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Abstract?..............
Introduction

This research focuses on the management principles of the oil and gas waste from Exxon Mobile
and Tiger Rental Guyana, and possible environmental and health challenges for the people of

Guyana. The production of the offshore oil and gas industry has been in the making fOT Guyana,

South America since the 1700s with the Dutch explorers. Over the years, many ‘eff\;%iorers\\ came and

left without making long-term contractual commitments to the obligations.of the industry. In 2015
4 W, O

theCooperateRepubIicoquyanaafterdecadesofthegrantingofexpIorati\(c;/x/nliceg)ses& theStabroekblock

was awarded toExxonMobil Petroleum Company. This realijg;;j{of;%il and exploration brought

e

-

many concerns and fears for the livelihood of Guyanése ahd’the sustainability of the

i

ecosystem in the country[6]. As such, one of the maing%\%ajectives betweentheWorld Bank,

& b

and theGuyanaPetroleumReso{ircesGoveffianceand Management

of improvingitsregulatory

A T4

ProjectwastosupportGuyanaintheprocess

andinstitutionalframework,aswellastostrengthenthecapacity ofkey institutions and management

oftheoilandgas sectorinthecountry[6]. In‘addition, many planning and reviewing of best practices by

other countries on the /Management of waste were reviewed. Examples of these countries that

include Trinidad ahd T%bago, Venezuela, the Gulf of Mexico and the Caribbean Seas have all

A

experieficed “the effects of waste and oil spills from the petroleum industry. The Malaysia
A Y,

EnvirOn)/)wenﬁal >QualityAct1974 gives clarity to the meaning of waste and states that it is“anymatter

=

prescribedtobewasteandanymatter,whetherliquid,solid,gaseous, or radioactive,whichis discharged,
emittedordepositedintheenvironmentinsuchvolume,compositionormanneras to

causeanalterationoftheenvironment™ [6].



[9]add anddefineswaste managementas“thecollection,transportrecovery,anddisposal
ofwaste,includingthe supervisionofsuchoperationsandtheafter-careofdisposalofwaste,
includingactionstakenbya dealerwhopurchasesandsubsequentlysellswasteorabrokerwhoactsonbehalf
of othersin arrangingrecoveryordisposalwaste.”

The 2004GIWARegionalAssessment4for thelslandsof theGreaterAntilles states that the active
movement of about 160millionlitersofoil acrossthewaterways, and throughtheCaribbean has
increased environmental and devastatingimpactontheregion[12]. Theoilandgasindustry
isknowntobeoneofthesectorsthatcontributeto theenvironmental impactson theworld[8].
Thechallengesthisindustry  bringstotheenvironment,begforproper wastemanagementpracticesand
policies inplacefor effectiveoperation in Guyana and around the world.
Themainriskareasforoilspillsarefrom ships,whichareat thepassageswherethedensity of
trafficisparticularlyhigh. Thebusiestpassagesarethrough theYucatanChannel,theBahamas Channel,
andthe Florida
Strait[10]. The[11],proposedanestimated2500ilspillsintheGulfofMexicoandtheCaribbeanSeaannuall
y. Theworld’s largest-evertankerspilloccurredoffTrinidadandTobagoin1979when  twotankers
collided, and287,000tons ~of crudeoilwas dischargedtothesea[11].Thesecond-largestoil
spillinhistoryoccurredintheGulfofMexicoin1979duringablowoutof
Ixtocl,anexploratoryoilwell,spilling454000-480000tons ofcrudeoilintothemarine
environment.Conversely, [14] acasestudy,
analyzeoilexplorationandproductionwastegenerationinoffshoreplat formsandthemanage mentproced
uresandpracticesinNigeria. The findings from the data revealed anullhypothesis of

HOA,andtherejectionof thenullhypothesisHOB from the F-test was used to assess the null



hypotheses.Thus, concludingthattheincreaseinusageoryears(Aging)ofoffshoreoil
platformsdoesnotcausea significantdifferenceinthequantityofE &Pwastegenerationintheplatforms.
MarcellusShaleand  othergeologicalformationsin ~ Pennsylvaniahadsubstantial — developmentin
oilandgas overthelastdecadeandhavegeneratedlargevolumes
ofliquidandso lidwaste.In20170oilandgaswastewaterwasreusedatwellpadstoenablemorehydrocarbonp
roductionwhile thesolidwastebyvolumewas disposedofatin-statelandfills[15]. These practices have
proven as good environmental practices and should be reflected in the.system used by Exxon
Mobil and Tiger Rental Guyana, Guyana South America.

Material and Methodology

The COVID-19 pandemic changed the trajectory of the face-to-face data collection process.
Subsequently, the data was collected through an online . questionmaire process between Exxon Mobil
and Tiger Rentals Guyana. The directors of the waste.management department and the employees
of these two companies who work together participated in the questionnaire process.

The researchers used a Qualitative Study approach to determine how waste is disposed of and
treated at the Stabroek Block<Exxon Mobile Operation in Guyana's oil and gas industry. The Tiger
Rental Guyana, a Wasté Management Company is the company responsible for the management
process of waste and the sustainability of the environment.

The design chosen for this qualitative research is the ‘Ground Theory Design’ which focuses on a
process that is.related to people’s actions and reactions toward the goal of the process. In this study,
the researchers were allowed to use a flexible approach, which garnered information from related
videos, documentaries, seminars reports, conferences, and reports from the people involved in the
operation process. Thus, the actual report from the participants would form part of the main data

collection process [40].



The data analysis process would involve a robust review of previous data received from the various
sources and from the people to prove if there is any disconfirming evidence to the information
available, and actual practices implemented by Exxon Mobile and Tiger Tank Guyana.

Data Analysis

Since there is no specific approach to the analysis of the Grounded Theory Studles or research the

L L A
Y

Coding which deals with the scrutiny of the data, classification, and groap accgrdlrzg to specific

similarities, there is Selective Coding, which focuses on th@ establishing the facts about the

= //// ¥ 4
phenomenon or the Exxon and Tiger Tank operation in G@yan& and finally is the Development of a

-

theory, thus, the researchers would present thelr fmdlngs a?féfr four steps process proposed by

o W
Corbin, Strauss & Neuman in 2008 and 2011, [40] N\

P ¢

L

Discussion

W

\

Guyana. The data%ﬂ%ted\‘ram these companies for Guyana Petroleum’s offshore waste

P

A

management p cess re\/ aled that the method and practice used are in line with the Guyana rule

and regular reckuwements for oil and gas exploration in Guyana. They are safe and viable for the

A %

enwrona/kent/and populace of Guyana. [41] states “The Environmental Protection Act is overarching
legislation. It governs everything that affects the environment — fisheries, forestry, tourism,
agriculture, wildlife, roads, aviation, waste, genetically modified organisms, mining, energy

including oil and gas, etc.” (pg. 1) Because of this Act in place certain activities are prohibited and



thus, the waste is not affecting the general livelihood of Guyana. Further, the Act has kept the
operators in confinement to the laws of the land. This also dictates the kind of activities facilitated
on land and offshore [41].

The Findings revealed that the most employed techniques used onshore are incineration, separation,
thermal unit, stabilization/ solidification, container cleaning, and wastewater treatment implemented
by Exxon Mobile. Conversely, Tiger Rental Guyana, (TRG) employs three similar.methods to
Exxon Mobil of incineration, separation, and stabilization. TRG also employs the use of charcoal
filters and vertical infrared technology. It was discovered that the offshore research revealed that
these methods are carefully thought through, taking into consideration the environmental impacts.
Therefore, the researchers conclude that the strategies implemented and used were safe and viable
for the environment and populace of Guyana. The-waste that is not transported by Tiger Rentals
Guyana is collected and treated at Exxon Mobil’s facility offshore.

