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MT WELD RARE EARTHS PROJECT 
PUBLIC ENVIRONMENTAL REVIEW 

The Environmental Protection Authority (EPA) invites persons and organizations to make a submission on this proposal. 

The Public Environmental Review (PER) for the Mt Weld Rare Earths l'roject has been prepared by Ashtoct Rare Earths Lid in accordance with 
Western Australian Government procedures. The PER will be available for comment for eight weeks, beginning on 4 May 1992 and finishing 
on 29 June 1992. 

Comments from government agencies and from the public will assist the EPA in preparing an assessment report, in which it will make a 
recommendation to Government. 

WHY WRITE A SUBMISSION? 

A submission is a way to provide information, express your opinion and put forward your suggested course of action including any alternative 
approach. It is useful if you indicate any suggestions you have to improve the proposal. 

All submissions received will be acknowledged. 

DEVELOPING A SUBMISSION 

You may agree or disagree with or comment on the general issues or specific proposals discussed in the PER. It helps if you give reasons for 
your conclusions, supported by relevant data. 

You may make an important contribution by suggesting ways to make the proposal more environmentally acceptable. 

When making comments on specific proposals in the PER: 

clearly state your point of view 
indicate the source of your information or argument if this is applicable 
suggest recommendations, safeguards or alternatives. 

POINTS TO KEEP IN MIND 

It will be easier to analyse your submission if you keep in mind the following points: 

Attempt to list points so that the issues raised are clear. A summary of your submission is helpful. 

Refer each point to the appropriate section, chapter or recommendation in the PER. 

If you discuss different sections of the PER, keep them distinct and separate, so there is no confusion as to which section you are 
considering. 

Attach factual information you wish to provide and give details of the source. Make sure your information is accurate. 

Please indicate whether your submission can be quoted, in part or in full, by the EPA in its assessment report. 

Remember to include: 

name 
address 
date. 

The closing date for submissions is 29 June 1992. 

Submissions should be addressed to: 

The Chairman 
Environmental Protection Authority 
8th Floor, Westralia Square 
38 Mounts Bay Road 
Perth, WA 6000 

Attention: Mr Shane Sadleir 
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Aerial view of the Mt Weld mine site showing Lake Carey in the background 
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SUMMARY 

Ashton Rare Earths Ltd (Ashton), the proponent, is investigating the feasibility of 
commercial development of a high-grade rare earths deposit at Mt Weld, 35 km south-
east of Laverton, and of processing these rare earths at Meenaar, 20 km east of Northam. 

The proposed Mt Weld Rare Earths Project (the project) involves the following: 

mining the rare earths deposit at Mt Weld; 

beneficiation of ores at Mt Weld to form an ore concentrate; 

transport of the ore concentrate by road to a secondary processing plant in the 
proposed Meenaar Industrial Park, located 20 km east of Northam; 

processing of the ore concentrate at Meenaar to produce rare earth compounds; 

transport of chemicals by road to Meenaar for use during secondary processing and 
to Mt Weld for beneficiation of ore; 

transport of residues produced during secondary processing by road back to 
Mt Weld for disposal by burial; 

transport of rare earth products by road from Meenaar to Fremantle for export by 
ship. 

Benefits of the project 

The project would involve a capital investment of an estimated $75 million, over 90% of 
which would be spent in Australia. The project would provide direct employment 
opportunities for 200 people during construction and 75 people during operations at 
Mt Weld and Meenaar. Demand for materials, goods and services would increase 
indirect employment opportunities and provide an economic stimulus to the Laverton and 
Northam regions. The project would also add value to Australia's current mineral 
exports, increase government revenue bases, and advance current government economic 
and industrial development objectives. 

Evaluation of alternatives 

A sites evaluation study was undertaken to identify the most suitable site for the 
establishment of the secondary processing plant on the basis of selected economic, 
environmental and social criteria. Fifteen locations were considered, of which six 



(Collie, East Rockingham, Geraldton, Kalgoorlie, Kemerton and Northam) were 
subjected to detailed assessment, resulting in a preference for the Northam region. Five 
alternative sites in the Northam region were evaluated, and the proposed Meenaar 
Industrial Park was assessed as being the site with the greatest potential. 

The two available options evaluated for transporting the ore concentrate, residues and 
chemicals were a combined road-rail option and a road-only option. The road-only 
option is preferred for the transport of concentrate and residues as it is less costly, more 
flexible and offers greater security during transport. The preferred option for the 
transport of chemicals is also road only. 

Alternative options for the disposal of residues produced at Meenaar were considered. 
These included disposal by burial at Mt Weld, on-site disposal at Meenaar, disposal in 
existing residue storage areas or disused mines, and disposal at the integrated waste 
disposal facility at Mt Walton, north-east of Koolyanobbing. Disposal at Mt Weld, 
although not the least expensive option, is considered most environmentally responsible 
and is therefore the preferred option. 

The project 

The rare earths deposit at Mt Weld would be mined at a rate of 50,000 t/a over a single 
4-10 week campaign each year, using conventional open-cut mining methods. Pre-mine 
dewatering would require the pumping of 13,000-14,000 ML of water over a 12-18 
month period. Most of this water could be stored in a disused pit at the nearby Granny 
Smith Gold Mine. 

The beneficiation plant would operate for 300 days per annum and would produce 
10,000 Va (12,000 Va wet weight) of concentrated ore. Ore beneficiation would require 
600 Va of process chemicals transported from Perth, and would produce 500 ML/a of 
wastewater with an 8% solids content (40,000 Va solids). Wastewater would be stored in 
an on-site residue pond. The concentrate would be stored as a paste (85% solids), then 
transported to the secondary processing plant at Meenaar. 

The secondary processing plant at Meenaar would operate on a 24-hour basis for 
365 days each year. The downstream processing of rare earths at Meenaar would have 
three incremental stages: 

Stage I, due for commissioning by mid-1994, would produce cerium oxide plus 
light and medium rare earth concentrates. 

Stage II, due for commissioning in 1996, would carry out the same processing as 
Stage I but would further process the light rare earth concentrates to produce rare 
earth compounds. 

Stage III, due for commissioning in 1998, would incorporate all the above 
processing as well as the further processing of medium rare earth concentrates to 
produce medium rare earth compounds. 



This Public Environmental Review is based on the maximum levels of inputs and outputs 
for the secondary processing plant, which would occur by Stage III. At that stage, the 
major inputs to the secondary processing plant and their sources would be as follows: 

10,000 Va of rare earth ore concentrate (in 2,000 tja of water) from Mt Weld; 

52,620 t/a of process chemicals from Kwinana; 

388 ML/a of process water from the Goldfields and Agricultural Water Supply 
Scheme pipeline; 

400 TJ/a of energy from gas (equivalent to 8,000 Va of liquefied petroleum gas) 
from Kwinana; 

1 MW (with an annual draw of 8 million kWh) of electricity from an extension to the 
existing State Energy Commission of Western Australia grid. 

By Stage HI, the major plant outputs would be as follows: 

5,000 Va of rare earth products, to be sent to the port of Fremantle for export; 

305 ML/a of wastewater and about 20 ML of water from chemicals, to be stored in 
on-site evaporation ponds; 

20,000 Va of rare earth and phosphate residues (in 8,500 Va of water), to be returned 
to Mt Weld for disposal; 

7,000 Va of suspended and dissolved solids in wastewater, to be stored in on-site 
evaporation ponds; 

80 ML/a of water as steam, to be vented to the atmosphere. 

Wastewater would be neutralized during the removal of suspended and dissolved solids 
by precipitation. After neutralization and precipitation, the main components of the 
wastewater would be sodium and chloride ions, ammonia, nitrates and calcium sulphate. 
Wastewater would have negligible levels of radioactivity. The evaporation ponds would 
have a synthetic liner membrane between clay—sand layers; the risk of any wastewater 
leaching through these liners is considered small. 

Solid residues would be blended and returned to Mt Weld for disposal in a series of 5 m 
deep linked ponds. Continuous addition of the residue slurry would maintain a wet 
surface layer and prevent dust generation. Upon decommissioning each pond, the residue 
would be covered with a 2.5 m layer of soil, rock and topsoil, and rehabilitated. 

The rare earth products, which would be non-radioactive, would be packaged in various 
forms and transported by road to Fremantle for export. 
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Environmental and occupational radiation 

Concentrations of the major parent radionuclides occurring in association with monazite 
in the Mt Weld orebody, thorium (0.07%) and uranium (0.002%), are approximately fifty 
times less than those in monazite mined in beach sands. Beneficiation would concentrate 
these radionuclides such that the ore concentrate would contain 0.1 15% thorium and 
0.005% uranium. The concentration of radionuclides in the residues leaving the Meenaar 
secondary processing plant would be 0.048% thorium and 0.001% uranium. 

All exposure to radiation would be kept as low as reasonably achievable (the ALARA 
principle). Workers would receive doses below the limit set for general workers (non-
designated employees) by the Commonwealth of Australia's Code of Practice on 
Radiation Protection in the Mining and Milling of Radioactive Ores 1987. Exposure 
rates for members of the public would not be discernibly above background rates. 
Occupational and environmental radiation monitoring programmes would be undertaken 
to ensure compliance with relevant codes and regulations. 

Transport 

The proposed transport route between Mt Weld and Meenaar follows the Mt Weld road 
from the mine site to Laverton, then main roads to Leonora, Kalgoorlie and Meenaar. 
Concentrate and residues would be transported in B-doubles (prime-movers pulling two 
trailers). The transport of concentrate would require the movement of 600 tanktainers per 
annum from Mt Weld to Meenaar, while residues would require the movement of 1,450 
tanktainers per annum from Meenaar to Mt Weld. In total, 725 B-double round trips 
would be required per annum; therefore, some tanktainers on the Mt Weld to Meenaar 
journey would be empty. 

Because their levels of radioactivity would be so low, the ore concentrate produced at 
Mt Weld and the residues produced at Meenaar would not be classified as radioactive 
substances under existing legislation, codes of practice or dangerous goods regulations. 

Most chemicals would be transported from Kwinana. Chemicals would be transported in 
articulated vehicles such as B-doubles and ordinary rigid trucks. All chemicals classified 
as hazardous would be transported in accordance with the Dangerous Goods (Road 
Transport) Regulations 1983. Only roads approved by the Main Roads Department 
would be used. These include Stock Road, Leach Highway, Tonkin Highway, Roe 
Highway and Great Eastern Highway. 

Contingency plans for accidents involving the transport of concentrate, residues and 
chemicals would be developed. 

Public consultation 

An intensive consultation programme has been undertaken with both the State 
Government and the public. A public meeting was held at Grass Valley (about 2 km west 
of Meenaar), and a public open day held in Northam. Ashton also made regular 
presentations to local authorities and interested groups and individuals. No major issues 
of concern were raised during the public consultation. In addition, a public meeting and 

lv 



two meetings with the Shire Council were held at Laverton, and an opportunity to 
comment on the transport aspects of the project was provided to all local authorities 
between Mt Weld and Meenaar. 

Mt Weld environmental evaluation 

The project area is located in the Mt Weld pastoral lease and is within mining leases 
M38/58 and M38/59. The mining leases are located 35 km south-east of Laverton. 

The rare earths deposit is formed as a result of weathering of a carbonatite pipe and 
residual concentration within a regolith. The topography of the mine site is flat. The area 
has no clear drainage lines; sheet-wash drainage occurs towards Lake Carey to the west-
south-west. The Mt Weld carbonatite contains an upper unconfined aquifer and a lower 
aquifer containing 50 Mt of water. The natural water table is 17 m below ground level. 
The salinity of the groundwater within the carbonatite is 1,500-8,500 mg/L total 
dissolved solids. Sunounding groundwater is of much higher salinity. 

The flora and vegetation of Mt Weld are typical of the region and are dominated by a 
mulga woodland with some localized mallee and spinifex communities. No rare or 
geographically restricted plant species occur. The area suffers from overgrazing 
primarily by introduced species, but also by kangaroos. The only rare fauna likely to 
occur are four widely distributed bird species that are migrants or uncommon seasonal 
visitors. 

The construction and pre-strip mining phase would require the removal of 60 ha of 
existing vegetation. A water management plan would be prepared to ensure the 
protection of groundwater resulting from mine dewatering. 

No atmospheric emissions would be released at Mt Weld because the beneficiation 
process is wet and no combustion is required. Dust generation around the mine site and 
beneficiation plant would be minimized through water application and appropriate 
exhaust dust collectors. 

The transport of concentrate and residues would result in a 2.4% increase in existing 
traffic between Laverton and Leonora. Heavy haulage traffic would increase by about 
11%. 

Leakage of wastewater from the beneficiation plant residue pond would not contaminate 
groundwater as the unconfined aquifer contains higher levels of salts than the wastewater 
contained in the residues. Water in the residue pond would not endanger local fauna; 
however, monitoring would be undertaken to assess whether a programme to deter 
animals was required. 

Residues from the secondary processing plant at Meenaar would be transported to 
Mt Weld and disposed of in clay-lined ponds. The ponds would be constructed adjacent 
to the carbonatite pipe and therefore would not overlie the higher quality groundwater. 
The residues would not pose a risk to groundwater as the radioactivity of the saline 
groundwater at Mt Weld already shows the effects of the nearby orebody. Specific 
activity levels of radioactivity in the residues would be less than those in the Mt Weld 
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orebody. Salts in the residues would have no impact on the saline or hypersaline 
groundwater. The existing groundwater monitoring programme would be extended to 
incorporate new bores established during dewatering. 

All disturbed areas at the Mt Weld mine site would be progressively rehabilitated. A 
detailed decommissioning plan would be prepared for the Mt Weld project area 
incorporating guidelines from the Commonwealth of Australia's Code of Practice on the 
Management of Radioactive Wastes from the Mining and Milling of Radioactive Ores 
1982. 

The nearest population centre to Mt Weld is Laverton, which has a population of 1,500. 
The Shire of Laverton already has a high proportion of its workforce employed in the 
mining industry. The construction workforce would peak at fifty and be housed in 
temporary accommodation at Mt Weld or at the Granny Smith Gold Mine camp. 

Under current conditions, the Mt Weld operations workforce would be located in 
Laverton. The town has sufficient capacity to accommodate the increased population 
associated with an operations workforce (about twenty-five); these people would be 
transported by bus to the site each day. 

Ethnographic surveys have indicated that the project would not affect any areas of 
Aboriginal cultural significance. 

Meenaar environmental evaluation 

The location of the secondary processing plant at Meenaar is within the proposed 
Meenaar Industrial Park. The surface soils at the plant site are generally clay—sands 
overlying sandy clays, and have low permeabilities and low to moderate phosphorus 
retention capacities. The site straddles two catchments: the Mortlock River catchment to 
the south-east and the Grass Valley Brook catchment to the north-west. Depth to 
groundwater varies between 4.4 m and 20 m. Groundwater is saline and has high nitrate 
and sulphate levels. 

The site is within seismic Zone 2, as classified under the SAA Earthquake Code 
(AS 2121-1979). The Maximum Credible Earthquake for the region has been 
estimated to be of Richter magnitude 7.3. 

The site is zoned rural and the current land use is agricultural. The proposed plant site 
contains no remnant vegetation. The nearest population centre to Meenaar is Grass 
Valley (population 70-100), 2 km to the west. The residence nearest to the plant site is 
500 m to the north. Northam, located 20 km from Meenaar, is the administrative and 
commercial centre of the region. 

Construction would be on cleared agricultural land and therefore would not require the 
clearing of any remnant vegetation. Construction workforce commuting would result in a 
22% increase in existing daily light vehicle traffic between Northam and Meenaar, while 
construction-related delivery traffic would increase current heavy haulage vehicle traffic 
by 21-27%. The peak construction workforce would be about 150, providing 
employment for appropriately skilled people within the region. The Northam region has 
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sufficient accommodation facilities and local community infrastructure to cater for the 
additional construction workforce recruited from outside the region. 

During operations at Meenaar, approximately 0.9 ML/d of neutralized wastewater would 
be deposited in the evaporation ponds. The risk of this wastewater leaching through the 
synthetic and compacted clay liners is considered to be small. The evaporation ponds 
would be specifically designed to resist breaching from seismic events, and would 
contain only trace quantities of radionuclides which would present no threat to 
groundwater in the unlikely event of a rupture. Future research by Ashton would 
examine the potential for marketing nitrates in wastewater as fertilizer. A groundwater 
monitoring programme would be established to detect and recover any leakages. 

Atmospheric emissions would Consist of the normal products of combustion. Wet 
scrubbers would be installed to remove sulphur dioxide and particulates from stack gases. 
A programme to monitor stack gases would be established. 

A preliminary risk and hazard analysis has been undertaken for the storage of liquefied 
petroleum gas. The contours showing risk levels developed for the plant conform with 
the established Environmental Protection Authority criteria for risk acceptability for new 
industrial installations. 

Noise emissions from plant operations would not exceed the maximum limits likely to be 
set by the Environmental Protection Authority due to the type of equipment used in 
processing, noise specifications on items of equipment, and appropriate noise suppression 
measures. A noise monitoring programme incorporating measurements of the 
background and post-commissioning ambient noise levels is proposed. 

Traffic generated by the transport of chemicals, liquefied petroleum gas and product to 
and from Meenaar would result in a daily (Monday to Friday) increase of sixteen vehicle 
movements between Northam and Meenaar, representing an increase of 1.0% of all traffic 
and 8.5% of existing heavy haulage traffic. Workforce commuting would represent an 
increase of 6.3% to existing traffic. 

The operations workforce would comprise about fifty people. The impact of this 
workforce on regional demography, employment, accommodation, and community 
facilities and services would be limited, as only about ten people would be recruited from 
outside the region. Social impact monitoring and measures for issue resolution would be 
implemented. 

Decommissioning of the secondary processing plant and associated facilities would be in 
accordance with the Commonwealth of Australia's Code of Practice on the Management 
of Radioactive Wastes from the Mining and Milling of Radioactive Ores 1982. 

vii 



Chapter One 

INTRODUCTION 

1.1 BACKGROUND 

Ashton Rare Earths Ltd (Ashton) is investigating the feasibility of commercial 
development of a high-grade rare earths deposit at Mt Weld, located 35 km south-east 
of Laverton in the eastern Goldfields, and of processing these rare earths at Meenaar, 
20km east of Northam (Figure 1.1). Ashton is undertaking the investigation as the 
Manager of a consortium, which includes Japanese rare earths processing and 
marketing interests. 

The Mt Weld rare earths deposit is contained within a carbonatite pipe, which is 
essentially a vertical cylindrical structure. The carbonatite pipe is 4 km in diameter and 
was first detected as a pronounced magnetic anomaly during a regional survey carried 
out in 1966 by the Bureau of Mineral Resources. 

The economic significance of the carbonatite and overlying sediments has been 
determined following a number of drilling and sampling programmes conducted since 
1981. Potentially economic commodities associated with the carbonatite include 
phosphate and the rare earths niobium, tantalum, zirconium and titanium. 

Under an Agreement with CSBP & Farmers Ltd (CSBP), CSBP has the rights to the 
phosphate deposits and Ashton has the rights to other minerals. The phosphate resource 
has already been evaluated for commercial development by CSBP. Ashton is primarily 
interested in the rare earths resource contained in secondary phosphates within the 
Mt Weld carbonatite. 

Ashton is now well advanced in a 2-year study investigating the feasibility of 
commercial development of the Mt Weld rare earths deposit. The study involves the 
preparation of: 

a full project feasibility study 
an international marketing study 
a sites evaluation study for the establishment of a secondary processing plant 
environmental and social impact studies. 

Key elements in the study include pilot plant trials at the Lakefield Research 
Laboratories in Ontario, Canada, and at the Australian Mineral Development 
Laboratories (AMDEL) in Adelaide; and hydrometallurgical bench testwork (including 
radiological studies) at the Australian Nuclear Science and Technology Organization 



(ANSTO) laboratories at Lucas Heights, New South Wales. A pilot plant was 
commissioned recently by ANSTO to conduct further processing trials using material 
from Mt Weld. 

A sites evaluation study for the establishment of a secondary processing plant to 
process rare earth concentrate from Mt Weld was completed in mid-1991, and the 
results made available to the government. The sites evaluation study considered fifteen 
potential sites and found that the most suitable location was in the Northam region, and 
in particular, within a proposed industrial park at Meenaar (Figure 1.1). 

Details of the proposed Meenaar Industrial Park have been outlined in a Consultative 
Environmental Review released for public comment in March 1992 (Industrial Lands 
Development Authority and the Department of State Development 1992). 

The proposed development of the Mt Weld Rare Earths Project (the project) involves 
the following major components: 	 uujeqJaa>1 

mining the rare earths deposit at Mt Weld; 

beneficiation of ores at Mt Weld to form an ore concentrate; 

transport of the ore concentrate to a secondary processing plant at Meenaar; 

processing of the ore concentrate to produce rare earth compounds; 

transport of chemicals required for secondary processing from Kwinana to 
Meenaar; 

transport of residues back to Mt Weld for disposal; 

transport of rare earth products from Meenaar to Fremantle for export. 

As part of the environmental and social impact component of the study, details of the 
project were referred to the Environmental Protection Authority (EPA). The EPA 
determined that the appropriate level of assessment for the project was a Public 
Environmental Review (PER) and issued guidelines for the preparation of the report. A 
copy of the EPA guidelines is presented in Appendix A. 

1.2 THE PROPONENT 

As proponent for the proposed project, Ashton is responsible for the project1s financial, 
environmental and social assessment, and would be responsible for the projects 
development if it were to proceed. Ashton is a Perth-based, wholly owned subsidiary 
of Ashton Mining Limited (Ashton Mining), which is a substantial Australian listed 
public company with about 14,500 shareholders. Ashton Mining directly employs 
about 480 people, most of whom work in Western Australia. 
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Ashton Mining's principal activities are mining and exploration for diamonds and gold. 
Its major asset is a 40% holding in the Argyle Diamond Mines Joint Venture in the 
Kimberley region of Western Australia. In 1991, the Argyle Diamond Mine produced 
35 million carats; Ashton's equity share was about 14 million carats. 

Ashton Mining's gold production is derived from its Western Australian operations in 
Laverton, Leonora and Bardoc—Davyhurst. The company's equity share of gold 
production in 1991 was about 131,500 ounces. 

1.3 PROJECT SCOPE AND TIMING 

The scale of the various components of the project is as follows: 

mining at Mt Weld to produce 50,000 Va of ore; 

beneficiation of ore at Mt Weld to produce 10,000 Va of ore concentrate; 

secondary processing of concentrate at Meenaar to produce 5,000 Va of rare earth 
products. 

This PER addresses the environmental impacts and management of the project at the 
above capacities. However, depending on market demands, the capacity of the project 
could ultimately be doubled by early next century. Any proposal to increase the 
capacity of the project above that addressed in this PER would be referred to the EPA 
for separate environmental assessment. 

The secondary processing component comprises three development stages. Stage I 
would involve the production of cerium oxides, plus light rare earths and medium rare 
earths concentrates. Stage II would involve the same processing and products as 
Stage I but would further process the light rare earth concentrates to produce rare earth 
compounds. Stage III would incorporate all the above processing as well as the further 
processing of medium rare earth concentrates to produce medium rare earth 
compounds. The rates of mining, beneficiation and product export listed above would 
apply equally to all three stages. Any subsequent stages or any significant alteration in 
processing or operation would be referred to the EPA for separate environmental 
assessment. 

The project schedule allows all necessary government approvals to be obtained by 
mid/late 1992. A development decision on the project is scheduled to be made by 
Ashton in December 1992. Should a decision be made to proceed with the project, 
detailed engineering design would begin immediately to enable construction to 
commence by March 1993. 

The proposed construction and commissioning programme for the three project stages 
is as follows: 
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Stage I: Construction 1993-94 
Commissioning mid-1994 

Stage II: Construction 1995-96 
Commissioning 1996 

Stage III: Construction 1997-98 
Commissioning 1998. 

The life of the project is expected to be at least 30 years 

1.4 LEGISLATIVE FRAMEWORK AND ENVIRONMENTAL 
ASSESSMENT PROCESS 

1.4.1 LEGISLATIVE REQUIREMENTS 

The relevant Commonwealth and State legislation and statutory requirements that 
would apply to the construction and operation of the various components of the project 
include the following: 

Commonwealth legislation 

Environment Protection (Nuclear Codes) Act 1978; 

Code of Practice on the Management of Radioactive Wastes from the Mining and 
Milling of Radioactive Ores 1982; 

Code of Practice for Safe Transport of Radioactive Substances 1990; 

Code of Practice for the Transport of Dangerous Goods by Road and Rail 1987; 

Code of Practice on Radiation Protection in the Mining and Milling of Radioactive 
Ores 1987. 

Western Australian legislation 

• Mining Act 1978; 

Mines Regulation Act 1946, including the Mines Regulation Act Regulations 1976; 

Environmental Protection Act 1986; 

Aboriginal Heritage Act 1972; 

Local Government Act 1960; 

Water Authority Act 1984; 
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Rights in Water and Irrigation Act 1914, 

Waterways Conservation Act 1976; 

Health Act 1911; 

Bush Fires Act 1954; 

Occupational Health, Safety and Welfare Act 1984; 

Agriculture & Related Resources Protection Act 1976; 

Soil and Land Conservation Act 1945; 

Country Areas Water Supply Act 1947; 

Road Traffic Act 1974; 

Main Roads Act 1930; 

Wildlife Conservation Act 1950; 

Explosives and Dangerous Goods Act 1961, including the Dangerous Goods (Road 
Transport) Regulations 1983; 

Radiation Safety Act 1975, including the Radiation Safety (Transport of 
Radioactive Substances) Regulations 1991 and the Radiation Safety (General) 
Regulations 1983. 

All aspects of the project would be established and operated in accordance with the 
requirements of all relevant Acts and regulations. 

1.4.2 ENVIRONMENTAL IMPACT ASSESSMENT PROCESS 

The environmental impact assessment process is shown diagrammatically in Figure 1.2. 
This process commences with a referral to the EPA. Under the provisions of the 
Environmental Protection Act 1986, the EPA determines the appropriate level of 
assessment required for the referred proposal. Once the EPA has determined the 
appropriate level of assessment, the proponent is advised, initiating the formal process 
of environmental assessment. 

The proponent prepares the required documentation and submits a draft to the EPA, 
which must be approved before being finalized and released for public review. The 
public review period allows individuals, interested parties and government agencies to 
submit written comments on the proposal. At the closure of the review period, the EPA 
summarizes the issues raised in all submissions received and this summary is then made 
available to the proponent for a response. 
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* 	Point at which an appeal may be lodged 

* * Appeal by proponent only 

Figure 1.2 
ENVIRONMENTAL IMPACT ASSESSMENT PROCESS 
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After reviewing the proponent's response, the EPA assesses the proposal and reports its 
findings and recommendations to the Minister for the Environment. The EPA report to 
the Minister outlines the environmental acceptability of the proposal and, where 
appropriate, makes recommendations on conditions that may apply if the proposal were 
to proceed. 

Following resolution of any appeals by the proponent or other parties against the EPA 
recommendations, the Minister determines the environmental acceptability of the 
proposal and either grants or denies approval in a formal Ministerial statement that sets 
Out legally binding environmental conditions under which the proposal may be 
implemented. 

1.5 SCOPE AND PURPOSE OF THE P.E.R. 

The scope of the PER includes mining and beneficiation at Mt Weld, transport of 
materials, and secondary processing at Meenaar. The PER addresses the potential 
biophysical and social impacts associated with all three stages of the project. 

The purpose of the PER is to: 

provide a description of the project, and identify the potential environmental 
impacts and the measures to be implemented to manage and monitor these 
impacts; 

provide sufficient information for individuals, interested parties and government 
agencies to make informed submissions to the EPA; 

enable the EPA to adequately assess the project and make recommendations on its 
environmental acceptability; 

facilitate environmental approval for the project from the Minister for the 
Environment. 

1.6 STRUCTURE OF THE P.E.R. 

The PER describes within discrete chapters the existing environment, the potential 
environmental impacts, management measures to minimize these impacts and the 
proposed monitoring programmes at Mt Weld (mining and beneficiation) and Meenaar 
(secondary processing). Radiation aspects of the project and transport of concentrate 
and residues are addressed in separate chapters. 
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Chapter Two 

BENEFITS OF THE PROJECT 

This chapter defines the term 'rare earths', outlines the various applications of rare 
earths, and identifies the primary economic and social benefits of the project to the 
national, State and local communities. 

2.1 RARE EARTHS AND THEIR USES 

2.1.1 DEFINITION OF RARE EARTHS 

The term 'rare earths' is applied to a group of seventeen chemically similar elements. 
Rare earths are technically defined by the International Union of Pure and Applied 
Chemistry as the lanthanide series of elements (atomic numbers 57 to 71), plus yttrium 
(atomic number 39) and scandium (atomic number 21). As shown in Table 2.1, the 
lanthanide series can be classified into three broad groups of elements. 

Table 2.1 Rare earth elements and their broad groupings 

Rare earth type 	 Element Atomic number Symbol 

Lanthanum 57 La 
Cerium 58 Cc 

LIGHT 	 Praseodymium 59 Pr 
Neodymium 60 Nd 
Promethium* 61 Pm 

Samarium 62 Sm 
MEDIUM 	 Europium 63 Eu 

Gadolinium 64 Gd 

Terbium 65 Tb 
Dysprosium 66 Dy 
Holmium 67 Ho 

HEAVY 	 Erbium 68 Er 
Thulium 69 Tm 
Ytterbium 70 Yb 
Lutetium 71 Lu 

Yttrium 39 Y 
Scandium 21 Sc 

* Does not occur naturally 
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Rare earths were initially described as such because they were originally obtained from 
relatively rare minerals. In actual fact, rare earths are not rare and are generally found 
together (with the exception of promethium) in varying concentrations in a number of 
ores. The name is still used, even though it is now known that these elements are more 
abundant in the earth's crust than are many other common elements. For example, 
thulium, the least common of the naturally occurring rare earth elements, is twice as 
abundant as silver. 

