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Section 1.

Australian approach to NORM
environmental assessments



Australian
overview

Australia is a multi-jurisdiction
Commonwealth

Each jurisdiction is responsible
for their own radiation safety
legislation

National bodies exist to
encourage National Uniformity
(RHC, enHealth, RHERP)
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Role of ARPANSA

We are the Australian Government’s primary
authority on radiation protection and nuclear
safety. We protect the Australian people and

the environment from the harmful effects of

radiation through understanding risks, best

practice regulation, research, policy, services,

partnerships and engaging with the
community.




Environmental Protection & Biodiversity
Conservation Act (EPBC Act)

EPBC Act ensure a national assessment for

’

‘matters of national environmental significance’.

THE

ENVIRONMENT PROTECTION

! ‘ )N b e Mining is by State/Territory

Soszsd e e Offshore oil & gas is Commonwealth (not ARPANSA)

NORM activities are jurisdictionally regulated

NORM activities may be classified as ‘nuclear
actions’.

* Mining & milling uranium ores, rare earths & mineral sands

Assessment involve national & state agencies

e State based environmental protection & mining agencies



EPBC Act Process

w

Person proposing to take the action makes a referral to the
minister via the department.

-

The minister makes a decision within 20 business days on
whether approval is required under the EPBC Act and on
process of assessment.

Not
controlled Not
Controlled action controlled
action ‘particular action
manner’
Action is Approval is Approval is
subject to the not required not required
assessment if the action if the action
and approval is taken in is taken in
process accordance accordance
under the with the with the
EPBC Act. manner referral.
specified.
(Refer to the
Assessment/
decision
whether to
approve
flowchart)

Can the action be assessed using:

+ a state/territory assessment process accredited under a bilateral agreement? There are bilateral agreements with all

YES state and territory governments.
« an Australian Government assessment process accredited under a ministerial declaration? There are currently no
ministerial declarations for Australian Government processes.
v
! " : :
assessment A{f:";‘ifﬁ;?;fl‘lt oﬁsx?iil?::t ry Assessment by Assessment by
. : ) EIS/PER. public inguiry.
(case by case). information. documentation.
- l l l l
Action to be The minister - The minister
assessed by: The department directs = mlnl?er provides either The minister
must prepare proponent r?j:ﬁgrs standard appoints
=an accreldited a draft ) ta publish nformation or tailored commissioners
state/territory recommendation referral from guidelines to and sets terms of
process, or neport information " proponent for reference.
+ 2 acoredited for public. Proponent. - yraft EIS or PER.
Australian Draft To be finalised
Government q within 30
process. mendation business days
l f: ?mu i p':'bllsmdl of assessment The minister Preparation of Commission
: approach directs draft EIS/IPER conducts inquiry
ublic comment .y :
p wl—im. decision. pmpﬂnent to and pm\rideﬁ an
State/territory publish referral <+ inquiry report to
or Australian and additional The minister the minister.
Government Recommendation infunnati_un approves
agency report finalised for public publication of
prepares and provided to comment. draft EIS/PER.
assessment the minister.
report. l i
w
Public comment
Public comment on on draft
EIS/PER.

republish the relevant information.

proponent’s information.

!

Proponent’s information is revised taking into account public comments. The

proponent then provides the minister with the revised information or a notice

stating that no comments were received. Within 10 days the proponent must
publish the revised information and comments, or if no comment were received,

l

EIS/PER finalised taking into account

public comments. The proponent then

provides the finalised EIS/PER to the
minister and publishes the report.




Guidance for Assessment/Regulatory Response

? NORM activities generally require an Environmental Impact
Statement (Safety Case)

Queensland EIS Guidance
ARPANSA Safety Case Guidance
ARPANSA Plans and Arrangements

\/ Each jurisdiction provides
guidance for requirements

An EIS submitted for a project wil|  Response will include a decision for the
- project including any requirements required

receive a regulatory response to be met for the project to proceed

A8


https://www.qld.gov.au/environment/pollution/management/eis-process/about-the-eis-process/developing-an-eis
https://www.arpansa.gov.au/regulation-and-licensing/licensing/information-for-licence-holders/regulatory-guides/regulatory-guide-preparation-safety-analysis
https://www.arpansa.gov.au/regulation-and-licensing/licensing/information-for-licence-holders/regulatory-guides/regulatory-guide-plans-and-arrangements

