequately securing thetemporary de-watering lineto

prevent displacement. A de-watering “pig” (figure?2)
isthenforced through themain pipeineusing

De-watering pig

Figure2

several hundred pounds pressure of compressed air.
Asthepigisforced throughthepipdinewithair
pressure, thewater remaining inthelinefrom

hydrogtatic testing ispushed out of themain pipdine
through thetemporary de-watering line.

During thede-watering process, significant
and sudden variationsin pressure often occur within
themain pipdineand temporary de-watering line.
These variations can be caused by changesin pig
velocity asit passesthrough bendsin the pipelineor
changesin pigand water vel ocity dueto changesin
pipelineelevation. Compressed air escaping around
the pig, which can combinewith air aready presentin
themain pipelineat high spotsinthe pipe, canaso
createasourcefor stored energy withinthemain
pipeine. These sudden pressure changesproduce
surgesthat aretransferred from themain pipelineto
thetemporary de-wateringline. Thiscanresultin
movement of thetemporary de-watering line, asthe
pressures can easlly exceed theworking pressures
and bending capabilities of thetemporary de-
watering line couplers. Themovement of thede-
watering linecanresultinviolent failureof the
temporary piping system, particularly whenthe
temporary piping isnot properly anchored. This
situation can be exacerbated when thetemporary
pipelinesuddenly changesdirection, when couplers
or pipesections(figures 3, 4and 5)

Couplers
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Damaged pipe Figure5
haveworn beyond the specified tolerances
established by the manufacturer of thede-watering
piping system, or when theentire de-watering
manifoldisinadequately designed for the stressesthat
can beimposed while de-watering.

OPSregulates pipeline safety, recognizesthe
existence of hazards associ ated with testing pipelines,
and requires operatorsto protect their employees
and the public during hydrogtatic testing. 49 CFR
192.515(a) statesthat “ ... each operator shall insure
that every reasonable precaution istaken to protect
itsemployeesand the generd public during thetesting
[required before natural gaspipeinesare placed into
service or when pipelinesareretested to confirm
operationa integrity].” 49 CFR 195.402(c) requires
each pipelineoperator to prepareand follow
proceduresfor safety during maintenance and normal
operation.

Although OSHA hasno specificregulations
addressing thedesign or securing of de-watering
piping systems, theAgency isaware of workplace
injuriesand fatalities caused by improper anchoring
or restraining of temporary de-watering pipes.
OSHA'sauthority islimited by Section 4(b)(1) of the
Occupational Safety and HeathAct (OSH Act),
which precludes OSHA from regulating working
conditionsover which other federal agencies
“exercisestatutory authority to prescribe or enforce
standardsor regul ations affecting occupationa safety
or heath.” 29U.S.C.§653(b)(1). Thus, OSHA's
authority to address occupational safety and health
hazards associated with pipelinesiscontrolled by the

scope and nature of OPSregulations. In practice,
OSHA authority over working conditions associated
with pipeline de-watering operationsgeneraly is
limited to employers(e.g., contractorshired by
pipeline operators), and their workers, who are not
covered by OPSregulations.

Description of Hazards

Lack of Anchoring

The potential for separation of apressurized
pipelineisarecognized hazard inrelated industries
and applications. Theoil and gasindustry haslong
recognized thishazardous conditionin severa
operations, and thereare published consensus
industry standards addressing the potential for such
falure[1,2,3]. Thesestandardsrecommend the
securing or anchoring of pressurized flow, bleed-off,
and blow-down linesto prevent movement. Persons
experienced with hydrotest de-watering processes
also recognizethispotential hazard, and it isaccepted
industry practiceto adequately anchor or securede-
watering pipeto prevent pipe movement, separation,
and/or whipping.

Worn Couplings

The condition of the couplings, which are used
to attach the de-watering pipeto themain gaslineand
other temporary de-watering pipesections, likely
contributed to one of the accidentsthat OSHA
investigated. Inthat case, thefailureoccurred at a
pipe coupler that was not within the manufacturer’s
established tolerances. With the added pressure of
the de-watering process, adamaged or improper
coupler could contribute to the separation of tempo-
rary pipesections. Itisimperativethat all connections
and fixturesbein proper working condition. The
grooveinstalled on the pipe needsto be conformed to
manufacturer specificationsand guidelines, be prop-
erly fitted, as specified by the engineer who devel ops
the de-watering plan, and chosen for the application.

Excessive and Variable System Pressures
During de-watering, thede-wateringpigis

pushed through the pi peline using compressed air.

The pressure exerted on apiping system, including



the de-watering piping, can be much greater than that
indicated by gaugesontheair compressor(s). Where
terrainincludeshills, dopes, or other changesin
elevation, the pressure on the de-watering system can
beincreased significantly by the hydrostatic head
pressure, adding to the potentia for pipe separation.