Conclusion

Thisresearchaimedtoidentifytheexplorationandproductionpractices of Exxon Mobil and Tiger
Rental Guyana waste management practices inGuyana.
Wastemanagementisanimpartantprocessinthis industrybecauseofthe
implicationsforhurmansandenvironmentalhealth. Thoughhistory has provedthatmeasures
areusuallyinplaceforbest'practices in the Oil and Gas Industry,companies aroundtheworldhave
shared their challenges, best practices, and economic benefits that came with a price tag. They have
recommended that companies engaged in petroleum and related activities must be encouraged to
plan and implement effective strategies for the preservation of the environment and human

livelihood. Thus,theresearchers recommend that the companies covenanted with Guyana



would continue to employ high ethical policies and principles that arereliable and robust

to protect andpreventhazardstothehealthandwellbeingof thepopulace,andthe environmentofGuyana.
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CHAPTER: 1 INTRODUCTION

Purposeofthe Study
ThepurposeofthisresearchwastoevaluatetheExplorationandProductionmethodsusedduring
the processes, andthepossible

challengesfacedinwastemanagementoftheoilandgasindustryinGuyana.

Objectives oftheStudy

Theoverallaimofthisstudywastoassessthemethodsusedandchallengesfacedinwaste

managementintheoilandgasindustryinGuyana.Thus, theprincipalobjectives were:
1. Todefinethewastemanagementpractices oftheoilandgas operationinGuyana.
2. Todeterminetheeffectiveness ofwastemanagementpractices.

3. Toidentifythepotentialenvironmentalimpactof thegenerationofwasteatthesite.
4. Torecommendpracticesthatcaniso latewasteinand/oraroundtheExplorationand

Production(E&P)areas.

ResearchQuestions
1. Whatarethecurrentexecutiveardersonwastemanagement in Guyana?
2. Whatis themostaccurateandefficientmethodfor collectingandtreatingwaste?
3. Whataresomepreventativemeasures thatcanbeusedtoensurewastedoesnotcause

harmfuleffectsonpersons andtheenvironment?

Significanceofthe Study
Thestudywas designed to establish anunderstandingoft he methodsofwastemanagement
in Guyana. Theresearchers revealed themethodology

implementedforproperwastemanagementattheExxon Mobiland

11



TigerRentalsGuyanacompanies. Thus,theresearcherspresentedtheefficacyof theapproachto

bringingawareness tothe populace of Guyana about the operation industry.

Assumption Limitation ofthe Study
Theresearchersassumedthattheywillbeabletoidentifyenvironmentallyfriendlywastecontrol systems
to facilitatethestudy,butmayencounter possible restrictions inobtainingtransparentinformation.

Thelimitations expected duringthis studywereas follows:

» The researchers assumedthatthecurrentpandemicwouldhindertheface-to-faceoperationfor
thecollectionofdata.
» Therewouldbenoaccommodationofsitevisits,andverificationofthe datacollectedwouldbe
measured byreportsoftheexperts who participated in the study:.
e There was no room to compare the data provided by workers with observational data from

an in-person site visit.

CHAPTER 2:REVIEWOF LITERATURE
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Thischapterreviewedliteraturethathighlightedtheeffects ofproperorimproperwastedisposal
andtreatments used around the world in the oil and gas industry. The search

methodsdocumenteddiversestudiesontheresultsof aplethora ofmethods used.

ReviewofLiteratures

Wastemanagementis  consideredtheprincipalissueinthepetroleumindustry[26].This.. has . often
thrown theindustryintonumerouschallengesincludingtechnologicaldevelopmenttoensuringa clean
andsafeenvironment[27].Any operationsassociatedwithoil andgasexploration,
production,storage,andtransportationgeneratewastethatposesarisktotheenvironment. Drilling
operations,production operations,completion operations,work-overoperations,andgasplant
operationsareexamplesofthesepractices[28]. Accordingto[29],thetreatmentanddisposal of

petroleumsludgehavecreatedamajorchallengeinrecentyears:

[28] explainedthatdrillingoilandgaswellsproducehugeamountsofdrillcuttingsandusedmud.
Whentreatingthesedrillingwastes,onshoreandoffshorecompaniesusedseveral approaches.
Cuttingsreinjection,underwaterdischarge,andshippingtoanonshorestorageplantare the only
solutionsavailableoffshore.Thisisduetothelimitedspaceandstrictenvironmental restrictions
thatcontroloffshoredrillingoperations. Asaresult, someoffshorewastemustbeshippedtoasite
onlandforstorageanddisposal.Onshoreprocesses,ontheotherhand,havemorewastedisposal

opportunities. Theselectionofadisposalmethodforaparticularlocationdependsseveralrof

factors,whichmustbeevaluatedextensivelybeforeimplementation.Themain aim shouldbe towards

ensuringanenvironmentally safewastedisposalapproach[28].

13



Inadequatetreatmentofwastecanthreatenhumanhealthandsafetyaswellas theenvironment.

Themanagementofthepotentialimpacts ofExplorationandProduction(E&P)operationsonthe

environmentis toidentifytheactivities thatpotentiallycauseenvironmentalpollution[30].

Variousmethodsusedinthetreatmentanddisposal ofpetroleumsludgesuchasincineration,
stabilization/so lidification,oxidation,andbiodegradationareexplainedfullyandothertechniques

utilizedinoilrecoveryfrompetroleumsludgesuchassolventextraction,centrifugation,surfactant EOR,
freeze/thaw, pyrolysis,microwaveirradiation, electro-kineticmethod, ultrasonicirradiation andfroth

flotation [29].

Asystematicreview,[6] revealedthatoffshoreproductionaccountsfor30% of theworld’s oil
andgasproduction  andisexpected  toincreasein  thefuture. Thisunderstandingwas also
concurredthatdeeperwatersandharsherenvironmental =~ challengessuch  asArtic,isoneofthemost
challengingfora safe andenvironmentallysoundoperation.[27]foundanimportantmethodfor
minimizingtheamountofpotentiallytoxicwastes generatedis tousefewertoxicmaterialsforthe various
operationalprocesses.

[27]revealeddataonoilandgasmanagementinaCross-Sectionalstudy that“Effectivewaste
managementisanongoingprocesswithinwhichthewastemanagementplancanberevisedas new
wastemanagementpractices ortechnologicaloptions ofresponsibledisposalareidentified”.

[30]added thatoil andgasexplorationandproductionactivitiesareresponsibleforavarietyof
environmentalincidentsaround theworld,including oilspillsduringtransportation and
distribution;wastefromE&Poperationsintheformofoilsludge,wastedrillingfluid/mud;and
wastetreatmentplantresidue(oilseparator,oilcatcher,dissolvedairflotation);leakagefrom
floatingstorage,tankers,andstoragetanks.Findingsfromthestudyrevealedthecleaningactivities

ofoilandgas,whichincludeswastemanagement,wellcompletion,treatment,andstimulation

14
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fluid.Inaddition,producedwater, offshorewell-drillingleakage,aswellas thedistributionofoil
leakedfromthewelltothetanker,andfinally, thetankertothemainlandwerealsorevealed[30].

Inthestagesof drillingoilandgaswells,therearedifferentdesignsnecessaryforoperationsfor

theconstructionofdrillingfluid, salinewatermuds, andoilymudswithspecialchemicaladditives [26].

[31]recommendedthreestrategiesthatcanbeadoptedforthetreatmentandmanagementof oily
sludge,whichincludesquality reduction,recyclableandharmless. Thesestrategiesinclude(1)
Promotingtheimprovementofproductiontechnologyofthepetroleumindustry, thusreducingthe
amountofoilysludgeproducedbypetroleumandpetrochemicalenterprisesfromtheheadstream.

