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Disclaimer
SUMMARY INFORMATION
This presentation (‘Presentation’) has been prepared by Tellus Holdings Ltd (ABN 97 138 119 829) (‘Tellus’) and contains general background information about Tellus and its
subsidiaries and their activities that is current as at the date of this Presentation. The information in this Presentation does not purport to be complete or comprehensive and is
provided as-is. This Presentation should be read in conjunction with other periodic announcements on www.tellusholdings.com.au and other information provided to you.
NOT AN OFFER AND NOT INVESTMENT ADVICE
This Presentation does not constitute an offer, invitation, or recommendation to subscribe for or purchase or sell any security or make any investment in Tellus (collectively, an “Offer”),
and nothing this Presentation or anything contained in it should be construed as such and should not form the basis of any contract or commitment. For example, this Presentation is
not a prospectus or a product disclosure statement under the Corporations Act 2001 (Cth) and has not been lodged with the Australian Securities and Investment Commission (“ASIC”).
Because this Presentation is not an Offer, the information provided in this Presentation is not intended to be (and must not be) relied upon as advice to investors or potential investors
and has not been prepared to take into account the recipient’s investment objectives, financial circumstances or particular needs.
NOT FOR DISTRIBUTION OR RELEASE IN THE UNITEDSTATES
This Presentation has been prepared for limited distribution in Australia and may not be distributed or released in the United States or any other jurisdiction where its release would
not be permitted. This Presentation does not constitute an offer to sell, or a solicitation of any offer to buy, any of shares or securities, or to make an investment in relation to Tellus
(including in the United States and in any other jurisdiction in which such an offer would be illegal).
FORWARD-LOOKING STATEMENTS, PROJECTIONS, MANAGEMENT OPINIONSAND ESTIMATE
This Presentation may contain certain “forward-looking statements”, projections, management opinions &/or estimates (together, “forward-looking statements”). Words such as,
“expect”, “should”, “could ”, “may”, “plan”, “will”, “forecast”, “estimate”, “target”, “potential”, & other similar expressions are intended to identify forward-lookingstatements.
Indications of, and guidance on, future earnings and financial position and performance are also forward-looking statements. Forward-looking statements provided in this
Presentation are based on assumptions and contingencies that are subject to change without notice, as are statements about market and industry trends, which are based on
subjective interpretations of current market conditions and independent third party expertise. Such forward-looking statements are not guarantees of future performance.
Similarly, statements about past performance are not necessarily indicative of future performance. There can be no assurance that actual outcomes will not differ materially from these
forward-looking statements. No representation or warranty, express or implied, is made as to the accuracy, likelihood of achievement or reasonableness of any forward- looking
statements (or any other information contained herein).
CONFIDENTIAL AND PROPRIETARY
This Presentation (and the information contained in the Presentation) is confidential information of Tellus and should not be shared with or distributed to any third party without Tellus’
express written consent.
LIMITATION OF LIABILITY
To the maximum extent permitted by law, Tellus and its respective advisers, affiliates, related bodies corporate, directors, officers, partners, employees and agents (i) exclude and
disclaim all liability, including without limitation for negligence or for any expenses, losses, damages or costs incurred by a recipient of this Presentation as a result of the use of
information contained in this Presentation, including from the information in this Presentation being inaccurate or incomplete in any way for any reason, whether by negligence or
otherwise and (ii) make no representation or warranty, express or implied, as to the currency, accuracy, reliability or completeness of information in this Presentation.
BY REVIEWING OR ACCEPTING THIS PRESENTATION, THE RECIPIENT AGREES TO THE TERMS DESCRIBED IN THIS DISCLAIMER.
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About Tellus
Tellus Holdings Ltd (“Tellus”) is an innovative Australian environmental
services company in the business of creating economic, social and
environmental value from waste, clay and salt resources.
OUR VISION
To be Australia’s leader in geological repository hazardous waste
management solutions.
OUR MISSION
• To contribute towards a safer and cleaner Australia by developing a
portfolio of geological repositories.
• To provide long term storage, treatment, recycle, recovery and
permanent isolation services for hazardous waste.
OUR VALUES
Safety | Service | People | Sustainability
OUR P R O J E C T S
Tellus is operating and developing the following unique facilities:
• The Sandy Ridge Facility in Western Australia – 100,000 tpa in an arid 270
million-year-old kaolin clay bed. 25+ year life, near-surface geological
repository
• Proposed Chandler Facility in the Northern Territory: 400,000 tpa, 25+ year
life, arid deep geological repository in a 500-million-year-old salt bed.
• Proposed Blue Bush Facility in New South Wales: 200,000 tpa. Up to 25 year
life, arid near-surface geological repository in a 170 million year old clay bed.
Tellus is evaluating other opportunities in QLD, VIC and SA.

