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Lake Disappointment Potash Project, WA 

EPBC 2016/7727 

Attachment B: Further information required 

Social and economic matters 

Please provide further detail on the social and economic costs and/or benefits of undertaking the 

proposed action including, but not limited to: 

• the basis for any estimations of costs and/or benefits 

• potential employment opportunities expected to be generated at each phase of the proposed action  

• details of any public and stakeholder consultation activities, including the outcomes.  

 

1. An Introduction to the Lake Disappointment Sulphate of Potash Project 

Reward Minerals Ltd (“Reward” or “the Company”) is the proponent of the Lake Disappointment 
Sulphate of Potash (“SOP”) Project, located in the Little Sandy Desert, approximately 320 km 
east of Newman, in the Pilbara region of north-western Western Australia. Access to the project 
site is from Newman via the Jigalong Road, Balfour Downs Road, Talawana Track and a site 
access track known as the Willjabu Track (Figure 1).  

The Project is made up some 3,000 km2 of granted tenements covering the Lake Disappointment 
salt lake (or more correctly, “playa”) and surrounding palaeovalleys. The Lake Disappointment 
resource is the largest high-grade brine SOP resource in the world outside of China. The playa 
itself covers approximately 124,000 hectares at an elevation of approximately 330 metres above 
sea level. 

 

Figure 1. LD Project Locality Map 



 
 
 
 

2 

The Project area lies entirely within the Martu Native Title Determination area, which was partially 
granted by the Federal Court in September 2002 (Figure 2). Reward executed an Indigenous 
Land Use Agreement (“ILUA”) with the Martu in December 2012. This agreement ensures that 
the traditional owners will receive significant equity in Reward and substantial ongoing royalties 
from the sale of SOP (and any other minerals produced from LD’s brine and sold by the 
Company).  

Importantly, the Project will also provide the Martu with long-term training, development, 
employment and small business opportunities at this long-life operation in a very remote area. 

 

Figure 2. Martu Native Title Determination Area Locality Map 

Reward completed a scoping study for the Project early in 2015 and the encouraging results 
prompted the Company to proceed with additional metallurgical testwork, further operational trials 
and ongoing environmental impact assessments (the first fauna and flora studies actually 
commenced as early as 2012). 

This phase of Project assessment allowed Reward’s Project team to accurately define the 
estimated capital and operating costs for the Project by obtaining competitive, detailed quotes on 
critical areas such as infrastructure, pond construction, halite and crude potash harvesting and 
product logistics. 

CPC Project Design (“CPC”) was appointed late in 2017 to work closely with the Company’s 
Project team as well as Reward’s other selected consultants to finalise a detailed Pre-Feasibility 
Study (“PFS”). The PFS was completed in May 2018 and was subsequently updated with further 
enhancements later that year. The results of the PFS vindicated Reward’s confidence in 
progressing the Project, as the results indicated that Lake Disappointment could become one of 
the largest, longest life brine SOP producers in the world outside of China. 

At the time of its release the Lake Disappointment PFS had industry-leading levels of detail and 
engineering definition which allowed the study to be CPC-designated as a Class 4 estimate with 
capital and operating cost estimates at a +/-20% level of accuracy. To date no other Australian 
SOP Project has attained that level of accuracy at the PFS stage. 

Despite the road distance to port, Lake Disappointment’s Western Australian location is a key 
advantage as it is critical for long-life resources projects to be located in stable mining 
jurisdictions. The choice of Port Hedland as the Project’s export port is also important, as that 
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places its product within easy reach of the major SOP growth markets of South-East Asia and (in 
the future) India. The east coast of Africa, Europe and even the west coast of the USA, are also 
not discounted as potential markets for Lake Disappointment’s environmentally sustainable, 
premium quality, organically certifiable potassium fertiliser.  