2.1.2 APPLICATIONS OF RARE EARTHS 

The unique atomic structure of rare earth elements gives rise to their unique spectral and 
magnetic properties and hence a wide variety of high technology applications. In most 
applications, rare earths are used because of the technical superiority imparted by a 
specific property of the particular element. The unique technical properties imparted by 
rare earths have been the key to the development of many innovative electronic 
products. For example, the development of permanent magnets containing rare earths 
has facilitated the miniaturization of a wide range of products such as 'Walkman' 
compact disc players and micro-cassette products. 

The current applications of rare earths are summarized in Table 2.2. Rare earth 
applications forecast to experience rapid growth in the 1990s are as follows: 

Glass applications: Cerium doped 'solar protection glass' being developed for 
motor vehicles can significantly reduce the transmission of ultra-violet rays, which 
in turn reduces the need for air-conditioning and ultra-violet plastic stabilizers. The 
demand for cerium for this application alone is forecast to increase by 400% in the 
next 5 years, with the potential to double again by the end of the decade if it is 
applied to architectural glass. 

Magnetic applications: The demand for consumer electronic goods, computer 
applications and light-weight electric motors is expected to maintain the increasing 
demand for magnets containing samarium, neodymium and dysprosium. 
Production of neodymium, used in neodymium iron-boron magnets, is forecast to 
increase by 20-30% per annum over the next 5-7 years. 

Spectral applications: The demand for trichromatic phosphors used in fluorescent 
lamps, which contain yttrium, europium and terbium, is forecast to grow by more 
than 10% per annum in the short to medium term. 

Electronic applications: The development of a new rechargeable battery based 
upon the hydrogen storage capacity of lan than um-nickel-hydride is forecast to 
absorb much of the current surplus lanthanum production. 
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Table 2.2 Applications of rare earths 

Industry 	Technical application Product Rare earths used 

Optics 	Phosphors Colour televisions Europium, Yttrium and 
Fluorescent lamps Terbium 
X-ray screens 

High-refractive glass Video camera lens Lanthanum 
Photocopiers 

Lasers Medical technology Gadolinium 

Magnetics Permanent magnets Headphones 
Loudspeakers Neodymium, Samarium and 
Computer disc drives Dysprosium 
Video recorders 
Electric motors 

Electronics Capacitors Computer 
Bubble memory systems Computers Medium and 	heavy rare 
Magneto-optical recording Data storage earths 

Ceramics Oxygen sensors Auto emission control 
Hard-wearing, temperature- Engine valve parts 

Heavy rare earths resistant materials Piston linings 
High-temperature Machine tool cutting edges 
conductivity Computers  

Glass Decolourizing High-quality glasses Cerium 
Polishing Television screen glass 

Metallurgy Deoxidation, Natural gas pipelines 
desulphurization Light rare earths 

Pyrophoric properties Flints 
Alloys Aircraft parts 

Catalysis Oil refining catalysts Petrol Light rare earths 
Catalytic converters Emission control systems 

2.2 ECONOMIC AND SOCIAL BENEFITS 

The benefits associated with the project make it one of the most potentially significant, 
medium-sized industhal projects currently under consideration in Western Australia. 
The project complies with the economic development objectives of the State 
Government, which seeks to promote high technology based on 'sunrise' industries. The 
technology and industrial development activities of the Department of State 
Development (DSD) and the establishment of the Technology Park at Bentley provide 
evidence of the government's commitment towards achieving these objectives. 
Implementation of this project would help achieve these objectives. 

2.2.1 NATIONAL AND STATE BENEFITS 

The project would benefit Australia and Western Australia by: 

adding considerable value to current mineral exports through processing; 

encouraging the development of associated downstream industries and advanced 
technology industries that use rare earth compounds and that, in turn, could 
develop their own export markets; 
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broadening Australia's economic and manufacturing bases; 

providing an opportunity for import-substitution through reducing the current 
reliance on foreign sources of rare earths and manufactured rare earth products; 

contributing to the Commonwealth Government's and the State Government's 
revenue bases through taxation payments such as company tax and fees and payroll 
tax, together with other company and employee taxes and charges such as stamp 
duty and income tax; 

investing an estimated $75 million of capital, over 90% of which would be spent in 
Australia; 

providing additional technical information on rare earths process technology that 
could eventually be transferable to other processing applications, thereby 
increasing Australia's technological base and enabling advantage to be taken of 
other processing opportunities; 

advancing the Commonwealth Government's and the State Government's economic 
development objectives; 

contributing to the revenue base of State Government agencies, which provide 
services such as power, water, roads, and land and other infrastructure. 

2.2.2 COMMUNITY BENEFITS 

The project would provide the following benefits to the communities around Mt Weld 
and Meenaar: 

direct employment opportunities for up to 200 people (50 at Mt Weld and 150 at 
Meenaar) during the construction phase and up to 75 permanent positions (25 at 
Mt Weld and 50 at Meenaar) during the operational phase of the project; 

prospective additional direct employment if the capacity of the project were to 
increase; 

an increase in the number of indirect employment opportunities through increased 
demands for materials, goods and services, as a result of using local suppliers and 
contractors for works associated with the plant and its labour force; 

injection of an estimated $3 million per annum in wages and salaries, a significant 
proportion of which would be spent in the local communities; 

opportunities to develop education, research and development programmes for 
tertiary institutions in Northam and Perth, together with potential employment of 
graduates from these institutions; 

a precedent for other industries to establish in the Meenaar Industrial Park. 
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Chapter Three 

EVALUATION OF ALTERNATIVES 

This chapter evaluates the following possible alternatives for various aspects of the 
project: 

the site of the secondary processing plant 
the utilities and infrastructure for the secondary processing plant 
the Iransport of concentrate, residues and chemicals 
the disposal of residues 
the project proceeding (consequences of not proceeding). 

3.1 SITE OF SECONDARY PROCESSING PLANT 

As part of the 2-year study examining the feasibility of the project, a detailed sites 
evaluation study for the secondary processing plant was prepared and a copy provided 
to government in August 1991 (Kinhill Engineers Pty Ltd 1991a). The sites evaluation 
study was undertaken with no established preference toward any particular location. A 
summary of the sites evaluation study is provided in Appendix B. 

The aim of the study was to identify the most suitable site on which to establish the 
secondary processing plant on the basis of selected economic, environmental and social 
criteria. Semi-quantitative and qualitative assessments were made on fifteen locations, 
including Collie, East Rockingham, Esperance, Geraldton, Kalgoorlie, Karratha, 
Kemerton, Koolyanobbing, Kwinana, Moore River, Mt Weld, Muchea, Northam, 
Picton and Pinjarra. 

A preliminary evaluation concluded that six of the sites—Collie, East Rockingham, 
Kalgoorlie, Kemerton, Geraldton and Northam—warranted further evaluation. 

On the basis of capital cost, operating cost, and environmental and social criteria, 
Northam was found to be the most economic site for the construction and operation of 
the secondary processing plant, as well as the site likely to have the least environmental 
or social impact. 

Alternative sites in the Northam region were also assessed. Of these sites, the Meenaar 
Industrial Park was selected as it complies with plans for regional industrial 
development proposed by the DSD and the Industrial Lands Development Authority. 



3.2 UTILITIES AND INFRASTRUCTURE AT MEENAAR 

3.2.1 POWER 

Power in the Meenaar region is available from the following existing sources: 

a 66 kV transmission line extending through Meenaar between Northam and 
Meckering; 

a 22 kV transmission line extending from Northam to Grass Valley; 

a 132 kV transmission line which runs east—west about 3.5 km south of Meenaar. 

The State Energy Commission of Western Australia (SECWA) has indicated that power 
would be available from a separate supply fed from Northam. 

An extension of a separate supply from Northam to Meenaar would be more costly than 
extending the existing 22 kV transmission line from Grass Valley to Meenaar. The 
separate supply option would also unnecessarily duplicate existing electricity 
infrastructure between Northam and Grass Valley. Utilization of the 66 kV and the 
132 kV lines would require the installation of step-down transformers, involving high 
capital cost. 

Extending the existing 22 kV transmission line from Northam to Grass Valley is 
therefore considered the most practical and economic option and conforms with current 
plans for the regional power grid. 

3.2.2 WATER 

Access to a guaranteed water supply was seen by the Avon Community Development 
Foundation as a major advantage in establishing Meenaar as an industrial site. The 
water supply proposed for Meenaar and for the secondary processing plant is the 
Goldfields and Agricultural Water Supply Scheme pipeline. The only practical 
alternative source of water is groundwater. The groundwater resources in the region are 
generally limited and are unlikely to be of sufficient quality for the proposed plant. 

3.2.3 GAS 

Natural gas could be delivered by pipeline, road or rail. At an estimated cost of 
$100,000 per kilometre, the cost to supply natural gas to Meenaar by pipeline from the 
metropolitan area is prohibitive, particularly in terms of the small volumes required for 
this project. Delivery of liquefied petroleum gas (LPG) by road or by rail are the only 
options available. Road deliveries are favoured as they are less costly and more flexible 
than rail deliveries. 
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3.2.4 WORKFORCE ACCOMMODATION 

The construction workforce could be accommodated either in Northam or in an on-site 
construction camp. The latter option has not been investigated because of the relatively 
small peak workforce (150) and the desirability of maximizing integration of the 
workforce with the local community. 

Operations workers not already residing in the local area would also be accommodated 
in the Northam region. Although senior management would be accommodated in 
Northam, the remaining operations workforce would be accommodated according to 
personal preference. 

3.3 TRANSPORT OPTIONS 

In selecting the most appropriate option for the project's transport operations, a detailed 
assessment was made of a variety of alternatives for both mode of transport and route 
followed. 

At present there is no direct connection of rail services to the Mt Weld or Meenaar 
sites; therefore, the modes of transport considered were road only and a road—rail 
combination. If this situation were to change in the future, transport options could be 
reviewed. 

3.3.1 CONCENTRATE AND RESIDUES 

Comparison of road and road—rail transport options (Figure 3.1) for concentrate and 
residues considered the following issues: 

risk of spillage resulting from accidents 
flexibility and security of operation 
operating and capital cost. 

Spillage risk took account of both the probability of accidents causing spillage during 
transport, and the potential environmental and health consequences of that spillage. 

From Figure 3.1, it is apparent that the comparison of accident risks involves a 
comparison of a long road section with two short road sections, a long rail section, two 
shunting operations and two road—rail transfers. There are no adequate statistics that 
directly address the probability of accidents causing loss of containment from 
transporters similar to those to be used here on the relevant routes. Therefore, the risks 
of accident cannot be contrasted with any accuracy. 

In general, transport by rail is considered to present a lower risk of accident per 
kilometre travelled than transport by road. However, a comparison based on kilonietres 
travelled alone ignores the risk inherent in the shunting and lifting operations that form 
part of the road—rail option. While spillages occurring in these latter operations would 
be largely contained in rail yards, they must be included in a risk assessment. 
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LOAD/UNLOAD 	LOAD/UNLOAD 
TRUCK 	 TRUCK 

- Truck section 	---- Rail section 

Figure 3. 1 
OPTIONS FOR TRANSPORT OF CONCENTRATE AND RESIDUES 
BETWEEN MT WELD AND MEENAAR 

A precise comparison of accident risk for the two operations would require a substantial 
study to produce the appropriate empirical data. Neither concentrate nor residue would 
be classified as a dangerous good under relevant regulations (Chapter 6) and spillages 
would not present a major health or pollution risk. Thus the likely consequences of 
spillage are not sufficiently grave to warrant such a study. 

A simple operation whereby a truck is loaded at one point and drives directly to the 
point of unloading provides the greatest operational control and flexibility. Increasing 
or decreasing the volume of processing involves merely altering the number of trucks 
operating. Under the road—rail option, once containers were transferred to Westrail, 
Ashton would lose direct control of transport, in terms of negotiating with labour or 
knowing the whereabouts of containers. 

The road—rail option would involve additional capital and operating costs in that three 
independent transport operations (namely, Mt Weld—Leonora, Leonora—Grass Valley, 
Grass Valley—Meenaar) must be maintained with their distinct equipment needs. 

For these reasons, a road only transport operation direct from Mt Weld to Meenaar is 
the preferred option. This option is outlined in detail in Chapter 6. 
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There is only one approved direct route for heavy haulage vehicles between Laverton 
and Meenaar. Trucks would use this route under the particular option approved for 
B-doubles, which follows the main roads from Laverton to Leonora to Kalgoorlie and 
then via Great Eastern Highway to Meenaar. 

33.2 FEEDSTOCK CHEMICALS 

The process chemical requirements are detailed in Section 4.3.5. Feedstock chemicals 
would be obtained mostly from Kwinana. The available transport options are either 
directly by road; or by road to the Kewdale rail depot, where facilities exist for loading 
International Standards Organization (ISO) containers on to rail wagons, and then by 
rail to Grass Valley and by road to Meenaar (Figure 3.2). The latter option would 
require an unloading facility for ISO containers to be constructed at Grass Valley. 

Road freight of chemicals is the preferred mode of transport for the following reasons: 

greater flexibility in scheduling deliveries; 

shorter response time for emergency services, as a result of easier access to 
possible accident sites; 

greater distance between the route and the Avon River; 

lower capital and operating costs; 

the majority of chemicals required for this project are commonly transported to 
Kalgoorlie by road. 

ROAD-RAIL 

KWINANA KEWDALE GRASS VALLEY MEENAAR 

I 	LOAD_________ TRUCK-RAIL RAIL-TRUCK _________ UNLOAD 

L 	TRUCK TRANSFER TRANSFER TRUCK 

ROAD ONLY 

KWINANA MEENAAR 

LOAD UNLOAD 
TRUCK L 	TRUCK 

- Truck section 	---- Rail section 

Figure 3.2 
OPTIONS FOR TRANSPORT OF FEEDSTOCK CHEMICALS BETWEEN 
KWINANA AND MEENAAR 



The routes available for transporting bulk chemicals from Kwinana to Meenaar are 
limited to those approved by the Main Roads Department (MRD). The most practical 
and commonly used route follows Cockburn Road, Stock Road, Leach Highway, 
Tonkin Highway and Roe Highway to Great Eastern Highway east of Midland. 

From Midland, routes approved for heavy haulage to Meenaar could be either via 
Northam or via York. The latter option would require approval from local authorities 
and is not favoured as it involves an additional 40 km per trip with few advantages in 
safety or other considerations. The preferred route to Meenaar is therefore via Northam 
along Great Eastern Highway. 

3.3.3 RARE EARTH PRODUCT 

Export of rare earth product is handled most economically and efficiently in sea 
containers. Therefore, product must be shipped through the container terminal at North 
Quay, at the port of Fremantle. Road transport of product to Freman tie is preferred 
because: 

product shipments are likely to be irregular in terms of scheduling and quantities 
the product would be non-hazardous in the event of spillage 
of the considerations on mode of transport given in Sections 3.3. 1 and 3.3.2. 

Route evaluation for trucks hauling product would be similar to that for feedstock 
chemicals, although trucks hauling product would generally be smaller than the 
B-doubles used for feedstock chemicals. The preferred route would be the reverse of 
the feedstock route as far as Leach Highway. From that point, the most practical route 
would follow Leach Highway and cross over Stirling Bridge to North Quay. 

3.4 RESIDUE DISPOSAL 

A variety of solid and liquid residues would be generated at the secondary processing 
plant at Meenaar (Section 4.3). The options available for the disposal of the solid 
residues (excluding precipitates from evaporation of wastewater) include the following: 

on-site disposal at Meenaar; 

disposal in existing residue storage areas associated with the alumina or gold 
processing industries or disposal in disused or exhausted mines; 

disposal by burial at the waste disposal facility at Mt Walton (north-east of 
Koolyanobbing); 

disposal at the Mt Weld mine site. 
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3.4.1 ON-SITE DISPOSAL AT MEENAAR 

On-site disposal at Meenaar is considered to be both environmentally unacceptable and 
an inefficient use of limited industrial land. Disposal at Meenaar would require 
prohibitively extensive residue containment structures built to very high standards to 
avoid potential risk to the surface water resources in the Avon catchment. 

3.4.2 DISPOSAL IN MINES OR EXISTING RESIDUE STORAGE AREAS 

Storage of residues in mines or in existing residue storage areas is considered to be an 
impractical method of disposal. Difficulties associated with this method of disposal 
include: 

gaining approval from the second party to use its facilities 
defining responsibilities for management and monitoring activities 
identifying a suitable site 
securing long-term availability of the disposal area. 

3.4.3 DISPOSAL AT MT WALTON 

The integrated waste disposal facility being established at Mt Walton by the Health 
Department of Western Australia (Health Department) would not be appropriate for 
residue disposal, because that facility is designed for material with a much higher 
specific activity than that associated with this residue. Details of the Mt Walton waste 
disposal facility are provided by the Health Department (Alan Tingay & Associates 
1991). 

3.4.4 DISPOSAL AT MT WELD 

While not the least expensive alternative, the option of returning the residue to Mt Weld 
is preferred on the basis of environmental and land use criteria. The proposed residue 
storage areas at Mt Weld are described in Section 4.2. 

3.5 CONSEQUENCES OF NOT PROCEEDING 

If the project did not proceed, the economic and social benefits outlined in Section 2.2 
would not eventuate. Specifically: 

The local economy of the Northam region would suffer through the loss of 
additional employment opportunities, both directly and as a result of flow-on 
effects. 

The Commonwealth and State economies would not receive significant potential 
revenue through taxation payments and other charges. 

The potential to develop research facilities and high technology industries based on 
a local, stable supply of rare earths would be lost. 
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The opportunity for Australia to participate in the value-added rare earths 
processing industry would be lost, and Australia would remain an exporter of 
relatively low value rare earth concentrates. 

The plans for the development of the Meenaar Industrial Park in the short to 
medium term would be set back through the loss of a major project. 
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Chapter Four 

PROJECT DESCRIPTION 

This chapter provides a detailed description of the project. The project description is 
divided into two: mining and beneficiation operations at Mt Weld (Section 4.2), and 
secondary processing operations at Meenaar (Section 4.3) 

4.1 PROJECT OVERVIEW 

The Mt Weld rare earths project would involve the mining of the rare earths deposit at 
Mt Weld near Laverton. Mining operations would be limited to a short period each 
year, during which 50,000 t/a of ore would be mined and stockpiled. Mined rare earth 
ores would be delivered to an on-site beneficiation plant at Mt Weld, which would 
produce 10,000 (dry) t/a of rare earth concentrate. The chemicals required by the 
beneficiation plant would be transported by road to Mt Weld. 

The rare earth concentrate would be transported by road to the secondary processing 
plant at Meenaar near Northam. The concentrate would be processed at the plant to 
produce 5,000 t/a of rare earth compounds. Chemicals required for the plant that could 
not be obtained from local sources would be transported from Perth by road. Residues 
produced during processing would be returned by road to Mt Weld for disposal. 
Wastewater would be evaporated in on-site ponds. 

The rare earth compounds produced at the secondary processing plant would be 
transported by road to Fremantle, where they would be loaded on to ships and exported. 

The major components of the project and the material flow between each component 
are depicted schematically in Figure 4.1. 

4.2 MT WELD OPERATIONS 

The Mt Weld mine site is located 35 km south-east of Laverton. The conceptual layout 
of the proposed facilities at Mt Weld is presented in Figure 4.2. 

4.2.1 SITE PREPARATION 

The Mt Weld regolith contains a valuable groundwater resource. The water is of a high 
quality (relative to other groundwater in the region) and is currently used for the Granny 
Smith Gold Mine at a rate of about 4 ML/d. An integrated water management systeni 
would be developed and implemented to optimize water use/conservation. 
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Figure 4.1 
PROJECT OVERVIEW 

Mine pit development would involve dewatering the confined aquifer west of the 
dolerite dyke to a depth of 70 m before the initial overburden pre-strip. 

Dewatering would be achieved by conventional pumping from a borefield, with the 
pump wells strategically located around the designated mining area. It is estimated that 
the dewatering would require the abstraction of approximately 13,000-14,000 ML of 
water. Hydrogeological investigations and modelling indicate that mine development 
dewatering would have to occur at rates between 27-39 ML/d to achieve dewatering 
within I to 1.5 years (Coffey Partners International Pty Ltd 1992). 

To provide the current user (Granny Smith Gold Mine) with a continual supply of 
water, a portion of the water would be pumped to and stored at the Granny Smith Gold 
Mine via the existing water supply network. 

The Granny Smith Gold Mine would have disused pits available late in 1992, with the 
capacity to store about 8,500-9,000 ML of water. This volume would service the 
mining needs of the Granny Smith Gold Mine for about 6 years. Water in excess of 
these storage/use requirements would be discharged to a storage/evaporation/infiltration 
basin with a maximum area of 40 ha. This basin would be constructed on the area 
designated for the overburden and beneficiation plant residue pond. The area would be 
cleared and the topsoil stockpiled prior to the release of water. 

4-2 



- - - 

Dolerite dyke 

Mt Weld 	Ore stockpile 
camp 

Beneficiation plant 
residue pond ) 
Beneficiation plant 

Mine 	 Process water pond / 
pit / 

/ / / 
Overburden 
stockpile are4 

Edge of 
carbonatite pipe 

erton 

Leonora 	 • Mt Weld 

KaIgoorie 

500m 

Figure 4.2 
CONCEPTUAL LAYOUT OF FACILITIES AT MT WELD 

/\
Laverton and 
Granny Smith 
Gold Mine Meenaar 

residue Ponds/ 

R :z;wa, er Pipeline 

4-3 



The allocation of water from the initial mine dewatering is shown in Table 4.1. 

Table 4.1 Allocation of water from initial mine dewatering 

Location 	 Volume (ML) 

Granny Smith Gold Mine 	 2,160 

Disused pit (storage) 	 9,00() 

Mt Weld (construction use) 	 600 

Mt Weld storage/evaporation/infiltration basin 	 2,240 

Total 	 14,000 

Source: Coffey Partners International Ply Ltd 1992. 
Note: 	Assumes 540-day dewatering period. 

Once the designated mining area has been sufficiently dewatered, pre-stripping of the 
overburden would commence. An in-pit pumping system would be established to cope 
with natural wall seepages within the pit. This water would be pumped directly to an 
on-site pond for ore processing needs. 

Initial overburden pre-stripping would expose a 300 m x 250 m pit area. This pit area 
would be sufficient for 10 years' production at the proposed mining rate. The pit would 
be expanded by wall cut backs as mining proceeded. 

The overburden, which would consist of alluvium sediments some 20 m deep, would be 
removed by excavators and trucks. Bulldozers and occasional light blasting would be 
used to facilitate ripping. The top 30 mm of overburden together with the vegetation 
would be stockpiled for rehabilitation purposes. 

The remaining overburden (approximately 1.5 Mm3 ) would be placed on designated 
stockpile areas and could be used, as required, for construction purposes. The 
remaining overburden stockpiles, which would cover 17 ha and be 10 m high, would be 
constructed to reduce wind erosion and would be rehabilitated. 

The initial overburden pre-stripping would be carried out in conjunction with the 
construction of the ponds using a contract workforce. 

4.2.2 MINING OPERATIONS 

Rare earth ores would be mined at a rate of 50,000 t/a. Mining would be carried out for 
a single period of 4-10 weeks per annum, using conventional open-cut mining methods. 
The following mining equipment would be used: 

bulldozers 
hydraulic excavators 
50 t off-highway trucks 
loaders. 
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Owing to the friable nature of the ore, only occasional light blasting would be required. 
In most instances, the ore would be ripped by bulldozers prior to excavation. 

Ore would be transported by truck and stockpiled near the beneficiation plant. The 
stockpile would have a maximum live capacity of 60,000 m3. The stockpile would be 
sprayed regularly (using a sprinkler system) to maintain the 'as excavated' moisture 
content of the ore. The stockpile area would be prepared at the initial bulk earthworks 
stage to ensure that any excess water runoff was directed (via open drains) into a 
stormwater disposal system. 

The run-of-mine (ROM) ore would be a uniform, fine-grain sediment with a pit 
moisture content of 8%. 

The excess overburden from the mine pit would be transported by truck to stockpiles 
located away from known ore deposits. 

4.2.3 ORE BENEFICIATION 

The 50,000 Va of ROM ore would be beneficiated at the Mt Weld mine site to produce 
10,000 Va of rare earth concentrate. 

The beneficiation plant would operate for 300 days per annum, with two shutdown 
periods. The flotation process would operate continuously during this period, and 
approximately 1.5-2 i/h of rare earth concentrate would be produced. 

The proposed beneficiation process for the Mt Weld rare earth ores was developed and 
tested at pilot plant scale by Lakefield Research Laboratories in Canada. Further testing 
was undertaken by AMDEL to provide plant operating data for the commercial plant. 

The proposed process flowsheet (Figure 4.3) for the treatment of the ores has been 
based on bench and pilot scale tests undertaken by Lakefield Research Laboratories and 
AMDEL. The process is a modified phosphate flotation process involving feed 
preparation of the ore followed by desliming, flotation and filtration. Residues (a slurry 
with a comparatively low solids content) would be produced at the desliming, filtration 
and flotation stages. 

The residues would be pumped to a residue pond where supernatant water would be 
reclaimed and recycled to the beneficiation plant. The residues would be discharged 
with a solids content of approximately 8%, at a rate of 70 m3/h. Preliminary tests 
indicate that 20 kL/h of liquor may be recovered from the pond (Coffey Partners 
International Pty Ltd 1992). 

All beneficiation processes would be conducted within an enclosed building and would 
be automatically controlled. The beneficiation complex would include offices, a 
laboratory, a workshop, a reagent and consumables store, and a load-out facility for the 
final concentrate. 

Washdown water would be collected and combined with the beneficiation residues. 
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Beneficiation process 

The ore beneficiation flowsheet (Figure 4.3) depicts a conventional processing method 
to be employed in the plant. The major inputs would be: 

50,000-60,000 Va of ROM ore (containing about 5,000 Va of water) 
600 Va of chemicals 
500,000 Va of process water (equivalent to 500 MLIa). 

The major outputs would be: 

10,000 Va of rare earth concentrate (plus 2,000 Va of water) 
500,000 Va of wastewater (equivalent to 500 ML/a) 
40,000 Va of beneficiation fine residues (contained in the wastewater). 
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The feed preparation circuit would reduce the ROM ore to minus 100 micron by 
scrubbing, attritioning and grinding. Sodium silicate (Na2SiO3) would be added to the 
scrubber to facilitate the dispersion of fines. The product from the feed preparation 
circuit would then be deslimed in a three-stage process. Water would be added and 
sodium carbonate (Na2CO3), known commercially as soda ash, may also be added to 
reduce water hardness and to act as a pH modifier. The overflow from each stage 
would be discharged to the residue pond. 

The material remaining, which would contain some 40% solids, would be used as the 
flotation feed. The flotation circuit would require the addition of demineralized water 
and reagents. The product would pass through four stages of cleaning and conditioning. 
The conditioning reagents would be added at each stage, as shown in Table 4.2. The 
product after the flotation circuit would contain some 50% rare earth ore. This product 
would then be filtered to further reduce the water content to some 10-15% and then 
stored for transport to the secondary processing plant. 

Table 4.2 Requirements and applications of conditioning reagents 

Stage 	 Reagent 	 Dosage 	 Annual amount 

	

(kg/t) 	 (t) 

Feed preparation Sodium silicate (Na2SiO3) 0.8 40 
Feed preparation Sodium carbonate (Na2CO3) 0.2 10 
I Sodium suiphide (Na2S) 6.0 300 
2 Depressant (WWQ) 2.0 100 
3 Depressant (DA663) 0.4 20 
4 Collector (CR110) 2.5 125 

The concentrate paste (with 50% treated rare earth oxide) would be stored on site in a 
500 m3  tank (surrounded by an earthen wall) and transported to the secondary 
processing plant as described in Chapter 6. 

Reagents 

The four main reagents to be used are as follows: 

sodium sulphide (Na2S)—an inorganic chemical which acts as a depressant and pH 
modifier; 

WWQ—a high quality wheat starch used as a depressant for silicated and iron-
bearing gangue; 

DA663—an acrylic polymer which acts as an additional depressant for iron; 

CB 1 10—a blended type of collector containing a fatty acid derivative for flotation 
of rare earth oxide. 
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In addition, sodium silicate and sodium carbonate would be used during feed 
preparation. 

The plant design would incorporate facilities for handling, storage, mixing and 
distribution of these conditioning reagents. 

4.2.4 WASTE MANACJEMENT 

Both solid and liquid wastes would be generated at the Mt Weld mine site by mining 
and beneficiation activities. It is also planned that wastes generated at the secondary 
processing plant would be returned to the Mt Weld site. The amounts of the major 
residue streams are indicated in the beneficiation plant mass balance and Mt Weld 
water balance schematics (Figures 4.4 and 4.5). 

Wastewater and fines residue 

The initial dewatering would require some 13,000-14,000 ML of water to be pumped 
from the mine area over a 1-1.5 year period. 

Approximately 8,500-9,000 ML would be pumped to the Granny Smith Gold Mine (via 
the existing pipeline) and stored in a disused pit. Wherever possible, the water from the 
dewatering borefield would be used at the Granny Smith Gold Mine and for the 
Mt Weld project. The remaining water would be directed to the storage/evaporation/ 
infiltration basin. 