Itispossiblefor thepigto becomestalled or
stuck intheline. Whether the pig becomesstalled
because of air flow around the pig or stuck because
of debrisingdethepipeor faulty sedls, freeing the
stuck pig can beproblematic. Attimes, workerswill
useincreased air pressureto attempt to movethepig.
Whileincreasing theline pressureisan accepted
practice, the safe pressurelimitsof the pipelineand
connectionsmust never be exceeded. If thepressure
limitsof themain piping or de-watering systemsare
exceeded, there may beacatastrophicfailure of the
pipe, or morelikely, the pipe connections.

Fittings, such aselbows(figure6) inpiping
systems, and other factorsalso can contributeto
pressure variation asthe pig passesthrough the
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piping. Forcesassociated with those pressure
changes can betransferred to temporary piping
systemsand cause movement and rupturesin
connectionsand piping. Employersshould consider
theforcesinvolved, and they should designandingtall
anchoring systemsto properly restrain or control de-
watering piping.

Lack of Training

Itisimperativethat employerstrain employees
who perform or work near hydrotest de-watering
operations. Employersengaged in construction
activitiesarerequired by the OSHA standardsto
“ingtruct each employeeintherecognitionand
avoidance of unsafe conditionsand theregulations
applicableto hiswork environment to control or
eliminate any hazardsor other exposuretoillnessor
injury.” 29 CFR 1926.21. Employersneedto
ensurethat employeesinvolved in de-watering of
pipelinesunderstand the potentia hazardsof the
pressurized lines and the precautionary measuresand
controlsnecessary to protect themselvesand others
workinginthevicinity.

Exclusion Zone

During thetesting and de-watering processes,
there may be hazardsthat may not have been
completely controlled. Thismightincludethe
possibility of unexpected high pressureinthe pipe
frominternd mafunctionsor irregularities, aswell as
fallureof thepipeitself under full test pressurefrom
undetected imperfect welds. Such Situationsmay
exceed the designed capacities of theanchorages.
Therefore, the accessto thetest zone may belimited
to only those personswho are necessary to perform
thetest.

Conclusions

Itisrecognized industry practiceto anchor or
restrain de-watering piping in order to prevent death
or seriousinjury from de-watering pipeline separation.
Complete engineering andyses should be performed
to determinerequirementsfor theinstalation and use
of de-watering systems. Engineering designsand
installation techniques should be devel oped for these
temporary pipdlines. Inaddition, employeesingalling
temporary pipelinesshould betrainedinthesedesigns
and techniques, and they should follow themwhen
ingtaling thesetemporary systems. Employersaso
should ensurethat couplingsand piping systemsare
sound and can withstand the pressuresinvol ved.



Recommendations

Whilethereisno specific OSHA standard
addressing de-watering of pipelines, the Occupational
Safety and Health Act requiresempl oyersto provide
aworkplacethat is“freefrom recognized hazards
that arecausing or arelikely to cause death or serious
physical harmto hisemployees.” 29U.S.C.
8654(a)(1). Tothisend, employersneedto ensure
that proper proceduresarefollowed and that
employeeswho perform de-watering processesare
adequately trained and knowledgeabl e about proper
proceduresfor restraining or anchoring of de-watering
lines. Thefollowing guidelineswill help reducetherisk
of injury to employeesinvolved in de-watering
adtivities

»  Sudy thepiping system. Duringtheinitial
planning stage of ade-watering operation,
anengineering anaysisof theexistingand
temporary piping system should be
performed toidentify the pressure
associated with fluidsand other forcesthat
could adversdly affect theintegrity of the
pipelineor thestability of thedrainageand
itscomponents. Theemployer should
designthe de-watering system and
developingtdlation techniquesbased on
the expected forcesof the particular
project. Alternatively, desgnsand
techniques could be developed for a
“worst case” scenario that could be
appliedtoal de-watering projects.

* Anchor thede-wateringlines. Itis
accepted industry practiceto adequately
anchor or secure de-watering piping to
prevent movement and separation of the
piping. Employersshould establish
effectiveanchoring systemsbased on
expected forcesand ensurethat the
systemsare used during de-watering
projects.

 Ensurecondition of couplingsand parts.
All couplingsand partsof the de-watering
system need to be properly selected for
their application. Theassociated piping
which the couplingsconnect isasignificant
variableintheentiremechanica piping
system. Thecouplingsare manufactured
inacontrolled environment, and variations
inthequdlity of thecouplingsshould be
limited. Employersshould ensurethat
couplingsarewithin manufacturer’s
tolerancesand free of damagethat may
resultinconnectionfailure. A chainisonly
asstrong asitsweakest link — inde-
watering piping systems, theweakest link
frequently isthetemporary de-watering
pipe connections.

» Provideadequateemployeetraining. This
training should ingtruct employeesonde-
wateringingalation designsand
techniques, including proper couplingand
anchoring methods. Employersneedto
ensurethat employeesunderstand the
potentia hazardsof improperly ingtaled
de-watering systems, provide employees
ameansof determining whether thepipe
groove meets manufacturer’ stolerances,
and the proceduresthey should implement
to protect themselvesand othersworking
around them.

» Proper Procedures. Employersshould
ensurethat proper installation and de-
watering proceduresarefollowed onthe
jobsgite.
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