2. Pre-feasibility Study Results 

2.1 Highlights 

The results of the PFS demonstrated conclusively that the Lake Disappointment Project has the 
potential to be both technically robust and commercially attractive with sustainable margins, 
despite the application of the industry’s most conservative economic assumptions. In summary, 
the PFS demonstrated: 

• A shallow, trench-only operation would exploit less than 10% of the total current drainable 
resource over a 20-year timeframe; 

• An annual production rate of 400,000 tonnes with potential to significantly extend the life-of-
mine given the size of the resource; 

• Total capital A$451M including indirects and owners’ costs as well as a A$60M contingency 
and A$46M in pre-production working capital; 

• Life of mine All-in Sustaining Cost (“AISC”) of A$376/tonne SOP FOB Port Hedland using 
quad road trains to transport product from site;  

• Cash Cost of A$335/tonne SOP FOB Port Hedland – a lowest quartile cost when compared 
to existing global SOP producers; 

• Project economics were based on a forecast US$500/tonne SOP sales price and a A$/US$ 
exchange rate of 0.75; 

• The Earnings Before Interest Taxes and Amortisation (“EBITDA”) margin is attractive at 
44.6%, resulting in a Pre-tax Net Present Value (“NPV”) of $517.6M and a Post-tax NPV of 
$292.8M, both discounted at a conservative, real rate of 8%; 

• LOM revenue approaching $6 billion with a payback period of 5.7 years; 

• Royalties of $63.2M to the Martu traditional owners (1.25% FOB Minesite) and Royalties of 
$225M to the state (assuming a 3.25% Royalty rate, FOB Port Hedland); 

• $676M in nominal corporate tax payments to the Commonwealth; 

• Multiple value improvement opportunities continue to be investigated, such as by-product 
production, flowsheet enhancements and alternative operational strategies, that could 
enhance economics; and 

• 200 direct long-term jobs created, excluding product haulage and ship loading, with a 
significant number of site personnel expected to come from nearby communities. 

2.2 Project Sensitivity 

As a key component of the PFS and in accordance with financial modelling best practice, a typical 
sensitivity analysis was conducted for the Lake Disappointment Project in an attempt to assess 
potential levels of uncertainty against an identified set of key variables. The variables listed below 
were all modelled and then measured against the base case post-tax NPV result. 

• SOP price; 

• Initial and sustaining capital costs; 

• Overall operating costs; 

• Pond operating costs; 

• Plant, Infrastructure and General and Administration costs and 

• Logistics operating costs (freight, handling and ship loading) 
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The results show that the Project’s economics are (as one would generally expect) most sensitive 
to the SOP price, followed by overall operating costs and then capital cost. In general, the 
Project’s NPV is about 60% as sensitive to changes in operating costs as it is to SOP price and 
about 30% as sensitive to changes in capex as to SOP price.  

The Project’s returns are also sensitive to plant, infrastructure and general and administration 
costs, which validated the decision to accurately define these costs which included all FIFO 
flights, camp costs and road maintenance. Reward deemed it important to assess these various 
levels of uncertainty given the Project’s remote location and the potential for these to have a 
significant impact on overall economics. 

3. Public and Stakeholder Engagement 

3.1 Objectives and Approach 

The overarching public and stakeholder engagement objectives identified by Reward for the Lake 
Disappointment project include to: 

• Provide information; 

• Satisfy statutory requirements; 

• Establish and maintain relationships; 

• Identify concerns/issues; and 

• Obtain input into options identification/project design. 

Throughout its stakeholder engagement activities, Reward has consciously chosen to adopt 
methods involving direct communication with stakeholders, thus avoiding working through third 
parties where practicable. This approach was selected as a matter of respect (i.e. to convey a 
sense of equal standing between stakeholders and the proponent) and also to support the 
objective of establishing an enduring and constructive relationship between the Company and 
stakeholders. 

A range of consultation methods were used, ranging from relatively informal one-on-one verbal 
communications to very formal, documented legal negotiations. For the convenience of 
stakeholders, much of the engagement activity was conducted in regional locations near the 
Project location. Reward has deliberately emphasised engagement with stakeholders in regional 
areas, as these individuals, communities and organisations are more likely to be directly affected 
by the Project’s implementation (or by refusal of Project consents). 