Water from the operational mine dewatering would continue to be combined with the 
general borefield water supply for use at the Granny Smith Gold Mine and for the 
Mt Weld project. 

Beneficiation wastewater would be recycled. As indicated in Figure 4.5, the wastewater 
would be directed to the residue pond where the supernatant water would be collected 
and directed to the process water pond for reuse in the beneficiation plant. Water from 
mine dewatering and bore water would be used for make-up water. 

The proposed beneficiation residue pond differs in design from the standard tailings 
ponds of the Goldfields; typical tailings have a 40-55% solids content whereas 
Mt Weld wastewater would have an 8% solids content. 

The settlement characteristics of the flocculated fine residue are such that they are 
unlikely to 'beach'; therefore, the decant liquor is expected to pond against the 
embankment walls irrespective of the location of the decant structure. The conceptual 
design of the residue pond is shown in Figure 4.6. It is proposed that the entire pond 
area be cleared, and topsoil be removed and stockpiled for use in site rehabilitation. 

The pond embankment would be constructed in zones. The bulk fill would be won 
from the proposed pond floor area. The zone of low permeability would utilize the high 
plasticity clay won from the mine pre-stripping operation. Mine waste rock (e.g. 
duricrust material) would be used to provide the embankment's clay materials with 
erosion protection and moisture content control. 
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Residues from the secondary processing plant 

Approximately 9,500 m3  of residue (6,600 m3  solids and 2,900 m3  water) from the 
secondary processing plant at Meenaar would be returned to Mt Weld each year, and 
deposited in residue ponds (Figure 4.2). 

It is proposed to deposit the residue in a series of linked ponds. Each pond would be 
approximately 75 m x 75 m and hold about 2 years' production of residue (based on a 
processing rate of 12,000 t/a of concentrate). Ponds would be clustered in groups of 
three, in a 75 m x 250 m configuration. Five such clusters would be required to contain 
residue produced over a 30-year period. 

Each pond would be excavated to an average depth of 5 m and be lined with a 
compacted clay base 0.3 m thick. The maximum average depth of residue to be placed 
in ponds would be 2.5 m, allowing up to 2.2 m for 'freeboard' and eventual cover to 
ground level. 

The proposed deposition method comprises a conventional ring main and pinch valve 
system. As the residue slurry would be at a pulp density of approximately 50%, it 
would spread laterally to a low repose angle. This would also reduce the surface area 
for drying and would assist in preventing the generation of dust. Continuous addition of 
residue slurry to the top of the pond would maintain a wet surface layer. Should these 
measures prove unable to control dust, addition of deliquescent materials or additional 
water could be considered. 

At decommissioning, an average of 1.5 m of soil cover and 0.5 m of quarried rock 
would be placed on the dried residue surface to provide long-term protection from wind 
and water erosion. This would provide a stable and maintenance-free structure for the 
long term and would attenuate radon emissions. Contouring of the surface would 
ensure that water was confined within the residue ponds, and would allow only shallow 
pools to form which would evaporate rapidly. 

The surface of decommissioned ponds would be rehabilitated using topsoil stored 
during pond construction 2 years previously. Approximately 50 cm of topsoil would be 
added, giving a final soil cover depth of 2.5 m. 

Mine overburden 

Where possible, mine overburden material would be used for construction purposes and 
the remainder stockpiled. The various types of overburden material would be 
stockpiled separately. The overburden stockpiles would cover approximately 17 ha and 
be 10 m in height. These stockpiles would be rehabilitated to prevent dust generation. 

Sewage 

Sewage would be treated by a package treatment system, with the wastewater directed 
to the residue pond. 
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Miscellaneous wastes 

Miscellaneous wastes, such as sanitary waste from the messing facilities and reagent 
containers that cannot be returned to the suppliers, would be disposed of on site in a 
sanitary landfill. 

4.2.5 MT WELD UTILITIES AND FACILITIES 

Access 

Road access to Mt Weld would be from Laverton via the Mt Weld Station. A formed 
but unsealed access road would be constructed from the Elora—Mt Weld road to the 
Mt Weld mine site. The road alignment is yet to be determined, but would follow 
(approximately) the existing access track. 

It is proposed that air travel be from an existing air strip in the Mt Weld area, or via the 
main facilities at Laverton Airport. 

Water supply 

Based on a 300-day operation, water would be required for the following uses and at the 
following volumes: 

potable and dust suppression uses 	200 ML/a 
beneficiation process uses 	500 ML/a. 

Approximately 30% of the beneficiation process water would be decant water obtained 
from the residue pond. 

A small process water pond holding some 10-14 days' water supply would be 
constructed near the beneficiation complex. 

A water management plan has been prepared and is outlined in Chapter 8. 

Power supply 

Power would be supplied from the existing generator at the Granny Smith Gold Mine, 
or from Laverton, or by a diesel generator located near the beneficiation complex. If 
power were supplied from the Granny Smith Gold Mine generator, an overhead 
transmission line following the water pipeline would be required. 

Mt Weld facilities 

In addition to the beneficiation complex, support facilities at the Mt Weld site would 
include the following: 

building with ablutions, first-aid room and mine office 
workshop and maintenance area 
process water pond 
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fuel storage 
secondary process residue complex 
telecommunications 
laboratory and sample store 
water treatment facilities. 

4.2.6 CONSTRUCTION 

Construction at Mt Weld would involve three phases: 

Phase I: dewatering of the Mt Weld orebody (carried out over 12-18 months). 

Phase II: initial mine overburden pre-stripping and bulk earthworks, including 
construction of residue ponds. Bulk earthworks would be carried out in 
conjunction with the initial dewatering of the mine pit. This phase would take 
about 2-4 months to complete and would be undertaken by a suitably qualified 
contractor using conventional earthmoving equipment. 

Phase III: beneficiation plant and auxiliary facilities. Construction of these 
facilities would take about 6-8 months. 

4.2.7 WORKFORCE 

Construction workforce 

The workforce during the bulk earthworks and mine pre-stripping phase (Phase II) is 
expected to peak at fifteen. The workforce would be employed by the specialist 
earthworks contractor. This workforce would need short-term accommodation, which 
may be provided either at an expanded Mt Weld mine camp or at Laverton. 

During construction of the beneficiation plant (Phase III), the workforce should peak at 
fifty. This workforce would need short-term accommodation, which would be provided 
either at the Mt Weld mine camp or at Laverton. 

Operations workforce 

The expected operations workforce for the campaign mining is approximately twenty. 
This mining workforce would be employed on a contract basis and would be closely 
managed by Ashton. The beneficiation plant is expected to employ thirty people. 
Given the current conditions, the operational workforce would be accommodated at 
Laverton. 

The wet processing areas of the plant would be operated on a 24-hour basis, with the 
mining and auxiliary processing operating during a day shift. Most materials handling 
would be undertaken on the day shift; however, some vehicle movements may have to 
be undertaken after hours to fit transport schedules. 
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4.3 SECONDARY PROCESSING PLANT OPERATIONS AT MEENAAR 

4.3.1 PLANT LOCATION AND LAYOUT 

The proposed location of the secondary processing plant in the Meenaar Industrial Park 
is shown in Figure 4.7. 

A conceptual site plan for the secondary processing plant is provided in Figure 4.8. 
The site plan would be confirmed during further feasibility studies to be undertaken 
during 1992. 

4.3.2 PROCESS DESCRIPTION 

A simplified process flowsheet, incorporating Stages I, II and III of processing, is 
provided in Figure 4.9. 

At present, the process to produce rare earth metal oxides from the ore concentrate has 
been tested and developed at laboratory scale; testing at pilot plant scale is underway. 
Final quantities of water and chemicals used in the operating plant may alter from those 
in the following description. The basic nature of the hydrometallurgical process would, 
however, remain the same as that described. 

The hydrometallurgical processing of concentrate at the Meenaar secondary processing 
plant would involve the following: 

pre-leaching; 

S  calcination; 

caustic conversion, with caustic regeneration/concentration; 

drying and cerium oxidation; 

hydrochloric acid leaching of rare earths other than cerium; 

sulphuric acid dissolution of cerium; 

solvent extraction of cerium; 

separation of light and medium rare earths by solvent extraction; 

precipitation and further solvent extraction of individual rare earths (Stages 11 
and III). 

P re-leaching 

The concentrate contain acid-soluble calcium minerals (mostly apatite, dolomite and 
calcite) which would interfere with the removal of phosphate in the caustic conversion 
stage. These minerals would be removed by leaching with dilute hydrochloric acid. 
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The resultant slurry would be filtered and the filtrate sent for neutralization. The filter 
cake would be washed with water, with the final 50% of the wash water being recycled 
to the leach tank(s). 

Caki nation 

The leached solids would then be calcined to remove residual flotation reagents 
remaining from the beneficiation process. If not destroyed, these would cause frothing 
in the caustic conversion stage. 

Caustic conversion and oxidation 

The calcined material would be fed to a conversion reactor and mixed with concentrated 
sodium hydroxide (caustic soda) to break down the phosphate matrix and make the rare 
earths available for downstream leaching. The slurry would then be diluted with water, 
filtered, and washed to produce a filter cake of rare earth hydroxide and gangue 
materials. 

The combined filtrate and primary wash water from the conversion process would be 
reacted with lime to regenerate caustic soda. This reaction would produce a calcium 
phosphate solid phase, and a liquid phase containing caustic soda with some impurities 
(aluminium and silica). The slurry would be filtered and the solids washed to produce a 
precipitate of essentially calcium phosphate and residual lime. The filtrate and wash 
liquors would be combined and concentrated at the evaporation stage to produce a 
caustic solution. A bleed from the liquor feed to the evaporation stage would be 
required to control impurity build-up in the recycled caustic liquor. Condensate from 
the evaporation stage would be recovered and used for the hot water requirements of the 
process. 

Fresh caustic soda would be added to the recycled caustic liquor to replace caustic 
consumed in the process (approximately 80% of caustic would be recovered). 

The conversion product filter cake would then be dried and oxidized to allow separation 
of cerium from other rare earth elements. Air oxidation would convert cerium (III) to 
cerium (IV), which would be insoluble in the following acid leaching stage. 

Hydrochloric acid leaching 

The oxidation product would be slurried and leached with hydrochloric acid to dissolve 
rare earths, except cerium. This would be followed by filtration and washing, which 
would separate the products into: 

a cerium-rich solid material for downstream cerium separation; 

a liquor rich in rare earths; 

wash liquor containing soluble rare earths, which would be recycled for use as 
slurry make-up. 
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Removal of impurities 

Sodium sulphate would be added to the rare earth chloride solution to precipitate and 
remove barium as insoluble barium sulphate. Laboratory tests show that this process 
removes over 95% of the radium present in the rare earth chloride solution by co-
precipitation of radium sulphate with the barium sulphate. Lead (including radioactive 
Pb-210) concentrations would be reduced by sulphide precipitation. Precipitates would 
be immediately blended with the main residue stream and returned to Mt Weld. 

Solvent extraction of rare earth liquor 

After the impurities have been removed, the rare earth liquor would be extracted to 
separate the rare earths from each other and from impurities (e.g. iron) in the liquor. An 
organic solvent (probably a hydrocarbon mixture such as kerosene) in which organic 
phosphoric or phosphonic acids were dissolved would be used to extract the rare earths. 
The acids would carry the rare earths into the kerosene phase, leaving various impurities 
in the raffinate. 

By using various extractants and extraction conditions, it is possible to separate the rare 
earths. In Stage I, a simple separation into light rare earths and medium rare earths 
would be accomplished. The light rare earths would include lanthanum, praseodymium 
and neodymium. The remaining medium rare earths would be predominantly 
samarium, europium and gadolinium with minor proportions of yttrium, dysprosium, 
terbium and some residual light rare earths. These mixtures of light and medium rare 
earths would be precipitated as carbonates or oxalates and calcined to dry carbonates or 
oxides respectively. 

In Stage II, the light rare earths would be separated into lanthanum and a mixture of 
praseodymium and neodymium (known as didymium). Further solvent extraction, 
precipitation and calcination would produce 99.99% pure lanthanum oxide and 
didymium oxide. 

In Stage III, the medium rare earths would be separated. Again, dry medium rare earths 
carbonates would be leached with nitric acid. Europium would be reduced to the +2 
state and precipitated as sulphate. The remaining liquor would be subjected to further 
solvent extraction, precipitation and calcination to produce samarium oxide, gadolinium 
oxide, a mixed medium rare earths carbonate containing minor elements and a light rare 
earths solution, which would be directed to the light rare earths circuit. 

Cerium leach 

The cerium-rich filter cake remaining after hydrochloric acid leaching would be further 
leached in concentrated sulphuric acid. The cerium would be dissolved from the solid. 
The acidic slurry would be diluted with water and filtered. This process would produce: 

a filtrate, which would be sent for solvent extraction; 

a residual solid waste, which would be immediately recycled or blended with other 
solid wastes and returned to Mt Weld for disposal. 
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Solvent extraction of cerium 

The cerium acid solution would contain a number of impurities, including iron 
(predominantly), manganese, titanium and thorium. The cerium would be separated by 
extraction into a kerosene solution of an organic phosphorus extractant. The extract 
would be washed with dilute acid to remove entrained feed solution. 

Following washing, the cerium would be stripped from the organic phase using 
hydrogen peroxide or a substitute reductant. Oxalic acid or ammonium bicarbonate 
would be added to precipitate the cerium. The precipitate would be filtered, washed and 
calcined to produce cerium oxide (Ce02). 

Wastewater would be sent for neutralization. The solvent would be scrubbed to remove 
contaminants, after which the clean solvent would be recycled for reuse. 

4.3.3 MASS BALANCE 

A mass balance for the secondary processing plant is provided in Figure 4.10. 

The major inputs would be: 

10,000 t/a of rare earth concentrate (in 2,000 t/a of water) 
52,620 t/a of process chemicals at Stage III 
388 ML/a of process water 
400 TJ/a of natural gas (equivalent to 8,000 t/a of LPG) 
1 MW (with an annual draw of 8 x 106  kWh) of electricity. 

The weight of the process chemicals is inclusive of water for those chemicals in 
solution. The total dry weight of the process chemicals is estimated to be 22,000 t/a. 

The major outputs would be: 

5,000 t/a of rare earth products 
305 ML/a of wastewater and about 20 ML of water from chemicals 
20,000 t/a of rare earth and phosphate residues (in 8,500 t/a of water) 
7,000 t/a of suspended and dissolved solids in wastewater 
80 ML/a of water as steam. 

4.3.4 WATER BALANCE 

A water balance for the secondary processing plant is provided in Figure 4.11. The 
composition and major sources of wastewater are described in Section 4.3.6. 

4.3.5 RAW MATERIAL INPUTS 

The principal raw materials required would be ore concentrate and process chemicals. 
The supply of power, water and gas is addressed in Section 4.3.8. 
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Figure 4. 10 
MASS BALANCE FOR THE SECONDARY PROCESSING PLANT 

Ore concentrate 

The ore concentrate would be transported from Mt Weld to Meenaar by road. Details of 
the transport of concentrate are provided in Chapter 6. 

Briefly, the concentrate would be transported as 12,000 t/a of damp paste (10,000 t/a 
dry weight). The level of radioactivity in the paste would be sufficiently low that this 
material need not be classed as a dangerous good. Upon arrival at Meenaar, the 
concentrate would be pumped to a 100 m3  storage facility. The storage facility, when 
full, would have sufficient capacity to supply the secondary processing plant, without 
additional deliveries, for 8 days. 
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Process chemicals 

The annual process chemical requirements are indicated in Table 4.3, together with the 
quantities that would be stored. Approximately 10% of the annual process chemical 
requirements would be held in storage to ensure an adequate supply of chemicals during 
events beyond Ashton's control. 

Table 4.3 Process chemical requirements and storage 

Annual requirements (t) 
Chemical 

Stage I 	Stage II 	Stage III 

Storage 
(Stage III) 

Sodium hydroxide (65%) 
Hydrochloric acid (35%) 
Calcium oxide (80%) 
Sulphuric acid (industrial) 
Nitric acid (58%) 
Ammonium bicarbonate/carbonate* 
Barium chloride 
Others (solvents, kerosene, 

flocculants, sodium carbonate, etc.) 

5,100 5,100 5,100 470 
10,000 10,000 10,000 1,500 
5,100 7,000 9,000 2,000 

12,000 12,000 12,000 1,200 
- 4,000 5,000 500 

8,000* 10,000* 10,00()l 240 
20 20 20 2 

1,000 	1,500 	 1,500 	100 

Total 	 41,220* 	49,620* 	52,620* 	6,012** 

,Vote: Percentages in brackets refer to concentrations. 
* 

	

	If oxalic acid were used as a precipitating agent instead of ammoniwn bi-carbonate/carbonate, the total tonnage of 
chemicals would be 3,000 1/a less than that indicated. 

** 

	

	It oxalic acid were used as a precipitating agent instead of ammonium hi-carbonate/carbonate, the total tonnage to be 
stored would be about 220 t less than indicated (i.e. 5,792 1). 

Wherever practical, process chemicals would be obtained from suppliers in the Northam 
area. Process chemicals not readily available from Northam would be purchased from 
suppliers in the Perth metropolitan area. The transport route for process chemicals 
between Kwinana and Meenaar is discussed in Section 3.3. 

Where appropriate, chemicals would be transported and handled in accordance with the 
Commonwealth of Australia's Code for the Transport of Dangerous Goods by Road and 
Rail 1987 and the Western Australian Dangerous Goods (Road Transport) Regulations 
1983. Chemicals would be stored in accordance with the draft Dangerous Goods 
Regulations 1991. Tanks, drums and bags, depending on the type of chemicals and 
whether they were in liquid, solid or crystal form, would be housed in chemical storage 
facilities. Chemicals would be placed into separate acid and base storage facilities. 

4.3.6 PROCESS EMISSIONS AND WASTES 

The potential emissions and wastes to be generated during the operation of the 
secondary processing plant would be as follows: 
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atmospheric emissions 
wastewater 
solid residue. 

These emissions and wastes from the secondary processing plant are shown 
diagrammatically in Figure 4.12. The sources and volumes of these emissions and 
wastes are briefly outlined in this section. 

Atmospheric emissions 

The process of calcination, using LPG to burn off residual reagents and other organic 
matter, together with the use of heaters, would produce some atmospheric emissions. 
The emissions would include the normal products of combustion, such as carbon 
dioxide, oxides of nitrogen, sulphur dioxide and particulates. 

The predicted air emissions from the heaters and the calciner are summarized in 
Table 4.4. 

Table 4.4 Predicted atmospheric emissions 

Source 
	 Atmospheric emission rate (kg/h) 

Oxides of nitrogen 	Sulphur dioxide 	Particulate matter 

Heaters 	 0.95 	 0.018 	 negligible 
Calciner 	 2.0 	 0.04 	 0.5 

Wet scrubbers would be installed to treat air discharges from the calciner and heaters. 
A total of 80 ML/a of water as steam would also be vented to the atmosphere from the 
boilers. 

Waste water 

The volume of process wastewater to be sent to the evaporation ponds would be about 
305 ML/a. All wastewater would be neutralized prior to being directed to the 
evaporation ponds. The estimated volumes from the primary streams of wastewater are 
as follows: 

pre-leach and caustic bleed stream 	 24 ML/a 

cerium solvent extraction stream 
	

31 ML/a 

light rare earths/medium rare earths solvent extraction filtrate 
(Stage I) stream 	 70 ML/a 

neutralized light rare earths solvent extraction filtrate (Stage II) 
stream 	 70 ML/a 
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WASTE STREAMS OF THE SECONDARY PROCESSING PLANT 
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neutralized medium rare earths solvent extraction filtrate 
(Stage 111) stream 	 50 ML/a 

other streams (blowdown, water treatment) 	 60 ML/a. 

During Stage III, the main components of the wastewater to be directed to the on-site 
evaporation ponds following neutralization and precipitation of the above waste streams 
would be as follows: 

1,900 t/a of sodium ions 
3,400 t/a of chloride 
1,800 t/a of ammonia (800 t/a if oxalic acid used) 
600 t/a of calcium sulphate 
2,750 t/a of nitrates. 

Process water would contain only trace quantities of radionuclides, the levels of which 
are expected to average less than 0.1 Bq/L and thus be similar to those in existing Perth 
water supplies (Chapter 5). 

In addition to process wastewater, small volumes of non-process water, such as plant 
washdown water, would also be sent to the evaporation ponds. 

Organic solvents (mainly kerosene) used in rare earths processing would be regenerated 
and reused as far as possible. Solvents would be recovered by interceptors (similar to 
grease traps) and any losses would pass with the wastewater to the evaporation ponds. 

Solid residue 

Based on 10,000 t/a of concentrate processing, the secondary processing plant would 
produce an estimated 28,500 t/a (20,000 t/a @ 70% solids) of rare earth and phosphate 
residues. The origin, volume and brief description of the residues to be produced are 
provided in Table 4.5. 

Table 4.5 Details of residues produced in the secondary processing plant 

Process stream 	 1a1ty 	
Description 

(ha) 

Caustic regeneration 	 7,000 	Generated from regeneration of caustic conversion 
liquor. Essentially calcium phosphate, with some 
residual lime. 

Cerium cure/leach 920 Generated from that component of the feed material 
remaining in the solid phase after conversion, acid 
leaching and sulphuric acid curing. Mildly radioactive. 

Impurity removal 100 Precipitated, mildly radioactive material from insoluble 
barium—radium sulphate. 

Cerium solvent extraction 14,000 Essentially calcium sulphate. 

Rare earth filtrate 5,700 Generated from precipitation of metal hydroxides from 
the rare earth filtration stream. 
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The calcium phosphate from caustic regeneration may be sold as fertilizer if the results 
of the pilot plant study and the early operation of the secondary processing plant 
confirm that other components of this stream would always be benign, and if suitable 
markets were identified. 

At present, all solid residues would be blended prior to storage. Residues would be 
stored on site in a 300 m3  tank before being transported to Mt Weld for disposal. The 
transport and handling of residues from Meenaar to Mt Weld are outlined in Chapter 6. 

43.7 EVAPORATION PONDS 

The evaporation ponds would be located adjacent to the eastern boundary of the plant 
site (Figure 4.8). The combined surface area of the three ponds would be 17 ha. The 
availability of three ponds would allow one of the ponds to be isolated for maintenance 
purposes if necessary. 

A conceptual cross-section of the evaporation pond embankment is shown in 
Figure 4.13. The evaporation pond embankments would be constructed using 
compacted clay—sand. The embankments would be 2.5 m high and would be 5 m wide 
at the top to allow vehicular access for inspection and maintenance. The upstream and 
downstream embankments would have a slope of about 200. 

300 mm layer 
of lightly compacted 
clay -sand 

Vehicle access road 	Ultraviolet resistent 	Maximum level 
F of wastewater 

in arance) 

clay-sand 
Heavily compacted 	

(le 

k 
7m 	 Sm 	 5.5m 
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200 mm layer 
0 	2m 	 of heavily compacted 

clay -sand 

Figure 4.13 
CONCEPTUAL CROSS-SECTION OF THE EVAPORATION 
POND EMBANKMENTS 
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The base of the evaporation ponds would be lined with a durable and flexible ultraviolet 
light resistant synthetic liner membrane. The synthetic liner would be specially 
designed to prevent seepage. A stone-free heavily compacted, 200 mm layer of clay—
sand would be established underneath the synthetic liner. As part of the final design, a 
supplementary seal beneath the synthetic liner (using a suitable expansive clay such as 
Attapulgite) may also be established. Above the synthetic liner, a 300 mm layer of 
clay—sand would be established. The liner would extend over the upstream 
embankment and would be covered for protection from ultraviolet exposure. Clay—sand 
would be used for the evaporation ponds because it is available on site and because it is 
workable. 

The design criteria and features of the evaporation ponds incorporated to withstand 
possible seismic events are presented in Section 9.2.5. 

43.8 UTILITIES AND SERVICES 

Power supply 

SECWA has indicated that the required power demand could be supplied to the site by 
extending the existing 22 kV service from Grass Valley. A standby diesel generator 
may be established to provide emergency power supply for lighting and for key process 
equipment. 

Water supply 

The Water Authority of Western Australia (Water Authority) has indicated that the 
estimated water demand could be supplied from the Goldfields and Agricultural Water 
Supply Scheme pipeline. Water would be fed to an on-site water storage tower via a 
connecting main. The water supply tower would serve as a head tank for fire-fighting, 
process and domestic water uses. 

Gas 

LPG, which would be used for calcination and heating purposes, would be obtained 
from metropolitan suppliers and would be delivered by tanker to an on-site 150 t 
storage vessel. The LPG storage vessel would be constructed in accordance with 
LP Gas: Storage and Handling (AS 1596-1989). 

The demand for natural gas would be 400 TJ/a (equivalent to about 8,000 t/a of LPG). 
The average requirement would be about 154 tonnes per week. 

Roads and parking 

All internal roads within the secondary processing plant would be asphalt sealed. 
Employee and visitor car parking (for about seventy vehicles) would be provided near 
the main entrance. 
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Sewage 

Sewage would be treated in a septic tank disposal system approved by the Health 
Department. Contractors would be engaged to maintain and remove sludge from the 
septic tank for disposal in accordance with the requirements of the Shire of Northam. 

Fire services 

The fire protection system would consist of a water ring main with independent supply 
and hydrants at suitable locations. A foam injection system would be installed in the 
solvent extraction area, and fire-fighting equipment would be provided to meet the 
potential hazards of the various stored chemicals. 

Security 

The plant site would be enclosed within a 2 m high wire mesh security fence to prevent 
unauthorized entry. A controlled access gate would be attended by security personnel. 
The barium precipitation building would be enclosed within a 1 m thick earthen wall, 
with access controlled through the use of electronic card keys. 

Drainage 

Stormwater would be directed (via a system of open channels) to a centralized drainage 
sump. Stormwater runoff would be contained entirely within the plant site. 

Occupational hygiene and safety 

The administration and workshop buildings would contain ablution facilities, including 
a clean change area and showers. Work clothes would be supplied by Ashton. 

On-site safety equipment would include safety showers and eye-bath stations in all 
process areas. A suitably equipped first-aid station would also be provided in the 
administration building. Additional first-aid and health-care services are available from 
the Northam Regional Hospital. 

Medical emergency procedures would be developed and documented, with advice 
sought from the Health Department and the Department of Occupational Health, Safety 
and Welfare. The procedures would indicate the responsibilities of selected personnel 
in the event of an emergency. 

4.3.9 PRODUCT HANDLING AND TRANSPORT 

The rare earth compounds would be produced in a dry powder form and would be non-
radioactive. However, under certain circumstances, some rare earth oxides can be toxic. 

All products would be spot sampled and analysed to ensure consistency with 
established specifications while in storage bins. From the product storage bins, rare 
earth compounds would be packaged in plastic-lined drums, sealed, stacked on pallets 
and then shrink-wrapped with plastic film. Various sized drums (e.g. 1 kg, 5 kg and 
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10 kg) would be used. Each rare earth compound would be packaged on separate 
pallets. Rare earth concentrates would be transported in 900 kg bulka bags. All product 
packaging would be to approved export standard. 

4.3.10 WORKFORCE AND OPERATING HOURS 

Construction workforce 

The workforce is expected to peak at about 150 during the construction phase, with 
employment opportunities for local residents with appropriate skills. 

Normal construction hours would be worked (i.e. 7.00 a.m. to 6.00 p.m., Monday to 
Friday and possibly Saturday). 

Operations workforce 

The operations workforce would comprise approximately fifty people. This workforce 
would mostly be recruited from the local region; only about ten technical positions 
would be filled through recruitment from the Perth metropolitan area. 

The main processing areas of the plant would operate 24 hours a day on a shift basis. 
Maintenance and security personnel would also work shift hours. Most material 
handling would be undertaken on day shift; however, some transport activities (other 
than product transport) may be undertaken outside normal hours to fit transport 
schedules. Administration staff would work on day shift. 

The secondary processing plant would operate for 12 months (365 days) each year. 

4.3.11 CONSTRUCTION 

The project schedule for the proposed construction and commissioning of Stages I, II 
and III of the secondary processing plant is indicated in Section 1.3. 

A major engineering/construction company would be engaged for the detailed 
engineering, procurement and construction management. The construction work is 
likely to require the use of some local contractors and subcontractors. 

Site preparation would involve earthworks. Conventional earthmoving equipment, such 
as front-end loaders, bulldozers and trucks, would be used. Construction would involve 
the assembly of major plant components, many of which would be manufactured off 
site. A range of on-site civil engineering construction activities would be required. 

All construction materials and practices would comply with the relevant Australian 
standards and codes of practice. In particular, the relevant sections of the SAA 
Earthquake Code (AS 2 121-1979) relating to the design of buildings in seismic areas 
would be adopted, together with the draft AS 1170.4 earthquake code. Construction 
materials would be sourced, wherever possible, from within Western Australia. 
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4.3.12 DECOMMISSIONING 

A number of factors, such as a downturn in the rare earths market, could reduce the 
estimated economic life of the project (30 years). Conversely, constant improvements 
through advances in technology and continued expansion of the demand for rare earths 
could extend the life of the project. 

Specific details of decommissioning are yet to be developed. A general description of 
the proposed approach to decommissioning and rehabilitation is provided in 
Section 9.2.14. 
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Chapter Five 

OCCUPATIONAL AND ENVIRONMENTAL 
RADIATION 

This chapter describes the occupational and environmental radiation aspects of the 
project. The chapter comprises: 

background information on radiation, radiation exposure and radiation protection 
standards; 

details of the radiation sources, and associated radiation dose assessments, for the 
project in terms of gamma radiation, thoron and radon gas and their associated 
radioactive progeny, and airborne long-lived radionuclides; 

a description of the management approach to radiation protection, including 
radiation protection criteria, employee exposure, and the management of 
radioactive emissions; 

a discussion of monitoring, including the proposed operational radiation 
monitoring programme, and the proposed health programme. 

