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EXECUTIVE SUMMARY

This projectis designedto Investigatethe geochemical, geological,and production parameters

that controlthe occurrenceof naturallyoccurringradioactivematerial (NORM) inoil-andgas-field

operations. Relations between reservoirsetting and NORM content of brine and scale will be

interpretedon the basis of the geochemistryof naturalradioactivityin oil andgas reservoirs,the

compositionsof producedwater and _ion-equipment scale, and geochemical modelingto

determinethe type and amountof scale that can form as producedwaters are transportedfrom

reservoirto land sudace. Our goal is to developscreeningcriteriathat willenable oil- and gas-

field operatorsto identifygeologic,geographic,and productioncharacteristicsthat can lead to

highNORM accumulationsinequipmentand waste.

Effortsduring the firstquarter of 1994 focusedon 5 activities.First,we continuedto adddata to

our file of produced- and formation-waterchemistry from wells throughoutTexas. Second, we

received Ra-226 analysesfor36 _water samplesfromwells in theTexas Panhandle and

centralTexas. Third,we coordinatedwith API and EG&G, Idaho,to obtainNORM scale samples

for mineralogicalanalysis.Fourth,we arranged andcompleted a trip to west Texas to sampleoil

and gas wells from the Central Basin Platform/MidlandBasin area. Fifth, we continued data

synthesisand Interpretation and began preparingour draft final report. In order to be able to

includeresultsof mineralogicaland radioiogical analysesof NORM scale in our final report, we

willhave requested a no-costcontract extension.

INTRODUCTION

The purposeof this projectis to interpretthe geochemical,geological,and productionparameters

that control the distributionof naturallyoccurringradioactivematerial (NORM) in Texas oi1-and

gas-fieldoperations. This willbe accon_ished by usingpublishedand new data on the chemical

and radiologicalcompositionof _ brines;the chemicaland mineralogicalcompositionof

production-equipmentscales; a knowledgeof the mineralogicalcomposition,budal depth, and

temperatureof the reservoir;and thermodynamicmodelingto quantifyradium¢oprecipitationin

production-equipment scale. Our goal Is to developscreening criteriathat can be used bothby

regulatoryagencies and bythe oil and gas Industryto identifygeographicregions andgeologic

formationsthat are Ikely to producewater with highlevelsof naturalradioactivity and to identify

productionmethodsthat cause NORM scaleto form.
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PROJECT DESCRIPTION

This projectconsistsof four tasks:(1) Data Compilationand Identificationof Field-SampleSites,

(2) Field Sampflng,(3) Data Analysis,and (4) TechnologyTransfer.The Data Compilationand

Identification of Flekl-Sample Sites task Includes a literature search of the occurrence of

radioactive scale and brine in Texas; a literature search of the geologic occurrence and

geochemical behavior of uranium,thorium,and radium; identHicationof major reservoirtypes in

Texas that contain NORM; ldentHicaticnof operatorsin areas of interestfor sharingdata and as

candidatesitesfor samplecollection;andselectionof field-samplesites. The Field Samplingtask

consists of preparationfor fieldwork,travelto sites,and collectionof producedwatem at selected

fieldsIn Texas. The DataAnalysistask Includescompilationof analyticalresultsfor brines,scale,

reservoirand productiondata;geochemicalmodelingof analyticalresultsto determinesaturation

statesof NORM-containing mineralsand to compare brine and scale chemistry; and statistical

evaluation and Integration of geochemical, reservoir, and productiondata. The Technology

Transfertask Involvestabulaticnof factorsthat can be usedto predictthe occurrenceof NORM in

scale, publicationof conclusions inscientificjournals,and presentationsof resultsat professional

meetings.

PROJECT STATUS

Duringthe reportingperiod we expanded our database of producedwater chemistry, received

additionalmeasurements of Ra activityIn producedwater, and arranged to obtainNORM scale

for mineralogicalanalysis.

Our file of produced- and formation-water chemical data now contains analytical results for

several hundred samplesfromwells in north,east, central, and GulfCoast Texas. We are using

these analyses to Identify major produced-water types. Selected, high-quality analyses of

representativewater types will be input intothe geochemicalmodeling program SOLMNEQ to

thermodynamically predict the type and amount of scale that will form as produced water is

moved fromreservoirto productionfacilityconditions.

We havecollected all availableliteraturereportsat Ra adlvity and waterchemistry fromoil, gas,

and geothermal wells along the Texas Gulf Com. In addition, we have obtained new

measurements of Ra-226 in brine samples from wels in the Texas Panhandle and in central

Texas. Arrangementshave been made withARGO, Exxon, and Oryx personnelfor a sampling

trip to fields in Andrews County, west Texas° We ¢olle_ed 12 produced-watersamples from 7

formations for chemical and radioicglcal analyses.All these data will be integrated to evaluate

regionalvariationstnthe Ra contentof producedwater.
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Through conversationewithAPI and EG&G, Idaho, staffwe have receivedpermissionto perform

mineralogical analyses on NORM scale samples to be collected by EG&G personnel and

analyzed for radioactivity.Combiningour mineralogicaldata withthe radiologicalmeasurements

will provideOOE withvaluableInformationthat wouldnot otherwisabe obtained if we conducted

our pmjec_ separately from that of EG&G, Idaho. To ensure that both mineralogical and

radiologicalanalyses can be Included in our final report,we have requesteda no-costproject

extension.

Data interpretationiscontinuing,andwe have begunto prepareour draftfinal report.

PLANNEDACTIVITIES

We expect to receive the results of all outstanding requests for chemical, mineralogical, and

radiologicaldata dudngthe next two months.Data synthesisand interpretation,andpreparation

of the draftfinal report,shouldbe completeddudngthe secondquarterof 1994.

SUMMARY

We have established a database of produced-waterchemistryfrom wells in north,east, central,

west, and Gulf Coast Texas and are examining these data to establish regional patterns in

produced water compositions. This database contains Ra-226 analyses for approximately50

water samples, Including both data reported in the literature and results of new analyses

performed as part of the current project.Arrangements are being made to obtain and pedorm

mineralogicalanalyses on NORM scale samples.All these various types of Informationwill be

combinedto Investigatethe geochemical,geological,and productionparametsmthat control the

occurrenceof naturallycocurdngradioactivematerials(NORM) Inoil-andgas-fieldoperations.
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