Reward has and will continue to undertake a proactive communication, engagement and 
consultation program with its stakeholders, government and the broader Pilbara community. 
Reward has engaged stakeholders in the planning process, in the interests of achieving a 
collaborative approach and to ensure that local knowledge and conditions are considered in the 
design and management of Lake Disappointment SOP Project. 

3.2 The Martu Traditional Owners 

As can be seen in Figure 2, Lake Disappointment is located entirely within the Martu 
Determination area and there are three nearby communities: Parnngurr (population 140), 
Jigalong (population 340) and Punmu (population 142). The location of these communities can 
be seen in Figure 3.  

Therefore, Reward always considered the Martu Traditional Owner group to be the key 
stakeholders of the Lake Disappointment SOP Project and thus initial engagement began in 2006 
immediately after tenement applications were lodged. Consultation commenced with the 
introduction of the project to the Martu people and visits to the Lake Disappointment site. A land 
access agreement was executed that year and exploration activities were undertaken which 
resulted in the definition of a significant SOP resource at Lake Disappointment in 2007 – 
Australia’s first. 

Subsequent engagement with the Martu Traditional Owners via the Western Desert Lands 
Aboriginal Corporation (WDLAC) resulted in execution of an ILUA in 2012 setting out the terms 
and conditions applicable to the development of the Lake Disappointment SOP Project from the 
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Martu People’s perspective. Included in the ILUA were commercial terms, such as equity in 
Reward and a Royalty to be earned on sale of products produced from the Lake Disappointment 
resource.  

Since commencement of the earliest works in 2006 Reward has regularly employed Martu 
personnel in multiple capacities, such as during heritage surveys and onsite operations at the 
Project itself. (It is worth noting that the name of the Project’s access track, “Willjabu”, is made 
up from the two Martu employees who were instrumental in the development of this track.) Also, 
the route followed by the Willjabu Track was established as a result of direct consultation with 
the Martu. 

Once the Project is approved and is developed Reward aims to source at least 10 per cent of its 
production work force from the Indigenous communities in the region. It has also investigated 
small business opportunities that could become available for the Martu, such as the road 
maintenance contract and camp services. 

 

 

Figure 3. Martu communities and regional infrastructure in the region 

Source: https://commons.wikimedia.org/wiki/File:Talawana_Track_0116.svg 

 

3.3 Other/External Stakeholders 

Following execution of the ILUA, Reward proceeded with Project-related exploration work, site-
based trials and environmental impact assessments which led to the identification of and 
engagement with other stakeholders that could potentially be impacted by the Project’s 
development. 

Reward identified this next group of stakeholders as those people and organisations who may 
have an impact on, or who may be impacted by, the Project’s development, operations and 
activities. Reward defined ‘external stakeholders’ as people or organisations who have one or 
more of the following characteristics: 

• Are affected by or affect a particular issue; 

• Are responsible for managing or responding to a particular issue; 

• Have knowledge needed to develop effective Project solutions or strategies; or 

https://commons.wikimedia.org/wiki/File:Talawana_Track_0116.svg
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• Have the ability and resources to either block or implement Project solutions. 

‘Key stakeholders’ are those external stakeholders whose approval and/or input is essential for 
the Project to be implemented and achieve the Company’s full set of objectives. They include: 

• Traditional Owners (Martu People) 

• Local government (Shire of East Pilbara) 

• State regulators and other statutory authorities: 

 EPA  

 DMIRS  

 DBCA  

 DWER  

 Department of Planning, Lands and Heritage (DPLH, formerly DAA)  

 Department of Primary Industries and Regional Development (DPIRD, formerly DAFWA) 

 Australian Government Department of Agriculture, Water and the Environment. 

These and other stakeholders identified as having or likely to have an interest or role in the social 
and/or environmental impact of the project are listed in more detail in Table 1 below. 