5.1 RADIATION 

5.1.1 BACKGROUND INFORMATION 

The process of spontaneous disintegration of an unstable nucleus is called radioactivity. 
The nucleus is unstable because it has excess energy, some of which is emitted in a 
decay process that involves the release of radiation energy. This radiation has a number 
of different forms, including alpha and beta radiation, gamma rays and X-rays, and 
neutrons. Atoms characterized by unstable nuclei are termed radionuclides. 

The decay products of a radionuclide, termed 'progeny', may in many instances also be 
unstable and subject to radioactive decay. The decay process continues until a stable 
isotope is produced. Therefore, for any radionuclide there may exist a decay series or 
'chain' of subsequent unstable progeny. Monazite contains two such decay chains, 
originating from the radionuclides thorium-232 (Th-232) and uranium-238 (U-238). 
These decay chains are shown in Figure 5.1. In this document these chains are assumed 
to be in secular equilibrium (i.e. the activity of the progeny is equal to that of the parent) 
for all calculations of radiation exposure. 
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The rate of disintegration or 'activity' of a given radionuclide is measured in becquerels 
(Bq); 1 Bq is equal to one disintegration per second. The specific activity of a material 
for a radioisotope is the activity of that isotope per kilogram of material. 

Radiation comes from a range of natural sources such as the sun and outer space, and 
from naturally occurring radioactive isotopes in the atmosphere, rocks and soil, and in 
rivers and oceans. Radiation from the sun and space (cosmic rays) and from radioactive 
atoms in all of the matter on earth produces a naturally occurring level of radiation that 
vasies from place to place and is referred to as 'background radiation'. In addition to this 
natural background radiation, people are exposed to various artificial sources of 
radiation, notably X-rays for medical purposes. Table 5.1 presents information on the 
penetrating ability of different forms of radiation. 

Table 5.1 Penetrating ability of radiation 

Type 	Composition 	 Interaction with materials 

Alpha Positively charged helium Will just penetrate human skin. Stopped by a sheet of 
nucleus paper. 

Beta Electron Passes through about 1 cm of flesh. Stopped by thin 
sheet of aluminium. 

Gamma Electromagnetic radiation Passes through human body. 	Heavily absorbed by 
1 m of concrete. 

X-ray Electromagnetic radiation Less penetrating than gamma rays, but still passes 
through human flesh. Heavily absorbed by lead sheet. 

Neutron Neutron Passes through human flesh. 	Stopped by I m of 
water. 

Radiation is measured in terms of the 'absorbed dose', or the energy imparted by 
ionizing radiation to a specified amount of matter. The unit is the gray (Gy). 

The biological effect of an absorbed radiation dose received by an individual is 
expressed in terms of the 'effective dose-equivalent', the unit for this quantity being the 
sievert (Sv). For simplicity, the term dose is used in this document to signify effective 
dose-equivalent, and 1 Gy is assumed to equal 1 Sv. 

The annual average dose for people living in industrialized countries, from background 
and artificial sources, has been evaluated to be about 2.4 mSv (United Nations 
Scientific Committee on the Effects of Atomic Radiation 1988). The contribution from 
the various sources of background radiation is shown in Table 5.2. 

5.1.2 RADIATION EXPOSURE 

Exposure to radiation may occur through external and internal sources. External 
exposure results from the emission of gamma or beta rays from a source outside the 
body. Internal exposure results from radioactive atoms that enter the body through 
inhalation or ingestion; for example, from breathing air, eating food or drinking water. 
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Table 5.2 Major sources of radiation contributing to doses received by people in industrialized 
countries 

Sources of radiation 	 Percentage of annual average dose (2.4 mSv) 
received by people in industrialized countries (%) 

Radon gas in homes 46 
Medical (mainly from X-rays) 15 
Naturally radioactive elements in the body 14 
Rocks and soil 12 
Cosmic rays from outer space 13 
Others (including occupational) 1 

Note: 	Column does not add up to 100% because of rounding. 
Sow-ce: 	United Nations Scientific Committee on the Effects of Atomic Radiation 1988. 

Possible exposure pathways associated with the proposed development comprise: 

External: 

- 	Exposure to gamma radiation from materials outside the human body. 

Internal: 

- 	Inhalation of particulate thoron and radon progeny, which form in the 
atmosphere by the decay of thoron and radon gas escaping from solid 
materials. 

- 	Inhalation of airborne particulate matter containing respirable particles of 
long-lived alpha-emitting radionuclides. 

All three pathways may be of consequence in the handling of members of the Th-232 
and U-238 decay chains. Therefore, these pathways have to be considered in detail for 
operations involving the basic ore, the beneficiated ore and the waste residue. The dose 
assessment of these possible exposure pathways is described in Sections 5.2.2 to 5.2.4. 

5.1.3 RADIATION PROTECTION STAN DARDS 

Experience with radiation and radioactive materials since the late nineteenth century has 
made it clear that people need protection from exposure to excessive levels of radiation. 

Requirements for radiation control in Western Australia are contained in the following: 

Radiation Safety Act 1975; 

41 	Radiation Safety (General) Regulations 1983; 

Mines Regulation Act Regulations 1976; 

Radiation Safety (Transport of Radioactive Substances) Regulations 1991; 
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Commonwealth of Australia's Code of Practice on Radiation Protection in the 
Mining and Milling of Radioactive Ores 1987; 

Commonwealth of Australia's Code of Practice on the Management of Radioactive 
Wastes from the Mining and Milling of Radioactive Ores 1982; 

Commonwealth of Australia's Code of Practice for the Safe Transport of 
Radioactive Substances 1990. 

As with other Australian radiation protection standards, these are based on 
recommendations from the International Commission on Radiological Protection 
(ICRP) and the National Health and Medical Research Council, and involve three main 
principles: 

No practice involving exposure should be permitted unless the benefits outweigh 
the risks. 

All exposures to radiation should be kept as low as reasonably achievable, social 
and economic factors being taken into account (this is known as the ALARA 
principle). 

No individual may receive, in any one year, a dose exceeding the limit specified 
for his or her particular circumstances. 

In general, these principles are no different from those applied to all potentially 
hazardous occupations in that risks are weighed against benefits, and protective 
measures are employed to reduce those risks and to comply with statutory safety 
standards. 

In setting radiation protection standards, the ICRP assumes that there is no threshold 
dose for the induction of cancer and that the effect of radiation is directly proportional 
to the dose and is independent of dose rate. Guidelines for setting concentration limits 
for different radioactive materials in air, water or food are produced as follows: 

The dose limit for whole-body exposure is set as the primary standard. 

Models are developed that describe the distribution and retention of radioactive 
materials within the body and the dose-equivalent delivered by a given intake of 
material. 

Radiation doses are calculated using models that relate concentrations of 
radioactive materials in the environment to the rate of intake of contaminated air, 
food and water. 

The dose limits in regulations distinguish between people exposed to radiation in the 
course of their work and members of the public. Dose limits for occupationally exposed 
employees, such as medical radiographers or uranium miners, are set to ensure that the 
average risks associated with the exposure of these employees are no greater than the 
risks incurred by workers in other occupations with a high standard of safety. 
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The annual dose limit for radiation workers is currently set at 50 mSv for designated 
employees, and 5 mSv for non-designated employees for uniform exposure of the whole 
body. For members of the public, dose limits are determined by making radiation risks 
comparable to other risks in daily life, as distinct from occupational risks. The ICRP 
sets this level at an incremental annual dose limit of 1 mSv above background levels for 
individual members of the public who receive the highest dose. 

Table 5.3 shows the relevant radiation protection standards for radiation workers and 
members of the public taking into account projected changes in Western Australian 
legislation to incorporate recent revisions in some ICRP recommended limits. These 
revisions include a reduction from 50 mSv to 20 mSv in annual dose limit for radiation 
workers (International Commission on Radiological Protection 1990). 

Table 5.3 	Radiation protection standards* 

Category Dose limit (mSv/a) 

Present 	 Planned 

Designated employee 50 	 20* * 

Non-designated employee 5 	 2 

Memberof public It 	 itt 

* 	Annual dose limits reconunen4ed in the Commonwealth of Australia's Code of Practice on Radiation Protection in the 
Mining and Milling of Radioactive Ores 1987. 

** 	100 mSv in 5 years, 50 mSv in any 1 year. 
t 	Ljfetime average provided no more than 5 mSv in any 1 year. 
tt 	1 mSv per year averaged over any 5 consecutive years. 

Rather than merely meeting statutory limits for exposure, Ashton has chosen to pursue 
design and management procedures that would reduce exposure to that as low as can 
reasonably be achieved. Such an approach is said to follow the ALARA principle. 

5.2 DOSE ASSESSMENT 

5.2.1 RADIATION SOURCES 

The potential sources of radiation for the proposed project and measures to limit them 
are summarized in Table 5.4. Transport related sources and control measures are 
discussed in detail in Chapter 6. 

5.2.2 GAMMA RADIATION ESTIMATES 

The major potential gamma radiation sources associated with the project, excluding 
those involving transport of ore or waste, would be as follows: 

orebody and ore stockpile 
beneficiated ore storage tanks 
ore and beneficiated ore processing areas 
waste residue. 
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Table 5.4 Principal sources of radiation from the Mt Weld project 

Management 

Management of mine dewatering would leave ore with 8% 
water, which would substantially reduce dust generation. 
Sites with the potential for dust generation would be watered. 

Low gamma doses due to low specific activity of ore, and 
limited exposure time. 

Negligible as process is wet or contained within the plant. 

Low gamma doses due to low specific activity of ore, and 
limited exposure time. 

Negligible as process is wet. 

Low gamma doses due to low specific activity of ore, and 
limited exposure time. 

Negligible as containers would be sealed. 

Low gamma doses due to low specific activity of ore, limited 
exposure time and shielding of tanks by bunding. 

Source 

Mining and stockpiling of ore 

Internal exposure 

External exposure 

Processing of ore in beneficiation plant 

Internal exposure 

External exposure 

Processing of beneficiated ore 

Internal exposure 

External exposure 

Storage of beneficiated ore and residue 

Internal exposure 

External exposure 

Disposal of waste residue 

Internal exposure 	 Proposed levels in evaporation ponds are insignificant; 
material returned to mine would be covered and revegetated. 

External exposure 	 Negligible level of gamma dose due to soil/rock 
embankments and low occupancy rates. 

Estimates of gamma doses have been made using the following equation derived from 
the United Nations Scientific Committee on the Effects of Atomic Radiation (1977): 

D = (4.1CT + 8.4 CU) AR 

where D = the dose rate in j.tGy/h (equivalent to p.Sv/h for gamma radiation) at 
a point some distance from the source; 

CT = the percentage by weight of thorium for the source; 

CU = the percentage by weight of uranium for the source; 

A 	= 	the solid angle in steradians subtended by the source at the point 
by the gamma-emitting body; 

R 	= 	the absorption factor for shielding material. 
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Absorption factors vary depending on the nature of material used. For example, to 
achieve a 50% reduction in gamma dose from monazite requires 15 mm of lead, 25 mm 
of steel or 15-25 cm of sand. 

The thorium content, the dimensions of the source, and the shielding have been 
estimated for each gamma source. The resulting dose has then been calculated using the 
above equation. In areas with multiple sources, such as in processing plants, the dose 
estimate is the sum of each individual source. 

Mining activities 

Approximate gamma dose estimates can be made for mine workers assuming constant 
exposure to the mine pit for 360 hours per annum (12-hour shifts for 30 days each year), 
a thorium content of 0.07%, and no shielding. The dose rate from an extensive 
horizontal slab of ore at least I m thick is approximately 1.7 tSvTh, which would yield a 
dose of 0.62 mSv/a. Allowing contributions from vertical exposure of the orebody, the 
dose estimate would rise to approximately 1.0 mSv/a. 

However, when the conversion of absorbed dose in air to effective dose is made (United 
Nations Scientific Committee on the Effects of Atomic Radiation 1988), the actual 
estimate reduces to 0.7 mSv/a. Mine workers would be employed on a contract basis 
with other mining operations in the region such that no single worker operated in the 
mine for more than 30 days per annum. 

Ore beneficiation 

Gamma dose values would be comparable with those for beneficiated ore processing, 
which is discussed below. 

Beneficiated ore processing 

Annual dose values for workers in a processing plant for rare earths were estimated in 
the draft environmental impact statement for the Port Pine Rare Earths Plant, Stage 3 
(Kinhill Engineers Pty Ltd 1990). The calculated range for the Port Pine study, 
2-5 mSv/a, scales to 0.05-0.13 mSv/a for Meenaar using the relative thorium 
concentrations in the feedstock for the two projects (5.3% for Port Pine: 0.14% for 
Mt Weld). Therefore, 0.1 mSv/a is estimated to be the approximate annual dose for 
workers at the Meenaar and Mt Weld plants. Plant layout for the beneficiated ore 
processing plant would be carefully arranged to minimize doses according to the 
ALARA principle. The distribution of radionuclides in process streams is shown in 
Figure 5.2. Streams that contained elevated concentrations of radionuclides would be 
blended into the main solid residue stream immediately after their production. 

Within the Meenaar plant, the material with the highest concentration of radionuclides 
would be the precipitate from the barium—radium removal step. However, this material 
would be present only in small quantities at any one time and the absorbed dose would 
not be large (less than 3 pSv/h at I m distance). 
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In accordance with the ALARA principle, the barium—radium precipitation unit in the 
Meenaar plant would be contained within a separate building with strictly controlled 
access. Only a few nominated employees would have access to the building; their time 
of occupancy would be monitored and controlled to ensure compliance with exposure 
limits set Out in the Commonwealth of Australias Code of Practice on Radiation 
Protection in the Mining and Milling of Radioactive Ores 1987. 

The barium—radium unit would be the highest exposure risk area within the plant. 
Control measures to minimize doses to workers would include the following: 

minimal volume of residue in the unit at any time (less than 100 kg) 
rapid blending of residue Stream with other residues 
equipment designed for minimum maintenance and operator attention. 

5.2.3 THORON, RADON AND ASSOCIATED PROGENY ESTIMATES 

Radon (Rn-222) and thoron (Rn-220) are produced naturally from the radioactive decay 
of uranium and thorium respectively. These gases and their progeny are present in the 
atmosphere as a result of natural release from soils and rocks. Within an orebody, 
restrictions on gas movement normally prevent loss of radon or thoron prior to their 
decay to solid radon progeny. This is especially true of thoron which has a very short 
half-life of only 55 seconds and thus poses minimal risk at any distance away from its 
source. Release of radon and thoron may be expected upon exposure of the ore during 
mining, or during processing of the ore. 

Estimates of radon and thoron release are based on laboratory studies of the Mt Weld 
ore by ANSTO. Due to the low levels of radionuclides present in the ores, concentrate 
and residues, levels of radon and thoron emission have been compared with those 
emanating from areas of natural Australian soils. To put release rates in perspective, 
radon and thoron emissions from Australian soils average 0.022 Bq/s per square metre 
of surface for radon and 1.7 Bq/s per square metre of surface for thoron (Schery et al. 
1989). 

Mining activities 

The concentration of uranium in the Mt Weld ore is close to that of background levels, 
and radon emissions would be only about four times those from an area of soil of a size 
comparable to the mine pit. Thoron levels would be approximately forty-three times 
greater than those from this area of soil but, at these concentrations, would not present a 
significant source of radiation exposure in an open-cut mine. 

The combined emissions from stockpiles and ore storage areas would be equivalent to 
those emanating naturally from 3.0 ha of soil for radon and 19.1 ha of soil for thoron. 

Ore beneficiation and processing 

Chemical treatment of ores may increase the release rate of radon and thoron by 
opening up additional release pathways. Chemical attack on ore would be strongest 
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during processing of beneficiated ore. Estimates of release of both gases during the 
various phases of processing show that, similar to mining, release rates are trivial. Total 
emissions from the major process streams would be equivalent to those emanating 
naturally from 2 ha of soil for radon and 9 ha of soil for thoron. 

Estimates of release rates are highest for the barium—radium precipitation step. 
However, actual releases would be low due to the small quantities of residue present at 
any one time. Enhanced ventilation in this area would ensure that gases did not 
accumulate to significant concentrations. 

5.2.4 LONG-LIVED RADIONUCLIDES 

Long-lived radionuclides are those members of the thorium and uranium decay chains 
with half-lives longer than about 30 days. These include thorium, uranium and radium 
radionuclides as indicated in Figure 5.1. The exposure pathway of concern for long-
lived radionuclides is inhalation of dust. 

Mining activities 

Dust levels would be readily controlled below 0.5 mg/rn3  on an annual average basis as 
the ore would be wet. The estimated dose at 0.5 mg/rn3  would be 0.1 mSv/a assuming 
an inhalation rate of 1.2 rn3/h, 360 hours worked per annum and an Activity Median 
Aerodynamic Diameter (AMAD) particle size of 5 .Lm. 

Ore beneficiation and processing 

As both ore beneficiation and processing contain only wet stages, air quality within 
these operations would be controlled such that the concentration of airborne ore and 
beneficiated ore would not exceed 0.1 mg/m3. Allowing for a possible three-fold 
concentration of thorium in dust and an AMAD particle size of 1 Lrn (following 
chemical attack), and assuming an operation of 43 weeks at an average of 55 hours per 
week, the likely upper estimate of dose of workers at the beneficiation plant would be 
1.6 mSv/a. At the secondary processing plant, with a worker occupancy of 48 weeks at 
40 hours per week, the upper estimate of dose would be 1.3 mSv/a. 

5.2.5 SUMMARY OF ANNUAL DOSES 

Total incremental annual radiation exposure of worst affected employees for activities 
excluding transport is summarized in Table 5.5. It can be seen that all workers would 
receive doses below the ICRP draft recommendation of 2 mSv/a (1990) or the existing 
5 mSv/a limit for general workers (non-designated employees) set by the 
Commonwealth of Australia's Code of Practice on Radiation Protection in the Mining 
and Milling of Radioactive Ores 1987. 
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Table 5.5 Annual employee dose estimates (mSv) from all exposure pathways* 

Exposure pathway 	 Radiation source 

Mine 	 Beneficiation plant 	Processing plant 

	

(Mt Weld) 	 (Meenaar) 

Gamma 
	

0.7 
	

0.1 
	

0.1 
Thoron, radon and progeny 

	
(negligible) 
	

(negligible) 
	

(negligible) 
Long-lived radionuclides 

	
0.1 
	

1.6 
	

1.3 

Total 	 0.8 	 1.7 	 1.4 

* 	Worst -affecied individual. 

5.2.6 PUBLIC EXPOSURE 

Incremental doses above background levels to members of the public would be 
negligible. 

Pathways by which members of the public would be exposed to radiation as a result of 
this project are extremely limited. With the exception of the transport component 
(Chapter 6), pathways of exposure for the public not directly entering Ashton premises 
at Mt Weld or Meenaar would be as follows: 

Gamma radiation: Sources are of such low specific activity that doses at the plant 
boundaries would be indistinguishable from background levels. 

Radon and thoron: Emissions within the plant and mine would be sufficiently low 
as to be indistinguishable from background levels at the plant boundary. 

Inhalation of radionuclides: Strict management of concentrate and residues at 
Meenaar would prevent occurrence of any significant concentration of dust 
containing radionuclides; small amounts of dust containing radionuclides may 
escape from the mine and stockpile at Mt Weld but would be unlikely to come into 
contact with people in the vicinity in quantities that would result in measurable 
doses. 

Visitors to the mine or plant would be regulated such that there was little chance of their 
receiving a discernible portion of the 1 mSv/a dose recommended as the maximum 
increment allowable above background levels. 

5.3 MANAGEMENT APPROACH 

53.1 RADIATION PROTECTION CRITERIA 

The formal regulatory radiation protection requirement is that radiation exposure of 
personnel be limited to comply with the State and Commonwealth requirements cited in 
Section 5.1.3, which include annual dose limits as recommended by the ICRP through 
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the relevant Australian codes of practice. Ashton would comply with these 
requirements. 

Exposure from multiple sources requires that the total dose from all sources be less than 
the annual dose-equivalent limit. This may be represented as follows: 

Dt = De+Di+Dd 

where Dt = annual dose-equivalent limit as described in Table 5.3; 

De = external radiation contribution from gamma radiation; 

Di 	internal radiation contribution from inhalation and ingestion of 
radionuclides; 

Dd = internal radiation contribution from thoron and radon progeny. 

Additionally, there is a need to comply with the ALARA principle described in Section 
5.1.3. This principle can be implemented in a number of ways, including: 

the physical design of the plant and equipment 
the design of the process operation 
control measures instituted during plant operation 
limited access and exposure periods 
good occupational hygiene practices. 

In practice, it is useful to establish, at an early stage in design, a set of qualitative and 
quantitative design criteria to guide designers in the achievement of the ALARA 
principle. This involves the calculation of annual doses using worst-case assumptions. 
The ongoing monitoring programme (Section 5.4) is then used to compare actual doses 
with dose limits. The design criteria for the Mt Weld project would include the 
following measures: 

establishment of a controlled-access area for the barium—radium precipitation 
stage; 

physical separation of controlled areas from other sections of the rare earths 
processing operation by use of barriers; 

design of the above areas to resist earthquake damage; 

reduction of air contamination by avoiding the handling of dry material; for 
example, the wet milling of ore and the disposal of residue in wet form; 

remote operation of process equipment located in the controlled area, to reduce 
potential exposure times; 

full containment of the process to minimize potential for spillages; 
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shielding, where necessary, of equipment and storage areas containing bulk 
quantities of radioactive material, to reduce exposure rates; 

selection and design of equipment in the controlled area for reliable operation and 
ease of maintenance; 

use of non-absorbent, easy-to-clean floor surfaces, bunded to contain spills for 
return to the process; 

provision of facilities for easy and regular washing of floors and equipment. All 
washings would be returned to the process via floor sumps; 

provision of operator access via a change room to controlled areas (i.e. the 
monazite milling and residue filtering facilities). 

The proposed radiation protection design criteria for the project are listed in Table 5.6. 
Radiation exposures would be continually reviewed during the operation of the mining 
and processing operation to identify opportunities to improve practices and procedures. 

Thble 5.6 Radiation protection design targets 

Personnel category 	 Design criteria* 	 Relationship to radiation 

	

(mSv/a) 	 protection standards 

Employees 	 <2 	 Less than the proposed annual 
dose limit for non-designated 
employees 

Members of the public 	 <0.05 	 Less than 5% of annual dose 
limit 

* 	These are target criteria for Ashion in developing a Radiation Managenens Plan. until fine tuning of plant operations was 
possible, exposure rates to employees might be twice this level. 

5.3.2 MANAGEMENT OF EMISSIONS OF RADIONUCLIDES 

Emissions to the atmosphere 

The emission of radionuclides to the atmosphere may occur as follows: 

alpha-emitting radionuclides emitted during mining, stockpiling and transfer of 
ore; 

emissions of thoron and radon from ore, beneficiated ore and waste residue during 
all stages of the operation. 

Mining activities would be conducted to conform with the Commonwealth of 
Australia's Code of Practice on Radiation Protection in the Mining and Milling of 
Radioactive Ores 1987, and would involve ore with a moisture content of around 10%, 
thus minimizing dust generation. Other dust reduction measures would include road 
wetting and stockpile contouring. 
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The use of wet processing would prevent dusting of the beneficiated ore and of 
subsequent radioactive products and wastes. Beneficiated ore would be stored in sealed 
tanks to await transport. Storage tanks would be shielded from the adjacent areas by 
earthen bund walls. 

No specific radon or thoron control measures are planned, as thoron and radon release 
would be sufficiently small not to be a problem. 

Liquid and solid wastes 

The deposition of radioactive waste from the project would be governed by the 
Commonwealth of Australia's Code of Practice on the Management of Radioactive 
Wastes from the Mining and Milling of Radioactive Ores 1982. The two waste streams 
covered by the Code would be the residue from the beneficiation plant at Mt Weld and 
the residue from the secondary processing plant at Meenaar. Wastewater from the 
Meenaar plant would contain concentrations of radionuclides similar to those found in 
water supplies around metropolitan Perth (e.g. 10-90 mBq/L of Ra-226 and 15-
150 mBq/L of Ra-228 Cooper 1989]) and would not be classified as a radioactive 
waste. 

Precipitation and filtration treatments of neutralized wastewater from the Meenaar plant 
would remove effectively 100% of the thorium and 99.8% of the uranium as solids in 
the main residue for return to Mt Weld. The minimal amounts of radionuclides entering 
ponds with wastewater would not accumulate to higher concentrations, as 
approximately 7,000 'a of solids would be deposited with them on evaporation. 

Prior to commissioning residue disposal facilities for these streams, approval for a 
management plan covering operations at the facilities would be obtained from the 
Department of Mines, the EPA and other relevant authorities. The management plan 
would cover the design of the facility, its operation and final rehabilitation. In the 
present case, there is little likelihood that deposition of residue would pose a 
radiological hazard. The concentration of radionuclides in both residue streams 
(Figure 5.3) is below that of the natural orebody at Mt Weld (Table 5.7). Both residue 
streams would be disposed of at Mt Weld by shallow burial. 

Table 5.7 Concentration and annual tonnages of radionuclides in mine and residue streams 

Material Total dry weight 

(tJa) 

Thorium 

(%) (tJa) 

Uranium 

(%) (i/a) 

Mined ore 50,000 0.07 34.4 0.002 1.25 

Beneficiation residue 40,0(X) 0.05 20.4 0.002 0.95 

Meenaar plant residue 20,000 0.07 14.0 0.001 0.30 
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OREBODY 
50,000 Va mined 

Activity 	Amount 
32 Bqig 	Th 34.4 tia 

U 1.25t/a 

4 

BENEFICIATION j 

BENEFICIATION RESIDUE I 	I CONCENTRATE 12,000 Va 
40,000 Va DEPOSITED IN TRUCKED TO MEENAAR  

POND AT MT WELD AS A PASTE 

Activity 	Amount Activity 	Amount 
25 Bqig 	Th 20.4 Va 54 Bq!g 	Th 14 t/a 

U 0.95 t/a U 0.30 t/a 

SECONDARY 
SOLID RESIDUE PROCESSING 

28,500 Va TRUCKED TO 
RESIDUE POND AT 

MT WELD A$A PASTE 

Activity 	Amount 
23 Bq;g 	Th 14 tia 

U0.3Otia 

* Based on dry residue 

Figure 5.3 

MASS BALANCE OF THORIUM AND URANIUM FOR 
THE MT WELD PROJECT 

Shallow burial at remote and sites is an effective mechanism for the safe disposal of 
low-level radioactive wastes. A categorization scheme produced for the safe disposal of 
natural radioactive waste in Western Australia (Toussaint and Hartley 1991) uses the 
radioactivity and volume of wastes to suggest an appropriate method of disposal. 
Applying that scheme to the Mt Weld residues shows that their appropriate method of 
disposal lies around the upper limits of a municipal landfill or the lower limits of an 
industrial waste site. 

The major area of concern in deposition of solid residue from the secondary processing 
plant is the potential for radionuclides to leach into groundwater. Within the solid 
residue streams, radionuclides would occur as high surface area hydrous oxides and 
hydroxides. In this state, both thorium and uranium would be largely insoluble under 
most conditions likely to be encountered. Radium, however, would be fairly soluble in 
saline groundwaters and is likely to be the limiting radioactive element. 

Within the processing of beneficiated ore, special regard has been given to the fate of 
radium. The general scheme of radionuclide distribution within waste streams is shown 
in Figure 5.2. Effectively, all radionuclides passing to the cerium circuit are 
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precipitated Out during neutralization of the wastewater. Radium in the liquor stream 
passing to the rare earth solvent extraction process would be removed by precipitation 
with sulphate. Should this process be shown to remove unacceptably high levels of rare 
earths, a different, equally efficient method of radium removal would be undertaken. 
Radionuclides in solid waste resulting from neutralization of wastewater and 
precipitation of radium would be returned to Mt Weld in the general residue stream. 

The lead component (Pb-210) in the rare earth liquor would be effectively removed by 
precipitation with sulphide. This process would also occur in the impurity removal 
stage in the isolated section of the processing plant. The residue would then be blended 
into the major waste stream. As Pb-210 is part of the uranium chain that occurs at very 
low concentrations, amounts of lead residue would be small. 

As the orebody within the carbonatite pipe at Mt Weld contains levels of radionuclides 
above those to be deposited in residue structures, pollution of soils and waters by 
radionuclides would not pose a significant threat. Baseline measurements of 
groundwater radioactivity at Mt Weld show that levels of alpha and beta radioactivity 
are presently about twice those recommended for drinking water (recommended gross 
alpha or gross beta level is 0.1 Bq/L; measured values at Mt Weld are 0.14 Bq/L and 
0.11 Bq/L for gross alpha, and 0.38 Bq/L and 0.25 Bq/L for gross beta). 

Containment of residues within ponds and measures to stop movement of leachate 
would be largely aimed at the by-products of the beneficiation and caustic cracking 
processes. Nevertheless, the compacted clay liner of the ponds would retard any large 
movement of radionuclides. 

5.4 MONITORING 

5.4.1 OPERATIONAL MONITORING PROG RAMME 

Radiation monitoring is required under the codes and regulations cited in Section 5.1.3. 
The proposed approaches to occupational and environmental radiation monitoring 
programmes are summarized in Tables 5.8 and 5.9. 