NORM Assessment Related Guidance

Each jurisdiction provides input into ARPANSA Codes & Guides
e Developed through RHC

Main documents

e Fundamentals for Protection Against lonising Radiation (RPS F-1)

e Code of practice and safety guide for radiation protection and radioactive waste
management in mining and mineral processing (RPS 9)

e Safety guide for the management of naturally occurring radioactive materials (NORM)
(RPS 15)

e Guide for Radiation Protection of the Environment (G-1)
e State based guidance exists in some jurisdictions



Fundamentals (RPS F-1)

* Environmental exposure is the exposure
of wildlife to all additional radiation
sources resulting from human activities.
Wildlife may require protection in order
to maintain biological diversity,
conservation of species, or the health and
status of natural habitats, communities
and ecosystems, or anything that may be
otherwise required from a conservation

point of view in accordance with relevant
legislation.

SRIW Australian Government
b e L
g J;."—f' Australian Radiation Protection and Nuclear Safety Agency

FUNDAMENTALS

Protection Against
lonising Radiation

Radiation Protection Series F-1


https://www.arpansa.gov.au/sites/default/files/legacy/pubs/rps/rpsF-1.pdf

Code of Practice & Safety Guide (RPS 9)

f}h Australian Government

sl S™  Australian Radiation Protection
and Nuclear Safety Agency

* Requirement for uranium and mineral
sands mining and processing

 Mandatory requirements necessary for the control of

occupational and public radiation exposures; and the :ag:atlotf: Pf;}ectﬂon and
] ] . adioactive Waste
management of radioactive waste arising from these Management in Mining and

industries. Mineral Processing

e Guidance to assist in meeting the objectives and
requirements of the Code of Practice, and in
particular in the development of a radiation
management plan and a radioactive waste
management plan

RADIATION PROTECTION SERIES No, 9



NORM Safety Guide (RPS 15)

‘},‘ Australian Government

= Australian Radiation Protection
and Nuclear Safety Agency

b

* This NORM Safety Guide is intended to

supplement RPS 9, in particular guidance
. . M f N I
on situations where an assessment of the  oceuriing Radioactive
. L. Material (NORM)
need for regulation or radiation
protection measures is an important

" 1 “/’4‘,
consideration. r p a n
27Y8%Y

* Oil & gas

e Bauxite & aluminium

' 3
s 1
b | AN
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o Phosphate RADIATION PROTECTION SERIES No. 15



Radiation Protection of the Environment (G-1)

e " Australian Radiation Protection and Nuclear Safety Agency

* The purpose of the Guide is to provide best
practice guidance on how to assess A—
environmental exposures and demonstrate of the Environment
protection of the environment from the
human activities, past and present, that give
rise to such exposures.

* This Guide focuses on environmental
exposures to ionising radiation. It deals
specifically with radiation protection of
wildlife under all exposure situations.

Radiation Protection Series G-1



Objectives — Protection of Environment

* Ensure maintenance of

robust wildlife populations

Representative organism:
A living organism that is typical of a
contaminated environment.

through demonstrating

exposures are of no

Reference organism:

A numerical approximation of the
representative organism which is used to
calculate radiation dose rate.

regulatory concern

* Maintenance of biological diversity

e Conservation of species

Image: Fir0002/Flagstaffotos

* Health of natural ecosystems



Assessment Methodology

: $
* Screening/Reference Level

* Not a regulatory limit ST

Further Assessment
Increase complexity using more sitedata

» Specific for each reference organism

* Purely an indicator of possible effects

Comparison with
Environmental

* Gra d e d dpproac h Reference Values

Further Assessment
Increase complexity using more site fspecies data

¥

Comparison with
Environmental
Reference Values

Justification



Summary Section 1

Australia has unique and diverse flora and fauna
requiring protection

Radiological protection of the environment is a
significant concern

Addressed in EPBC Act & supported by Codes & Guides
developed with assistance from all States/Territories



Section 2.
Range, benefits and limitations of models



Background

Last 20 years has seen significant developments in modelling for
radiological assessments of the environment

ICRP 136 (2017) provided updated DC & methodology for wildlife
assessments

e Updating ICRP 108 (2008)

ERICA & RESRAD-BIOTA are both generally acceptable for

screening level assessment

e Have been used for a range of Australian scenarios



Relationship with Human Assessments

Exposure Situations

Reference Person || Reference Animals & Plants
4 4
Representative Representative Animals
Person & Plant Populations
: 2 4
Dose Limits, Derived Reference
Constraints, etc. Levels