Reward acknowledges that conservation groups, individual researchers, regional service 
providers and the general public at large are stakeholders in the project. The Company has 
engaged with such groups and individuals where the opportunity has arisen. For these 
stakeholders, Reward has generally taken the approach that the Environmental Impact 
Assessment processes administered by the Office of the Environmental Protection Authority 
(OEPA), now part of Department of Water and Environment Regulation (DWER) provides an 
adequate framework within which to elicit feedback on aspects of the Lake Disappointment 
proposal of specific interest to those stakeholders. 

Project shareholders, investors, employees and customers have not been included as key 
stakeholders for the purpose of the stakeholder consultation on environmental aspects of the 
project, although they are clearly key stakeholders for the overall Project development. 
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Table 1 - Stakeholders of Lake Disappointment Potash Project 

Stakeholder category Organisation Key interests 

Tradition owners and 
representative bodies 

Martu People 
(WDLAC) Niyiyaparli 
People (YMAC) 

Access to and use of Traditional Owner land  

Native Title rights Cultural heritage values 
Indigenous rangers  

Employment, business opportunities Land 
management (weeds, feral animals, fire)  

Water abstraction and use and impacts  

Local government, 
Port authorities 

Shire of East Pilbara 

Pilbara Ports 
Authority 

Mid West Ports 
Authority 

Use of public roads and infrastructure 

Use of Port Hedland facilities 

Use of Geraldton Port facilities 

Employment, business opportunities 

Compliance with port environmental licence 
conditions 

State government Office of the 
Environmental 
Protection Authority 
(OEPA) 

Administers Part IV of the EP Act 

Environmental Impact Assessment 

Department of 
Planning, Lands and 
Heritage (DPLH 
formerly DAA) 

Administers Aboriginal Heritage Act 1972 

Aboriginal heritage and cultural, ethnographic 
and archaeological sites 

Department of Mines, 
Industry Regulation 
and Safety (DMIRS 
formerly DMP)  

Administers the Mining Act 1978, Mines Safety 
and Inspection Act 1994, Mining Rehabilitation 
Fund Act 2012 

Tenement conditions 

Mining proposals, programs of work 

Mine closure planning and mining rehabilitation 
fund 

Safety in the resources sector 

State government 
(contd.) 

Department of Water 
and Environment 
Regulation (DWER 
formerly DOW and 
DER)  

Administers RIWI Act, Contaminated Sites Act  
2003, Part V of the EP Act, including industry 
regulation and licensing 

Pollution control and waste management 

Inland water quality and water allocation 

Department of 
Biodiversity, 
Conservation and 
Attractions 

(DBCA formerly 
DPaW) 

Administers Wildlife Conservation Act 1950 (WC 
Act) and Biodiversity Conservation Act 2016 

Flora, fauna and habitat conservation 

Management of conservation reserves and other 
protected areas 
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Table 1 - Stakeholders of Lake Disappointment Potash Project continued 

Stakeholder category Organisation Key interests 
 

Department of Health Environmental health, building and planning 
compliance 

Main Roads Western 
Australia 

Use of public roads (Great Northern Highway 
etc.) 

Department of 
Transport  

Department of 
Primary Industries 
and Regional 
Development 

Pilbara Ports 
Authority 

Pilbara Development 
Commission 

Pilbara Regional 
Council 

Transport policies, road safety, vehicle licensing 

Royalties for Regions funding, remote area 
service delivery 

Management and use of Port of Port Hedland 

Business development – Pilbara region 

Planning advice and assistance for project 
developers in the Pilbara region 

Australian 
Government 

Department of 
Agriculture, Water 
and the Environment 
(DotEE)  

Administers EPBC Act 

Environmental impact assessments for Matters 
of National Environmental Significance 

Emergency services Department of Fire & 
Emergency Services 
(DFES) 

Royal Flying Doctor 
Service 

Emergency response & management (fire, 
cyclone, road accidents, etc.) 