(2)Extractandrecyclethereusablepetroleum energyfrom theexistingoilysludge.(3)Apply
differenttechnologies totreatnon-recoverableoilysludgeresidueor theoilysludgeitself,to

preventtheenvironmentalpollutioncausedbyoilysludge[31]:

[32]concur thatvariousauthoritieshavedocumenteddifferentmethodsfor themanagementof
petroleum-relatedwaste whichincludebarrierwallsandpermeablereactivebarriers,steam
injection,andbio-slurry methods.Othermethodsincludebioremediation,phytoremediation,

nanotechnology, and sludgetreatment.[32],intheir ongoingreviewstatedthatoil spillsupstream
andmidstream,insufficientwastewatertreatmentfrom refineriesandpetrochemical plants,
leakagesfromflowstations,depots,petrolstations,andtransportandstoragefacilities(depots),
areallpotentialsourcesafoilcontaminationinasurficialenvironmentthathasnotreceivedenough
attentionin theNigerDelta.However,in somedevelopingcountries,thebestpracticeaim isto
eliminate,minimize,or reuse(recycle)petroleum wastewhereverpossible. Accordingto[33]in
recentyears;many  changesin  technologicalapproachesforadvanced  treatmentaswellaspre-
treatmentapproaches were usedexceptforthephysical separationduetoitsefficiencyinpetroleum
wastewater.[26]revealedin theirfindingsfromacomprehensivereviewofinofranian’soilfieldstated
that  corralsystems,drying-shakerandauger,anddisposalsitesareconsidered  asmost  common
recycling systems whichprovidesuitable resultsfor thedrillingoflranian’s oilfield.

16



[26]discoveredthatthoughsmall amountsof drilledsolidsareincorporatedintoadrillingfluid  they
arenotgenerallyconsidereddetrimental, butifcontinuedovertime,seriousproblemscan
developduetotherecirculationofparticles. Thesesolidscanbeclassifiedascoarseparticles-those
greaterthan2,000microns,intermediateparticlesthosefrom 250t02000microns,medium
particlesfrom75to249microns,fineparticlesfrom45to74microns,ultra-fineparticlesfrom2

to44microns,colloidalparticlesless than2microns,bytheirparticlesize,expressedinmicrons.

[9] explainedinaCaseStudythattheonlywastetreatmentactivitypermittedon-siteisthedisposal
ofballastwaterin theWastewaterTreatmentPlant(WWTP).All otherwastesarerequiredtobe
safelycollected,segregated,andcontainedon-siteandtransportedtooff-sitepermittedfacilitiesfor

treatment. Ifanewtechniquefortreatingwasteon-siteistobeintroduced, itmustbeacco mpanied

byanewenvironmentalpermitapplication.

Hefurtherexplicated thataftercollection,temporary storageofwaste(ifrequired)iscarriedout
primarilyforeconomicandlogistical reasons. Transportmovementson/off-sitearegreatly
decreasedwhentheiruseisimprovedintermsofthequantityloadedandthenumberoftripswithin

siteandtooff-sitetreatmentfacilities [9]

[34] recommendsthatthepreferredsequenceof drillingwastemanagementoptionsshouldbe source

reduction,waste recyclingorreuse,wastetreatment,andwastedisposal.

Intheopinionsof[32],thenon-availabilityof wastetreatmentordisposalfacilities,causeda
seriousdilemmainthemanagementof thesewastestreams,coupledwiththenon-availabilityo f

analyticalinstrumentsinpetroleumindustriestomeasuresometoxiccontaminantspresentin

17



petroleum waste. Thesearemajorcontributorsthathinderthepropermanagementof

petroleum-relatedwasteintheNigerDelta.

[34]concludedthatthefirstandmostimportantactioninthewastemanagementhierarchyis to
reducethevolumeofwastegenerated. Thenextistorecycleorreusethewastesormaterials inthe
wastes.Onlyafterthesegoalsareachievedshouldtheremainingwastesbetreatedanddisposed

of,andthus,wouldbeableincreasesthevolumeof wastetobedisposedof,andultimately

minimizeddisposalcost.

[27]hadsimilarprinciplesas[34]whoproposed  that  thefirstandmostpreferred  optionissource

reduction.Thenextpreferredoptionisrecycling.Recyclingisthereclamationof theuseful constituents

ofwasteforreuseortheuseorreuseof wasteasasubstituteforacommercial
feedstockorasafeedstockinanindustrial process.Together,sourcereductionandrecycling
comprisewasteminimization. Thelasttwooptionsandleast preferred,inthehierarchy,are

treatmentanddisposal[27].

SummaryofLiteratureReview

Theliteraturereviewedandthe findingsdiscoveredrevealedmanysimilaritiesinbestpracticesand even
challengesintheindustry.Somestudiesrevealedthatthewastemanagementhierarchy or someaspects
ofitwereimplementedfortheachievementofgoals. Thesestudiesalsodiscovered
commanissuesfoundinoilandgaswastesuchasdifficultytomanageandcontrolthesystem.The
findingsofthestudiesprovedthatthewastesfrom theExplorationandProduction(E&P)are
responsibleforenvironmentalandhumanissuesasaresultofthenatureoftheoperations intheoil
andgasindustry. Themostpopularmethods thatwerediscoveredinstudies were recycling,
reducing,andreusing.Thus,oilandgascanbehumanandenvironmentallyfriendly,if the

principlesandpoliciesareimplementedandfollowed.
18



CHAPTER 3:METHODOLOGY

Thischapterdealtwiththeapproachchosenfortheplannedstudy. Thepurposeof thisresearch
studywastoinvestigatethe methodologiesand bestpracticesinplace fortheoilandgas
managementinGuyana,ExxonMobiloperation. Theresearchdesign,datacollecting,andresearch

analysis,amongotheraspects,werediscussed. Thisresearchstudy'sethical congsiderationswere
discussedinfull.ltis envisagedthatthemethods usedwouldyieldusefulinformationthroughthe

collectingandanalysis ofdataonExxonMobiland TigerRentals Guyanaactivities.

ResearchDesign
Astudy'sresearchdesignexplainstheresearchers'coreapproachtoansweringtheresearch
question(s)[35].Itwascriticalthattheresearcherschoosethemostappropriatedesignforattaining

thestudy's goals andobjectivesordertosatisfythestudy's goals-andobjectives[36].

TheQualitativeStudywascarriedouttodeterminehowwasteisdisposedof, andtreatedintheoil
andgasindustryinGuyana. Thestudy. allowedaflexibleapproach,whichgarneredallrelated
informationthatwasavailableinvideos, documentaries, andduringtheprocessoftheresearchfor
avaluableinvestigationof thestudy.Thestudyinvo Ivedthewastemanagementplantof Exxon

MobilandT igerRentalsGuyana.Thedatacollectiontool usedconsistedofaquestionnairewith open-

endedquestions. Thissurvey intendedtogatherinformation on currentworkethicsasthey
relatetowastemanagement,aswell astheknowledgeandexperienceof  theemployeesof  the
respectivecompanies. Thisqualitativestudy beganinNovember2020andconcludedin
September2021.

19



TargetPopulation

Thetargetpopulationof thisstudywastherepresentativesof thetwocompaniesresponsiblefor
theWasteManagement Departmentsoftheirrespectivecompanies,ExxonMobilandTiger
RentalsGuyana.Throughinclusion/exclusion  criteria,thepopulation ~ wasreduced  toasmall,

homogeneous group. Thepeoplethatemergeas aresultmakeupthetargetdemographic.

SamplingTechnique

Apurposive samplingwasusedasthebest-suitedQualitativeresearchtechniguethatmatchesthis study.
Purposefulsamplingisatechniquewidelyusedinqualitativeresearchfortheidentification andselection
ofinformation-rich casesforthemosteffectiveuseoflimitedresources[37]. The
reasonforthischoicewastogivetheresearcherscontrolovertheselectedgroupthatwasqualified
forthepre-selectedcriteriathatmatchtheresearchobjectives. Theparticipantswereselected
basedonstatusorexperienceorareknowntopossessspecialknowledgeo ftheresearchobjectives

andaims.

Sample (InclusionandExclusionCriteriaforSelection)

InclusionCriteria:Workers whoarestationedinthewastemanagementdepartmentas wellas the

headofthedepartments in the respective company.

ExclusionCriteria:Workerswhoarenotdesignatedtothewastemanagementdepartment. Thus,

Theworkersandtheheadsof thewastemanagementdepartment,fittingtheabovecriteriawere
selectedforthe population.These personswererequired to be working in their respective
companiesformorethantwo(2)yearsandhavetheknowledgeandexperienceoftherespective

operations.