The details of the actual programmes would be determined as part of the Radiation 
Management Plan developed in consultation with the Department of Mines and the 
Health Department. Initially an intensive monitoring programme would be undertaken 
to confirm predictions and to identify areas requiring particular attention. The following 
areas would be examined in detail: 

mining operations; 

beneficiation plant; 

secondary processing plant (in particular levels in barium—radium precipitation and 
at the plant boundary); 
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wastewater in evaporation ponds; 

transport operations; 

deposition of residues. 

Table 5.8 Occupational radiation monitoring programme 

Radiation parameter 	 Site/personnel monitored 	Frequency of measurement 

Absorbed gamma dose 	Mine workers 	 Continuous with 3-month 
integration time 

Mine, ore bcneficiation, 	Quarterly survey 
beneficiated ore processing 

Radionuclides in air (gross alpha Mining and processing 
	

Monthly 
levels) 	 operations 

Surface contamination 	Crib, change and ablution areas. Daily visual inspections by 
Fixed and mobile plant 	supervisors. Weekly inspection 

by radiation safety officer 
Monthly spot measurements 

Radon and thoron progeny 	Mine area, ore stockpile, 	Monthly measurements using 
processing operations 	portable instruments 

Table 5.9 Environmental radiation monitoring programme 

Radiation parameter 	 Location monitored 	 Frequency of measurement 

Absorbed gamma dose 	Mine and plant perimeter 	Biannual surveys 

Radionuclides in air 	 Sites around mine or plant 	Biannual surveys 

Radon and thoron progeny 	Sites around mine or plant 	Biannual surveys 

Radionuclides in water 	Bores around evaporation ponds Monthly 
and disposal dams 

5.4.2 HEALTH PROGRAMME 

The health of employees would be monitored in accordance with the Radiation Safety 
Act 1975 and other requirements of the Health Department. The final programme and 
reporting requirements would be determined within the Radiation Management Plan, in 
consultation with the Health Department and the Department of Mines, before the 
commencement of operations. 
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Chapter Six 

TRANSPORT 

This chapter presents the proposed method of transporting: 

concentrate to the secondary processing plant at Meenaar 
feedstock chemicals to Meenaar and Mt Weld 
rare earth products to Fremantle 
residue to dedicated residue ponds at Mt Weld. 

It includes a detailed description of operations, an assessment of transport-related 
radiation, and a discussion of contingency plans. Although radiation would not be a 
significant constraint to transport operations, it is treated here in some detail. This 
treatment is part of Ashton's commitment to the ALARA principle, which results in the 
adoption of practices that go further than merely meeting statutory requirements. 
Impacts of road transport on traffic movements are discussed in the environmental 
evaluation for Mt Weld (Chapter 8) and Meenaar (Chapter 9). 

6.1 CONCENTRATE 

6.1.1 COMPOSITION OF CONCENTRATE 

The concentrate would have the composition shown in Table 6.1. The material would 
be in the form of a paste (approximately 85% solids) able to be pumped after some 
reslurrying. For the purposes of the following discussion, it is assumed that all the 
radionuclides present in the ore are essentially in secular equilibrium; that is, the 
activity of the decay products is equal to that of the parent in the material (Chapter 5). 
The activity estimate is based on a concentration of 0.14% thorium and 0.004% 
uranium on a dry weight basis, as estimated in concentrate from the AMDEL pilot plant 
(or 0.115% thorium and 0.003% uranium in the paste). 

6.1.2 GENERAL DESCRIPTION OF TRANSPORT 

Levels of radiation would be sufficiently low that concentrate from Mt Weld would not 
be classified as a radioactive substance under the WA Radiation Safety (Transport of 
Radioactive Substances) Regulations 1991, the Commonwealth of Australias Code of 
Practice for the Safe Transport of Radioactive Substances 1990, or the State and 
Commonwealth dangerous goods codes and regulations. These specify that radioactive 
substances are those emitting in excess of 7.0 x 10 Bq/kg, whereas the average specific 
activity of the concentrate would be 5.4 x 10 Bq/kg (residue 2.3 x 104  Bq/kg). For the 
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level of radioactivity in a batch of the concentrate to exceed this statutory limit, a 30% 
increase above the average would be required. Such an increase is highly unlikely 
given the low variability of radioactivity throughout the orebody and the blending of 
ores that would occur in stockpiling, beneficiation and storage. 

Table 6.1 Composition of concentrate 

Parameter 	 Content 

Mineral content: 
Rare earth phosphate 70% 
Mixed rare earth phosphate and gocthile 10% 
Gangue minerals 20% 

Total weight (solids) 10,000 t./a 
Total wet weight 12,000 tJa 
Water content -15% 
Specific gravity (wet) 3.6 
Volume 4,500 m3/a  
Activity (dry weight) 6.5 x 101  Bq/kg 
Activity (actual) 5.4 X 10" Bqlkg 

As a result of Ashton's commitment to the ALARA principle in handling this low 
specific activity substance, many of the practices specified under the above codes and 
regulations, although not formally required, have been adopted in the transport plan. 

A total of 12,000 t/a of concentrate from Mt Weld would be transported to Meenaar by 
road (without passing through Northam) using 40 t capacity B-doubles—trucks 
comprising a prime-mover pulling two trailers. As the ratio of concentrate to residues is 
almost 2:5, most tanktainers travelling from Mt Weld to Meenaar would be empty. 
Concentrate transport requires 600 tanktainers per annum, while residue transport 
requires 1,450 tanktainers per annum. Therefore, 600 B-doubles would travel with only 
one tanktainer full and 125 B-doubles with both tanktainers empty. 

The ore paste would be moved in specifically designed ISO-type tanktainers, each 
holding 20 t, that is, less than 10 m3. 

6.1.3 OPERATIONAL PROCEDURES 

The sequence of operations for transport of concentrate is as follows: 

A B-double would be driven to the loading area adjacent to the 500 m3  ore storage 
tank at Mt Weld and the driver would leave the immediate vicinity. Both the 
concentrate loading area at Mt Weld and the unloading area at Meenaar would 
comprise a bunded concrete area, equipped with a sump. In the event of any 
spillage, ore would be washed into the sump for recovery by pumping into a 
tanktainer. 

The front tanktainer would be filled using an enclosed conveyor (with a dust 
suppression facility) located under the storage tank. The conveyor would load 
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through the top of the tanktainer, which would then be sealed. Following loading, 
any excess concentrate on the conveyor would be flushed through a recovery 
circuit and pumped into the storage tank. The filling and flushing operation, 
carried Out by Mt Weld personnel, would take about half an hour. 

The truck would leave Mt Weld and travel to the Meenaar secondary processing 
plant, a distance of approximately 880 km. This journey would take about 
12 hours, including a 1 hour allowance for meal stops and vehicle checks. The 
proposed transport route is as follows: 

- 	Mt Weld to Laverton via the Elora—Mt Weld road; 

- 	Laverton to Leonora on Laverton Road; 

- Leonora to Kalgoorlie via Menzies and Broad Arrow along the Leonora—
Kalgoorlie road; 

- 	along the Eastern bypass, Burt Street and Gatacre Street through Kalgoorlie to 
Great Eastern Highway; 

- Kalgoorlie to Meenaar via Coolgardie, Southern Cross, Bodallin, 
Burracoppin, Merredin, Kellerberrin, Tammin, Cunderdin and Meckering 
along Great Eastern Highway. 

All routes are approved for B-doubles by the MRD. 

A total of 600 trips per annum would be required, or 12 per week over 52 weeks 
per annum. 

At Meenaar, the ore paste would be slurried to 50% solids using high pressure 
sprays inside the tanktainer and pumped into a 100 m3  storage tank. 

6.2 RESIDUE 

6.2.1 COMPOSITION OF RESIDUE 

The residue would have the composition shown in Table 6.2, after blending of all 
residue streams within the plant. The material would be in the form of a paste able to be 
pumped following reslurrying. For the purposes of discussion, it is again assumed that 
all the radionuclides present in the residue are essentially in secular equilibrium. 

Based on effectively all radionuclides leaving the Meenaar secondary processing plant 
in the residue (Chapter 5), the concentration of radionuclides would be 0.048% thorium 
and 0.001% uranium in the residue paste. 

6.2.2 GENERAL DESCRIPTION OF TRANSPORT 

At Meenaar, the residue would be stored in a 350 m3  tank. In accordance with the 
ALARA principle, this tank would be shielded by a 2 m high earthen wall, 
approximately 1 m thick, to reduce the potential for exposure of plant employees and of 
truck drivers to gamma rays. 
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Table 6.2 Composition of residue 

Parameter Content 

Mineral content: 
Lime-calcium phosphate 7,000 t/a 
Radium-barium sulphate ioo t/a 
Neutralization precipitate 12,000 t/a 
Sulphuric acid cure residues 1,200 t/a 
Total dry weight 20,000 t/a 
Total wet weight 28,500 t/a 

Water content 30% 
Specific gravity 3.0 
Volume 9,500 m3/a  
Activity (dry weight) 3.3 x 10 Bq/kg 
Activity (actual) 2.3 x 10 Bq/kg 

Following delivery of concentrate to the secondary processing plant at Meenaar, the 
empty containers would be refilled with residue for transport back to Mt Weld via the 
same route. Upon arrival at the mine site, the residue would be pumped into below-
ground residue ponds. Each pond would be approximately 75 m x 75 m and would hold 
about 2 years' production of residue (based on a processing rate of 12,000 t/a of 
concentrate). After filling, these ponds would be sealed and capped (refer to Section 
4.2.4 for a description of the residue ponds). A total of 28,500 t/a of residue is to be 
transported as a paste (70% solids). 

6.2.3 OPERATIONAL PROCEDURES 

The sequence of operations for transport of residue is as follows: 

A B-double would be driven to the bunded loading area at the Meenaar secondary 
processing plant and the driver would leave the immediate vicinity. 

The Meenaar loader would fill both tanktainers from the residue tank using a 
conveyor similar to that at Mt Weld. The operation would take approximately 
1 hour. 

The loaded B-double would travel the 880 km to Mt Weld via the reverse of the Mt 
Weld to Meenaar route. The trip would take about 12 hours, including a 1 hour 
allowance for meal stops and vehicle checks. 

Upon arrival at Mt Weld, the B-double would be parked on the bunded concrete 
pad on the residue pond embankment. The pad would be equipped with a drainage 
sump. In the event of a spillage, waste would be washed into the sump and then 
pumped to the resuspension tank, or direct to the pond. 

A total of 725 trips per annum would be required, or 14 per week over 52 weeks 
per annum. 
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The contents of the tanktainers would then be pumped into the resuspension tank 
following reslurrying with high pressure sprays inside the tanktainer. Emptying 
operations would result in a slurry of approximately 50% pulp density in the 
resuspension tank. This sluny would be pumped to the residue pond and delivered 
by a conventional system of ring main and pinch valves. The tanktainer would be 
flushed. On completion, the lines would be flushed with water to prevent clogging 
of the pipe. The discharging and flushing operations for the two tanks would take 
approximately 1 hour. 

Clean empty tanktainers would be stored in a secure area adjacent to the 
beneficiation plant. 

6.3 FEEDSTOCK CHEMICALS 

Chemicals to be used at the Mt Weld beneficiation plant and the Meenaar secondary 
processing plant would be transported by road. The list of chemicals and relevant 
annual quantities are shown in Tables 4.2 and 4.3. All chemicals would be sourced in 
the Kwinana region where possible; oxalic acid and some minor constituents such as 
solvents may need to be imported via Frernantle. 

A total of 600 t of chemicals would be transported to Mt Weld each year; while the 
Meenaar secondary processing plant would require 38,220 t/a in Stage I, increasing to 
49,620 t/a in Stage III. If ammonium bicarbonate were used instead of oxalic acid, 
tonnages would increase by 3,000 t/a to 52,620 t/a (used as the worst-case value in the 
remainder of this document). 

Transport of all chemicals between Kwinana and Meenaar would follow roads approved 
for B-doubles and pass along Cockburn Road, Stock Road, Leach Highway, Tonkin 
Highway, Roe Highway and Great Eastern Highway. The route from Fremantle would 
originate in North Quay and cross Stirling Bridge to join Leach Highway; from there, it 
would follow the B-double route. State and Commonwealth regulations and codes for 
the transport of dangerous goods would be followed where applicable. 

Based on the composition of feedstock chemicals for the Meenaar secondary processing 
plant, approximately 70% of transported stocks would be classified as dangerous goods 
and would therefore be carried by B-doubles. Assuming an average 40 t load, this 
would require approximately 1,000 trips per annum. All chemicals classified as 
dangerous under the Dangerous Goods (Road Transport) Regulations 1983 would be 
transported in accordance with those regulations. Hazardous chemicals would be 
transported in bulk in containers approved for the operation and carried by B-doubles. 

The 30% of chemicals not classified as hazardous would be transported under the 
MRD's general road traffic regulations and guidelines. These chemicals would be 
transported by a mix of articulated vehicles such as B-doubles and ordinary rigid trucks. 
Assuming an average 30 t load, this would require 500 trips per annum. 
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Emergency procedures required to combat chemical spills resulting from accidents 
occurring during transport would be covered under the Western Australian Hazardous 
Materials Emergency Management Scheme. These procedures are currently in place 
throughout the State. 

6.4 RARE EARTHS PRODUCTS 

For cerium and the individual rare earths extracted in Stages II and III, rare earths 
compounds would be produced in the form of a dry powder and stored in storage bins; 
powder would be packed inside sealed plastic-lined drums varying in size from 1 kg to 
10 kg. Drums would be stacked on pallets and shrink-wrapped in plastic film to ensure 
the integrity of loads. Rare earths concentrates produced in Stages I and II would be 
packaged in 900 kg lots in 'bulka bags'. All packaging would be to approved Australian 
and export standards. 

Products would be stored on site pending customer demand. Pallets would be shipped 
in sea containers; smaller quantities would be shipped as general cargo. Loads 
transported in sea containers would vary in size according to demand. In general, it is 
expected that load-out quantities would be in the order of 20 t. In this case, 
approximately 250 loads per annum would be transported by standard trucks (along 
Great Eastern Highway and Leach Highway) to the North Quay container terminal in 
Fremantle for shipping. Demand for small quantities of individual rare earths may 
increase as Stages II and HI of the project produce more refined products, leading to a 
decrease in load size and an increase in load frequency. 

6.5 TRANSPORT-RELATED OCCUPATIONAL DOSE ASSESSMENT 

Estimates have been made of the doses from gamma radiation that workers and the 
public would be exposed to during the transport of concentrate, and the transport and 
storage of residues. While radiation levels associated with the transport and the 
corresponding levels of exposure are very low, a detailed assessment has been 
undertaken to ensure the safety of employees and the public. 

Doses due to inhalation are not included as the materials are either wet or in sealed 
vessels. 

Dose estimates for various activities associated with transport of concentrate from 
Mt Weld to Meenaar, and return of residues to Mt Weld for storage, are set out in 
Table 6.3. The principal sources taken into consideration when estimating doses were 
tanktainers of ore and residues, ore and residue storage tanks, and the residue ponds at 
Mt Weld (refer to Section 5.2 for calculation of dosage). 

The group with the highest exposure from transport would be the drivers of the 
B-doubles. With seven B-doubles, each driver would undertake 86 trips with full 
containers of concentrate and 104 trips with full containers of residues. Each trip is 
assumed to involve 11 hours' driving with 1 hour near the truck. 
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While drivers would not be involved in filling tanktainers, they would be responsible 
for connecting tanks to the pump-out facility at the residue pond. Pumping out would 
take approximately half an hour per tank, including connections. Irradiation rates from 
the residue pond would be attenuated at least 50% by the pond's earthen walls and by 
bunding of the pump-out facility. 

Loading concentrate from, and unloading to, storage tanks at Mt Weld and Meenaar 
would be carried out by plant-based staff. At Meenaar, one loader would handle all 
concentrate deliveries while another would handle residue loading operations 
(Figure 6.1). 

The project's transport operations present minimal risk of radiation exposure for the 
public. There are very few circumstances conceivable in which members of the public 
would be sufficiently close to concentrate or residues for long enough that they would 
absorb doses discernible from background levels. Two scenarios are considered below: 

Scenario 1: Although fuelling of vehicles would routinely be undertaken by 
project employees, a case can be considered where all trucks stop at the same 
petrol Station and are fuelled by the same attendant. The resulting dose (Table 6.3) 
would provide one-twentieth of the recommended annual dose limit for a member 
of the public. 

Scenario 2: A further scenario could be that of a crosswalk attendant who stopped 
every concentrate and residue truck passing from both Mt Weld to Meenaar and 
from Meenaar to Mt Weld. If the truck concerned were at the front of the stopped 
traffic for an average 3 minute period, the resulting dose would be one-hundredth 
of the recommended annual dose limit for a member of the public. 

Most realistic scenarios of the public encountering concentrate or residue trucks suggest 
an annual exposure to sufficiently few trucks (less than fifty) for such brief times (less 
than a few minutes) at relevant distances (less than 5 m) that the annual exposure would 
be less than one-thousandth of the recommended annual dose limit for a member of the 
public. 

6.6 CONTINGENCY PLANS 

6.6.1 GENERAL PROCEDURES 

Radiation risk to operators involved in transport activities would arise from exposure to 
gamma radiation during filling or emptying of tanks, during transport and during 
deposition of residue. Tasks would therefore be designed to minimize the time where 
operators were close to tankers containing ore or residue. For example, quick-connect 
hose fittings would be used and all loading of concentrate and residues would be by site 
personnel rather than by drivers. All filling and discharging procedures would be 
carried out within bunded areas, which would contain any spills that occurred during 
pipe connection or from hose ruptures. 
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Table 6.3 Maximum likely radiation dosage for the most affected members of employee and 
public groups resulting from transport of ore and residue 

Groups 	 Annual dose (mSv/a)* 

EMPLOYEES (draft ICRP recommended limit 2 mSv/a)** 

B-double driver 
Delivery of concentrate 	 0.23 
Return of residues 	 0.11 
Pumping out of residues 	 0.02 
Total 	 0.36 

Mt WeldlMeenaar concentrate loader 
Dose from truck 	 0.09 
Dose from tank 	 0.14 
Checking of storage tank 	 0.02 
Total 	 0.25 

Meenaar residue loader 
Dose from truck 	 0.04 
Dose from tank 	 0.07 
Checking of storage tank 	 0.01 
Total 	 0.12 

PUBLIC (recommended limit I mSv/a) 

Petroleum station attendant (Scenario 1) 
Filling of concentrate trucks 	 0.03 
Filling of residue trucks 	 0.02 
Total 	 0.05 

Crosswalk attendant (Scenario 2) 
Concentrate and residue trucks 	 0.01 

* 	Refer to Section 5.2 for calculation of doses. 
** 	Current statutory limit is S mSvla. 

B-doubles would be designed to have a low centre of gravity to reduce the risk of 
rollover. The tanks would be constructed of boiler quality steel and for pressures 
greater than 170 kPa. All nozzles and openings would be designed to eliminate the 
possibility of leakage from bottom outlets or damage of bottom pipework. The loading 
and discharge points would be strengthened and shielded to provide rollover protection. 

Detailed records of each journey would be kept to ensure compliance with speed limits. 
Travel during bad weather or flood conditions would be avoided. Adequate emergency 
residue storage for up to 8 days1  production would be provided at Meenaar. 

The drivers of the road vehicles would be provided with cab-mounted radios to allow 
regular contact with plant personnel at Mt Weld and Meenaar. This equipment could 
also be used in the event of an accident. 
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Comprehensive documentation relating to concentrate and residues in terms of data 
sheets, emergency procedure guides and emergency contact points would be carried at 
all times in the vehicle cab. Drivers would be instructed as to the procedures to be 
followed in the case of an accident. 

6.6.2 CLEAN-UP PROCEDURES 

The aim of emergency clean-up procedure planning is to limit the effect of any spillage. 
This section identifies the concepts to be adopted in developing these procedures. 

Transport contractors routinely haul similar, or greater, quantities of most of the 
chemicals to be used at Meenaar or Mt Weld over the proposed route, and emergency 
procedures are well established. Ashton would use these established procedures in the 
event of accidents involving residues or concentrate. 

If a tanktainer were to rupture, the amount of contents lost and its immediate behaviour 
would be governed by its consistency. Concentrate would be a dense paste (or damp 
powder) with a moisture content of only 15%. Under most rupture scenarios, a large 
proportion of the contents would remain within the tanktainer. For safety, this section 
considers the consequences of total loss of the contents. Spilt concentrate would mostly 
remain adjacent to the tanktainer and little fluid would enter the underlying soil or, in a 
built-up area, run off into drains. Under dry conditions, effectively no fluid would leave 
the paste at this low moisture content. During periods of rain, the paste may be spread 
by surface water. 

The residues would have a moisture content of 30% water and would spread out a short 
distance from the tanktainer, probably less than 20 m in most circumstances. At 70% 
solids, the residues would be a plasticine-like paste and only a small amount of water 
(less than 1 m3 per container load) could enter soil or drainage. 

Thorium oxide and uranium oxide, the radioactive constituents of the natural ore, are 
effectively insoluble at a neutral pH and would be transported as particulates in any 
surface water or rain runoff. Under saline conditions, radium in the concentrate or 
residues may be quite soluble. Amounts of radium in the concentrate and residues are 
estimated to be very low under most circumstances. 

Exposure of the public or emergency crews to radioactivity would most likely occur 
through gamma radiation or through the inhalation of dust containing radionuclides. 
Estimates of gamma radiation exposure from a thin layer of low specific activity 
material are difficult to calculate accurately as most calculations refer to infinitely thick 
sources. Despite the tendency of these calculations to overestimate the level of 
exposure, they are used in the following discussion. 

Assuming the contents of the tanktainer spills to form a thin layer 20 m in diameter, the 
rate of exposure of a person standing 1 m away would be only 0.7 iSv/h for 
concentrate, or 0.3 .tSv/h for residues. Over a 48-hour period, this would amount to 
about one-thirtieth or one-seventieth of the annual limit recommended for public 
exposure respectively. 
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Inhalation of long-lived radionuclides in dust could present a greater risk of exposure 
should clean-up measures be delayed such that the concentrate or residues began to dry 
or spread. Emergency procedures would be able to avoid this outcome under most 
scenarios. 

The Commonwealth and State dangerous goods codes and the road transport regulations 
require correct labelling, placarding and documentation when consigning dangerous 
goods. In the event of an accident, this information helps to ensure an appropriate 
response. 

Rail or road accidents are handled under the Western Australian Hazardous Materials 
Emergency Management Scheme. The scheme involves: 

the control authority (usually the police) responsible for management of the entire 
incident; 

the combat authority (the fire brigade) responsible for the physical combat of the 
fire, leak or spill of dangerous goods; 

support organizations responsible for the provision of resources and specialist 
advice as needed; for example, the Health Department, the Department of Mines 
and the EPA. 

Emergency procedures to prevent pollution from transport accidents would be 
prescribed fully prior to commencement of transport. For this project, the procedures 
would specify that initially: 

the area surrounding the spill be cordoned off—a distance of 25 m from the edge of 
the spilt material would be sufficient to reduce the rate of public exposure to a 
negligible level; 

the spill be sealed with foam spray to avoid drying and dust formation. Trucks 
would carry 12 L cans of portable foam capable of covering any spilt paste in 
danger of drying; if these spray extinguishers were destroyed, water, when 
available, could be sprinkled on to the spill until the fire brigade arrived. 

The initial response team should arrive within several hours of the accident, within 
which time public exposure would be minimal and the material would be unlikely to 
have dried sufficiently to produce significant quantities of dust. Within 12 hours of 
notification, the Ashton clean-up team would arrive. Industrial wet—dry vacuum 
cleaners would be used to transfer paste and the surface layer of soil to another 
tanktainer. A radiation check of remaining soil would be undertaken to ensure that no 
radioactive material was left behind. Nutrient and salt pollutants would be removed by 
this operation with the exception of those dissolved in the small amounts of water that 
might have left the site. 

If the paste were to enter an enclosed waterbody, specialized recovery teams would be 
used to pump out the undissolved residues, which would contain the majority of the low 
solubility phosphate and radionuclide components. Paste entering running water would 
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be largely lost, but in such a situation significant acute or chronic effects are unlikely, 
due to dilution. 

In the event of a road accident, time taken to mobilize a response team would be 
minimized by provision of radio schedules for each truck, clearly marked contact 
numbers on the vehicle, and training and equipping of rapid response teams (comprising 
Mt Weld and Meenaar employees). 

Drivers would be trained in emergency procedures, including the use of foam and clean-
up operations. All emergency equipment would be maintained by Ashton to ensure a 
safe operation. 

6.7 MONITORING 

Monitoring of the transport route would not be required as doses to the general public 
would be indistinguishable from background doses, as indicated in Section 6.5. 

Monitoring of transport activities would involve occupational dose monitoring of 
drivers and operators by means of personal dosimeters worn at all times as well as fixed 
monitors in key locations, such as inside of drivers' cabs. Checks would be carried out 
using dose rate meters. 
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Chapter Seven 

PUBLIC CONSULTATION 

This chapter outlines the programme of consultation undertaken for the Mt Weld 
project and identifies the issues raised during the public consultation programme. 

7.1 PUBLIC CONSULTATION PROGRAMME 

Ashton has invested considerable time and effort informing government, local 
committees and interest groups of project details through a comprehensive programme 
of public consultation. The public consultation programme comprised meetings, a 
public open day and a public meeting. 

Government consultations involved meetings with appropriate officers from: 

the Social Impact Unit (SIU) to discuss the most appropriate public involvement 
techniques for the project; 

the councils of the Town of Northam, the Shire of Northam, the Shire of 
Cunderdin, the Shire of York and the Shire of Laverton to outline the project and to 
provide an opportunity to express any concerns in relation to the project; 

the EPA to identify the primary environmental issues associated with the project; 

Westrail to determine the feasibility of economically transporting concentrate, 
residue and chemicals by rail; 

SECWA to determine how electricity could be provided to the plant site at 
Meenaar; 

the Water Authority to determine how water could be provided to the plant site at 
Meenaar; 

DSD and the Industrial Lands Development Authority to maintain liaison on the 
status of the development of the Meenaar Industrial Park; 

the Department of Mines to identify its requirements for the Mt Weld operations; 

the Northam office of the Department of Agriculture to discuss the implications of 
the project on agriculture in the Meenaar area; 
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groups representing the interests of Aborigines associated with the Mt Weld and 
Northam regions. 

Details of the project, and specifically the requirement for road transport of concentrate 
and residues, were issued by way of a letter to every shire and town council between 
Meenaar and Mt Weld. Letters requesting comments on the transport aspects of the 
project were sent to the following: 

Shire of Northam 
Shire of Cunderdin 
Shire of Tammin 
Shire of Kellerberrin 
Shire of Merredin 
Shire of Westonia 
Shire of Yilgarn 
Shire of Coolgardie 
City of Kalgoorlie—Boulder 
Shire of Men zies 
Shire of Leonora 
Shire of Laverton. 

Discussions were also held with the Avon Community Development Foundation to 
outline details of the project and to obtain general feedback as to its conceptual 
acceptance of the project. In general, this feedback was favourable and supportive. 

In addition, a public opinion survey was commissioned by DSD to determine attitudes 
toward general issues associated with industrial development in the Northam region. 
The survey was conducted on a representative sample of residents in the Northam 
region, with input provided by Ashton. This survey represented a major input toward 
the public consultation programme associated with the development of the Meenaar 
Industrial Park. 

An opportunity for residents in the Northam region to contribute to the planning process 
for the development of the Meenaar Industrial Park was provided through a public open 
day, which was organized by DSD and held at its offices at Mclver House, Northam, on 
Wednesday, 19 February 1992. The open day was designed to make details of the 
Meenaar Industrial Park publicly available and to provide an opportunity for the public 
to make comment or raise concerns in relation to the proposal. Officers from the SIU 
and the EPA were also in attendance with DSD officers. 

Representatives of the Mt Weld project also participated in the open day in order to 
explain the project and to respond to questions raised by the public. This combined 
approach toward public consultation for the Meenaar Industrial Park and the Mt Weld 
project was discussed with the S. 

The open day was advertised in the 12 February 1992 issue of the Avon Valley 
Advocate; approximately 130-15() people attended. 
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Ashton also held a public meeting with the residents of Grass Valley and surrounding 
areas on 11 February 1992 to outline the project and to draw attention to the open day. 
An estimated thirty to forty people attended the public meeting. 

Following consultations with the SIU, a public open day at Laverton was considered 
unnecessary; instead, discussions with the Shire of Laverton on the progress of the 
project were continued on a regular basis. 

A public meeting was held at Laverton on 9 April 1992 to provide an opportunity for a 
briefing on the project and an open forum for project-related questions. The meeting 
was promoted by the Shire of Laverton and advertised in the local media. 
Approximately twenty-five people attended the meeting. 

Ashton has made numerous presentations to interested parties in Laverton, Northam, 
Cunderdin and York. 

7.2 ISSUES RAISED DURING PUBLIC CONSULTATION 

The open day at Northarn and the public meeting at Grass Valley indicated that the 
Mt Weld project was favourably received by the respective local communities. The 
principal queries were in relation to the opportunities for employment and the expected 
economic and social benefits to the local community that would result from the project. 