Remote area health care and medical 
emergency services 

Pastoralists Balfour Downs 
Station 

Ethel Creek Station 

Project interaction with pastoral activities 

Land management (weeds, feral animals, fire) 

Access road management 

Water abstraction and use and impacts 

Post mining land use 

Non-government 
organisations, 
including 
environmental 
interest groups 

Australian 
Conservation 
Foundation 

Australian Wildlife 
Conservancy 

Birdlife Australia 

Conservation Council 
of Western Australia 
(CCWA) 

The Wilderness 
Society 

Wildflower Society of 
Western Australia 

WWF Australia 

Impacts on flora and fauna, particularly species 
of conservation significance 

Impacts of water abstraction and use 

National heritage values 

Visual amenity of mine site area 

Impacts on tourism 

Post mining land use and rehabilitation 
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3.4 Stakeholder Consultation  

Engagement with stakeholders has continued throughout the project assessment and permitting 
phase and will continue into the construction and operational stages of the project.  

Once the final investment decision is made and prior to the commencement of any on-ground 
works, Reward proposes to implement a Community and Stakeholder Engagement Program, 
which would include the establishment of a Community Environmental Consultative Committee 
(subject to interest from local stakeholders). The purpose of this engagement program would be 
to ensure effective communications between project operators and stakeholders so that the 
Company can be made aware of any project-related issues of concern to the community. In so 
doing stakeholders will have access to timely and accurate information about the project. The 
engagement program will include establishment of: 

• An environmental consultative committee that will meet with Reward representatives once 
every four months; 

• A stakeholder consultation register that documents stakeholder communications (emails, 
meetings, correspondence, telephone calls), noting issues raised and any action items or 
commitments made by Reward in response to stakeholder comments; 

• A project website, providing the general public with regular project updates and reporting on 
environmental performance and compliance matters; and 

• A program of occasional events to consolidate Reward’s position in the East Pilbara 
community (which may include participation/sponsorship of community events, presentations 
to local government or communities, site visits, collaboration with visiting scientists). 

A summary of ongoing stakeholder consultation to be undertaken by Reward is provided in Table 
2 below. 

Table 2: Proposed ongoing consultation 

 Stakeholder  Consultation requirements 

Martu People/Western 
Desert Lands 
Aboriginal Corporation 

Pre-commencement heritage surveys; cultural awareness training for 
project participants; advice on ‘caring for country’ work; input to 
rehabilitation and closure planning; regular review of compliance with 
ILUA, consultation during construction & operations phase regarding 
business and employment opportunities 

East Pilbara community Ongoing consultation during construction and operations phases 
concerning business and employment opportunities; general project 
updates; notifications of road works and other project-related activities 

EPA/OEPA Statutory reporting post-assessment 

DBCA Consultation concerning environmental management plans and 
monitoring regimes; project traffic along Talawana Track where it 
traverses Karlamilyi National Park 

DMIRS Land access/tenure for mining and related infrastructure; mining proposal; 
mine closure & rehabilitation planning and implementation; statutory 
reporting 

DWER Permitting of ‘prescribed activities’; authorisation to take groundwater; 
statutory reporting 

Shire of East Pilbara Use, maintenance and upgrade of road infrastructure; communicate as 
required regarding activities administered by the shire (building permits, 
sanitation/waste management) 

Environmental and 
conservation groups 

Engagement on: environmental compliance and performance, biodiversity 
research, closure and rehabilitation design & implementation 
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4. Lake Disappointment – Other social and heritage values (Figure 3) 

Lake Disappointment lies to the south and east of the Canning Stock Route, an historic pastoral 
route established in 1908 to support the movement of cattle from Halls Creek, in the Kimberley 
to Wiluna, in the northern goldfields, to supply meat for the booming resources sector at the time.  
The 8-kilometre-wide surveyed corridor traverses the Great Sandy, Little Sandy and Gibson 
Deserts, passing through the traditional lands of Birriliburu, Martu and Walmajarri peoples 
(McDonald et al, 2014).  Approximately 50 wells, many of which correspond to water sources 
used by the traditional owners, occur along the route.   