20



DataCollectionInstrument

Datawerecollectedinasystematic,andreproduciblemannertocomplementtheobjectives ofthe
project. Twoprimary datacollectiontoolswereusedtocollecttheinformationforthisstudy. A
questionnairewaschosenasthemaindatacollectioninstrumentforthisstudy; oneinstrument
wasdesignedforExxonMobile,andtheotherforTiger TankGuyana. Inaddition,aself-
administeredapproachwasimplementedtoanswerthequestionnairesdistributedtoboth ~the Exxon
Mobil andTRGrepresentatives. Thequestionnairesconsist ofopen-endedquestionsthat
wereadoptedfrom previousstudiessimilar tothisstudyinthe oilandgasmanagementinGuyana.These

instruments weresenttothe representatives,andtheanswers werereturnedusing thesameprocedure.

Theothersourcesofinformationusedfordatacollectionduringthis studyweresecondarydata sources
fromtheWorldWideWeb(www)usingonlinedatabases,andonline books/journals/articlesthat
arerelatedto the research topic. Theseincludeonline databases; ResearchGate,UnitedNations
Library,Google Scholar,EBSCOhost, SAGEJournals, andSematic

Scholarusedtogathersuchinformation.

DataManagementandAnalysis Technique

Thisresearchusedthequalitativeresearchprocess.The  type  ofqualitativeprocessusedrequiresnon-
statistical data.~The‘technique chosen was the Ground Theory Style. Thus, since this type of study
has no”specific approach to the analytical procedures, the researchers, used Corbin and Strauss
2008; Neuman 2011 suggest the following steps of Open Coding, which deals with the scrutiny of
the data; classification of the data; groupingaccording to specific relations; next is the Axial Coding
which involves comparison of the groups for commonalities and similarities, and finally, there is
Selective Coding, which focuses on the establishing the facts about the phenomenon or the Exxon

and Tiger Tank operation in Guyana, and finall)élis the Development of a theory, thus, the



researchers would present their findings after four steps process proposed by Corbin, Strauss &

Neuman in 2008 and 2011, (Leedy & Ormrod 2013).

After this process, the data was further reviewed and clean for thedistribution of datato stakeholders.
Theresearchers’also  used  personal  devices  andmadethem  securedbypasswords  as

partofthequalityassuranceprocess.This approach was supported by thedatamanagemeﬁéprocess,

withtheguidanceoftheUniversity

ofGuyanaresearchsupervisor.Theresearchersaswellastheresearchsupervisorw

forensuring that the dataproduction,day-to-daycross—checks,backyp,%dq

weremaintained.

ﬂ///%

)

% %
Y
%,
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EthicalConsiderations

Theparticipants ofthis studyweregiventheoptiontoparticipateinthestudyvoluntarily.During

theresearch process,open communicationbetween theresearchersandparticipantswas
implemented. Theresearcherswereobligatedtobetransparentandhonestwith all related
questionsandissuestothisprocess. Theresearchersremained committed tothegoalsand

objectivesoutlinedtotheparticipantsandco mpaniesthatwereinvo lvedinallaspectsofthestudy.

Aproposalwasproducedthatexplainedtheresearch’saim,approach,anddisseminationstrategy

(includingplans tosharedata), as wellas anassociatedconsentform(containingintentions to

sharedata).Eachquestionnaireinstrument began with instruction that gave
adetailedwrittenexplanation of the rules to participate.
Theparticipantsweregivenfreewillandtheoptionofleavingso meofthequestionsunanswerediftheywo
uldinfringeonthe confidentiality
oftheirinstitutions. Assuch,questionswereleftblank,orportionsoftextwere

removedfromsharedanswersinsuchcases.

Thedatacreatedwassharedandownedbytheorganizationalpartners.Inthedatabaseandresearch

results,onlineandarchival sources were recognizedandproperlyacknowledged.Online,through
institutional .websites,wasthemostappropriateway ofdisseminatingthedatacreatedby the project.
Stakeholders™ of. the study were informed that followingthecompletionofthis study,the
researcherswouldliketopublishtheproject's  findingsforthepublic’s  edificationoftheoilandgas

operationinGuyana.
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ThelnternationalReviewBoard(IRB)oftheMinistryofHealth(MOH)wasapproachedforethical
approvalfortheconductiono fthisstudyinthesubmissionofaproposaltoensureethicalprinciples

areinplacetoavoidfuturedilemmas.This permissionwas granted

Summary
Thecompletionofthisresearchmadeknowntheethicalpracticesthatwereinplace forthedisposal
andtreatmentmanagementof thewastesintheindustry. Theparticipantscooperatedduringthe

researchprocessandprovided95% ofthe informationrequested. Thus,thecontributionof  the
questionnaireaided the researchers’pertinentinformationtobringaconclusiontothis

research.
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DATAANALYSIS,PRESENTATION,INTERPRETATIONAND

DISCUSSION

Theoutcomes ofthedatacollectinginstrument(aquestionnaire)werediscussedinthis chapterof
thestudy. Thedatawerecomparedwiththe responsesobtainedfromthekinds ofliterature, tonote
thedifferences andthesimilarities notedbyscho larlyauthors,andthe researchers contestedthe

research.

DataAnalysis

Thequalitativeresearch techniquewasutilizedtocarry outthisprocess,asdescribedinthe methodology
ofthisresearch.Sincethedatacollectionprocessusedwasnotstatistical data,the

alternativewasmostsuccessfulduringtheprocess.

Thestudy wasoriginallyplannedwith theintentofusingthevirtualZoomplatforminterview
approachduringthedatacollectionprocess.Duetoconstraintsbeyo ndtheresearchers’control,

theExxonMobil andT igerRentalsGuyanaofficialsdecidedtoparticipateintheprocessby
completingthequestionsthroughamailingformat. Therepresentativesfor therespective companies
wereprovidedwiththequestions,andwhowas responsibletoprovidetrueandcorrect responses
andreturnedviatheemailing ~system.Thequestions wereansweredandverifiedby numerousworkers
attheirrespectiveinstitutions. Thequestionsforboth ExxonMobiland Tiger
RentalsGuyanaconsistedof24interviewquestionsfor theExxonMobil representativesandl19
questionsfor theTigerRentalsrepresentativesrespectively.Inbothcompanies,someof the questions

wereomittedbecauseofconfidentialityandrelevancetotheproject.
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PresentationofDataandDataRelationship

TheExxonMobilandTigerRentals Guyana representatives'results arecompiledandgivenin
textandtabularformat. The researchers alsoutilizeddiagrammaticpresentationtobestcapture

thefindings ofthis research.

ExxonMobilResultsfromtheQuestions Asked

InternationalRequlations/Guidelines usedbyExxonMobilfor OffshoreWasteManagement

Thewastemanagementactivities forthevariousoffshoreandonshoreoperationsareconductedin
accordancewith applicableGuyana regulations andguidelines,as wellas applicableinternational
conventionsandoil andgasstandards/guidelines/practices;includingeEssoExplorationand Production
Guyana Limited (EEPGL) corporatestandardsandpractices. Examples of  the

conventions,standards,andguidelines areas follows:

Theprimaryinternationalconventiongoverninggeneralmaritimewastemanagementoperations
isthelnternationalConventionforthePrevention ofPollutionfrom  Ships,1973asmodifiedby the

Protocolof1978(MARPOL73/78)(IM0O,2019).

» Maritimetransportofwastes(hazardous/dangerous)worldwideisgenerallygovernedbythe
International MaritimeOrganization(IMO)InternationalMaritimeDangerousGoods
Regulations Code (IMDG)[IMOIMDGCode].

