INAP )

The International Network for Acid Prevention

drives leading practice in acid and metalliferous drainage risk management so that mining companies can

operate sustainably in their respective environments across the life of asset cycle. This is achieved
though mining industry-led collaboration, knowledge development and sharing.

1. SUMMARY

Welcome to the first issue of 2025.

Congratulations to the organizers of the 13th
ICARD. This was a return to North America, the
first since 2012 in Ottawa. Delegates were
welcomed to Halifax and treated to an excellent
technical program and a memorable social
program. It was also announced that the 14th
ICARD will be held in the USA in 2027.

This issue includes the second of our member
profiles. Special thanks to Dr. Bruce Kelley,
who has been involved with INAP since its
formation, 27 years ago.

One key INAP objective is to build interest and
capacity in our industry. You will be pleased to
read about INAP’s involvement with students
from the Queensland University of Technology
in Brisbane who are developing educational
games that teach AMD concepts in a fun way.
And more work is planned for 2025.

You will also find brief articles on INAP’s pit
lake database, CRC TiME’s flagship acid mine
drainage project, ICARD 2027, a new AMD
field school in Ontario and a report on the 2024
Annual BC-MEND workshop.

Happy reading to all. Comments and
suggestions are always welcomed!
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2. INAP MEMBER PROFILE: Dr. Bruce Kelley
Senior Advisor, INAP Australia

Bruce has been here from the start

Twenty-seven years on from its foundation, Dr Bruce Kelley is very pleased — but perhaps not
surprised — that INAP is still going strong.

Bruce played an instrumental role in getting INAP up and running and remains engaged as its
Senior Adviser for Australia. With a PhD in Agricultural Biochemistry, he spent his last 10 years
with Rio Tinto as Global Head of Environment prior to his retirement in 2013.

He credits INAP’s company status and strong governance structure, together with the
passionate commitment of its members, for the organisation’s longevity.

“INAP started as an idea when we became increasingly concerned that AMD research was
being duplicated across sites and countries, with little coordination,” explains Bruce.

“l could see the need for a global network, based on the Mine Environment Neutral Drainage
(MEND) program in Canada which promoted collaboration at a national level between the
mining industry, government and researchers.

“The idea was tabled at a two-day meeting in Vancouver in 1998, attended by around 16
companies, and INAP was effectively born.”

In developing INAP, Bruce says they were keen to establish a model that would sustain its
activities over time: setting it up as a company with a defined governance structure and
reporting requirements was seen as the way to go.

“I think that’s one of the better things we did,” he elaborates.

“A loose association of companies, brought together to address a pressing need, lacks the
structure and rigour of a company and risks failing over time, especially when the members
have busy day jobs and are effectively participating in a voluntary capacity.

“INAP has a good, strong structure in place. That has been critical in sustaining the network
over the last 27 years. It has helped us to achieve much over that time.”

Included in that list of achievements is the development of the very well-thumbed GARD Guide,
significant research and case study projects around the world, and regular global forums such
as ICARD that facilitate important AMD conversations between industry, academics, regulators
and consultants. Not to mention getting highly competitive companies to work collaboratively on
major environmental issues!

A champion of source control
While retired from Rio Tinto, Bruce is still very involved with the industry and is the current
Board Chair of the Cooperative Research Centre for Transformations in Mining Economies

(CRC TiME). The CRC is dedicated to improving mine closure and the transition to post-mining
opportunities once the mine ends — economically, socially, culturally and environmentally.
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As for his own professional interests, Bruce is a strong champion of source control.
“It is always preferable to treat any form of contamination at the source, if possible,” he explains.

“We can reduce AMD significantly if we better manage waste rock at the placement stage,
rather than relying on treating AMD at the end. That in turn can reduce the level of residual risk
at the end of the mining cycle, potentially helping to facilitate mine closure.

“There are some excellent large-scale source control projects happening in Canada right now.
INAP has — and will continue — to drive this approach and can play a key role in expanding it
into Australia and other countries. That’'s a great example of the value that INAP can deliver to
the mining industry.

“Source control requires an investment of money and time upfront, but it can help reduce the
significant costs and risks associated with mine closure and help to minimise ongoing water
treatment costs, which can be substantial.”

But Bruce adds a final word of warning.

“We must remember that this is more than just a technical issue. We still have much to do in
terms of changing industry culture, notably around the age-old tension between short-term gains
and longer-term solutions.”

3. Boliden Mineral AB, now a full member in INAP

INAP is happy to announce that Boliden Is now a full
member in INAP following their two-years at the tiered BOLIDEN
membership category.

The INAP Operating Committee and Board is pleased to continue to benefit from the expertise
that Boliden brings to INAP on acid and metalliferous drainage issues. Boliden will be
represented by Erik Ronne (Research Manager Sustainability) on the Board of Directors and by
Seth Muller (Senior Development Engineer) on the Operating Committee.