The Talawana Track pre-dates Reward’s activities in the Lake Disappointment area and has 
more recent heritage value compared to the Canning Stock Route. The 596 kilometre iconic track 
links the Marble Bar Road in the west to Windy Corner on the Gary Highway to the east. This 
historic track, completed in 1963, was the the final track built by the Gunbarrel Road Construction 
Party (“GRCP”). The GRCP was the name bestowed upon a team of road builders by its leader, 
Len Beadell, in 1955. 

Over a period of eight years, Beadell and the GRCP built eleven major roads in twenty-four 
separate stages across South Australia, the Northern Territory and Western Australia – a total of 
more than 6,000 kilometres of dirt roads in some of the most remote areas of Australia. 

Today it provides the only practical vehicular access to Newman and other regional centres for 
the communities at Parnngurr, Punmu and, to some extent, Jigalong.  The road is maintained by 
the East Pilbara Shire.  

 

Figure 3. Lake Disappointment’s other social and heritage values 

Source:  https://upload.wikimedia.org/wikipedia/commons/b/be/Lake_Disappointment_0417.svg 

 

 

 

 

https://upload.wikimedia.org/wikipedia/commons/b/be/Lake_Disappointment_0417.svg
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5. Potassium fertilisers in a Social and a Sustainability Context 

5.1 Introduction 

Potassium fertiliser, commonly known as potash, is one of the three essential macro-nutrient 
fertilisers required for plant growth, along with nitrogen and phosphorus. It is an essential element 
for life on earth and is required in large quantities by all plants, humans and animals.  Plants 
obtain potassium from the soil and humans and animals typically obtain their potassium directly 
or indirectly through their diet.  

Potash minerals are the main source of potassium and there are no substitutes. 

Whilst there are other minor applications, demand for potash is driven primarily by its use as a 
fertiliser. An expanding global population, changing dietary patterns and decreasing arable land 
per capita are the main contributing factors driving increasing demand for all manufactured 
fertilisers including potash. Historically, potash application has been below optimal levels, 
particularly in developing countries, however this is expected to change over time and result in 
rising potash demand in these countries.  

Potassium plays a major role in the ability of plants to tolerate stresses such as drought, frost, 
high light levels and attack from pests and disease. It is also essential for many of the major plant 
functions, including enzyme activation, protein production and photosynthesis and is distributed 
throughout the plant. Simply put, potassium helps to improve crop yield and quality. 

A person requires approximately 2 kg potassium (K2O) per year and with global population of 
some 7 billion people the total required per annum by humans alone is about 14 Mt K2O. As more 
people move into the middle classes, there is a tendency for increased consumption of 
potassium-rich fruit and vegetables which, it is said, could be at least double the level of human 
consumption.  

Almost universally, the quantity of potassium in a crop is far greater than any other nutrient and 
is indispensable to the quality of the harvested crop. Maintaining a sufficient level of potassium 
in the soil is also essential to ensure efficient recovery and utilisation of most of the other 
nutrients, not just phosphorous and nitrogen. 

Importantly, there are no known adverse effects on human health or on the environment from 
potassium levels that are even well in excess of those that are commonly found in rivers and farm 
soils. 

5.2 Advantages of Sulphate of Potassium/Potash 

Future overall demand for potassium fertilisers is forecast to increase on average by 2.5%-3% 
per year by the International Fertiliser Association and other leading industry participants and 
sector analysts.  

There are a number of different forms of potash fertilisers which contain different levels of 
potassium and other nutrients, such as chloride (Cl), sulphur (S) and magnesium (Mg).  The two 
most common forms of potash fertilisers are Muriate of Potash (“MOP”) and Sulphate of Potash 
(“SOP”). MOP, which chemically is potassium chloride (KCl), is by far the most common form of 
potash fertiliser used by farmers, whilst SOP, which chemically is potassium sulphate (K2SO4), 
is more specialised and more expensive and provides approximately 10% – 15% of the world’s 
potassium. 