. ) 2

Decision




Models

* Wide range for different scenarios

RESRAD-BIOTA

GoldSim

@émvesuftware “MILDOS

RADIATIONSOFTWRRE.COM

ECOLEGO



EMRAS

Reference
approaches for human
dose assessment

WG 1: Routine releases
WG 2: NORM and legacy sites
WG 3: Biosphere models for

waste disposal

EMRAS | (2002 — 2007)

e Theme 1 — Radioactive
Release Assessment (4 WGs)

e Theme 2 — Remediation of
sites with radioactive residues

EMRAS II:
Environmental Modelling
for Radiation Safety :

Intercomparison and

Harmonization
Reference (2009 -2011) Emergency

(2 WGs) Siprostiss {0 bofs
e Theme 3 - Protection of the W 4 Transler mnd oposls oo Tkl secluseis

environment (biota models) B S



M 0 DA R I A Int‘é\g?a?ed o gica Expcyglfresa_nd

assessment | ] effects to biota
MODARIA | (2011 - 2015)

for public
and biota WG 6
. WG 1 Biosphere modelling for
1 NORM and waste disposal facilities
Inucle_ar
e WG 1 Remediation Strategies e
e WG 2 Contamination in urban environments
e WG 3 NORM & legacy sites
e WG 4 Radioecological data
e WG 5 Routine discharges
e WG 6 Waste disposal facilities
e WG 7 Accidental tritium release
e WG 8 Biota modelling
e WG 9 Effects on wildlife
e WG 10 Marine modelling

=
)
£©)
2
(o
S
2,
(Y

MODARIA I

0’?%0 2016-2019 .\d&

7S ang DAta for RadO®



Scenario Considerations

. 4

Dose below 10 uGy/h
Further Assessment
Increase complexity using more site data

Comparison with
Environmental
Reference Values

.

Further Assessment
Increase complexity using more site /species data

. Natural Background

@ Source
% Environmental Transfer

Scenario Building

Comparison with
Environmental
ReferenceValues

-

Justification



General Considerations/Assumptions

How are contaminants

distributed? ~ Homogeneous VS. heterogeneous

State of the system e Steady state vs. dynamic

Are all transport pathways
considered

e |s it ok to exclude low significant ones?

What are the default factors,
are they current and applicable * ICRP 136 vs. others




Considering the Source Term




Transfer of Radionuclides

QUIC-Plume Particles - Time: 10.000

e ™

QUIC Animation (ARPANSA)

watech.com.au/wp-content/uploads/2010/08/dredging-300x184.jpg

Evapotranspiration

W T

& ”“"? . Treatment
- g S~ et . Municipal/
Diversion $ ~ Stream .‘] 'iﬁ"- p?d‘gsmal Use
o \ S Treatment Pt

Monitoring
Well

26
http://ponce.sdsu.edu/groundwater_sustainable_yield_01.jpg



Organisms, Populations and Pathways

* Surveys to determine affected

populations

Representative organism:
A living organism that is typical of a
contaminated environment.

e Behaviours/Habits

* Sampling

Reference organism:

A numerical approximation of the
representative organism which is used to
calculate radiation dose rate.

* External/Internal exposure

* Modelling for biota dose rates

(ERICA or similar)

27



Performing the Assessment

b Appropriate Assessment Tool
m Tiered/Graded Approach

Screening & Reference Values

>~ =) Protection at Population Levels

28



What is ‘E’ERICH

“Environmental Risks from lonising Radiation in the Environment: Assessment & Management

The ERICA Tool is a software system that has a structure based upon the tiered ERICA Integrated Approach
to assessing the radiological risk to terrestrial, freshwater and marine biota.

The Integrated Approach combines exposure/dose/effect assessment with risk characterisation and
managerial considerations.

The use of the Integrated Approach is facilitated by the ERICA Tool, which is a software programme that
guides the user through the various steps, keeps records and communicates with a number of purpose-built
databases.

www.erica-tool.com

29


http://www.erica-tool.com/

Assumptions

 Steady-state situations, not dynamic

e Uses ICRP 136 methodology

* Homogeneous distribution of
radionuclides in biota

* Transport models included (optional)
* 1 year integration time

e 100% time in contaminated media

* No occupancy factors

Activity concentrations in reference media

CR
DCCs
A:ctmty cuncentratl‘uns Occupanc
in reference organism |
factors
l DCC
Internal dose rate External dose rates

Total absorbed dose rate

l

- ERICA screening value
- FREDERICA database

- Natural background



Databases & Gaps

e Editable databases on Nuclides
* Organisms, DCC, CR, K|

* These can be “Euro-centric”

* \Various ways to fill gaps & include data

* Use site-specific values where possible!

