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Overview

ωOrigins

ωHistorical Oversights

ωRoutes / Locations / Types / Levels

ωLegacy / Litigation

ωDecommissioning strategies / Risk Management / Case Study

ωLessons to be Learned

ωDecommissioning Design / Lessons

ωICRP 142 / Tolerability of Risk ςHARM ςPrecautionary Principle

ωUN Sustainable Development Goals

10th May 2022
Dr A L Smith

2 of 25



IAEA

Origin of NORM in Oil & Gas 

ωPetroleum has migrated through or has accumulated in Uranium 
and Thorium minerals in rocks since the Jurassic period 

ωU & Th and decay products easily accessible to petroleum fluids

ωNORM can be directly correlated to the deposition of Uranium as 
an integral component of and subsequent release from Black Shale 
oil & gas source rock formations during normal geological processes

ωThe geological conditions required for the occurrence of Uranium 
and Black Shale now provide management can now predict NORM 
scale activity levels
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Historical Oversights

ωOriginal discoveries overlooked - Radioactivity in oil & gas, Ra He Rn 

ωNuclear Energy mineral exploration - Radioactivity in oil & gas fields

ωOperational observations - Radioactive anomalies in production

ωBeneficial applications - Successful use of API Gamma Ray logs

ωNo understanding of Radioactivity Levels or Dose

ωFirst correlation between API GR units, Activity and Dose - 1981 

ωPrior to 1987 JPT paper the O&G industry had not recognized the 
potential topside health concerns from radioactive scale in tubulars
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Gamma Ray Units ςAPI GR units

ωOne API GR unit is 1/ 200 of the difference in log deflection between 
zones of low and high radiation in the GR calibration pit 

ωUnit: micrograms Ra 226 per tonne of rock equivalent

ω1981 - 1st Correlation between

ïAPI well logging Gamma Ray units and 

ïOcc. Health Physics radiological dose units

ïNo link to conventional units of radioactivity 

ïAPI correlation 1st Occupational Health link to NORM
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NORM Routes
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NORM Locations
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Oil & Gas NORM types

ωScales

ωSludge / sand

ωFilms

ωAmalgams Pb Hg

ωGas Pb Po / As Hg

ωLNG -v- Propane

ωProduced water 

ωSW Injection - U
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Worldwide Survey of NORM Activity in Pipe-scale etc.  
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Worldwide Survey of NORM Activity in Pipe Scale 
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NORM Legacy
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NORM Litigation ς$$$$ Billions
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Decommissioning Strategies ςSRS 50: 2007

ωExposure of decommissioning workers & public

ωEnvironmental, Social & Economic impacts 

ωNon-radiological safety: Deterioration & Dismantling

ωScientific, Engineering & Technological challenges

ωMulti -disciplinary decommissioning competence

ωWaste management arrangements

ωFacility clearance & reuse options

ωFinancial resources & availability of funds

ωCompliance with laws & regulations
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Decommissioning Technologies ςTECDOC 1602: 2008

ωInnovation and Adaption

ωLegacy sites worldwide

ωTechnological selection process - CRITICAL

ωSegmenting & cutting techniques

ωChemical & Mechanical decontamination techniques

ωRadiological characterisation techniques

ωRestricted -v- Unrestricted release

ωSoftware to support planning & decision making 
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NORM Risk Management

ωNORM contaminated tubulars left in well 
after tagging as P&A activity, NOT dumping

ωSWI removal of SO4 by nanofiltration

ωElectrochemical removal of Pb-210

ωPlasma cutting removal of pipe from NORM

ωGas-lift scale inhibitors

ωGamma radiation map

ωRepository 
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Innovation ςCase Study

ωP&A of NORM contaminated wells

ωExisting approach challenged

ωBPEO of P&A options 

ωQuantitative Comparative Assessment

ωάThrough tubingέ & άWork-overέ options

ωDown-hole use an integral P&A activity

ωDecommissioning Waste Minimized 
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Lessons to be Learned

ωHistorical knowledge transfer crucial

ωMulti -disciplinary approach essential

ωManagement to be better informed

ωLitigation is very expensive

ωExposure to NORM is manageable

ωRadiogenic knowledge advancing

ωInnovation is the key to risk mitigation
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