About Tellus – Safety Commitments

Overview of the Sandy Ridge Facility Safety Case
Why is a Safety Case needed?
• ARPANSA RPS C-3 Disposal Facilities Code (2018) based on IAEA SSR-5 requires a safety case to:
• demonstrate safety against the potential and harmful effects of radiation.
• meet legislative requirements.
What does it cover?
• Safety for the storage and disposal / permanent isolation of low level radioactive waste (LLW).
• LLW – Naturally Occurring Radioactive Materials (NORM).
• LLW – Disused Sealed Radioactive Sources (DSRS).
• LLW Waste Acceptance Criteria (WAC).
What is considered?
• Various site selection considerations.
• Planning and development criteria.
• Operational aspects (current phase).
• Decommissioning, closure and post closure.
What do the results of the Safety Case demonstrate?
•
•
•
•
•
•

That is meets the requirements of Western Australian (WA) legislation and regulation.
It meets National and International guidelines for best practice in radiation protection and management.
That operation of the Sandy Ridge Facility will protect the health & safety of people who work & visit the site.
That site monitoring, controls, limits and operational management systems of the Facility are best in practice.
The during post-closure of the Facility, the environment and human populations will not be exposed to
radiation.
That it is a live document capable of being updated when new information or technology requires it.

Transport of LLW
•
•
•

Transport of wastes to the Facility will be arranged by the client.
All assessments should be addressed in the client’s transport management plan and emergency procedures.
These are reviewed by Tellus prior to issuing approval for transport to occur.
While transport to the Facility is out of scope for the safety assessments presented in this Safety Case, Tellus
has implemented quality controls to reduce the risks during transport of radioactive materials.

Description of the disposal system
Post-gate operations
•
•
•
•
•

Waste receipt and gate inspection.
Waste storage.
Waste quarantine.
Waste inspection (on-site verification testing).
Waste treatment / processing – Sealed sources are exempt from this activity as they will have been conditioned at ANSTO prior to
dispatch.
• Waste storage and isolation.

Design optimization for DSRS

The identification and investigation of optimisation opportunities is
a secondary priority to the safe operation of the Facility.
There are 3 stages of conditioning for DSRS and this safety case. They involve:
1. In-cell prefabricated concrete shafts.
2. In-cell concrete vaults.
3. Borehole disposal.
All disposal techniques will involve careful pre-disposal management to ensure sources are appropriately prepared for disposal. This
may include conditioning and handling of unshielded sources.

The Safety Assessment
Operational Radiological Safety Assessment
Process
• A Hazard and Operability study (HAZOP) and risk assessment were conducted to develop scenarios for the operation of the Facility.
• Models were developed and justified so that the scenarios could be analysed for potential radiation doses to personnel using
Microshield and RESRAD.
• The implementation of safe work operational procedures and practices and procedures will keep potential doses below regulatory
limits and, As Low As Reasonably Achievable (ALARA).
Results for worker doses
• The results and comparison with the assessment criteria demonstrate that all roles will receive an annual effective dose of under 5
mSv for normal operations and anticipated operational occurrences.
Results for doses to members of the public
• The results show that the expected effective dose to visitor/contractors is expected to be less than 0.1 mSv per year.

Sandy Ridge dose constraint
Sandy Ridge ALARA investigation level

Radiation worker

Member of the Public

5 mSv/yr

0.3 mSv/yr

0.5 mSv/yr

0.1 mSv/yr

Results for flora and fauna
• The modelling showed that flora and fauna would only be subjected to doses above 10µGy/hr if either local fauna is able to reside
for long periods in the vicinity of radioactive materials during operations or if stockpiles of radioactive materials were subjected to
dispersal by wind. These issues were mitigated by the following controls:
• There will be no stockpiled radioactive bulk materials kept at site. All radioactive material will be contained to prevent windblown
(or other) dispersal to the surrounding environment. This forms part of the Facility’s Operational Environmental Management Plan.
• The site is fully fenced with staffing every day to prevent local fauna from residing at the site. There will be no operational
stockpiles of LLW waste during operations.
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The Safety Assessment
Post-Closure Radiological Safety assessment
Scenarios
• The list of radionuclides for post-closure modelling & risk assessment was
derived by consulting the IAEA’s Net Enabled Waste Management Database.
• The scenarios were design based and evolution based and included:
• Design scenario
• Defect scenario.
• Borehole disturbance scenario.
• Both the Design Scenario and the Defect Scenario consider the contribution of
water (groundwater abstraction) and gas release (construction and dwelling in
a house) pathways.
• The Borehole disturbance scenario considers the possibility of inadvertent
human intrusion.