Select ERICA default CR values

Method used to derive ERICA default
CR value when no empirical data:

1 ] similar taxcnomy

2 [ similar reference organism

3 [] from published reviews

4 [ specific activity models

5 (] similar biogeochemistry

6 [l similar biogeochemistry and taxonomy

M7 O similar biogeochemistry and reference organism
8 [ allometric or other modelling approaches

] [ highest available value

[ 10 B reference organism in a different ecosystermn

11 B combination of approaches

[ Select/Unselect all check boxes

31



Site Specific Parameters

. Conc in biota
CR=————""—
Conc in media

K = Conc in sediment
Nl &= .
=

Conc in water



Dose Rate Calculations

Combination of DCC (int/ext), CR & K,

Depends on organism, habits and habitat

Outputs in H_G\Y//h

and/or measures of risk...




Summary Section 2

Large range of models are available to select from

e Choose the model most appropriate for the scenario

IAEA have performed a vast amount of work in model comparisons

e EMRAS & MODARIA projects

Be aware of model assumptions

e Ensure they are fit for the scenario

ERICA is a good fit for a range of Australian applications



Section 3.

Evaluating the results of NORM
environmental assessments



Holistic Assessment

e Radiation protection of the environment is one small
component of an EIS/Safety Case

* Chemical usage, land disturbance, water course diversions etc.

* Does the provided evidence meet the requirements for all
environmental hazards?

e Have all stakeholder considerations been addressed?



General Considerations

Scenario Building

* Screening vs. higher level assessment

e Has the most at risk individual considered?

. e
* Does the assessment show any risk for most

NO

Screening

conse rvatiVE? Further Assessment

Increase complexity using more sitedata

 Confirmation of most influential
factors/assumptions - Reforomovalues

NO

Comparison with

* Ky, CR & DCC’s used are appropriate?
Further Assessment
Increase complexity using more site fspecies data

* Exposure pathway considerations

Comparison with

* Have all significant pathways been assessed? e

ReferenceValues

* Justification for low risk pathways? VES

:
* |s further assessment required?



Assessment Methodology

* 10 microGy/h

* Screening/Reference Level

* Not a regulatory limit
 Specific for each reference organism

e Purely an indicator of possible effects

Table 1: Summary of derived effects levels (uGy h™') below which population level effects are not expected
to occur. Different values have been derived for similar organisms due to the use of alternative
data and/or application of differing levels of precaution. Note that (except where otherwise
indicated) IAEA and UNSCEAR values refer to population effects, whereas ICRP give dose rate
bands where effects may occur to individuals of that type of RAP.

Organism IAEA (1992) ( 1";::::;:1“1] ICRP (2008)
Terrestrial

Plants 400 100**

Reference pine tree* 4-40
Reference wild grass 40-400
Animals 40 40-100**

Reference bee 400-4000
Reference earthworm 400-4000
Reference duck 4-40
Reference deer 4-40
Reference rat 4-40
Aguatic

Freshwater organisms 400 400

Reference frog 40-400
Reference trout 40-400
Marine arganisms 400

Reference crab 400-4000
Reference flatfish 40-400
Reference brown seaweed 40-400

*'Reference organism type’ refers to the ICRP's Reference Animals and Plants (RAPs).
**Most highly exposed individuals.



Graded Approach — ERICA Tiers

* Tier 1 assessments are media concentration based and use pre-calculated
Environmental Media Concentration Limits (EMCLs) to estimate risk quotients.

 Tier 2 calculates dose rates but allows the user to examine and edit most of
the parameters used in the calculation, including concentration ratios,
distribution coefficients, percentage dry weight soil or sediment, radiation
weighting factors and occupancy factors. Users can also add additional
radionuclides and user-defined representative species.

 Tier 3 offers the same flexibility as Tier 2 but allows the option to run the
assessment probabilistically if the underlying parameter probability
distribution functions are defined.