Questions were also asked in relation to the following (not in any order of frequency or 
perceived importance): 

effects of atmospheric emissions on adjacent farming activities (Section 9.2.4); 

risks of radiation exposure (Chapter 5); 

rationale for locating the secondary processing plant at Meenaar (Section 3.1); 

method of transport for material requirements (Chapter 6); 

effect of the project on property values around Meenaar (Section 9.2.10); 

effect of the project on regional groundwater (Section 9.2.2); 

composition of the wastewater in the evaporation ponds (Section 4.3.6); 

effect on neighbours of lighting at the plant (Section 9.2.11); 

effect of the project on surface water catchment areas (Section 9.2.2); 

potential for dust emissions from the plant (Sections 9.2.1 and 9.2.4); 

environmental monitoring procedures to be established (Sections 5.4 and 9.3); 
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effect of the project on housing/real estate demand and values in Northam 
(Section 9.2.10); 

potential effect of the project on the flora and fauna of the remnant bushland 
(Sections 9.2.1 and 9.2.8); 

source of water for plant operations (Sections 3.2.2 and 9.2.13); 

proposed means of waste disposal at Meenaar (Chapter 6 and Sections 4.3.6, 9.2.2 
and 9.2.3); 

occupational health and safety procedures to be adopted (Section 4.3.8). 

A meeting with the Laverton Council raised no major issues. Questions were asked in 
relation to workforce housing (Sections 8.2.1 and 8.2.10) and radiation aspects of the 
project (Chapter 5). 

The issues raised at the public meeting held in Laverton included the following: 

the rationale for siting the secondary processing plant at Northam (Appendix B) 
radiation aspects (Chapter 5) 
transport of concentrate and residues (Chapter 6) 
employment opportunities (Section 2.2.2). 

The main issue raised by the local authorities between Meenaar and Mt Weld that 
responded to letters inviting comments on the project's transport requirements was the 
need to consider rail (in addition to road) during further feasibility studies (Section 3.3). 
Some local authorities raised the matter of potential deterioration of the condition of 
Great Eastern Highway resulting from road transport of concentrate and residues. The 
present system of funding national highways by the Commonwealth Government and 
its relationship to taxes on users is outside Ashton's control and, therefore, has not been 
addressed in the PER. 
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Chapter Eight 

ENVIRONMENTAL EVALUATION-MT WELD 
MINE SITE 

This chapter describes the existing physical, biological and social environment of the 
Mt Weld and Laverton regions. The potential environmental impacts are identified and 
management measures to ameliorate these impacts described. A proposed monitoring 
programme is outlined. 

8.1 EXISTING ENVIRONMENT 

8.1.1 REGIONAL SETTING 

Mt Weld is located 35 km south-east of Laverton in the eastern Goldfields of Western 
Australia (Figure 8.1). Kalgoorlie—Boulder is the major regional centre of the 
Goldfields. Laverton is the administrative centre of the Shire of Laverton. The region 
has a pastoral and mining economic base. The nearest mine to Mt Weld is the Granny 
Smith Gold Mine, located 15 km north-west of Mt Weld. 

8.1.2 CLIMATE 

The climate of the Mt Weld region is arid; it has typically hot summers and mild 
winters with relatively even, low rainfall. 

The Bureau of Meteorology station nearest to Mt Weld is at Laverton. Climatic data 
have also been recorded at Mt Weld since 1985. Comparative analysis has not 
indicated significant differences between the Laverton data and the Mt Weld data over 
that period. Because data have been recorded for a considerably longer period at 
Laverton, the following summary of the climate is based on the Laverton data. 

The average monthly temperature, rainfall and evaporation for Laverton are presented 
in Figure 8.2. Average seasonal temperatures are as follows: 

mean summer maximum 34.7*C 
mean summer minimum 20C 
mean winter maximum 19C 
mean winter minimum 6.3CC. 
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The average annual rainfall in the region is only 222 mm. The average monthly rainfall 
ranges between 30 mm (March) and 7 mm (October). Winter rainfall is mainly 
associated with the movement of rain-bearing low pressure systems while summer 
rainfall is often associated with cyclones or thunderstorms. In general, rainfall occurs in 
significant, but isolated, events. The highest 24-hour (9.00 a.m. to 9.00 a.m.) rainfall 
episode recorded was 90 mm (in November 1914). 

The average annual evaporation is about 3,070 mm with an effective net evaporation of 
about 2,850 mm. Evaporation exceeds rainfall in every month. 

The seasonal wind roses for Laverton are shown in Figure 8.3. During summer, the 
predominant winds are easterlies shifting south-easterly in the afternoon. These winds 
are generally strong and dry. During winter, winds are more varied with easterlies in 
the morning, shifting north-westerly in the afternoon. 

8.1.3 GEOLOGY 

The geology of the Mt Weld carbonatite is described by Duncan and Willett (1990) as a 
carbonatite intrusion of an Archaean volcano—sedimentary sequence (the Laverton 
tectonic zone). The carbonatite is a large circular feature (4 km in diameter); however, 
there is no surface expression due to a 20 m cover of alluvium. 

Regional geology 

Hallberg (1985) describes the geology of the Mt Weld region of the Yilgarn Block as 
granitoid—greenstone terrain that can be subdivided into sectors of open folding and 
minimal metamorphosis, separated by linear to turbulent tectonic zones characterized 
by depressed elongated deposits of sedimentary rocks, periodic shearing and faulting, 
and peralkaline igneous activity. 

Unmetamorphosed dykes of Proterozoic era intrude throughout the region, with one—a 
dolerite dyke—traversing the Mt Weld carbonatite. This dyke appears relatively 
impermeable to groundwater. 

Duncan and Willett (1990) state that regional glaciation during the Permian period 
scoured all of the pre-existing superficial deposits from the Mt Weld district, leaving 
behind scattered sediments only. A thick lateritic mantle (regolith) and secondary 
weathered sediments then developed over the region. The regolith over the carbonatite 
has been overlaid by lake sedimentations. Since the termination of lake sedimentation, 
the surrounding laterite capped ranges/low hills have been erroded, with the resulting 
sediments deposited in alluvial fans across the carbonatite and surrounding regions. 

Mine geology 

The rare earth ore deposit derives from the secondary weathering of a carbonatite pipe 
followed by residual concentration within an enrichment zone known as the regolith. 
The regolith is a mantle of loose, incoherent rock material that rests on the hard bedrock 
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and contains all the currently known potentially economic mineral resources. The pipe 
is buried under a sequence of cemented alluvial clays, calcrete and caprock horizons. 
The average depth of this overburden sequence is approximately 40 m. 

The rare earth ore is a high-grade monazite, with very low levels of impurities. 
Economic concentrations of the ore have been proved to occur near the centre of the 
carbonatite pipe on the western side of the dyke. The Mt Weld monazite was formed in 
a very different geological environment to the monazite deposits of the Western 
Australian beach mineral sands industry. Thorium is an important radioactive source in 
monazite: Mt Weld monazite contains less than 0.3% thorium oxide, compared with 
beach sands monazite which typically contains 6-7% thorium oxide. 

8.1.4 HYDROLOGY AND HYDROGEOLOGY 

The Mt Weld carbonatite area is a gently sloping level plain. The present day surface is 
stable, with the rate of sedimentary deposition balanced by sheet-wash erosion. 

There are no clearly defined surface drainage channels in the project area. Sheet-wash 
drainage occurs towards the west-sou th- west. However, on a regional scale, the alluvial 
plain, in which the mine site occurs, has well-defined drainage and there are minor 
channels approaching the area from the east. The main drainage is toward Lake Carey, 
a salt lake some 17 km to the west of the mine. Creeks drain toward, and often reach, 
Lake Carey where they evaporate due to the large surface area of the lake. 

The Mt Weld carbonatite contains an upper and a lower aquifer. The upper aquifer is 
shallow and unconfined, and occurs at the base of the alluvial sediments and in the 
upper lake sediments above the plastic lake clays. The aquifer is Continuous over the 
dolerite dyke, and extends well beyond the boundaries of the carbonatite pipe. The 
natural water table is approximately 17 m below ground level and the aquifer has a 
comparatively uniform thickness of 10 m over the proposed mine area. 

The lower aquifer is partially confined by a discontinuous aquitard, bounded on all 
sides by comparatively impermeable country rock and divided into a west and east 
system by the impervious dolerite dyke. 

The aquitard separating the upper aquifer from the lower (deep) aquifer is considered by 
Coffey Partners International Pty Ltd (1992) to consist of the clayey layers of the lake 
sediments (Figure 8.4). Recharge occurs where small islands of weathered carbonatite 
are exposed through the clay. The lower aquifer has particularly varied characteristics 
due to the complex nature of the weathered carbonatite and lower lake sediments. 

The groundwater sources of the Mt Weld carbonatite have been developed both east and 
west of the dolerite dyke. The Granny Smith Gold Mine borefield draws from the 
carbonatite and has lowered the piezometric surface east of the dolerite dyke to the 
alluvial/carbonatite interface. Water is also drawn from the aquifer to supply the Mt 
Weld exploration activities. The water has a salinity ranging from 1,500 mgfL to 
8,500 mg/L total dissolved solids. The carbonatite aquifer is estimated to contain about 
50 Mt of water with a low rate of natural recharge. Bore water currently taken from the 
aquifer is classified as non-potable, although potable quality water is produced 
following treatment. 
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Figure 8.4 
CROSS-SECTION OF MT WELD GEOLOGICAL PROFILE 

8.1.5 LAND USE AND INFRASTRUCTURE 

Zoning 

The Mt Weld project area is covered by two mining leases: M38/58 and M38/59 
(Figure 8.1). The project area lies within the Shire of Laverton and is located within the 
Mt Weld pastoral lease. 

Land use 

Grazing and mining are the principal land uses of the region. The Mt Weld pastoral 
lease is used for sheep grazing. Mulga scrubland has typical stocking rates of 20-
25 hectares per sheep. 

There is considerable mining and exploration activity in the Mt Weld area, including 
the Windara nickel project (Western Mining Corporation Ltd), the Granny Smith gold 
project (Placer Pacific Ltd), the Mt Barnicoat gold project (Gwalia Minerals NL) and 
the Mt Marven gold project (Taurus Resources NL). The number of temporary 
prospectors in the vicinity of the Mt Weld leases is unknown. 

8-7 



The Mt Weld carbonatite has undergone considerable exploration activity by Union Oil 
Development Corporation for oil, and by CSBP and Ashton for phosphate and rare 
earths. 

Water 

Water in the region is sourced from a combination of dams and borefields. 

Transport 

The nearest public, all-weather road is the Mt Weld—Elora road. Laverton is served by 
general and freezer goods road services. 

The Westrail standard gauge rail network goes as far north as Leonora, 160 km from 
Mt Weld, passing south through Malcolm and Kalgoorlie, then either south to 
Esperance or west to Perth. 

Laverton is served daily by commercial air services. The all-weather strip has facilities 
for night landing. An Authorized Landing Area exists near the Granny Smith Gold 
Mine. 

Energy 

The Mt Weld region is not connected to the State electrical or gas reticulation networks. 
SECWA provides electricity to Laverton via a diesel generator. Bottled gas is readily 
available. 

8.1.6 BIOLOGICAL ENVIRONMENT 

Flora and vegetation 

A flora and vegetation survey of the Mt Weld mine area was undertaken in April 1991 
(E.M. Mattiske & Associates 1991). The following description of the flora and 
vegetation is based on the findings of that survey. 

The Mt Weld mine area lies near the eastern boundary of the Austin Botanical District 
of the Eremaean Botanical Province. The flora has adapted to survive the harsh, 
unpredictable climate. 

Flora 
The vascular plant species recorded at Mt Weld are listed in Appendix C: fifty-nine 
species were recorded, of which only two are introduced. 

The floral species that dominate the communities are typical of the Austin Botanical 
District. The major tree species is the mulga (Acacia aneura). Other localized tree 
species include Grevillea berryana, Hakea suberea and Eucalyptus lucasii. The shrub 
layer is more variable, with the major genera being Acacia (wattles), Cassia and 
Eremophila (poverty bushes or native fuschias) and Chenopods (saltbushes). 
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The range of floral species recorded was limited due to the prevailing drought 
conditions at the time of the survey. It is estimated that a total of about 150 species 
would occur if conditions were favourable for the growth of annual species. Other 
studies in the Laverton district have identified a range of annual species, particularly in 
the families Asteraceae, Malvaceae, Chenopodiaceae and Poaceae. However, due to the 
lack of variety in site conditions and plant communities in the Mt Weld area, the 
expected number of vascular plant species would be lower than other botanical studies 
in the Laverton area (E.M. Mattiske & Associates 1987). 

No rare or geographically restricted plant species were identified: these may be 
observed if a more comprehensive botanical survey is conducted after a favourable 
growth period. 

Vegetation 
The vegetation of the Mt Weld area is dominated by woodlands of mulga (Acacia 
aneura), which has some subtle differences in floristics and structure as a result of soil 
and site conditions: taller and denser mulga stands occur on the series of remnant flow-
lines through the area; in the north-east, the mulga trees are consistently lower and 
regularly form a mosaic with other wattle species. Conspicuous species include the 
range of Eremophila species, Chenopod species, Ptilotus obovatus and the scattered 
Santalum and Grevillea species. 

Other localized communities include two stands of the mallee species Eucalyptus 
lucasii and a very small patch of spinifex (Triodia basedowii). The spinifex community 
is more extensive to the north and east of the Mt Weld area near Laverton. To the 
north-west, a broad drainage line is dominated by Chenopods. This area is heavily 
grazed by sheep and goats. 

The mulga communities that dominate the area are widespread in the eastern 
Goldfields. The spinifex community, although very localized in the surveyed area, is 
widespread to the north and east of Mt Weld. In contrast, pockets of Eucalyptus lucasii 
are scattered in the northern Goldfields from the Leonora district to the western part of 
the Great Victoria Desert in the south, and extend to the Pilbara (Brooker and Kleinig 
1990). Therefore, this species and its localized community occur as an eastern 
extension of its range. The flora and vegetation of the Austin Botanical District are not 
well represented in the conservation estate (nature reserves and national parks). The 
Goongarrie National Park and the Wanjarri Nature Reserve are the only major reserves 
near the project area. 

The native plant communities in the Mt Weld area have been disturbed by goats, 
rabbits, sheep and some exploration activities. The extent of grazing pressures on the 
native vegetation in the leases is apparent from the lack of perennial shrubs and grasses 
in many areas. The mulga stands in particular have been affected by the presence of 
goats. 
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Fauna 

An opportunistic fauna assessment of the Mt Weld project area was undertaken in April 
1991, with a further survey undertaken in mid-December 1991 when more detailed 
fauna sampling took place (Ninox Wildlife Consulting 1992). Appendix D provides a 
list of vertebrates recorded or expected to occur in the Mt Weld project area. 

The Mt Weld area lies in the faunally distinct Eyrean sub-region as defined for birds by 
Serventy and Whittell (1976). This faunal sub-region extends through the entire inland. 
The extreme harshness and size of the Eyrean sub-region has resulted in the evolution 
of many specialized vertebrates, and consequently a high proportion of endemic species 
occur through the Goldfields. It is unlikely that any endemic species are restricted to 
the Mt Weld area. 

Birds 

Patchy seasonal abundance of birds is a feature of the Eyrean sub-region. Depending 
on conditions, the number of nomads, migrants and dispersive bird species using the 
area could, on occasion, be high. 

Forty-three species of birds have been recorded in the project area. It is predicted that 
under a variety of seasonal conditions a further seventy-seven species of birds, 
including four rare species, may visit the area. Many of these predicted species are 
migratory, nomadic or dispersive birds that have tenuous links with the project area. 

The four rare birds that could occur (peregrine falcon, grey falcon, scarlet-chested 
parrot and grey honeyeater) are widely distributed migrants or uncommon seasonal 
visitors rather than residents. 

Mammals 

Nineteen native and nine introduced mammal species may occur in the project area. Of 
these, four native and four introduced species have been recorded. 

The entire project area shows signs of overgrazing by both native (kangaroos) and 
introduced (goats, sheep, rabbits) animals. Where those animals have been excluded, 
native grasses have regrown. 

Feral goats are the most common and widespread species throughout the project area. 
No rare mammals are predicted to occur in the project area or its immediate environs. 

Amphibians and reptiles 

Eleven reptiles have been recorded in the project area. Six frogs and a further forty-five 
reptiles may occur, based on habitats and known distributions. No rare species are 
predicted to occur in the project area or its immediate environs. 
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Habitats 

The flora, vegetation and fauna of the Laverton area are not well represented in nature 
reserves or national parks. Goongarrie National Park, about 190 km to the south-west, 
and Wanjarri Nature Reserve, about 200 km to the north-west, represent the only large 
conservation areas relevant to the project area, although large tracts of similar country 
occur in surrounding pastoral land. 

The area is showing signs of stress from a series of dry years and the cumulative 
pressure from introduced animals, particularly goats. Extensive areas of land in similar 
or better condition than the project area exist in the Laverton district. 

The Mt Weld project area is relatively small and effectively supports variations on a 
single vertebrate habitat—mulga woodlands. This is a common habitat of the 
Goldfields and as such there are no unusual or significant features within the project 
area. Even without the existing grazing and drought pressures, it is unlikely that the area 
would support the same faunal diversity as that of other sites with a greater variety of 
habitats, particularly those with permanent or semi-permanent water. 

8.1.7 SOCIAL ENVIRONMENT 

Population 

The Shire of Laverton covers about 183,200 km2. Its estimated population in 1990 was 
about 1,500. The Shire has experienced significant increases in population since 1981 
due to substantial advancements in the mining sector and vast improvements in the 
standard of living. Table 8.1 provides details of the historical and projected population 
(198 1-2001) for the Shire of Laverton. 

Table 8.1 Population for the Shire of Laverton 

Year 	 1981 	1986 	1991 	1996 	2001 

Population 	847 	 1,358 	1,700* 	1,600* 	1,600* 

* 	Projected population. 
Source: Slate Planning Com,nission 1988. 

The population statistics of the Goldfields reflect the significance of mining-related 
employment in the region. The ratio of males to females in the workforce is 226:100 as 
compared with 226:157 over the entire State. The Shire of Laverton has a higher 
proportion of people aged between 20 and 29 (29%), than the average for the Goldfields 
(22.5%). 

Housing 

The Shire of Laverton has recently established fifty-four serviced residential lots in the 
town. The Shire has indicated that the majority of these and other lots would be 
available for new housing. The additional lots plus the housing available from the 
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downturn in the nickel industry have improved the shortage problems experienced in 
1986 when there were no residential lots available. At the 1986 Census, there were 176 
separate houses, 65 medium-density units, 59 caravan sites and 15 improvised occupied 
dwellings in the Shire. Table 8.2 shows that the Shire of Laverton has a high proportion 
of rental dwellings compared with the rest of the Goldfields. 

Table 8.2 Nature of dwelling occupancy in the Shire of Laverton and the Goldfields 

Owner Being purchased Rental Other 
Locality 	 occupied 

(%) (%) (%) (%) 

Laverton 	 5.9 0.7 82.3 11.1 
Goldfields 	 31.5 18.0 41.4 9.1 

Employment 

The total employed labour force of the Goldfields was more than 16,249 as at the 1986 
Census, of which approximately 4% was in the Shire of Laverton. The majority of 
workers were employed in the mining industry, as shown in Table 8.3. 

Table 8.3 Number of workers employed by industry type 

Industry 	 Shire of Laverton 	 Goldfields 
(%) 	 (%) 

Mining 	 60 	 32 
Wholesale and retail 	 5 	 15 
Community services 	 12 	 13 
Manufacturing and construction 	 5 	 11 
Transport and business services 	 4 	 10 
Hospitality and recreation 	 na. 	 6 
Agriculture 	 2 	 4 
Other 	 10 	 9 

Source: Australian Bureau of Statistics 1986 
na. 	Not applicable. 

Gold production—the major mining activity—in the Leonora—Laverton area rose 
steadily from 37 kg in 1975 to 133 kg in 1980 to 7,816 kg in 1987 (Department of 
Regional Development and the North-West and the Department of Planning and Urban 
Development 1989). In terms of production, nickel is the second most important 
mineral in the region, although production has fluctuated over the same period. 

There are four rural establishments in the Shire of Laverton. These cover a total of 
3,478,600 ha and are used exclusively as pastoral land for sheep. In 1986, there were 
nine retail establishments in Laverton employing thirty-four people. The existing 
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manufacturing industry of the Goldfields is principally located in the City of 
Kalgoorlie—Boulder and is closely related to the activities of the exploration, mining 
and pastoral industries. 

Education facilities 

Laverton has a junior district high school, which had a total of 247 full-time students in 
1991: 59 pre-primary, 157 primary and 31 secondary students to Year 10; Year 11 and 
12 students attend schools in Kalgoorlie or Perth. Post-secondary education is available 
through the Kalgoorlie College outreach programme. 

Community facilities 

Laverton is well served to support pastoral and mining communities. The town has a 
junior district high school. There is a district hospital at Laverton and the region is 
served by the Kalgoorlie-based Royal Flying Doctor Service. Laverton also offers a 
range of community, sporting and recreational facilities, including a swimming pool. 

Laverton, Leonora and Kalgoorlie have the capacity to provide goods and services to 
support mining and exploration activities. 

8.1.8 ABORIGINAL HERITAGE 

Ethnographic surveys of the Mt Weld project area were carried Out in 1983 and 1990 
(Human Sciences Research Pty Ltd 1983 and 1984; O'Connor and Shaw 1990). 

The 1983 survey was undertaken for Union Oil Development Corporation and covered 
the Mt Weld project site and surrounds. The 1990 survey was undertaken to determine 
Aboriginal areas of significance relating to the Mt Weld project. The 1990 survey 
found that 'the Aboriginal people consulted in the course of the survey were satisfied 
that the proposed development of a rare earths mine at Mt Weld will not disturb any 
areas of cultural significance' (O'Connor and Shaw 1990). Some surface archaeological 
material was noted within the surrounding areas. This scattering of artifacts is 
consistent with the fact that the mulga scrubland had been used extensively as a hunting 
area and that sheet-wash flooding occurs in the project area. 

There are no ethnographic sites on the lease area. However, in the surrounding area 
several sites were located that would need protection. The Department of Aboriginal 
Sites at the Western Australian Museum has been informed as to the location of these 
sites. 

8.2 ENVIRONMENTAL IMPACTS AND MANAGEMENT 

8.2.1 CONSTRUCTION AND PRE-STRIP PHASE 

The initial phase of the Mt Weld project would involve the following: 

dewatering the mine area to the fresh carbonatite layer, about 70 ni below ground 
level; 
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clearing vegetation and topsoil from areas (approximately 25 ha) required for the 
mine pit, stockpiles, ponds, plant and infrastructure; 

pre-stripping the mine area of some 1.5 Mm3  of alluvial sediments; 

earthworks construction associated with the various residue ponds, building pads 
and infrastructure; 

construction of the beneficiation plant and infrastructure facilities. 

Vegetation 

The primary impact of the construction phase of the Mt Weld mine and facilities would 
be the loss of, or disturbance to, vegetation. Approximately 60 ha of existing vegetation 
(mainly mulga woodland) in the works area would be removed. 

The layout of the project would be designed to minimize clearing. To prevent 
unnecessary damage to vegetation, vehicle access would be restricted to selected tracks 
and roads. Unused gridlines, tracks and other open areas would be rehabilitated as soon 
as practicable. 

Wherever feasible, to limit the area required for clearing, 'waste' material recovered 
during mine pre-strip would be redirected to the other facilities such as the residue 
ponds. Material in excess of that required for construction would be stockpiled for later 
use in future pond construction. 

As the groundwater is contained in an aquifer below the impervious laterite caprock, it 
is unlikely that dewatering would adversely affect the vegetation in undisturbed areas. 
Bunding of drains around the project area, required to divert the sheet-wash flow and 
prevent flooding of the project area, could cause some temporary drainage shadow 
effects to the west-south-west. The bunds and diversion channels around the project 
area would be constructed such that clean surface runoff rejoined the natural drainage 
system immediately downslope of the protected facilities. 

Topsoil containing the seed beds would be stockpiled for future use. To preserve the 
regenerative capacity of this material, topsoil stockpiles would be limited to 2 rn in 
height and used as soon as practicable. 

Fauna 

Construction and pre-strip impacts on fauna would result from habitat loss described 
above. Impacts would be restricted to a localized decrease in abundance of the mainly 
sedentary species. As large areas of similar habitat and faunal composition occur 
adjacent to the site, the regional impact would be minor. 

Increased human and machine activity in the area may temporarily decrease the use of 
the area by more mobile fauna. However, acclimatization of fauna to human activity as 
the project proceeded would lead to a return of many bird species in addition to some 
larger reptiles and mammals. 
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Traffic 

During the construction period, traffic would be generated by mobilization and 
demobilization of plant, construction -related deliveries of materials and equipment, and 
workforce commuting. 

The traffic would use the Leonora—Laverton and Laverton—Mt Weld roads. The 
construction phase of the project would result in an increase to the daily traffic flow on 
these approach roads; however, these roads generally carry less than their designed 
capacities and the increase should be within design safety limits. 

To prevent dust generation from off-road movements, the Mt Weld access road would 
be upgraded by Ashton during the initial period of the project. 

Noise 

Construction activities, especially light blasting of caprock, would result in periodic and 
short-term elevations in existing background noise levels. The effect of noise on small 
vertebrates is not well understood but it is likely to drive some of them from the 
immediate area. Once the construction activity has ceased, this fauna is likely to return. 
Fauna is likely to be disturbed initially by human and machine activity, possibly 
decreasing the use of the area by more mobile fauna in the short term. 

Requirements of the Occupational Health, Safety and Welfare Act 1984 would be met 
to ensure exposure of the construction workforce to noise is within acceptable limits. 
Where required, protective hearing devices would be issued. 

Dust 

The impacts of overgrazing, past exploration activities and drought conditions have 
degraded the natural vegetation and exposed soil surfaces, causing dust problems in the 
Mt Weld area. Site preparation earthworks and vehicle movement on unsealed roads 
would increase the potential for dust generation. 

Mulga is a relatively slow growing species that does not respond well to a heavy 
coating of dust. Ashton would therefore implement measures to reduce the potential for 
dust generation. Clearing activities would be kept to a minimum wherever practicable 
to limit the extent of exposed soil surfaces. During the construction phase, application 
of water and possibly wind fencing (to reduce surface wind velocities) would be 
employed to suppress dust. 

Local community infrastructure 

The construction workforce is expected to peak at fifty. Most of these employees are 
likely to be recruited from within Western Australia as the Laverton region does not 
have a suitably skilled workforce available. 
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It is proposed that temporary workforce accommodation be provided at Mt Weld, 
Laverton or at the nearby Granny Smith mine camp. Some short-term accommodation 
in the Laverton hotel/motel and caravan park would also be required. There is 
sufficient short-term accommodation available to cater for the expected demand during 
the construction phase. 

8.2.2 GROUNDWATER 

The carbonatite pipe is an important aquifer in the region. To ensure the impact of this 
project was minimized, a water management plan would be prepared, incorporating 
methods to protect the quality of the groundwater resource and water conservation 
measures. 

Under an agreement with the Granny Smith Gold Mine, the Mt Weld borefield would 
be arranged so that drawdown occurred in the mine pit region, thus limiting the 
dewatering required. Should extra dewatering be required at pre-strip, this water would 
be piped to Granny Smith and stored in a disused pit for later use at either mine. 

Various alternatives for storage of this water have been investigated. The salinity of the 
water relative to surrounding groundwater salinity and the low natural recharge rates 
through the regolith 'islands make artificial recharge of the aquifer east of the 
impervious dolerite dyke impractical at this stage. 

The discharge of this water to Lake Carey was investigated but rejected on 
environmental grounds due to the potential adverse impacts of establishing the pipeline, 
the alteration of the natural ecosystem resulting from the supply of water, and the waste 
(to evaporation) of such a scarce resource. 

Wherever feasible, the project facilities and infrastructure would be located over the 
dolerite dyke to avoid direct impacts on groundwater. Leachate from waste disposal 
facilities would be limited and would have a low potential for adverse impact on 
groundwater. 

The water from mine dewatering would be directed to the residue pond for treatment 
and recycling or direct to the process water pond if it were suitable. Excess 
groundwater would not be discharged to natural surface drainage features. 

8.2.3 WASTEWATER 

There would be three sources of wastewater at Mt Weld: 

mine dewatering 
beneficiation process 
sewerage system. 

Treatment of mine dewatering is discussed in Section 8.2.2. 
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Beneficiation wastewater 

Wastewater from the beneficiation plant would be produced at 70 kLIh (500 ML/a). 
The wastewater would have an 8% solids content. 

As described in Section 4.2.3, 30% of the beneficiation plant wastewater would be 
recycled to the plant, 30% would remain as interstitial liquor or other unrecoverable 
liquor, 30% would be lost to evaporation, and the remaining 10% (some 50 ML/a) 
would leak to groundwater. 

Coffey Partners International Pty Ltd (1992) has determined that the permeability of the 
duricrust layer is 10 6_10-5  cm/s. For a 12 ha pond area, this corresponds to leakages of 
9-93 ML/a. The leachate water would not contaminate the groundwater as the 
unconfined aquifer contains higher levels of salt than the groundwater used in the 
beneficiation process. At the concentrations envisaged, the solid and dissolved 
components of the wastewater would not represent a pollution threat to groundwater 
resources. 

Sewage 

The impervious duricrust layer and groundwater indicate that septic tanks would not be 
suitable for the project. Sewage would be treated in a package treatment plant, with the 
wastewater directed to the residue pond to reduce the risk of surface waterlogging or 
contamination of groundwater. 