* TheenvironmentalprotectionagencyinGuyanahasinplacestrategiesfortheoffshore  Exploration
andProduction (E&P)wastemanagementoperation,whichisgovernedby the
followingguidelines:

* InternationalAssociationofOil&Gas Producers (IOGP)

* InternationalPetroleumIndustryEnvironmentalConservationAssociation
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* |0GPGuidelinesforWasteManagement—withspecialfocus onareas withlimited

infrastructure(2008)

LocalRequlations usedbyExxonMobilforits GuyanaOperations

Thewastemanagementactivities forthevariousoffshoreandonshoreoperationsareconductedin

accordancewithGuyaneselaw,including

» Guyana’s EnvironmentalProtectionActof1996;
» GuyanaRegulationsmadeundertheEnvironmentalProtectionAct1996(No.110f1996)of

2000;

» Guyana’s EnvironmentalGuidelines forthe Transportation, Storage,andOccupational

HandlingofChemical/IndustrialHazardous Wasteof2011(as-applicable);

» Guyana’sEnvironmentalGuidelinesforRemoval, Treatment&DisposalofOilySludgeof

2011(as applicable)and

» Guyana’sEnvironmentalGuidelines fortheStorage, Transportation&OccupationalHandling

ofBiomedicalWasteof2011(as applicable).

Types ofWastes

ExxonMobilhasseveralwastesfromitsoperationsaswellas itsday-to-dayworkonitsships. See

Tablel.1. (Thetypical MarineVesselWastes).

ThegeneraltypesofEssoExplorationandProductionGuyanaLimited(EEPGL)wastes currently
beingdischarged  offshoreincludeNon-Aqueous  Fluid(NAF)mudanddrillcuttings;water-based
mudanddrillcuttings;various tankwashwaters,slops,andotherwastewaters thatpassstatic
sheenorothertests;bilgewaterthathas<15partspermillion(ppm)hydrocarbon oilcontent;inert

materials,includingcement,barite,bentonite,calciumcarbonate,gravelpack,sand,etc.;food
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waste<25millimeters;andtreated sewage.SeeFigurel.1.&1.2(Thecurrentwastemanagement

technologies currentlyemployedatExxonMobil;WasteManagementH ierarchy,respectively).

ThededicationtothewastemanagementhierarchyunderpinsEEPGL 'swasteminimizationpolicy.

When  possible,wastegeneration  shouldbeavoided,averted,or  reducedat thesource.When
possible,non-preventedwastesshouldbereusedorrecycled inanenvironmentallyfriendly
manner.Wastesthatcannotbepreventedorrecycledshouldbetreatedinanenvironmentally safe
mannerwhereverpossible;and,  ultimately,  anywastedisposalshouldbecarriedoutinaccordance

withanylegalrequirements.

WasteStorage

Properstorageofgeneratedwastesrequirestheaccuratecharacterizationandclassificationofeach
wastestream.Basedon  thewastecharacterization and classification,appropriatecontainersare
selectedforwastestorage, handling,andtranspartation.Duringthisoperationacontainerselection is

evaluatedonthefollowing:

Physicalmatrix(solid,liquid,sludge),chemicalproperties(pH,density, viscosity,reactivity,

flammability,andsoon.)

Compatibilityofwastes withcontent materialconstructionanddesign;

Containersecondarycontainmentrequirements, wastevolume(largevs. smallquantities);and

Containerhandlingrequirements (crane,forklift,andtrucktransportcompatibility).

Eachmaritimevesselhasdesignatedwastestorageareas,andthesewastestorageareasare often
onmultipledeckstofacilitateoperations. AspertheMARPOL 73/78 andIMDGrequirements,
eachvesselisrequiredtohavepo llutioncontrolmeasuresthatarerelatedtoall operations,

includingwastestorageoperations.
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TigerRentals GuyanaResults,seeTables 1.2.WasteCategoriesforthedifferentwastes atExxon
MobilduringOperations,and Table1.3.WasteTechniques usedforthedifferentWasteTypes

WasteCollectionProcess

Thegeneratormustfurnishamanifestwithawasteprofilebeforewastecanbecollected. Thiswill
bereviewed),onceTRGisabletocollect,delivery willbescheduled. TRGverifiesgarbagein
accordancewith themanifestandassignstreatment. All differencesarenotedforthecustomer,

andoncethegarbagefits themanifest,aTRGsigns the receivingwaste.

AftertheTRGteam determinesthepropertreatment,thewasteisstagedfortreatment,andall

internalwastemovementforms arefilledout,as wellas destructioncertificates,afterdisposal.

LabTesting

Theanalytical parameterfortestingisguidedbyrequirementsasoutlinedin theenvironmental
permitsorrelatedmanagementplans. Theintegrityofanalyticalresultsisdirectlyrelatedtoproper
samplingtechniques.Preparationiscritical tothesuccessofasamplingevent.Thefollowing provides

guidanceon apossiblelistofitems required.

Allrequiredsamplecontainersandbottles(amberorclearbottlesasrequiredbythespecific

parameter), labels,andpreservatives asinstructedbythelaboratoryconductingtheanalyses.

Calibrationofonsiteequipment(pH, temp,etc.)usingcertifiedcalibrationstandards.

Coolers andicepacksforstorageandtransportationofsamples.

PPEas determinedforthesamplingRisk Assessment

. Documentation(Hazmatdocumentationwhereapplicable,ChainofCustodyforsamples).
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InterpretationofExxonMobilData

ExxonMobil

InternationalRequlations/GuidelinesusedbyExxonMobilforOffshoreWasteManagement

Theinternational regulations/guidelinesfo llowedbyExxonMobilhelpguidetheway thecompany
functionsandindicatedinthisresearchisbasedonwastemanagement. Theregulationsrangefrom
marbleregulationsonpollutiontothetransferofwaysperformanceandpro motinggoodpractices aswell
asguidesforwastemanagementthatfocusoninfrastructure. Theseregulationswere
handinhandwitheachotherandareas follows.
¢ InternationalConventionforthePreventionofPollutionfromShips,1973as modifiedby
theProtocolof1978
(MARPOL73/78):TheMARPOLConventionis themaininternationalconventionthatfocuses
onthepreventionofpollutionofthemarineenvironment
byshipsfromoperationaloraccidentalcauses. Itisacombinationoftwotreatiesadoptedin1973and
1978,anditwas updatedbyamendmentsthroughtheyears.
. Maritimetransportofwastes(hazardous/dangerous)worldwideisgenerallygoverned
by thelMOIMDGCode: ThelMDGCodeistheinternationalreferenceforshipping
dangerous packagingandstoragerequirementsforallregulatedhazardousmaterials.
* InternationalAssociationofOil&GasProducers(IOGP): AccordingtolOGP
their objectiveis“\Wearetheglobalvoiceof ourindustry,pioneeringexcellenceinsafe,
efficient andsustainableenergysupply-anenablingpartnerforalowcarbonfuture”.
* International Petroleum IndustryEnvironmental Conservation Association:
IPIECA operationhelpstheoilandgasindustry toimproveitsenvironmentalandsocial

performance byDeveloping,sharing,andpromotinggoodpractices.
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I0GPGuidelinesforWwasteManagement—withspecialfocusonareaswith
limited infrastructure(2008): Theseguidelineshavebeen developed toassistOGP
Memberand AssociateMember companies intheirdevelopingeffortstomanagethe
wastesassociatedwith theirexploration andproduction operations,especially inareas
withlessestablishedoil and gasindustry activity. Theregulation on theindustry
experiencesthebestpracticeandsetout genericconsiderationsthatgivecompanies

flexibility toaddresstheirneedsinwaysthatare appropriatetotheirspecificsituations.

IR lation ExxonMobilforit n ration

Internationalregulationsarenotonlyusedwhenoperationsareineffect.Localregulationsarealso

inusedtocomplywiththepractices ofthecountry.Guyanauses thefo llowingregulations:

Guyana’sEnvironmentalProtectionActof1996(No.110f1996)0f2000: ThisActdeals

withthemanagement,conservation,protection,andimprovementof theenvironment.Italso
aidswiththepreventionorcontrol ofpollution,theassessmentoftheimpactofeconomic
developmentontheenvironmentandthesustainableuseofnaturalresourcesandotherrelated matters

inGuyana.