SUOJJEJUSIUOD [EJUSLLLOIIAUS JsujeBe Bujusaiog
L ¥3lL

ERICA

Filename, assessment summary, Tier selection
Stakeholder screens
No Involve Yoo Description + timing of involvemen
stakeholders ? Main method of communication
Other information
Describe transfer pathways, use conceptual model I_—.
Select radionuclides, ecosystem &
dose-rate screening level
! Select and parameterise models
Use empirical dal » Coastal
ok mode | |Use 1AEA SRs-10 fe Estuarine
Generic models River
Small lake
Large lake
! Atmospheric
I Media concentration |
[]
| Test against EMCL Ly

'

Risk Quotients - output of resuits -
record descision - print report

'

(s)ejes-esop jsujebe Bujuesids
2 ¥3lL

R Enter, amend (or add new) radionuclides; select ecosystem, uncertainty
factors & dose-rate screening level; Select or define new ref. organisms |—

-

Juswissessy Ysiy opsiieqeqold ‘oyoeds-eys

‘€ ¥3lL

¥
Use empirical data
or bespoke model Use IAEA SRS-19
Generic mbdels
' —
Review & edit Review & edit| |[Review & edit Enter media and/or
& radiation weight{#{organism activity
K and CRs occup. fnetoqu— i ctoes s
|
]
| Calculate dose-rates |
Test against
Dose-rate screening level

Risk Quotients - output results - evaluate vs background - record decision

Run DCC module to add or update :
1) a new radionuclide from ICRP-38

2) a new organism geometry

Parameterise:

Enter nuclide, ecosystem type, mass
of organism, non-sphericity of
organism,height above ground

(bird only) etc.

Output = Unweighted DCC
(e.g. uGy/h per Bg/kg)

T

v

dose-rate screening level; Select or define new reference organism
[] []
| Use empirical data | |Usesno-speetncbespokemde|(mmwomtoor)|

L ]
Review & edit| |Review & edit
Kgs and CRs [ Occup. factors

Enter media and/or
ota concermti

Review & edit Ra
ghting factors

A

)
L Enter, amend (or add new) radionuclides; select ecosystem and .—IJ
—oI FREDERICA Id-

Add new
effects data

Search database records
Manual search

Search on RBE

Search keywords

Search authors

Search exposure type
Search radiation type
Search radionuclide




RESRAD

* Designed to implement
DOE Graded Approach

* Includes Food Chain
assessment

©

Data Assembly

@

General Screening

®

o

Analysis
;

Site-Specific
_Screening

>
Site-Specific
| Analysis

>
Site-Specific Biota
Dose Assessment

\_

The Graded Approach

Compare media
concentrations with Biota
Concentration Guides, BCGs
(RESRAD-BIOTA Level 1)

Site-representative parameters
(RESRAD-BIOTA Level 2)

Kinetic/allometric modeling tool
(RESRAD-BIOTA Level 3)

Collection of biota using
eco-risk protocols

RESRAD-BIOTA Levels



Assessment Decision

* |s the proponents assessment
justified?

* Assessment performed to the level of
concern?

* |s the risk acceptable?

* Exposures above reference level

may still be justified
e Population impact insignificant

* Species is radio resistant

Scenario Building

. 4

Screening

. <

Dose below 10 pGy/h
Further Assessment
Increase complexity using more sitedata

Comparison with
Environmental
ReferenceValues

.

Further Assessment
Increase complexity using more site /species data

Comparison with
Environmental
Reference Values

Justification




Summary Section 3

Is the assessment model and assumptions acceptable?

Will the environment be protected?

Has the proponent performed the right level of assessment?

e Proponent to justify assumptions (non-prescriptive approach)



Section 4.
Case Studies



Yeelirrie Uranium Project

e Uranium discovered in 1972
e 660 km north east of Perth

* Mineral lease currently owned by Cameco

* 128.1 million pounds of U0, (measured & indicated)
* Previously owned by BHP (WMC)

* Well defined ore body & environment

e 2015 Cameco submitted EIS to WA EPA

* Included ERICA assessment for flora & fauna

Keyboard shortcuts | Map data ©2022 Google  Terms of Use



ERICA Assessment for Yeelirrie

* Dust identified as only significant exposure pathway

Table 43: Tier 2 ERICA Assessment

Table 42: Concentration Ratios (Cameco, ARPANSA and ERICA default)