Radionuclide

Modelled package inventory (Bq)

Co-60

2.9E+15

Cs-137

7.5E+14

H-3

2.8E+14

Ni-63

2.10E+10

Sr-90

5.3E+11

Pu-238

2.00E+10

Pu-239

6.7E+11

Am-241

1.2E+13

Ra-226

2.6E+13

Kr-85

6.3E+11

Results
• The scenarios are considered extremely unlikely to occur given the site’s location and unique environmental characteristics.
• Even with no containment of radionuclides inside the disposal container, the maximum total effective dose groundwater abstraction
was less than 0.01 μSv.year-1 for H-3. Any further containment reduces the contribution of the shorter-lived radionuclides, including
H-3, significantly.
• The contribution of external gamma radiation at the surface was evaluated and it was concluded that the contribution from this
exposure route is trivial and there is no need for further consideration. (approx. 10-21 μSv.year-1).
• From the gas release pathway results, it can be concluded that for a 7 m disposal depth, the contribution from Rn-222 as a daughter
product of Ra-226 is the most limiting pathway.
• Inadvertent Human Intrusion Scenario results for a Borehole Disturbance Scenario showed that Am-241, Ra-226 and Cs-137 DSRS
might give effective doses that are higher than 10 mSv. This means that additional controls should be put in place to further limit the
probability of intrusion or to limit the consequences to below 10 mSv, for example by emplacing these types of sources deeper.
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DRAFT LLW - Waste Acceptance Criteria for Sandy Ridge
Activity and activity concentration limits

All limits are based on acceptable activities and activity concentrations modelled in the operational radiological safety assessment.

NORM

Activity concentrations that form part of the WAC that will be applied at the Facility for the disposal of NORM bulk wastes are.

Radionuclide

Activity concentration @ head of chain (Bq/g)

Uranium (natural)

250

Thorium (natural)

250

DSRS

The source term for DSRS was based on a Category 3 source of Co60 (because it is a common source to industry and has
energetic gamma radiation).

Radionuclide

D-Value (TBq)

Category 3 upper boundary (TBq)
(i.e. A = 10x D-value)

Cobalt-60

3.00E-02

3.00E-01

Radium-226

4.00E-02

4.00E-01

Tritium (H-3)

2.00E+03

2.00E+04

Caesium-137

1.00E-01

1.00E+00

Americium-241

6.00E-02

6.00E-01
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DRAFT LLW - Waste Acceptance Criteria for Sandy Ridge
Site limits

All site limits are based on water and gas release pathways for the post-closure safety risk assessment.

Radionuclide

Activity concentration (Bq)

Cobalt-60

7.68E+64

Caesium-137

8.07E+43

Hydrogen-3 (Tritium)

4.84E+18

Nickel-63

2.04E+52

Strontium-90

1.31E+34

Plutonium-238

1.18E+26

Plutonium-239

2.69E+21

Americium-241

1.39E+22

Radium-226

2.33E+14

Krypton-85

1.23E+27

Any other non-gas emitting radionuclide

4.84E+18

Any other gas emitting radionuclide

2.33E+14

12

Management & controls - Radiation Management Plan
Controlling radiation exposure: Area classifications
Classification
Public
•
(White)
•

All workers

Authorised access

Supervised
(Blue)

•

PPE
•

Minimum site requirements

Radiation workers

•

Minimum site requirements

•

Non-radiation workers if
escorted

•

Dosimetry for workers: PED + OSL

•

•

Visitors/contractors if escorted,
pending access approval

Dosimetry for visitors: PED (at least one for
every group of co-located visitors or
contractors)

Controlled
(Yellow)

•

Radiation workers only

•

Dosimetry: PED + OSL

•

NO Non-radiation workers or
Visitors/contractors

•

Tyvek, gloves, RPE as needed
(Contamination/RWP)

Restricted
(Red)

•

Radiation workers only

•

Dosimetry: Alarming PED + OSL

•

NO Non-radiation workers or
Visitors/Public

•

Tyvek, gloves, RPE as needed
(Contamination/RWP)

•

Task specific training

Any invited and inducted
visitors/Public

Radiation Monitoring
• ALARA assessments – Regular checks to verify Operational Radiological Safety Assessment assumptions and calculations
• Personal monitoring – External, internal and extremity monitoring as required by the predicted scenarios in the
Operational Radiological Safety Assessment.
• Environmental monitoring – Gamma survey, surface contamination, airborne activity, radon, soil and water.
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Conclusions and recommendations
Conclusions
• Waste acceptance criteria based are based on results from the operational radiological safety assessment.
• All site limits are based on water and gas release pathways for the post-closure radiological safety assessment.
• The Institutional Control Period for the Facility (100 years) is backed by a robust financial assurance and insurance framework that has been
approved the WA Government.
• Operation of the Sandy Ridge Facility will protect the health & safety of people who work & visit the site.
• The RMP including site monitoring, controls, limits and operational management systems of the Facility are best in practice.
• During post-closure of the Facility, the environment and human populations will not be exposed to radiation.

Recommendations
• The WA Radiological Council support the scientific and technical information contained within the Sandy Ridge Safety Case.
• The Sandy Ridge Facility current Site Registration be amended to include disposal of LLW in Cell.
• Tellus to amend its current operational licence under Part V of the WA Environmental Protection Act 1986.
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