Guyana’sEnvironmentalGuidelinesfortheTransportationStorageandOccupational
HandlingofChemical/Industrial HazardousWasteof2011:Theseguidelines’purposeis
basicallytoprovideinformationtopersonsonthecorrectproceduresforthetransport,storage,
andoccupationalhandlingof chemical/industrialhazardouswaste.lnadditiontoproviding

guidanceforenvironmentalofficersinthefield.

Guyana’s EnvironmentalGuidelinesforRemoval, Treatment&DisposalofOilySludge
0f2011:ThisGuidelineprovidesinformationtopersonsonthepropermethodsof Removal,
Treatment, andDisposalofOilySludge.
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» Guyana’sEnvironmentalGuidelinesfortheStorage, Transportation&Occupational
Handlingof BiomedicalWasteof2011: Themainpurpose oftheseGuidelinesistoprotect
humanhealthandtheenvironmentagainstbiologicalhazards.Itprovides
generalinformationontheproperstorage,transportation, andhandling
ofbiomedicalwasteandonvarious treatmentmethods thatareapplicabletoGuyana.However,itis
applicabletoanypersonwho operates abusiness
orfacilitythatgenerates,storesortransportshiomedicalwaste.

Types ofWastes

ThesewaysfromExxonMobilearegeneratedfromalloftheirdailyoperations.Thesewastes are
alldifferentandconsistentwithdifferentmaterials thatrequirespecificmethods tobeproperly
disposedof.Suchways asmedicalwasteconsistsofdifferentmaterials suchasvials syringes et

ceterathatcannotbedisposedof offshore.

Notalwayscanbetreatedoffshorewithsuchasfoodwastes,drillcuttings,treatedsewageetcetera

cannotbetreatedonshoreandis transportedtoanoffshorefacility.

Thecurrentwastemanagementtechnologies currentlyemployedatExxonMobil

Figurel.1showsthatExxonMobiluses sixwastemanagementmethods forthewastethatthey dotreat.

» Separation:Wasteis separatedfromeachotherbasedonthestateitis receivedor collected
(liquidorsolidorsludge)oraccordingtoitstoxicity(hazardousornon-hazardous)etc.
* ““Incineration:Incineratorsdesignedtohandlethetypesandnumberofco mbustiblewastesand
caneliminatehazardousconstituentsin thosewastestreamsmaybeincludedin thedesign
basisfordrill shipsandFPSOs.Forhazardousandnonhazardouswastesthatcannotbe

managedoffshore,EEPGL 'scontractedwasteserviceprovidersmayuseincinerationorother
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formsofthermaltreatment.Burnedsolidwastescanbereducedby75to85percentbyvo lume,

whileincineratedliquidwastes canbe reducedbyamuchhigherpercentage.

 Thermal Unit (VIR/TDU): Thermal desorptionis areclamationmethod forextracting

hydrocarbonsfrom avariety  ofmaterials.Thistechnique,whichisnon-contactand
incineration,employshighheattoreclaimoilandothermaterials.Organiccompoundssuchas
bearingmaterialfromrefineriesareoftenprocessedviathermaldesorption.

» Stabilization/Solidification: Anytechniquethatalters  thephysicalorchemicalqualities

wastetomakeitmoresuitableforlanddisposalorfurthertreatmentis knownas stabilization.

Solidificationisonetypeofstabilizationinwhich trashisphysically orchemicallylinkedor

encapsulatedinastabilizingmaterial toform ahardenedblockthatreducesthelikelihoodof

materialsofconcern(suchas  metals)beingreleasedorleachedintotheenvironment.  Cement,

clay,flyash,andasphaltarecommonbindingagents orstabilizingingredients.

» ContainerCleaning:Thecontainers _wherewasteis storedneed tobecleanedregularlyafter

wasteis removedfortreatmentsothatthereis nocontaminationbetweenwastetypes.

» WastewaterTreatment:Thereareseveraltypes ofindustrialliquidwastetreatmentthatcan
beusedtoeliminateharmfulelementsfromliquidwastes, allowingthemtobedisposedofon
land.Forsignificantvolumesofliquidwaste,suchasslops,oily water,orwashwaterfrom

vesseltankcleanouts, aproperlybuilttreatmentplantis theidealmanagementtechnique.

WasteManagementHierarchy

TheWMPisunderpinnedbyEEPGL’scommit menttothewastemanagementhierarchy, whichis

describedbelow.

1. GenerationofwasteshouldbeAvoided,Prevented, orReducedatthesourcewhenever

feasible;
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2. WastesthatarenotPreventedshouldbeReusedorRecycledinanenvironmentallysafe
manner,wheneverfeasible;

3. WastesthatarenotPreventedorRecycledshouldbeTreatedinanenvironmentallysafe
manner,wheneverfeasible;and

4. Finally,Disposalshouldbeemployedasalastoptionandwhenemployed,shouldbeconducted

inanenvironmentallyresponsiblemanner

WasteStorage

Wastecanbetreatedimmediately orcan bestoredforaperiodbeforeitistreated. ExxonMobil does
itsstoragebasedonthecharacterizationandclassificationofwastestreams.Oncethesewaste
streamsaredeterminedthewasteisplacedintotheappropriatecontainers basedplainlyonstorage,
transportation,orhandling.

WasteCategoriesforthedifferentwastes atExxonMobilduringtheiroperations

Theclassificationof eachwasteiscrucialforsafestorage,transportation,andtreatment/disposal
planning,anditisthefirststepinproperwaste management.Thiswillbebasedongenerator  processes
andknowledge,as wellas a reviewofmanufacturers'SDSs,productspecifications,and
selectlaboratory testingandanalysis,asneeded,toensurethatthehazardsofeachwasteare
known,includingwhetheritis” flammable, corrosive(acidorbase), reactive(oxidizer, pyrophoric,

reducer), andtoxic.

Wastes Techniques usedforthedifferentWasteTypes

Eachwasteis notthesame, theyaremadeupofdifferentcomponentsorarepresentedindifferent
formssuchas liquid, solidorsludgethatrequiresspecifictechniquestobeusedinordertodispose  of
them.Wheresuchwasteashazardouswasteswouldrequirethermaltreatmentalsoknownas

incineration,toproperlytreatthattypeofwaysbecauseburningthatwastedowntoitslowest
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form  beingashesisenvironmentallyfriendly  sincetheashescan  beusedforland  treatment.
Managementtechniquesldesignedforthisspecificwastebecauseitisthebestmethodstotreat ~ theways

sothatitdoes notcauseharmtotheenvironmentorthepeoplearound.

WasteCollectionProcess

Thewastecollectionprocess  isanimportantpartofthewastemanagementprocess. Knowledgeof
theprocesscanhelpinmakingasmoothflowo fwastestreatment. Oncetheprocess isdetermined
thisiswhereany problemsthatmay arisecan befixedduring,beforeoraftertomakesurethe
wastesisproperlytreated. Thewastecollectionprocesswillconsistofalltheoperationsfromits

collectiontotheseparationofwastetodeterminingthemethods tothe results.

LabTesting

Labtestingis doneonthesevessels whensamplesofwastes arecollectedtodetermineifitis  safe
tobetreatedbyanalyzingthedifferentcomponentsitis ~madeupof.  Labtestingis  importantwhen
analyzingorbreakingdownthecomponentsof whatitismadeupof todeterminewhetherthe
wasteshouldbetreatedimmediately«  orafteraperiod,orifitshouldbetreated on  thevessel or

onshoreforsafetyreasons ofthepersonwhomusthandleit.

ReportonFindings

ExxonMobilisagloballyrecognizedoilandgascompany. Informationis notalwaysopentothe
public’seyes.ExxonMobilrepresentativesansweredmostofthequestionswhichwerestillhelpful
despitenotansweringall. Themainquestions arebasedonthetypes of ways,and methods of
managingsaidwastes,storage,andthelaws orregulationsusedtogovernhowthesemethodsare
tobeusedordisclosed. Thesamewas  donewiththeTigerRentals Guyana  representatives,dueto

confidentialitymostquestions wereansweredbutnotall.
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WASTEMANAGEMENTOF
THEOILANDGASINDUSTRYINGUYANA

Thefollowingarethe results gatheredfromthequestionnaires senttobothExxonMobilandtiger rentals

Guyana representatives.

