25 YEARS OF NORM SYMPOSIA
FUTURE: RESIDUES APPLIED IN A CIRCULAR ECONOMY

Associated Event — IAEA Environet-NORM Project

WG6. Decommissioning of Norm Affected Facilities
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Origin of NORM in Oil & Gas

wPetroleumhasmigrated through or haseccumulatean Uranium

and |

horium minerals In roecks sindhe Jurassic period

WU &

h-ancdecay products-easilaccessible tpetroleum fluids

WINORM €an be directlcorrelated to the deposition.otJranium as
an integralcomponent of and subsequent-release:froBlackShale

oll &

gas source rock.formations during normal geological proces:

W The geological conditions-required for the-occurrence of Uranium
and Black-Shale now provideanagement-can now predidNORM
Sscale-activity fevels
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Historical Oversights

WOriginal discoveriewverlooked- Radioactivityin ol & gas, :Ra He Ri
wWNuelear Energy mineral explorationRadioactivityin oil' & gas fields
wOperationalobservations- Radioactiveanomalies in-production
wBeneficialapplications- Successfulise ofAPlI Gammdaylogs

wWNo understanding: of. Radioactivity-Levels or Dose

WEIrst correlation between: APHGR units; Activity and Ded©981

wPrior to 1987JPT paper th®©&G industryhad not recognized the
potential topside health concerns from radioactive scaletubulars
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Gamma Ray UnitsAPI GR units

wone API:GR unit iy 2000f the difference in log: deflection between
zones of low-and high-radiation in;the GR calibration pit

wunit: micrograms:R226 per tonne of rock-equivalent
w1981- 15t Correlation between
APl well logging:Gamma-Ray units and
I ©ce. Health-Physics radiological dasmits
I No link to conventional units: of radioactivity
I API correlation]st ©ccupational Health link to NORM
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NORM Routes

Plating out of 222Rn
daughters 21°Pb

222Rn migrates
with gas and
condensate

(«“g“
Nt

IAEA

Condensate: 222Rn / particulate scale

Oil: particulate scale, 222Rn

Produced Water:
226Ra, 228R3a, 219Ph, 222Rp

Co-precipitation of Radium isotopes
with Ba2* Sr2* Ca?* as mineral scale

224Ra, 225Ra, 228Ra, 222Rn in solution in produced water
% 238 & 232Th daughters transported

with hydrocarbons & produced water

Additional unsupported
210Ph2* from 222Rn decay

transported in solution 238y and ?32Th
remain bound in sediments
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NORM Locations

Flaring —
Radon - negligible Drilling (workovers)
Scale in drilling mud
Terminal produced water
Dissolved & fine particle NORM Non-exempt

Decontamination - LLW to Drigg
from platform or = = 5 Sludges, scrap &
vessel ‘ | inati
Macerated scale ” S Exempt LLW to

sea - Macerated Landfill
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scale Sludges, scrap &
' decontamination

Accumulation in
platform
components

Produced water : — decommissioning
Dissolved and fine _ Solid scale & sludges

particle NORM
Produced sand Accumulation in pipelines
— decommissioning

NORM in scales . i
and particulates Solid and metallic scale
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Oil & Gas NORM types

wScales
wSludge / sand
WEIMS
WAmMalgams:Pb Hg
wWGaskb Po / As H
WLNGV- Propane
ooProduced water

N
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Worldwide Survey of NORM Activity in F3pale etc.
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NORM Legacy

DAVID I HARVIE

DEADLY
SUNSHINE

THE HISTORY AND FATAL
LEGACY OF RADIUM
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Decommissioning StrategieSRS0; 2007

WEXposure:of-decommissioning workers & public
WENvironmental,-Social'& Economic impacts
wWNornradiological safety::Deterioration ‘& Dismantiing
wScientific, Engineering & -Fechnological- challenges
wMultr-diseiplinary decommissioning .competence
w\Waste management arrangements

WEacility clearance & reuse .options

wWEInancial resources & availability of funds

wCompliance with 1laws ‘& regulations
\Q@i\? AN = A\ Dr A L Smith
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Decommissioning TechnologeeSECDOT602 2008

winnovation and Adaption

wlegacysites worldwide

W Fechnological selection proces©CRIAICAL
wSegmenting: & cutting techniques

wChemical & Mechanical decontamination technigques
WRadiological-characterisation-technigues
wWRestricted-v- Unrestricted release

wSoftware to support planning & decision making
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NORM Risk Management

WNORM contaminated tubulars:-left: in well
after taggingas P&A activity, NOT dumping £~ /|
WSWI removal. of Sghy nanofiltration e i
wWElectrochemical removal of PA10
wWPlasma-cutting. removal of pipe; from NOR
WGaclift scale inhibitors &4
(WGamma radiation. map #
(Repository
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Innovationg Case Study

WP &A of NORM contammated wells
WEXisting-approach challenged 1 i
WBPEO of P&A options T &

O
wuantitative Comparative. Assessment ;A::A
A

walkhrough tubing & aVVork-overe options MM_ m
q_& # 4-4
wDowrthole use an integral P&A activity miszs _

wbecommissioning Waste Minimized

\
N
%y IAEA CE ST 10th May 2022 15 0f 25

%

o“““\



Lessons to be Learned

wHistorical knowledge transfer crucial
wMulti -disciplinary approach essential
( Management to be better informed
W

W

wRadiogenic knowledge advancing

W
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