Organism Source Concentration Ratio
(Bg/kg(fresh weight) per Bq/kg(soil))
Shaded numbers not used in assessment
UZZB Th 230 RaZZB Pb?_lﬂ POZID
Cameco derived 0.005 | 0.0086 | 0.062 | 0.0165 | 0.0308
(average whole of organism)
Kangaroo -
ARPANSA 2014-maximum of | o 507 | 0 gata | 0081 | 002 | 055
reported arithmetic means
Large
ERICA default 0.005 | 0.000136 | 0.044 | 0.037 | 0.089
Mammal
Plant Cameco derived (Section 2.10)
(shrub NB ARPANSA 2014 only provide | 0.13 0.13 0.03 0.29 0.44
and tree) CRs for Ra
Shrub ERICA default 0.061 0.061 0.330'| 0.320 0.33
Tree ERICA default 0.007 0.001 0.012 0.07 0.073

Organism Contzentration Risk Quotient Risk Elu.otient
Ratio source (expected value) | (conservative value)
Lichen & bryophytes ERICA default 1.06 3.18
Arthropod - Detritivorous ERICA default 0.04 0.11
Flying insect ERICA default 0.03 0.10
Grasses & herbs ERICA default 0.20 0.60
Mollusc - Gastropod ERICA default 0.04 0.12
Shrub CAMECO derived 0.13 0.38
Bird ERICA default 0.03 0.08
Amphibian ERICA default 0.05 0.14
Reptile ERICA default 0.05 0.15
Kangaroo ARPANSA 2014 * 0.05 0.14
Tree CAMECO derived 0.13 0.38
Mammal (small burrowing) ERICA default 0.04 0.13
Mammal (large) ERICA default 0.04 0.13

Note 1 — A sensitivity check was undertaken using the ERICA default Ra’*® concentration ration

and the final conclusions were unchanged.




Regulatory Assessment

WA Environmental Protection Agency
* Noted assessment for lichens & bryophytes was >10 microGy/h
(RQ>1)
* Accepted that these plants have higher radio-resistance

* Project acceptable for environmental radiation
risks

* Conditions imposed for research, monitoring &
protection of subterranean fauna & endangered
flora

 Not radiation related




Nolan’s Bore Rare Earths Project

RO A

 Owned by Arafura Resources
* 135 km north of Alice Springs

* Multi mineral deposit

e Rare earths-phosphate-uranium-thorium (REE-P-U-Th)
* 56 million tonnes (2.6% TREO & 11% P,O«) |

e Rare earths abundance apatite, monazite & allanite TERRITORY

e EIS submitted in 2016

e ERICA assessment performed




ERICA Assessment for Nolan’s Bore

* Increased soil concentration of radionuclides from project

Table 12.8: Output of ERICA Assessment

Species (all ERICA Default Total Dose Rate
Species Unless Noted) (nGy/h)
Table 12.7: Change in 50il Concentration Due to Deposition from Project Amphibian 0.09
Change in Soil Radionuclide Annelid 0.12
Concentration (Bq/kg) Arthropod - detritivorous 0.09
Location Uranium series Thorium series Bird 0.05
radionuclides radionuclides Flying insects 0.07
Accommodation Village 6.3 18 Grasses & Herbs 0.89
Lichen & Bryophytes 2.92
Aileron 2.1 5.9 Mammal - large 0.06
Alyuen 2.1 5.9 Mammal - small-burrowing 0.08
Mollusc - gastropod 0.10
Reptile 0.10
Shrub 0.62
Tree 0.04
Wallaby (user defined) 0.07
Kangaroo (user defined) 0.48




Regulatory Assessment

If the relevant recommendations in this Report are taken into
account by the relevant regulator/s and reflected in
management of the Project, the NT EPA considers that potential
impacts on people and wildlife from ionising radiation arising

from the Project can be avoided or mitigated. In that case, the
NT EPA considers that it is likely that the potential impacts and
risks from ionising radiation on the environment as a result of
the Project would be acceptable.




Future Assessments in Australia

e Assessment of waste facilities

* National Radioactive Waste Management Facility

 ARPANSA would likely undertake an independent assessment of an application. This may
include a RESRAD/ERICA assessment to look at potential risks

* https://radioactivewaste.gov.au/

» Off-shore oil-gas decommissioning

* Pipes with NORM scale, impact on environment needs to be assessed

51


https://radioactivewaste.gov.au/

Summary Section 4

Regulatory assessment to consider the facts presented.

ERICA is a suitable tool for use in the Australian setting.

Radiation protection is a small part of a holistic
assessment.




Thank you

Cameron.Lawrence@arpansa.gov.au

1300 022 333
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