Results of the Study
Thisresearchstudywasdevelopedwiththeaimtoassess themethodsusedandchallengesfaced
inwastemanagementintheoilandgas industryinGuyana, whichisgeneratedduringexploration
andproductionactivities. Theobjectivesof this researchwereachievedwit hresultsfromboth
ExxonMobilandTigerRentalsGuyana. Theresearchers receivedanswerstothequestions
investigatedon thecurrentexecutiveorders onwastemanagementinthisfield. Alsoaskedwere
themostaccurateandeffectivewastemanagement techniquesforcollectingand treatingwastes,
andsomepreventativemeasuresthatcanbeusedtoensurewastedo notcauseharmtopersons

andtheenvironment.

ExxonMobilistheoil ~ company ~responsiblefortheoil  extractionalong/outsidethecoast  of
Guyana.Waste  thataregeneratedoverthecourse  of  E&Poperationsmustbemanagedpriorto

disposalorreuse. Thereareavarietyofoptionsforonsiteandoff-sitemanagementavailable.

Theoilandgasindustryproductionactivitiescangeneratewasteemissionsinthe formofunwanted
materialsuchasoperationalwastesthat aredischargedtoseaunderpermit, and unwanted
materials. Thevo lumeofwastedependsonthelevelofproduction,drilling,andmanagingactivities

within theindustry.ExxonMobilhandlesanumberofwastesthatarecategorizedbasedon the
typesofwastes. Thesecategoriesincludehazardousandnon-hazardouswastes. They are
controlledbynumerousregulationsandlawsofGuyanaaswellas internationalregulations.  These
lawsandregulationsdonotonlyguideExxonMobilonwastemanagement, butalsoincludeareasof
publichealth, and biological,physical andsocial/culturalresources. Withsuch
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wastetypes,therearetreatmentmethodsthatarepreferredforthembasedonthewastemanagementhierarc

hy. Wasteisiso latedfromeachotherbasedonproperties.Basedonthesegregationmethodsthewastes
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arestoredincontainers  untiltreatmentis  readytobegin.Thesewastes  arenotalltreatedoffshore,
theyarestoreduntiltheyarereadytobetransportedonshoretoawastefacility. ExxonMobiluses

TigerRentals Guyanaforsuchatask.

TigerRentalshasbeen doingwastemanagementin theCaribbeanforover18yearsandisin
Guyanasince2011. In2015acontractualagreementbetweenTigerRentalsandExxonmobilehas been
establishedalthough TigerRentalsGuyanausuallysupportsmany otheroilcompanies.The
companyusuallyfollows  allregulatoryrequirements  fromtheGuyanaEP Aandinternationalbest
practiceswhere thereislacking.Thecategoriesofwaste thatarecollectedbythiscompanyfrom Exxon
MobileOffshoreE&PactivitiesareHazardousWasteSolids,HazardousWasteL iquids,
General/DomesticWaste,FoodWaste,ScrapMetal/Wood,andP lastic.Someof thetechniques
thatareemployedforthedisposalofeachcategoryofwasteare thermaltreatment(Incineration)
forHazardoussolidssuchasoilyrags,filters,paintcans;rollers,brushes,bags,andchemicalsacks.
Avertical InfraredTechnologyforthetreatment ofdrillcuttingsandwastestabilizationfor
centrifugemudandwastewateristreatedusingo il-waterseparationandcharcoalfilters. Thereare safety
measuresimplementedin placeforeach operation such asaSafeOperatingProcedure,
toolboxtalks,andJobSafetyAssessmentbeforeeveryjob. TigerRentalshasastoragefacilityto
storewaste. Thestorage: timeandconditionforoffshorewastedepend onthetypeofwaste.A manifestis
receivedwithawasteprofilefromthegeneratorbeforewastecanbecollected.  Thisis  reviewedand
onceTRGcan collectascheduleddeliveryismade.Upon delivery, TRGverifies
wasteaccordingtomanifestanddesignatetreatment. All discrepanciesaredocumentedtothe
clientandaTRGsignsreceivingwaste onceitmatchesthemanifest.OncecollectedTRG team
identifiestheappropriatetreatment,andthisisthenstagedfortreatmentand allinternal waste

movementforms arepopulatedanddestructioncertificatesarepreparedafterdisposal.
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WASTEMANAGEMENTOF
THEOILANDGASINDUSTRYINGUYANA

ThewastedisposalmethodsusedhavebeenapprovedbytheEP Aandpassedalllocalregulations.

Medicalwasteis treatedusing thethermaltreatmentandallrequiredPPEisusedwhenhandling. Once
the waste collectedisoverlycontaminatedthrough thewasteverification processall
discrepanciesarecommunicatedtotheclient.NoGreenhousegassesarecreatedandTRG does
constantstakeholderengagementandfeedbacktoidentify anyissues,whicharelogged,and

correctiveactionsimplemented.

ExxonMobil’spracticeofusingthewastemanagementhierarchyissimilartothepracticestated by
theresearchersin theliteraturereview.Sourcereduction asseeninthefigureisthemost
importantandpreferredmethodofwastemanagement. Attackingwastewhenitisatitssourceis

thebestpossiblewayof reducingwaysbeforeitbuildsuptoapointwheremethodsmustbe
incorporated. Animportantnote,every country oroilcompanywouldnotusethesamemethods

ofwastemanagementas seenin withotherstudies.

Othercountriesusemoreadvancedmethodssuchas  microwave,irradiation,  ultrasonicirradiation,

pyrolysis,etc.accordingtostudyconductedby[29].
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NCLUSIONIMPLICATIONS ANDRECOMMENDATION

Thischapterofthestudy concludedtheinvestigationandmakerecommendationsforimproving

wastemanagementprocedures inbothonshoreandoffshorewastemanagementinthisindustry.

Conclusion

Thisresearchwascenteredonthewastemanagementpractices oftheoilandgasexplorationand
productionwastedischargesfrom theExxonMobil operationinGuyana.Onshore,ExxonMobil uses
variousmethodstodiscardtheirwastes, onebeingonshoretreatmenti.e. theuseof
ManagementCompany.Otherissuesinclude discardingintothe... ocean,recycling,reusing, andso
on.ExxonMobilconsidersriskatevery  stageofdevelopment,and ~ they  continuouslyworkto
manageenvironmentalimpacts.Conversely,offshorewaste  is  discardedbywastecompanyTRG,
whichusesvariouseffectivemethodssuchasWaste Segregation,WasteRemediation (thermal),
WasteDestruction  (incineration),Landfilling,andSpecializedDisposal. ~ Thesemethodsprovide

soundenvironmentalconsiderations.

Thesemethodshavebeenproveneffectivefromtheliterature reviewedinthisindustry.Thus,
despitethemajoreffectsthatcomewiththeindustryofitsadvantagesanddisadvantages, itisalso

profitabletoaneconomy. Themainenvironmentalimpacts oftheoilandgasindustrythroughout
thestagesofexplorationanddiscoveryofnewdepositsincludeoilspills,disposalofbiodegradable

andnon-biodegradablewastematerials,destructionofmarinelife,andthelocal fishingindustries
whichcreates aneconomiccrisis.Inaddressingsuchissues, theindustryusesmethodsthatfollow
international andlocal standardsthataresafefordisposalofwaste,andmaintaina friendly

environment. Theseincluderecycling,reusing,offshoredisposalthroughlandfills,etc.
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WASTEMANAGEMENTOF
THEOILANDGASINDUSTRYINGUYANA

Itwasnoted thatthereareimportantdevelopmentsregardingwastelegislationaround theworld
sinceindustriessuch  asthis,pose  threatsinvariouswaysthatmay  affecttheenvironmentorthe
peoplewhoworkorresideinit. Thus, itis necessaryforthesecompanies, ExxonMobilandTiger
RentalsGuyanatoi)increasetheeffectivenessoftheirenvironmental policies;ii)ensurethatit

obtainsfullresultsfromtheirimprovedintegrationofenvironmentalconcernsintoeconomicand social

decisions,andiii)reinforceitsinternational environmental co-operationcomprehensive
frameworknowexistsforenvironmentallysoundandeconomically efficientwasteminimization
andwastemanagement.