Generally, crops are negatively affected by high chloride levels, particularly in low rainfall regions, 
which is why growth forecasts for SOP, the product to be produced by the Lake Disappointment 
Project, are currently forecast to be higher than 2.5%-3% average. SOP is a premium, low-
chloride product used for higher quality agricultural products with forecast growth rates of up to 
200,000 tonnes per annum. This equates to one Lake Disappointment scale SOP operation being 
brought online every two years. 

SOP contains less potassium than MOP, with the former containing an equivalent approximately 
50% K2O, compared with the 60% K2O equivalent in MOP. There are many other naturally 
occurring potassium-containing minerals, including kainite, schoenite and polyhalite, as well as 
the sylvinite ore from which most MOP is extracted, and some natural sources of SOP. Many of 
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these ores contain other plant nutrients such as magnesium and sulphur. In some cases, some 
of these minerals have approval for use in organic farming. 

Sulphur is increasingly recognised as an essential plant nutrient because it is a component of 
amino acids, proteins, fats and other compounds found in plants. High usage of manufactured 
chemical fertilisers that contain little or no sulphur and the decrease in atmospheric sulphur 
deposition are contributing to sulphur deficiencies in soil. Sulphur can be applied direct in 
elemental form or as sulphates. Combined application of potassium and sulphur in the form of 
SOP in crops that are sensitive to chloride can be advantageous. 

5.3 Commercial production of potassium fertilisers 

Typically, the reserves of potash being mined to produce MOP are generally the deep residues 
of dried-out pre-historic seas, known as evaporite-hosted potash deposits. They are the largest 
source of salts that contain potassium in water-soluble form, including potassium chloride, 
potassium-magnesium chloride, potassium sulphate, and potassium nitrate. Three countries 
(Canada, Russia and Belarus) produce approximately two thirds of the world’s MOP. 

Brines abstracted from the beds of salt lakes (“playas”) and from seas which are currently drying 
are also a source of potash, such as the Dead Sea in Israel and the Qinghai Salt Lake in China, 
whilst Compass Minerals in the USA has produced SOP from the Great Salt Lake for more than 
50 years. It is this well-established, safe and environmentally friendly primary production model 
that Reward Minerals seeks to emulate with its Lake Disappointment Project. According to 
industry consultants CRU, brine-based production of SOP accounts for approximately one-third 
of global supply.  

There is no domestic production of SOP in Australia and the SOP produced by Reward from 
Lake Disappointment brine will be able to be certified as an organic product. This is a key benefit 
because according to a report recently published by BDO and the Australian British Chamber of 
Commerce, Australia hosts 47% of the world’s organic arable land. 

In another form of primary SOP production, various sulphate salts are reacted with MOP to 
enable a chemical conversion process to occur that generates approximately 15 per cent of the 
world’s SOP (according to CRU). 

There is also a secondary method of SOP production, known as the Mannheim process, which 
is an alternative chemical process and still the most common method of SOP production, 
accounting for approximately half of global SOP supply. The Mannheim process involves the 
reaction of MOP with sulphuric acid under pressure and at high temperature (of 600° to 800°C) 
in a furnace. The process is generally the highest cost method of SOP production due to the 
energy requirements and high cost of the reagents, MOP and sulphuric acid. As a result, 
Mannheim operations are generally (though not invariably) smaller in scale than primary potash 
producers.  

The Mannheim process generates off gas from the furnace which is absorbed into water, 
producing a hydrochloric acid solution (HCl). As a result of the HCl produced, the Mannheim 
process is highly reliant on the ability of the operation to dispose of this acid in a safe, sustainable, 
environmentally acceptable and cost-effective manner. 

Thus organically-certifiable SOP, sourced from large salt lakes like Lake Disappointment by 
tapping Australia’s bountiful, renewable solar energy to evaporate brine, is seen as the long-term, 
environmentally sustainable way to produce this critical macro-nutrient fertiliser.  
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