4. ICARD 2024 Held in Halifax, Canada

The 13th ICARD conference, also known as ICARD 2024, was held in Halifax, Nova Scotia,
Canada in September. Hosted jointly by INAP and CIM, this event attracted 448 delegates from
19 countries. There were over 115 presentations, 23 posters, 7 short courses and a trade show
over the three-and-a-half days. In addition, there were two post-conference tours, one to the
East Kemptville mine and another to visit the airport water treatment facility and Montague Gold
mines. INAP member companies were well represented and, INAP also sponsored student
attendees and the Gala Banquet with its “Taste of Canada” theme. A wonderful evening that
was enjoyed by all participants with dancing tunes provided by the band “Big Fish”.

Congratulations to the organizers for this successful event. The venue was excellent, and
delegates were treated to excellent technical and social programs. The ICARD 2024
proceedings can be downloaded from the INAP homepage at: https://www.inap.com.au/.
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5. ICARD returns to the USA in 2027

At the 13" International Conference on Acid Rock Drainage held in Halifax in September, INAP
announced that the next ICARD will be held in the USA in 2027. This will be the first ICARD in
the USA since 2006 when the 7" ICARD was held in St, Louis. Several locations, in proximity to
mine sites, are being considered. An announcement of location and date is expected, latest end
of June 2025. More to come.

6. CRC TiME Project 3.10 Annual Workshop: Advancing Mine Closure
and Water Quality Management

The Cooperative Research Centre for Transformations in Mining Economies (CRC TiME)
hosted an Annual Workshop for its flagship acid mine drainage project at Flinders University in
Adelaide, Australia, on November 13 and 14. Project 3.10 is aimed at reducing the
environmental impacts of Acid Mine Drainage (AMD) and Neutral Mine Drainage (NMD) through
developing improved prediction, prevention, and management methods for mine waste behavior
at the meso-scale.

Led by Professor Sarah Harmer, the project
addresses the critical challenges of AMD
management by combining mineralogy,
microbiology, and other innovative testing
procedures. This multidisciplinary approach aims to
better forecast when AMD may occur and identify
effective prevention and mitigation strategies,
ultimately supporting decision-making and mine :
closure planning. The workshop featured a range of technical presentatlons on the chemlcal
stability of coal tailings, hyperspectral mineralogy, microbial interactions with mine waste, and
large-scale leaching behaviors. Participants discussed how meso-scale leach testing, ranging
from kilograms to tonnes of material, could be optimized for different site conditions to improve
water quality prediction and test AMD control methods.

A key outcome of the project will be the production of a new test handbook aimed at improving
industry practices in AMD and NMD management. The scope and contents of the guidance
document were a major focus of the workshop, with participants providing feedback on how it
can fill critical gaps, such as determining the appropriate size and conditions for meso-scale
testing, and ensuring the methods will be practical and accessible for the mining industry.

Attendees also had the opportunity to tour Flinders University’s testing laboratories, where they
observed long-term leaching experiments underway in indoor leach columns and large IBC
leach systems containing tonnes of reactive mine rock and equipped with sophisticated
irrigation and sampling systems. These real-world setups provided valuable insights into how
research methods are being tested with waste rock supplied by the project partners.

The workshop was attended by mining company representatives, researchers, and students
from the University of Queensland and Flinders University, as well as CRC TiME staff. INAP
members in attendance included Hugh Davies (Newmont), Charl Van Der Merwe (BHP),
Juanita Kapp (MMG), Marilena Stimpfl (BHP), Ros Green (Rio Tinto), and Russell Staines
(BHP), whose contributions underscored the importance of collaboration in shaping the future of
mine closure practices.
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7. INAP’s Pit Lake Database: A Valuable Resource for Water Quality
Prediction

Since 2010, the International Network for Acid Prevention (INAP) has been working diligently on
the development of its Pit Lake Database. This comprehensive resource now represents a
centralized record of water quality data for pit lakes across a range of ore body types, host
rocks, and climatic conditions over time. With over 2,600 water quality observations from 271 pit
lakes and 25 ore body types, the database is a significant achievement. All the information has
been collated from publicly available sources, such as publications and government records,
and can be fully referenced. INAP encourages stakeholders to share additional public water
quality data to further enhance this valuable resource. The Pit Lake Database is expected to be
a powerful tool for mining companies, consultants, and researchers. Its applications include
validating pit lake models using data from similar ore bodies and climates, supporting better
outcomes for water quality prediction, and advancing sustainable practices in mine water
management.

INAP is pleased to announce a new study, awarded to Vandenberg Water Science and Mine
Lakes Consulting, which aims to provide insights into the data contained within the database
and to review modeling and predictive approaches that can be supported by this extensive
resource. By leveraging the data, this study seeks to refine predictive methods and enhance
understanding of water quality dynamics in pit lakes.