Importance of the Study
Guyana is located on the northern mainland of South America and is bordered by the Atlantic
Ocean to the north, Brazil to the south, Suriname to the east, and Venezuela to the west. It covers
approximately 215,000 square kilometersy(83,0Q0 square miles). It is the only English Speaking
country in South America and comprises 10 administrative regions [38].
Anysubstantialenvironmentalimpactfrom the oiland gas industry would be a resultof ineffective
waste managementpractices.ExxonMobil has discovered and drilled additional wells to the
six drilled by ESSO in the late 1960s on the Atlantic coast of Mahaicony, along the Berbice
River, Courantyne River, and in the Skeldon area. These areas are some of the main fish farming,
agricultural-and economic sustainability for many [38]. The Stabroek Block is approximately 120
miles offshore on a 6.6-million-acre offshore oil reservoir off Guyana's Atlantic coast [39].
Presently, the oil andgasoperationsareplacedkilo metersoff Guyana'scoast,where
wastefromtherigsmaybedumpedin theocean,which can have a connection to the river
supplies,thecountry’s water source.The rivers are connected and provide water for domestic

use around the country. Thus, if there is a spill it would affect the livelihood of the
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people and the environment. The researchersinvestigatedandanalyzedhowwastefrom oil
andgasexplorationandproductionis managed,asitposes aserious

dangertohumanhealthandtheenvironment.

Recommendations

Many  organizations,includingtheEnvironmentalProtectionAgency(EPA),strongly  encourage
operators tofollowbestpracticesforpreventingdischargesthroughoutthedevelopmentand treatmentof
explorationandproductionwaste. T hus,tohelpimprovethesecompanies’efficacy, .~ the researchers

recommendthefollowing:

1. Comprehensivesurveys,includingvisualimaging,canbeusedtodeterminethelocations,
sizes,andtypes ofEcologicalandBiologicalSignificantAreas (EBSA).
2. Havetheboundariesofprotectedareasbeset-backdistancesbasedontypicaldistancesof
impactsfrominstallations:
. Noless than200kilometers fromseafloorinfrastructure,withnoexpected
Discharge.
. Noless than2kilometers fromanydischargepoints andsurfaceinfrastructure.
3. Strengthen implementation of environmental policies and legislation, with appropriate

supervisionofenforcementforbothpollutionalleviationandnatureprotection.
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Conductacost-benefitanalysiso fmaterialrecoveryschemesandcomparetheirenvironmental
advantages toothertypes ofwaste recoveryanddisposal.
Createstrategiestoguaranteethathazardouswastetreatmentanddisposalarehandledinan
ecologicallysoundandeconomicallyeffectiveway,aswellasclearly defineinfrastructure needs.
Continueefforts tocleanupclosedlandfills andotherpollutedareas.
Implementathoroughandrigorousmonitoringprogramcapableofdetectingsubstantial

changesinsideexistingMPAs as wellas referencesites outsideofMPAs andactivityzones.
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Figures and Tables of Research Project

Figure 1.1: The current waste management technologies currently at Exxon
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Figure 1.2 Waste Management Hierarchy
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Listof TablesforOilandGas WasteManagementProcess

Tablel.1. Types ofwastegenerationoffshoreattheExxonMobilbase

Tablel.2.WasteCategoriesforthedifferentwastes atExxonMobilduringOperations

Tablel.3.WasteTechniques usedforthedifferentWasteTypes

ThetypicalMarineVesselWastes

Tablel.1.Types ofwastegenerationoffshoreattheExxonMobilbase

TypeofWaste Definitionand Examples
BilgeWater Notwaterbutamixtureofavariety ofsubstances.Examplesarea
mixtureof freshwaterseawater,oil,sludge,chemicals,andvarious
otherfluids.

ConsumableWaste

Deck&EquipmentArea

Drainage

EmptyPackaging,

Wastes thatconsumers’userrecurrently.Examples:batteries,
envelopes,calculators, computercables,etc.

Anyspill, leak, ordirtonthedeckisconsidereddeckwaste. Toavoid
endangeringtheenvironment,thissewageise mptiedintoa tankfor further
treatment.  Fuelor partsofequipment that are no longer

functionalandmustbedisposedofareconsideredequipmentwaste.

Anyuseindustrialcontainerssuchassteelorplasticdrum-whether
whole,shreddedor crushed-thatis sent.
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FoodWaste

MedicalWaste

SanitaryWaste

Foodthatcompletes thefoodsupplychaintoafinalproduct,ofgood
qualityandfitforconsumption,butstilldoesn’tgetconsumed becauseitis
discarded,whether afteritisleftspoilerexpire.

Examples:spoiledfood,orpeels.

Medicalwasteis  asubsetofwastes  generatedathealthcarefacilities,
suchashospitals,physicians'offices,dental practices,bloodbanks,
andveterinaryhospitals/clinics,as wellasmedicalresearchfacilities

andlaboratories.Generally,medical wasteishealt hcarewastethat
thatmaybecontaminatedbyblood,body fluidsorotherpotentially
infectiousmaterialsand isoftenreferredto. asregulated medical waste.
Examples:Gauze,syringes,bandagesor bandits,medication

bottles,bloodbags,etc.

Wastescollectedfrom toilets,showers,washbasins,sinksusedfor
cleaning. domesticareas, sinksused for food preparation, clothes
washing:  operations,andsinksorwashingmachineswherefood  and
beverageserving dishes, glasses, and utensilsarecleaned areall
examplesofliquidorsolidwastesoriginatingso lelyfromhumansand
humanactivities.
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TankCleaningFluidsand

Sludges

WasteOils /Fuels

Oilresidues  fromoilywaterfilteringorseparatingequipment,  aswell
aspurification  offuel andlubricatingoils,arecollectedin  asludge
tank.Whilehydrocarbonsmakeupmorethan90%of sludge,itis critical
thatstaffcleaningthetanksspendaslittletimeaspossible cleaning
insidethe tank. There arethree types oftank cleaning
chemicals:stronglyalkalinedetergents,extremelyacidiccleaners,

anddisinfectants.Proteinaceous,organic soilsare removedby
alkalinedetergents.Inorganicsoils,such asbeerstoneorwaterstains,
arebestremovedwithacidiccleansers. Disinfectantskillbacteriaand
othergerms.

Oilthathasneverbeenusedbecauseithasbeentainted,usuallyby
contamination, andis‘nolongerfitforits intendeduse. Oilspillclean-

up,bottomsedimentfromoiltankers after cleanout,andoiltaintedby
leakingcontainers areallexamples ofwasteoil.
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Tablel.2:WasteCategoriesforthedifferentwastes atExxonMobilduringOperations

WasteCategories

Examples

Hazardous wastesolids

Hazardous WasteL iquids

General/DomesticWaste

FoodWaste

ScrapMetal/Wood

Plastic

Oilyrags,filters,paintcans,rollers,brushes,bags andchem sacks

Cleaningfluids,pesticides,ortheby-productsofmanufacturing
processes.

non-hazardous cleaningmaterials,papertowels,vacuumdust.

Leftovers fromameal,expiredfood, stalefood,blemishedfruits,
andvegetables.

Appliances, Automobiles,Bedframes andmattress springs,
Bicycles.

Drinkbottles,bottlecaps,foodwrappers,grocerybags,drinklids,
straws.

Tablel.3:WasteTechniques usedforthedifferent\WasteTypes

Wastes

WasteManagementTechnique

Hazardous WasteSolids
Drill Cuttings
CentrifugeMud

Wastewater

ThermalTreatment(Incineration)
Verticallnfrared Technology
WasteStabilization

OilWaterSeparationandCharcoalFilters
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