8.2.4 SOLID WASTES 

Meenaar residues 

The form of sub-aerial deposition proposed for solid wastes returned from the 
secondary processing plant at Meenaar has been shown to operate successfully in areas 
where evaporation considerably exceeds rainfall, such as at Mt Weld. Decanting of 
excess water would not be required due to the high evaporation rate in the region 
(Section 8.1.2). The objectives of such a storage method are to: 

minimize the volume; 

maximize the density; 

minimize the permeability; 

produce negative pore pressures to eliminate seepage; 

produce the greatest possible strength and stability with regard to long-term loading 
conditions; 

provide adequate foundation conditions for placement of cover materials for 
decommissioning immediately following filling; 

control dust and radon emanation levels. 
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The main risk of environmental impact from the deposition of solid waste from the 
secondary processing plant would be the risk of contamination of the groundwater. 
Groundwater in the Mt Weld area already has levels of radioactivity above those 
prescribed for drinking water, due to the presence of radionuclides in the natural 
geology of the area. Specific activity levels of radioactivity in the residue would be less 
than those in the orebody. Other components of the residues, such as soluble salts, 
would have no negative impacts on the saline groundwater. Similarly, the phosphate 
nutrients in this residue are also natural components of the area. 

Mining solid waste 

The largest volume of solid waste generated at Mt Weld would be the mine pre-strip. 
However, pending the results of geotechnical testing, most of this material would be 
used in the construction of bund walls and other earthen structures. 

The mine pit may extend beyond a proposed 10-year pit plan. The design of this 
expansion would, if feasible, include some backfilling of the original pit. The 
remaining pre-strip material would be stockpiled in dumps up to 10 m high, covering an 
area of approximately 17 ha. Vegetation and topsoil would be removed from this area 
and stored for future use or applied directly to other cleared areas requiring 
rehabilitation such as the Meenaar residue ponds. The pre-strip dumps would be visible 
from within the Mt Weld pastural lease; however, the dumps are unlikely to be visible 
beyond the lease boundary. The dumps would be rehabilitated to ensure the surfaces 
were stabilized and self-sustaining vegetation was established. 

Miscellaneous solid waste 

All non-toxic and inert wastes from the beneficiation plant and camp would be buried in 
a sanitary landfill disposal site located near the Meenaar residue storage area, off the 
carbonatite region as approved by the Shire of Laverton. The disposal of food scraps 
and other combustibles by burial in the sanitary landfill site would prevent odours, flies 
and animal scavenging. 

A separate landfill would be used to dispose of containers used for reagents and spent 
hydrocarbons. This landfill would be fenced to contain any wind-blown materials and 
to exclude fauna. 

8.2.5 ATMOSPHERIC EMISSIONS 

As beneficiation does not involve combustion and is a wet process, gaseous 
atmospheric emissions would be limited to exhaust gases from the mobile machinery 
and the diesel generator. These emissions would be localized and would cause no 
health risks to operators or other workers. 

8.2.6 DUST 

As indicated in Section 8.2.1, the project area is subject to local dust storms due to the 
degraded condition of the mulga woodlands. Ongoing rehabilitation of exposed soil 
surfaces would reduce ambient dust levels. Where rehabilitation was impractical, such 
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as the ore stockpile, the source would be stabilized by regular application of water. The 
layout of the ore stockpile would be designed to reduce the potential for dust 
generation. 

Beneficiation is a wet process, and therefore the potential for dust generation would be 
low. Exhaust dust collectors would be installed on all crushers and mills. Vibrating 
feeders, screens and conveyors would be enclosed and water sprays would be installed 
as required to limit occupational dust levels to the Department of Occupational Health, 
Safety and Welfare standards. 

The proposed method of mining incorporates short mining periods and limited blasting 
requirements: this, together with the high moisture content of the ROM ore, limits the 
potential for dust generation. During the mining period, all haul roads would be 
regularly dampened by water spray trucks to minimize dust. 

8.2.7 NOISE 

Noise emissions from the mine and beneficiation plant operations would be low. Most 
noise would originate from the use of heavy earthmoving machinery, the crushing 
processors and the diesel generator. Noise levels generated during the project would 
comply with the requirements of the EPA and the Department of Occupational Health 
Safety and Welfare. All personnel in areas subject to noise would be supplied with 
appropriate protective equipment. 

8.2.8 TRANSPORT AND TRAFFIC 

The proposed route for the transport of ore and secondary plant residues is described in 
Section 3.3. Generally, other traffic would follow this route although some 
miscellaneous goods may be sourced from Esperance or the Eastern States. All 
transport would be in accordance with the MRD and the Department of Mines 
regulations, and would follow main roads. 

It is estimated that there would be about four traffic movements per day associated with 
the transport of ore and residues. Miscellaneous transport would be at one to two truck 
movements per week. 

The MRD provides traffic counts along main rural roads. Various permanent count 
sites along the proposed Meenaar—Mt Weld route have been chosen to assess the 
possible impact of traffic associated with the project. 

The assumptions used to estimate project-related traffic were as follows: 

the beneficiation plant would operate for 300 days per annum, 24 hours per day; 

each load of Meenaar residue would be 40 t; 

each load of chemical or diesel would be 10-30 t; 

the chemical requirements for the beneficiation plant would be the maximum 
volume stated in Table 4.2 (i.e. 600 t/a). 
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Table 8.4 shows that the greatest relative increase in traffic is expected to occur on the 
Laverton-Leonora road. 

Table 8.4 Meenaar-Mt Weld traffic impact 

Count site 	Location 	 AADT (1990-91) 	% increase to AADT 

3058 	Laverton-Leonora 	 292 	 1.4 

	

(64) 	 (6.3) 
3002 	North of Kalgoorlie 	 1,473 	 <1 
3043 	West of Coolgardie 	 888 	 <1 
7136 	West of Southern Cross 	 1,033 	 <1 
7123 	East of Kellerberrin 	 1,277 	 <1 

Nae: 	Figures refer to combined trayTic type including car, station wagons, utilities, light trucks, heavy trucks and semi-trailers, 
except those in brackets which refer only to heavy haulage traffic (heavy trucks and semi-trailers). 

AADT 	Annual average daily traffic. 

The traffic on the Laverton-Leonora road has increased by over 11% per annum for the 
past ten years, in line with the general increase in mining activity in the region; 
therefore, the proposed future 2% increase is within normal operating parameters. 

The MRD estimates that some 78% of the current traffic on the Laverton-Leonora road 
comprises cars, utilities or other single-axle vehicles. The additional heavy truck traffic 
associated with the transport of ore residues and other items associated with the project 
is estimated to add approximately 6.3% to the annual average daily heavy vehicle traffic 
rates on the Leonora-Laverton road. 

There would be an increase of some 10-50 movements in the daily light traffic between 
Laverton and Mt Weld as the workforce commuted. The Mt Weld mine access road 
would be upgraded and maintained by Ashton to the standard required by the Shire of 
Laverton. State Government road regulations would apply. 

The increase in the frequency of heavy vehicles using these roads would result in some 
environmental impacts. There would be an increase in the frequency of short-term 
elevations in noise levels and vibration in areas adjacent to the roads used. There would 
also be increased dust levels around the unsealed section of the Laverton-Mt Weld 
road. 

8.2.9 FLORA AND FAUNA 

The primary impact on the flora and fauna of the region would be due to earthworks, as 
described in Section 8.2.1. 

Establishment of a comprehensive and efficient dust containment and suppression plan 
as outlined in Sections 8.2.1 and 8.2.5 would, in conjunction with a feral animal control 
programme, help ensure that further degradation of the rangeland was prevented. 
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The provision of surface water in the process water ponds, in an otherwise and 
environment, may attract fauna, particularly birds. All residue storage areas would be 
fenced. 

The proposed method of fine residue storage would allow supernatant water to be 
available for consumption by waterbirds and small animals. Surface water would not 
contain sufficient toxic contaminants to prove fatal. However, the residual effect on the 
animals is as yet unknown; therefore, as part of the environmental management 
programme during the first year of operation, opportunistic checking and monitoring of 
the residue areas would be conducted to assess whether a comprehensive fauna 
deterrent programme was warranted. 

As part of the induction process, all workers and contractors would be involved in an 
education programme to further their general understanding of the environment and of 
the potential impacts of the project. 

To further limit the potential impacts, the use of private vehicles on the site would be 
discouraged, and off-road vehicles would be restricted to main access roads except 
when strictly required for cross-country work. Pet dogs and cats would be prohibited as 
would firearms, except those used in feral animal control by nominated personnel. 

While all exploration drill holes have already been capped, their integrity would be 
regularly checked and maintained to ensure that small animals were not trapped. 

8.2.10 SOCIAL 

The following three options for accommodating the operations workforce were 
investigated: 

at Mt Weld in a new permanent camp 
at the Granny Smith mine camp 
in Laverton. 

Under the first two options, there would be little impact on the local community 
infrastructure, as workers are not likely to relocate their families to Laverton. The third 
option is preferred by the Shire of Laverton as it would help off-set recent population 
losses due to the downturn in the nickel industry. Under current conditions, it is 
expected that the workforce would be located in Laverton. 

The beneficiation plant is a new type of industry to the region and it is unlikely that a 
suitable workforce can be recruited locally. The addition of thirty families 
(approximately sixty adults and thirty children) to Laverton would have a moderate 
impact on the local population of some 1,500. Currently, there are sufficient serviced 
lots or vacant houses to adequately accommodate the increase in population. 

Laverton is an established town, with a diverse range of community facilities that have 
improved over recent years with the increase in mining activities in the area. During 
1991, there was a downturn in the nickel industry and a corresponding decrease in the 
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town's population. The increase in population associated with the Mt Weld project 
would place some additional demand on the existing facilities but these would be within 
the current capabilities. 

8.2.11 PROVISION OF INFRASTRUCTURE 

The community infrastructure in Laverton would be sufficient to cater for the additional 
population, with little upgrading. 

The mine and beneficiation plant would not use existing community water or power 
infrastructure as these would be provided on site. 

The road between Laverton and Mt Weld would be upgraded and maintained by Ashton 
in consultation with the Shire and other major users in order to limit any adverse 
impacts. 

8.2.12 REHABILITATION 

The primary objectives of rehabilitation are to stabilize the surface of all exposed 
surfaces and to re-establish self-sustaining vegetation native to the area. Rehabilitation 
of the project area would be progressive and integrated with the operation activities. 

Topsoil management 

Topsoil is the most valuable resource for the rehabilitation of denuded areas. The upper 
150 mm of topsoil is particularly important because it holds the viable seed stock, the 
vegetative propagation part of the plants, and the organic matter or micro-organisms. 
The viability of topsoil can deteriorate with time or incorrect storage. To maintain its 
viability, topsoil would be stored separately in stockpiles, which would be limited to 
2 m in height. Wherever possible, topsoil would be directly applied to areas requiring 
revegetation, rather than stockpiled. 

Friable soil material below the topsoil level would also be stockpiled separately, as this 
has considerable use as a soil forming stratum and as a buffer between the root zone and 
clay cap of the residue areas. 

Waste dumps 

The waste dumps would be created mainly during the pre-strip stages. Rehabilitation of 
these dumps would commence at the end of the earthworks construction stage. Initial 
rehabilitation would include the application of topsoil to 100 mm and seeding. The pre-
strip material (alluvial sediments) should be friable and have a suitable composition to 
support soil formation and vegetation when the stockpile surfaces have been stabilized. 

Residue storage areas 

Components of the residue storage area receiving the Meenaar residues would be 
progressively rehabilitated. Once residue deposition had ceased and the ponds dried 
out, they would be covered with soil to avoid dust formation. Residue storage areas 
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would be covered initially with a layer of mine overburden waste with a high clay 
content, followed by layers of subsoil and seeding if required. Depth of cover would 
exceed 2 m in line with recommendations covering the shallow burial of low-level 
radioactive waste. 

Germination of seeds and the survival of seedlings in and climates such as at Mt Weld 
occur opportunistically following favourable sequences in the weather. Therefore, it is 
necessary to stabilize the surface and prevent as much soil erosion and loss of topsoil as 
possible until favourable weather conditions allow germination to occur. 

The surface stability of all disturbed areas would be enhanced by providing rough 
ground surfaces. This roughness not only reduces surface wind speeds, but also aids in 
the natural collection of seed and water in micro-catchments. 

Wherever possible, fences would be used to keep grazing animals, particularly goats, 
from areas being rehabilitated. 

8.2.13 DECOMMISSIONING 

Prior to the commissioning of the project, a detailed decommissioning plan would be 
provided to the Department of Mines and the EPA for approval. The plan would 
comply with the recommendations of the Commonwealth of Australia's Code of 
Practice on the Management of Radioactive Wastes from the Mining and Milling of 
Radioactive Ores 1982. 

Decommissioning would involve the dismantling and removal of all building suuctures, 
equipment and pipelines that were not required by the State to be retained. Some inert 
building material and contaminated soil (such as may arise from fuel spills) would be 
buried within the residue storage areas. 

The mine pit would be decommissioned in accordance with the Department of Mines' 
recommendations. All compacted areas, such as roads and the camp areas, would be 
deep-ripped and recontoured in order to restore normal drainage. Topsoil would be 
applied over all cleared areas to facilitate natural rehabilitation. 

8.3 MONITORING 

8.3.1 GROUNDWATER 

The existing borefield monitoring programme, as instigated for the Granny Smith Gold 
Mine, would be extended to any new bores. A programme of regular water level and 
quality monitoring to detect fluctuations in groundwater would be developed in 
consultation with the Water Authority and the EPA. 

Ashton would undertake regular monitoring of wastewater for the purpose of 
beneficiation process control. Relevant information would be incorporated into the 
groundwater control monitoring programme to ensure water conservation processes 
were working adequately. 
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8.3.2 FAUNA 

Periodic inspection of the project area would be undertaken by designated site 
personnel. Any dead or distressed fauna, particularly birds, surrounding the ponds 
would be reported to the Department of Mines. The effectiveness of the rehabilitation 
programme would be monitored and the results reported annually to the Department of 
Mines and the EPA. 
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Chapter Nine 
ENVIRONMENTAL EVALUATION-SECONDARY 
PROCESSING PLANT 

This chapter describes the existing physical, biological and social environment of the 
Meenaar region. It identifies the potential environmental impacts, describes the 
management measures to ameliorate these impacts, and outlines a proposed monitoring 
programme. 

9.1 EXISTING ENVIRONMENT 

9.1.1 REGIONAL SEllING 

Meenaar is located 20 km east of Northam and lies within the Shire of Northam 
(Figure 9.1). Northam is the commercial and administrative centre of the region. 
Municipalities in the region include the Town of Northam and the Shires of Northam, 
York, Cunderdin, Toodyay and Goomalling. The Northam region has a rural economy 
with wheat and sheep farming being the principal activities. Additional industry sectors 
or related facilities include abattoirs/tanneries, some light industry, cottage industries 
and tourism. There is little high-technology or heavy industrial development in the 
Northam region. The majority of the workforce in the region is engaged in agricultural 
industries, or in providing administrative and commercial services. 

To stimulate local employment and to prevent population decline in surrounding rural 
settlements, the Avon Community Development Foundation and DSD initiated the 
development of Meenaar as an industrial area. This initiative culminated in the 
Minister for State Development announcing that Meenaar was one of five regional sites 
outside the metropolitan area to be selected for possible future industrial development. 

The proposed conceptual development plan for the Meenaar Industrial Park has been 
described elsewhere (BlIP Engineering 1992, Industrial Lands Development Authority 
and the Department of State Development 1992), and a conceptual layout is presented 
in Figure 9.2. 

The proposed Meenaar Industrial Park covers about 640 ha, of which 290 ha are to be 
used for industrial purposes and 350 ha for buffers and major service corridors. The 
major industries planned for the Meenaar Industrial Park include agricultural processing 
(grain processing, flour milling, noodles/cereals manufacturing) and mineral processing 
(rare earths, polishing powders, speciality magnets, stoneworks). Miscellaneous 
industries include clothing manufacturing, and agricultural chemicals distribution and 
batching. 
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Figure 9.1 

REGIONAL SETTING OF THE MEENAAR INDUSTRIAL PARK 

9.1.2 CLIMATE 

The Meenaar region is characterized by a semi-arid climate, with hot, dry summers and 
mild, wet winters. 

The Bureau of Meteorology has climatic data for Northam, Grass Valley, Meckering, 
Cunderdin, York and Goomalling. The following summary of relevant aspects of the 
climate is derived from the data for Northam because of Meenaars proximity to 
Northam and because of the comprehensive nature of the data. Where appropriate, the 
Northam data are supplemented with climatic data recorded at Grass Valley and 
Meckering. 

Average monthly temperature, rainfall and evaporation data recorded at Northam are 
presented in Figure 9.3. Average seasonal temperatures are as follows: 

mean summer maximum 33.5°C 
mean summer minimum 16.8°C 
mean winter maximum 17.6°C 
mean winter minimum 6.0°C. 
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Figure 9.3 
AVERAGE MONTHLY TEMPERATURE, RAINFALL AND EVAPORATION 
FOR NORTHAM 
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Northam has an average annual rainfall of 434 mm, while Grass Valley has 398 mm 
and Meckering 368 mm. Regional rainfall is markedly seasonal with all three stations 
recording 85% of their annual rainfall between April and October. June and July are 
the wettest months, representing about 38% of the annual rainfall. The highest 24-hour 
rainfall episodes recorded in the region are 126 mm at Northam (9 March 1934), 
109 mm at Grass Valley (9 March 1934) and 96mm at Meckering (16 February 1955). 

Northam has an average annual evaporation of 2,000 mm, with evaporation exceeding 
rainfall for all but 2 months of the year. Northam has a net annual evaporation of about 
1,550 mm. Based on information from the Bureau of Meteorology, Meenaar has an 
estimated annual evaporation of about 2,100 mm. 

Seasonal wind roses for Northam are provided in Figure 9.4. As local topography is not 
expected to affect wind direction significantly, the wind roses are considered 
representative of winds at Meenaar. The winds during summer are generally from the 
south-east in the morning, whereas winds in the afternoon are more variable, but mostly 
from the south-west and south-east. During winter, both the morning and afternoon 
winds are principally from the north-west. 

9.1.3 TOPOGRAPHY, GEOLOGY AND SOILS 

The topography in the region of the Meenaar Industrial Park is shown in Figure 9.5. 

The geology of Meenaar is characterized by crystalline plutonic and metamorphic rocks 
of Archaean age. Occasional small, low hills of outcropping weathered gneissic rocks 
occur; these have a northerly trending foliation that dips toward the east. These gneissic 
rocks are lateritized, in part, and are cut by a few quartz veins and dolerite dykes. The 
weathered gneiss is generally of low permeability, although there could be some 
localized zones of moderate permeability. 

There is no evidence from surface features of fault lines or shear zones at Meenaar 

A hydrogeological drilling programme undertaken by Rockwater Pty Ltd (1992) 
indicated that the surface soils in the centre of the proposed site for the secondary 
processing plant are slightly clayey sands to a depth of 5 m. Beneath the sand is 11 m 
of sandy clays, 10 m of silty sand and 3 m of fine sandy clay with moderately 
weathered gneissic fragments. Bedrock is gneiss at 29 m. 

The surface soils in the northern section of the plant site are slightly clayey sands to a 
depth of I m, which overlie 10 m or less of micaceous clay, 3-4 m of coarse clayey 
sands or sandy clays, then clays to gneiss bedrock at 17 m. 

The surface soils in the southern section of the plant site are generally sandy clays. 
Moderately weathered gneissic fragments occur in the profile. Bedrock is gneiss at a 
depth of 10-18 m. 

The soils generally have low permeabilities, with field permeabilities ranging between 
1.16 x 10-7  cm/s and 6.0 x 10-6 cm/s in the near surface (1-3 m depth) soils, increasing 
to an average of 2.4 x 10-5  cm/s at depth. Permeability of the surface soils can be 
reduced by at least an order of magnitude by compaction. 
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SEASONAL WIND ROSES FOR NORTHAM 
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The phosphorus retention indices for near surface soils range from 4 mL/g to 15 mL/g, 
showing low to moderate retention capacity compared to Perth sands (7 mL/g for 
Spearwood sand, 16 mL/g for yellow Karrakatta sand, and 1.2 mL/g for grey Karrakatta 
sand). 

9.1.4 HYDROLOGY AND HYDROGEOLOGY 

The proposed Meenaar Industrial Park straddles the upper reaches of two catchments, 
one portion drains northward to the Grass Valley Brook, while the remainder drains 
southward to Mortlock River. The surface drainage and catchments in the Meenaar area 
are shown in Figure 9.6. 

The proposed site of the secondary processing plant also straddles these catchments. 
The northern and western portions of the site drain toward minor tributaries of the Grass 
Valley Brook, which eventually joins the Mortlock River about 3 km east of Northam. 
The south-eastern portion of the site is drained by tributaries of the Mortlock River. 
The Mortlock River is a tributary of the Avon River, with the confluence at Northani. 
Drainage from the site is via weakly defined drainage lines. Flow from the Grass 
Valley Brook and the Mortlock River is highly seasonal. 

Hydrogeological studies indicate that groundwater occurs at a depth of about 20 m in 
the centre of the plant site, while the depth to groundwater at the perimeter mostly 
varies from 4.4 m to about 12 m (Rockwater Pty Ltd 1992). Near the eastern boundary, 
the groundwater is only 2.2 m below ground level. 

The site has isolated bodies of groundwater and seepages rather than a single body of 
groundwater. Groundwater is mostly saline and was found to range from 7,400 mg/L to 
16,000 mg/L total soluable solids. A groundwater sample from one of the bores 
established during the hydrogeological study was analysed for specific ions (Rockwater 
Pty Ltd 1992), the results of which are shown in Table 9.1. As indicated, the water was 
slightly acidic (of sodium chloride type). Nitrate and sulphate levels were high, 
possibly the result of agricultural activities. 

The Geological Survey of Western Australia has no record of bores or wells located at 
Meenaar. The nearest groundwater source is an abandoned well located 1.8 km north-
east of Meenaar. Other bores and wells are more than 2 km away, and have mostly 
been abandoned, possibly due to low yield or high salinity. 

9.1.5 SEISMICITY 

Meenaar is situated about 12 km west of the Meckering fault line, in a region that has 
been subjected to earthquake events of varying magnitudes. The most significant 
recorded earthquake in recent times had its epicentre near Meckering, 15 km east of 
Meenaar. The 1968 Meckering earthquake had a Richter magnitude of 6.8, resulting in 
structural damage to buildings and other infrastructure in the region. The earthquake 
was the result of a shallow thrust fault which was accompanied by a surface fissure 
5 km long with an uplift of 300 mm. The Bureau of Mineral Resources considers that 
the Maximum Credible Earthquake (the estimated maximum earthquake that is likely to 
occur based on current available data) would have a Richter magnitude of 7.3. 
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Table 9,1 Chemical analysis of a sample of groundwater at the Meenaar site 

Constituent 	 Conccntration* 

Ca 180 
Mg 525 
Na 3,500 
K 495 
Fe (sol.) 23.5 
CO3  below detection limit 
HCO3 160 
SO4 650 
Cl 6,000 
NO3 21 
Total dissolved solids (calc.) 13,400 
pH (laboratory measured) 6.7 

* 	In mg/L except pH. 
Source: Rockwazer Ply Ltd (1992). 

The SAA Earthquake Code (AS 2 121-1979), which covers the design of structures to 
be built in earthquake zones, classifies the area within which Meenaar lies as a Zone 2 
category. A Zone 2 category has a return period of 6,000 years or less for a ground-
particle velocity of 40 cm/s. This zone extends as far west as Wundowie. In 
comparison to cities such as San Francisco, California or Wellington, New Zealand, the 
Meenaar region is a relatively low risk area. 

A recent mapping of earthquake risk zones in south-west Western Australia identified 
ten 'earthquake source zones' (Gaull and Michael-Leiba 1987). Earthquake risk was 
depicted as contours of peak ground velocity, acceleration and ground intensity with a 
10% probability of being exceeded over a 50-year period. The highest rate of 
seismicity was source Zone 1; this covers an area of 8,000 km2 , including the area 
between Wundowie and Meckering. Within this area, the return period for an 
earthquake such as that recorded at Meckering in 1968 is approximately 110 years. 

9.1.6 LAND USE AND INFRASTRUCTURE 

Zoning and land use 

Meenaar and the surrounding areas are zoned Rural 5 under the Shire of Northani's 
District Town Planning Scheme No. 2. Permitted uses within Rural 5 include rural 
activities, civil and public activities, and single houses. Cottage, extractive, noxious 
and rural industries are permitted pending Council approval. 

Existing land use at Meenaar reflects the current zoning, with the primary land use 
being agriculture. Properties adjacent to the Meenaar Industrial Park are also used for 
agricultural purposes, primarily wheat and sheep farming. One landowner to the north 
of the Meenaar Industrial Park plans to become involved in organically grown farm 
produce, including the export of chemical-free wool to Europe. 

It is expected that rezoning would be required for the Meenaar Industrial Park. 
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Residential areas 

The nearest population centre to Meenaar is Grass Valley (population 70-100). The 
nearest resident to the plant site is located about 500 m to the north, near the Great 
Eastern Highway—Watson Road intersection. Other residents are located 1.8 km to the 
south and 3.3 km to the south-east. The location of residents near to the Meenaar 
Industrial Park is shown in Figure 9.7. 

Conservation areas 

A number of conservation reserves occur within a 10 km radius of the Meenaar 
Industrial Park. These include: 

the Throssell Nature Reserve (17 ha), located 2.5 km to the north 
the Meenaar Nature Reserve (94 ha), located 3.5 km to the east 
an unnamed conservation area (41 ha), located 6.5 km to the south-east 
the Duck Pool Reserve (83 ha), located 7 km to the south-east. 

In addition to these reserves, an area of 'registered remnant bushland' is located in the 
Meenaar Industrial Park (Section 9.1.7). 

Water and power 

The sources of water and power in the Meenaar area are indicated in Section 3.2. 
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Rail 

The Perth—Kalgoorlie standard gauge railway forms the northern boundary of the 
Meenaar Industrial Park. This railway forms part of the Indian—Pacific line and 
connects Perth and Northam with the eastern seaboard of Australia, via Kalgoorlie. 
Railway traffic averages about eighty trains per week and includes passenger and 
freight trains. 

At some time in the past, earthworks were prepared for a railway siding at the Meenaar 
siding, located some 1.5 km east of the Meenaar Industrial Park. There is also a railway 
siding at Grass Valley, although no adjacent hardstanding area has been developed. 

Road 

Road access to Meenaar is provided by Great Eastern Highway. The annual average 
daily traffic flow recorded by the MRD on Great Eastern Highway at a site located 
2.5 km east of Northam during 1990-91 was 1,565 vehicles (Main Roads Department, 
Western Australia 1991). A separate short period count undertaken near this permanent 
site indicated that, at the time of recording, 65% were cars and station wagons, 23% 
were utilities and light trucks, 8% were heavy trucks and 4% were semi-trailers (Main 
Roads Department, pers. comm., February 1992). Therefore, an estimated 1,017 cars 
and station wagons, 360 utilities and light trucks, 125 heavy trucks and 63 semi-trailers 
pass this site each day. 

The MRD has plans for a bypass of the Town of Northam. Depending on the 
availability of funding and other government processes, construction of the Great 
Eastern Highway bypass is expected to commence in 1994-95. This bypass is designed 
to ensure that through traffic no longer passes through the centre of Northam. 

Another MRD site is located on Great Eastern Highway, 3.5 km west of the Chidlow—
York road intersection, between Northam and Perth. The annual average daily traffic 
flow recorded at this site in 1990-9 1 was 5,130 vehicles (Main Roads Department, 
Western Australia 1991). A separate short period count near this site has indicated that, 
at the time of recording, 73% of the traffic were cars and station wagons, 18% were 
utilities and light trucks, 5% were heavy trucks and 4% were semi-trailers (Main Roads 
Department, pers. comm., February 1992). Therefore, an estimated 3,745 cars and 
station wagons, 923 utilities and light trucks, 257 heavy trucks and 205 semi-trailers 
pass this site each day. 

Natural gas 

Natural gas is not available at Meenaar. The nearest reticulated area is at Greenmount, 
which is fed by the North West Shelf natural gas pipeline. 

9.1.7 BIOLOGICAL ENVIRONMENT 

The site of the secondary processing plant has been entirely cleared for agriculture. No 
remnant vegetation occurs on the site. 
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The Meenaar Industrial Park contains a number of small isolated patches of woodland 
stands, together with an area of about 80 ha of 'registered remnant bushland'. This 
remnant bushland is located some distance from the Ashton site and would not be 
directly affected or impacted by the operations of the secondary processing plant. 

A flora and fauna survey of the Meenaar Industrial Park, and specifically the remnant 
bushland, was commissioned by Ashton Mining (Kinhill Engineers Pty Ltd 1991b). 
The findings of the survey were incorporated in the Consultative Environmental Review 
for the Meenaar Industrial Park (Industrial Lands Development Authority and the 
Department of State Development 1992). 

Briefly, the remnant bushland has a relatively high conservation value as a result of: 

its rich and diverse plant understorey 
its undisturbed nature due to the exclusion of livestock 
its size 
the relative scarcity of conservation reserves in the wheatbelt area. 

A total of sixty native vascular plant species and eight introduced species were recorded 
in the remnant bushland. One of the native species recorded was Gastrolobium 
rotundifolium, which has been reserve listed as a Priority One species by the 
Department of Conservation and Land Management (CALM). Also recorded was a 
possible new species of Mirbelia (M. aff. dilarata). Both these species have been 
reported to CALM. 

The fauna survey of the Meenaar Industrial Park recorded a total of thirty-one bird 
species, three native mammals, two introduced mammals and eight reptiles. Most 
species were recorded in the remnant bushland area. No bird, mammal or reptile 
species gazetted as 'rare or otherwise in need of special protection' under the Wildlife 
Conservation Act 1950 were recorded or are expected to occur at Meenaar. 