Access to the Pit Lake Database is now available for research and project work. INAP is
committed to ensuring this valuable asset is widely utilized. Interested parties can request
access through the INAP Technical Manager.

By making this resource accessible, INAP hopes to support industry efforts in achieving better
water quality outcomes while fostering collaboration and innovation across the mining sector.

8. INAP Working with University to Develop Educational Games

INAP is working with final year Queensland University of Technology (QUT) students in
Brisbane to develop a mine game that has ESG and AMD learnings. The innovative work by the
students is impressive. The key objective of the game, named Sul Fury, is to avoid
environmental issues (e.g., AMD) while mining but it also aims, to build interest and capacity in
our industry.

In addition to Sul Fury, a series of mini-games was developed by 2nd year QUT students. There
were 28 students that formed 6 different teams. Teams were tasked to develop mini games that
teach AMD concepts in a fun way. One of the teams developed a game for the android phone
where the player needs to move their phone left and right to enable a water drop to pass
through obstacles, avoiding the pyrite mineral each time (downloadable

from: https://witchofendor.itch.io/rock-bottom).

Demonstration of other games developed at QUT are also available
from https://www.linkedin.com/feed/update/urn:li:activity:7288031681104527360. And INAP
plans to continue to work with QUT in 2025 to develop the educational games further.
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9. 2024 BC-MEND ML/ARD Hybrid Workshop — Vancouver

The 2024 31st Annual BC-MEND Metal Leaching and Acid Rock Drainage (ML/ARD) Workshop
was held on November 26 and 27 in Vancouver. The hybrid workshop attracted 540 delegates
from Canada and around the world. The topic of the first two thirds of the program was
Reducing the Overall Risk of Tailings Storage Facilities (TSF). The objective was to consider
both ML/ARD and geotechnical risks and requirements, community and indigenous needs, and
the limitations as well as the benefits of dewatering tailings. The program contained panel
discussions, overviews of different topics, case studies of existing and new tailings facilities, and
finished with a discussion of lessons learned and necessary steps forward. The final third of the
presentations were on aspects of prediction - mineral resource reporting, wall washing, silicate
neutralization, construction material, nitrogen, and life cycle assessment. The 2024
presentations are now available for viewing, along with all presentations from past BC MEND
workshops, at http://bc-mlard.ca/. For more information, please contact Bill Price at
nrcprice@telus.ca.

10. New ML/ARD Field School Kicks Off in Ontario

A new field school to deepen your
knowledge of Metal Leaching and
Acid Rock Drainage (ML/ARD)
management is now established in
Ontario. The Ontario ML/ARD Field
School, hosted by Elemental
Geoscience, Ecometrix Incorporated,
and industry partners, held their
inaugural event in October in
Sudbury. The course, held over four
days, offered participants the
opportunity to see operating, closed,
and reclaimed mine sites within the historic Sudbury basin. Participants were able to learn
directly from the industry instructors about the importance of pro-active ML/ARD management,
the benefits of progressive rehabilitation, the challenges of water management, and the
importance of community collaboration and engagement. Highlights from the course included a
visit to the Strathcona Tailings Management Area, the former Whistle Mine, the open pit at the
former Broken Hammer Mine, and an underground tour. The next course is planned for 2025
and for more information, please contact Lindsay Robertson and/or Sarah Barabash, at
admin@elementalgeoscience.com (or visit the website elementalgeoscience.com/training/).

11. Upcoming Events
Don’t miss the following upcoming events:

¢ Water and Mining 2025
May 8-9, 2025. Montreal, QC, Canada
https://www.waterinmining.net/2025

e Mine Design, Operations and Closure Conference
May 12-15, 2025. Montana, USA
https://www.mtech.edu/mwtp/
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o Symposium 2025 sur ’Environnement et les Mines
June 8-10, 2025. Rouyn-Noranda, QC, Canada
https://mines-et-environnement.cim.org/

¢ Mine Water Solutions 2025
June 16-18, 2025. Vancouver, BC, Canada
https://www.mineconferences.com/

¢ International Mine Water Association (IMWA) 2025
July 7-11, 2025. Braga, northern Portugal
https://www.IMWA2025.info

¢ Mine Closure 2025
September 23-25, 2025. Lulea, Sweden
https://acgmineclosure.com/2025/

¢ Tailings and Mine Waste 2025
November 2-5, 2025. Banff, AB, Canada
https://tailingsandminewaste.com/

¢ 32nd Annual BC/MEND ML/ARD Workshop
Vancouver, BC, Canada
https://www.bc-mlard.ca/

Please let us know of other events that would be of interest to INAP and Global Alliance members.
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