9.1.8 SOCIAL ENVIRONMENT 

The social environment likely to be affected by this project would be limited to the 
areas covered by the Town of Northam and the Shires of Northam, York and 
Cunderdin. The description of the social environment is therefore mainly limited to 
these four municipalities. 

Population 

The estimated resident populations for the Town of Northam and the Shires of 
Northam, York and Cunderdin, together with population projections, are presented in 
Table 9.2. 
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Table 9.2 Regional population estimates and projections 

Municipality Estimated resident population Population projections for 2001 

30 June 30 June % increase Low High Mean 
1986 1990 

Town of Northam 6,887 7,059 2.5 7,200 7,200 7,200 
Shire of Northam 2,451 2,767 12.9 3,400 4,000 3,700 
Shire of York 2,258 2,492 10.4 2,800 3,000 2,900 
Shire of Cunderdin 1,484 1,437 -3.2 1,300 1,400 1,350 

Total 13,080 13,755 5.2 14,700 15,600 15,150 

Sources: 	Australian Bureau of Statistics 1986. 
State Planning Commission 1988. 

In 1990, the region had a combined estimated resident population of 13,755. The Shires 
of Northam and York recorded the highest population increases between 1986 and 1990 
(12.9% and 10.4% respectively). Most of the population increase in the Shire of 
Northam is assumed to have resulted from growth on the Perth side of the Shire. Based 
on 1988 population projections, the population in the region is expected to increase to 
15,150 by 2001, representing an annual growth of 0.9%. The Shire of Northam is 
expected to record the highest increase in population. The Department of Planning and 
Urban Development is currently revising these 1988 projections; these revisions are not 
yet available. 

Employment 

The employment structure of the regional workforce by industry compared with the 
Perth Statistical Division is presented in Table 9.3. 

Table 9.3 Employment structure of the regional workforce by industry 

Industry 
Town of 
Northam 

(%) 

Shire of 
Northam 

(%) 

Shire 
of York 

(%) 

Shire of 
Cunderdin 

(%) 

Perth Statistical 
Division 

(%) 

Agriculture/forestry 3.4 31.9 39.3 49.9 1.8 
Mining 0.2 1.6 0.5 0.0 1.4 
Manufacturing 4.8 9.3 3.2 3.7 13.3 
Electricity 6.5 1.8 1.0 4.1 1.7 
Construction 7.3 4.0 6.9 0.3 7.5 
Wholesale/retail 24.3 13.6 13.2 14.8 21.4 
Transport/storage 14.9 3.8 2.8 3.3 5.5 
Communication 3.4 1.4 1.5 0.6 2.0 
Finance 5.6 2.9 3.7 2.5 12.2 
Public administration/defence 4.5 5.4 3.4 3.9 5.1 
Community service 18.5 16.7 16.1 13.2 20.2 
Recreation and other services 6.1 6.4 8.2 3.7 6.8 
Other 0.5 1.2 0.2 0.0 1.1 

Source: Australian Bureau of Statistics 1986 
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Table 9.3 indicates that the region has a rural-based economy. The Town of Northam is 
the administrative and commercial service centre, with the highest proportion of its 
workforce employed in the wholesale/retail and community service sectors. Based on a 
retail census conducted by the Australian Bureau of Statistics in 1985-86, the region 
had 143 retail establishments, 91 of which were in Northam. 

The Shires of Northam, York and Cunderdin represent the traditional agricultural base 
of the region with 3 1.9%, 39.3% and 49.9% of their respective workforces employed in 
this sector. The gross value of agricultural commodities produced by the rural sector in 
all shires is about $100 million, of which Cunderdin produces approximately 45%. The 
primary rural activities east of the Town of Northam are wheat and sheep farming, 
whereas west of Northam the primary rural activity is sheep farming. 

A census conducted by the Australian Bureau of Statistics in 1987-88 identified a total 
of only twenty-six manufacturing establishments in the region, of which half were in 
the Town of Northam. It is generally considered that the manufacturing sector in the 
region is under represented. 

About 41% of the Northam workforce is employed by the three levels of government. 
A large number of this workforce travel from Perth to Northam to work, returning for 
weekends. Conversely, people commute to Perth from the Northam region on a daily 
basis. 

Unemployment 

The estimated unemployment rate-,  for the Northam region are presented in Table 9.4. 
Between 1987 and 1991, the unemployment rate increased, particularly in the Town of 
Northam and the Shire of York. The principal reason for this increased unemployment 
may have been a general downturn in the rural economy, resulting in decreased demand 
for goods and services in these rural centres. 

Table 9.4 Estimated unemployment levels 

Municipality 1987 (June quarter) 1991 (June quarter) 

Labour Unemployment Unemployment Labour Unemployment 	Unemployment 
force level rate force level rate 

Town of Northam 3,130 241 7.7 3,022 28() 9.3 
Shire of Northam 1,260 116 9.2 1,242 120 9.7 
Shire of York 1,070 79 7.4 1,084 105 9.7 
Shire of Cunderdin 805 29 3.6 751 36 4.8 

Total 6,265 465 7.4 6,099 541 8.9 

Sow-ce: Department of Employment, Education and Training 1991 
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Of those receiving unemployment benefits in the region in June 1991, 70% had 
received benefits for less than 1 year and 12.8% for more than 2 years, in comparison to 
82.7% (less than 1 year) and 4.5% (more than 2 years) in the Perth metropolitan area. 
This indicates that the Northam region has significantly higher proportions of long-term 
unemployed than the Perth metropolitan area. 

Housing and accommodation 

A number of subdivisions have recently been established in Northam, providing 
additional land for new housing. There are currently 328 lots of vacant residential land, 
a number of rural residential lots, and 43 special residential lots that have been given 
final approval for subdivision, with a further 79 lots that are currently zoned and 
awaiting final subdivision approval. In addition, there is a further development subject 
to rezoning and subdivision that would provide another 78 lots, creating more than 500 
available lots in Northam. There is a high local demand for such land from existing 
residents. Although a good supply of established houses and land for new houses is 
available for purchase, with additional land expected to become available, Northam 
currently has an undersupply of rental accommodation. This situation has improved 
during 1991, possibly due to the economic downturn. 

Temporary or short-term accommodation is available on a number of motels, hotels, 
hostels, guesthouses and caravan parks. Excluding youth hostels, Northam has about 
225 rooms, York 155 and Toodyay 94 (Royal Automobile Club, pers. comm., January 
1992). The annual average occupancy rate in the region is 47.3% (Tourism 
Commission, pers. comm., January 1992). 

Education and community services 

The Northam region provides the following facilities for primary, secondary and tertiary 
education: 

numerous pre-primary schools; 

primary schools at Avonvale, Bakers Hill, Meckering, Northam, York, West 
Northam, Wundowie; 

district high schools at Cunderdin and York; 

the Northam Senior High School; 

the Cunderdin Agricultural College; 

the Muresk Institute of Agriculture. 

The Avon Valley 1991 information and business guide indicates that the region has a 
comprehensive range of emergency, medical and health related services, including 
ambulance, police, fire station, State emergency services, doctors, dentists and 

9-16 



numerous visiting medical specialists. The Northam Regional Hospital provides the 
main hospital and medical care in the region. 

Similarly, a large range of sports clubs and other organizations are available in the 
region, particularly in Northam. 

9.1.9 ABORIGINAL HERITAGE 

An archaeological and ethnographic survey for Aboriginal sites has been undertaken in 
the Meenaar Industrial Park (Industrial Lands Development Authority and the 
Department of State Development 1992). No known ethnographic site was identified. 
Although two small archaeological sites were recorded (one in the proposed buffer zone 
and the other in the possible expansion zone), both were of low archaeological 
significance in terms of Aboriginal heritage. 

9.2 ENVIRONMENTAL IMPACTS AND MANAGEMENT 

9.2.1 CONSTRUCTION PHASE 

Vegetation 

The proposed site of the secondary processing plant has been cleared for agricultural 
purposes. The site contains no remnant native vegetation and therefore has no unique 
flora or any specific conservation value. Consequently, the impact of construction on 
native vegetation and flora would be negligible. 

Fauna 

Owing to the absence of significant fauna habitats on the proposed site, construction 
activities would have minimal impacts through habitat loss. Construction activities are 
likely to have minor, short-term impacts on fauna through periodic increases in 
background noise levels. However, it is expected that fauna would soon become 
familiar with construction activities and the long-term disturbance would be negligible. 

Traffic 

Increased traffic during the construction phase would result from workforce commuting 
and construction-related deliveries of materials and equipment. Peak construction 
workforce commuting would result in a worst-case maximum of 300 vehicle 
movements per day, while construction-related deliveries would result in a potential 
maximum of 40-50 vehicle movements per day. This worst-case scenario assumes no 
car pooling arrangements, all workers drive a motor vehicle and all approach Meenaar 
from the same direction. 

Both the construction workforce and the construction-related delivery traffic would use 
Great Eastern Highway as the primary access to Meenaar. As indicated in Section 
9.1.6, the annual average daily traffic flow between Northam and Meenaar is 1,565, of 
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which 1,377 (88%) are light vehicles (cars, station wagons, utilities and light trucks) 
and 188 (12%) are heavy vehicles (heavy trucks or semi-trailers). Therefore the 
potential increase to existing average daily traffic on Great Eastern Highway between 
Northam and Meenaar would be minor, with construction workforce commuting 
representing an increase of about 22% on current light vehicle traffic and construction-
related delivery traffic representing an increase of between 21% and 27% on current 
heavy vehicle traffic. Overall, the construction traffic would result in a maximum 
increase of about 22% to existing daily traffic levels on Great Eastern Highway between 
Northam and Meenaar. 

The actual increase in existing average daily traffic levels during the construction phase 
is likely to be less than the above scenario. The following factors would reduce the 
potential impacts of construction-related traffic: 

The duration of commuter traffic would be limited to short periods each morning 
and evening. 

The construction contractor may provide a dedicated bus service. 

A car pooling system is likely to be developed by the construction workforce, as 
normally occurs during similar construction projects. 

The peak construction workforce would be reached for only a short period. 

Construction and commuter traffic would not pass through any population centre 
between Northam and Meenaar. 

Not all commuter traffic would originate from Northam. 

The existing design capacity of Great Eastern Highway between Northam and Meenaar 
is an annual average daily traffic level of about 5,000 vehicles. The construction phase 
would not result in traffic levels approaching the design capacity of the road. Project-
related construction traffic is unlikely to significantly decrease road user safety on Great 
Eastern Highway. 

Noise 

Construction activities would result in periodic and short-term increases in existing 
background noise levels. The primary noise source during construction would be from 
site preparation involving earthworks, on-site assembly of major plant components and 
heavy vehicle movements. 

The periodic increase in existing background noise levels is not expected to cause major 
disturbances to the nearest residents because of: 

existing background noises (e.g. from freight and passenger train movements and 
vehicles on Great Eastern Highway); 
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the type of construction activities to be undertaken; 

the hours and duration of construction; 

the measures to be adopted to minimize noise (such as noise suppression devices 
fitted to machinery). 

Noise emissions during construction are unlikely to be audible at Grass Valley. 

Construction activities would be undertaken such that the following maximum noise 
limits likely to be set by the EPA at the nearest residential premises would not be 
exceeded: 

50 dB(A) from 7.00 a.m. to 7.00 p.m., Monday to Saturday 
45 dB(A) from 7.00 a.m. to 7.00 p.m., Sunday 
45 dB(A) from 7.00 p.m. to 10.00 p.m., every day 
40 dB(A) from 10.00 p.m. to 7.00 a.m., every day. 

Exposure to noise by the construction workforce would be controlled by provisions of 
the Occupational Health, Safety and Welfare Act 1984. This Act outlines the measures 
to be adopted to ensure the general safety and welfare of the workforce, including those 
in relation to noise emissions. Protective hearing devices would be issued to 
appropriate personnel. 

Dust 

The potential for dust generation during construction exists where site preparation 
involving earthworks using heavy machinery is required. Dust suppression measures 
have become accepted practice for site preparation and construction associated with 
most major projects. The principal dust suppression measure to be adopted would be 
the application of water from tankers and sprinklers during summer. Construction 
during winter would minimize the potential for dust generation. 

Local community infrastructure 

The construction workforce is expected to peak at 150. People with appropriate skills 
would be locally recruited from centres within about 60 km of Meenaar. It is expected 
that up to 75% of the construction workforce (i.e. 112 people) could be recruited from 
the local region. Most of the construction workforce recruited outside the local region 
would be from Perth. Some of this workforce may commute from Perth on a daily or 
weekly basis to Meenaar. Daily commuters from Perth would have negligible demand 
on existing local community infrastructure. 

The worst-case scenario is that the entire construction workforce is recruited from 
outside the Northam region and that all require accommodation in centres such as 
Northam, York or Toodyay. Section 9.1.8 indicates that Northam has an undersupply 
of rental accommodation, but has a large amount of temporary or short-term 
accommodation in motels, hotels, hostels, guesthouses and caravan parks. Assuming 
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the current occupancy rate is maintained, the average number of available rooms would 
be 118 in Northam, 81 in York and 49 in Toodyay. Therefore a total of 248 rooms 
would be available, which is more than sufficient to cater for the needs of the entire 
construction workforce. 

Based on experience gained from similar projects near Perth, the Ministry of Education 
has advised that, in normal circumstances, those not locally recruited tend to keep the 
remainder of their family at the place of recruitment rather than relocate them to near 
the construction site. This would minimize demand on existing educational facilities in 
the Northam region during the construction phase. 

The impact of the additional construction workforce on existing local community 
infrastructure would be minimal. As an administrative and commercial regional centre, 
Northam has a relatively diverse range of community facilities and services, including 
medical/health, recreational, commercial and general facilities. The additional 
workforce would result in some increase in the demand for these facilities and services; 
however, this demand would be small and temporary and would be limited to that 
resulting from those few workers needing to relocate to the Northam region during the 
construction phase of the project. 

9.2.2 WASTEWATER AND GROUNDWATER 

The groundwater resources in the Meenaar region are generally saline (Section 9.1.4). 
The risk to the groundwater resources from wastewater leachates would be minimized 
through a total containment policy for the evaporation ponds. A number of precautions 
would be taken to prevent leakage and to minimize the spread of any leachate plume 
from the evaporation ponds. In particular, the pond design would incorporate: 

a heavily compacted 200 mm clay—sand, stone-free bed; 

a synthetic liner; 

a lightly compacted 300 mm layer of clay—sand over the liner; 

possibly an expansive clay, such as Attapulgite, between the liner and the clay—
sand bed; 

monitoring/recovery bores to detect and return any leachates to the evaporation 
ponds; 

2.5 m high heavily compacted clay—sand embankments. 

In addition, a number of measures would be implemented to ensure that the effect of 
seismic events on the ponds would be minimized and that seismic generated waves do 
not overlap the sides of the embankments (Section 9.2.5). 

The risk of leaching of wastewater through the synthetic liner, or loss through breaching 
of embankments as a result of seismic activity, is considered to be low. Due to the 
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insolubility of the trace quantities of radionuclides, the potential for groundwater 
contamination would also be low. 

The groundwater at the site of the secondary processing plant occurs as apparently 
minor and localized aquifers in the thickest sections of the sandy clay and minor clayey 
sand soils overlying bedrock, and around drainage lines near the edges of the site. The 
soils have low permeabilities (Section 9.1.3), and the groundwater is saline and contains 
high levels of nitrate and sulphate. These factors would assist the retention of any 
leachates from the evaporation ponds within the plant site and would not contaminate 
any existing high quality or valuable groundwater in the region. 

Due to the low permeabilities of the soils, any potential leachates would be detected 
through the network of monitoring bores and would be returned to the evaporation 
ponds through recovery bores. The fragmented nature of the groundwater detected 
suggests that an intrusion of leachate would not disperse rapidly and would be able to 
be recovered. 

A temporary loss of containment from evaporation ponds, such as might occur with a 
1-in-100 year seismic event, would therefore not have catastrophic impacts on the local 
or regional environment. While water quality may temporarily become worse locally, 
due to the addition of nutrients or salts, such a change would be transitory and not 
present a major change in the capacity of the area to export salt or nutrients to the Avon 
catchment. The establishment of the plant at Meenaar would result in the cessation of 
agricultural practices in the area; this would have a positive effect on water quality due 
to the reduction in fertilizer use. 

9.2.3 SOLID WASTES 

Residue produced during secondary processing operations would be returned to 
Mt Weld for disposal. The transport of residue between Meenaar and Mt Weld is 
described in Chapter 6. The environmental impacts of residue disposal at Mt Weld are 
addressed in Section 8.2.4. 

Some components of the solid waste contain a high level of phosphates, largely as low 
solubility calcium phosphate. Reuse of these components as commercial fertilizer may 
be possible if there were: 

a sustained demand that would ensure their economic removal (i.e. no extra cost to 
Ashton) at a sufficiently regular rate that large-scale storage of residues on site 
could be avoided; 

a reliable, economic method of ensuring that the level of radionuclides in these 
streams were within acceptable levels. 

During the first 5 years of operation of the secondary processing plant, Ashton would 
examine the potential for marketing nitrates in wastewater as fertilizer, prior to being 
directed to the evaporation ponds. 
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During Stage I, approximately 7,000 Va of suspended and dissolved solids would be 
contained in the wastewater directed to the evaporation ponds. Phosphates would not 
occur in this stream as a result of precipitation during neutralization; however, during 
Stages II and III, the addition of nitric acid to the process would result in the presence of 
nitrates within the wastewater stream. Although nitrate concentration in initial 
wastewater streams would be similar to that of the areas groundwater (Table 9.1), 
concentration due to evaporation would result in very high nitrate levels in evaporation 
ponds. Studies would be undertaken during the design phases of Stages II and III to 
identify an economic means of removing the nitrate from the wastewater before it 
entered the evaporation ponds. 

The suspended and dissolved solids contained in wastewater in the evaporation ponds 
would settle and eventually form a layer at the bottom of the evaporation pond. The 
trace levels of radionuclides in the wastewater entering the evaporation ponds would be 
contained, largely as hydroxides, in free precipitates. Due to their mixing with the 
much greater bulk of non-radioactive solids precipitated each year, they would not 
accumulate to higher than acceptable levels of radioactivity. 

Solid wastes such as office material would be removed from the site by contractors and 
recycled (if practical) or disposed of in an approved landfill site. Any disused 
packaging containers would be washed prior to off-site disposal by landfill. Any off-
site disposal by landfill would be undertaken in accordance with the requirements of the 
relevant local authority. 

As stated in Section 4.3.8, solid sludge from the domestic septic tank would be 
regularly removed by local contractors. Sewage disposal would also be undertaken in 
accordance with the requirements of the local authority. 

9.2.4 ATMOSPHERIC EMISSIONS 

As indicated in Section 9.1.2, winds during summer are generally from the south-east in 
the morning and from the south-west and south-east in the afternoon. Winter winds are 
generally from the north-west. Therefore, any plume from the secondary processing 
plant would be directed toward the north-west (in the morning) and the north-east (in 
the afternoon) during summer, and toward the south-east (in the morning and afternoon) 
during winter. 

Wet scrubbers would be installed to remove most of the sulphur dioxide and particulate 
components of the atmospheric emissions. Scrubbers are collection devices in which 
the emission particles are washed out of the gas flow by a water spray. The exiting 
gases are saturated with water, which results in a white steam plume. 

The air quality standards likely to be set by the EPA are those adopted as the national 
guidelines for control of emission of air pollutants from new stationary sources by the 
National Health and Medical Research Council. These standards, designed for the 
protection of public health and welfare, are presented in Table 9.5. 
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Table 9.5 Air quality standards likely to be set by the EPA 

Substance 	 Averaging period 	Ground level concentration 
(tg/m3) 

Oxides of nitrogen (expressed as 
nitrogen dioxide) 	 1 hour 	 320 

Sulphur dioxide 	 1 hour 	 350 

Particulate matter 	 Annual 	 90 

The ground level concentrations of atmospheric emissions from the plant are expected 
to be well below those levels stated in Table 9.5. At the expected emission rates, there 
is unlikely to be any decrease in the existing ambient air quality attributable to the 
operations of the secondary processing plant. The composition and quantities of 
atmospheric emissions outlined above would have no adverse impacts on agricultural 
activities on adjacent properties. 

9.2.5 RISKS AND HAZARDS 

Preliminary risk and lwzard analysis 

A preliminary risk and hazard analysis of the secondary processing plant has been 
undertaken (Industrial Risk Management Pty Ltd 1992). The analysis provides a 
preliminary assessment of the major hazards associated with the operations of the 
secondary processing plant that would have the potential to affect public safety beyond 
the plant site. 

The main potential hazards identified were those associated with the storage of LPG 
(propane). Well established hazard analysis techniques were used to: 

identify potential hazards; 

identify incidents that could lead to accidental release of hazardous material to the 
environment; 

estimate the magnitude of the associated consequences of these incidents; 

estimate the frequency at which the incidents could occur; 

estimate the resultant levels of risk and to generate risk contours based upon study 
results. 

The risk contours developed for the plant are shown in Figure 9.8. As shown, the 10-5  
risk contour (individual risk level of ten in one million a year) is contained within the 
boundary of the plant site, and the 106  risk contour (individual risk level of one in one 
million a year) is contained almost entirely within that boundary. As these contours are 
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based upon the conceptual design and do not, as yet, incorporate risk mitigation 
measures such as the proposed fixed water spray (deluge) system, it is likely that the 
contours could be significantly reduced during the detailed engineering phase of the 
project by altering the design or by relocating the LPG tank. 

The individual risk level of fifty in one million a year was plotted, but appeared only as 
a single point over the LPG storage vessel. 

The EPA has established guidelines for the fatality risk acceptability of new industrial 
installations. These are as follows: 

A risk level in residential zones of one in a million per year, or less, is so small as 
to be acceptable to the EPA. 

A risk level in 'sensitive developments', such as hospitals, schools, child care 
facilities and aged care housing developments of between one half and one in a 
million per year is so small as to be acceptable to the EPA. 

Risk levels from industrial facilities should not exceed a target of fifty in a million 
per year at the site boundary for each individual industry, and the cumulative risk 
level imposed upon an industry should not exceed a target of one hundred in a 
million per year. 

A risk level for any non-industrial activity located in buffer zones between 
industrial facilities and residential zones of ten in a million per year, or lower, is so 
small as to be acceptable to the EPA (Environmental Protection Authority 1992). 

Therefore, on the basis of the preliminary risk and hazard analysis, the individual risk 
levels developed for the secondary processing plant would be acceptable to the EPA. 

The principal risk associated with the LPG storage vessels is that of fire from an 
external source that threatens to overheat the vessel and cause flammable vapours to be 
released. The LPG storage vessel would be installed and operated in accordance with 
all appropriate requirements of LP Gas: Storage and Handling (AS 1596-1989). In 
particular, heat and fire protection of the vessel would be provided through the 
establishment of a sufficient separation distance from potential heat sources as approved 
by the Department of Mines. 

In addition, a fixed water spray (deluge) system would be established around the vessel. 
This would be operated in the event of an external fire or heat source near the vessel. 
This spray system would be operated periodically (weekly) to ensure it was in operating 
order. Water would be applied to the vessel at a rate of not less than 10 L/min. per 
square metre of the total surface area of the vessel. Furthermore, the automatic spray 
system would include provisions for manual initiation and shut-off, and the means of 
manual initiation would be accessible under all fire conditions. The automatic system 
would be designed to come into operation in response to a 'fire-detected' signal, but 
would not be operated by the vapour pressure of the LPG storage vessel. The system 
would be designed to ensure that runoff water applied to cool the vessel, or from testing 
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the system, did not endanger the foundations of the storage vessel. Further details of 
the fixed water spray (deluge) system are provided in LP Gas: Storage and Handling 
(AS 1596-1989). 

The emergency management plan to be developed by Ashton would specify measures 
to be taken in the event of significant incidents involving hazardous chemicals or LPG 
stored on site. 

Seismicity risks and implications 

As indicated in Section 9.1.5, the 1968 Meckering earthquake had a Richter magnitude 
of 6.8. The return period for an earthquake of this magnitude is approximately 
110 years. 

The effects of an earthquake with an annual recurrence interval of 500 years and a 
corresponding Richter magnitude of 7.2 are likely to be as follows: 

horizontal ground movement with a maximum velocity of 160 mm/s; 

horizontal ground movement with a maximum acceleration of 1.6 m/s, oscillating 
at a high frequency due to the generally shallow nature of the soils in the region; 

poorly graded, saturated and loose fine sands may tend to lose their shear strength 
and bearing capacity from liquefication during an earthquake, possibly causing 
minor landslides; 

embankments may deflect longitudinally in a wave-like fashion, possibly resulting 
in the shearing of soil wedges from sloping faces; 

waves may form in dams and ponds, possibly resulting in waves overtopping 
embankment walls. 

A number of measures would be taken to ensure that the secondary processing plant 
could withstand seismic events of the magnitudes considered credible. These would 
include the construction of critical structures, such as the barium precipitation building 
and chemical storage areas, upon heavy raft foundations to provide support. Additional 
bracing would also be provided. In terms of other building structures, appropriate 
sections of SAA Earthquake Code (AS 2121-1979) and AS 1170.4 (draft of the 
revised earthquake code) would be adopted for the design and construction of the 
secondary processing plant. 

It is anticipated that the LPG storage vessel would be supported by a fixed-end column 
and a sliding-end column to allow for expansion and contraction of the vessel. The 
vessel would be supported above ground on reinforced concrete foundations. The 
vessel would be designed and constructed such that it met the requirements of LP Gas: 
Storage and Handling (AS 1596— 1989) and the above earthquake codes. 

9-26 



The evaporation ponds would be designed to minimize the risk of damage resulting 
from seismic activity and to meet the following performance criteria: 

low risk of overtopping of embankments from seismic induced wave action; 

low risk of embankment failure under a seismic event; 

low risk of the floor of the evaporation ponds cracking under a seismic event; 

low risk of cut faces slumping and causing excessive waves during a seismic event; 

low risk of leakage of wastewater from the evaporation ponds; 

high life expectancy; 

capacity for embankments to remain stable if subjected to accelerations and/or 
velocities arising from the estimated 50-year recurrence intervals presented in 
Gaul! and Michael-Leiba (1987). 

To design the evaporation ponds for a seismic event, the following would be 
undertaken: 

assessment of the on-site soil conditions to determine their compaction properties 
and dispersivity; 

identification of appropriate locations and materials for the construction of the 
evaporation ponds; 

establishment of design criteria for the embankment construction, including 
specifications on compaction control for the earth embankments during 
construction; 

finalization of the preliminary geometric arrangement of the ponds, taking into 
account the optimum shape of the ponds and the likely orientation of any 
seismically induced faults; 

completion of a stability analysis to model a soil profile, simulate the effects of 
seismic acceleration on the stability of the structure, and assess the factor of safety 
against failure of cut faces or embankments; 

selection of a suitable synthetic liner with favourable properties relating to 
permeability, puncture resistance, shear strength and long-term resistance to the 
effects of ultraviolet light. 

The proposed conceptual design of the evaporation ponds that would withstand likely 
seismic events is outlined in Sections 4.3.7 and 9.2.2. The embankments would be 
designed with an impervious core and cut-off to prevent seepage of water through the 
soil. The selected side slopes would be designed to provide adequate slope stability and 
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to minimize the effects of erosion due to surface runoff. The ultraviolet resistant liner 
would protect the embankment from the erosive effects of wave action and prevent 
water from penetrating the embankments. The height of the embankments would be 
designed to account for 'wave run-up' due to both wind waves and waves generated 
from seismic shaking. 

An emergency action plan would be developed prior to commissioning to outline the 
various actions to be taken in the unlikely event of damage to the evaporation ponds 
following seismic activity. Inspections of the evaporation ponds would be made on a 
weekly basis. 

9.2.6 NOISE 

All tender documents to be issued for the supply and installation of items of equipment 
for the secondary processing plant would include strict noise specifications. The 
maximum allowable noise emission from any item of equipment would be restricted to 
85 dB(A) at a distance of 1 m. 

The potential noise sources at the secondary processing plant would be: 

wet grinding mills 
boilers 
pumps, fans, air-conditioning 
mobile equipment (truck movements) 
workshop machines 
conveyors. 

All equipment with the potential to generate noise would have some form of effective 
sound proofing. Sound proofing measures to minimize noise emissions would include 
the following: 

installation of exhaust mufflers 
protective coverings 
rubber linings 
a range of enclosures. 

The wet grinding mills would be rubber lined and housed inside an enclosed building. 
Similarly, the boilers would be fully enclosed. All mobile equipment would have 
appropriate exhaust mufflers fitted. Conveyors would have protective coverings and 
rubber linings. 

Noise emissions from both mobile and fixed equipment would, to some extent, be 
masked by other noise sources, including the following: 

passenger and freight train movements (80 trains per week) 
vehicular traffic on Great Eastern Highway (in the order of 1,565 vehicles per day) 
farming activities at certain times of the agricultural season. 
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Noise emissions are not expected to exceed those maximum limits likely to be set by 
the EPA (Section 9.2.1) because of the imposition of noise specifications for all items 
of equipment, the adoption of a range of appropriate noi se- suppression measures, and 
the existence of other background noise sources. 

Details of a proposed noise monitoring programme are provided in Section 9.3.3. 

Where appropriate, employees would be issued with protective hearing equipment to 
ensure worker safety and health. Noise levels during operation of the secondary 
processing plant would not exceed the requirements of the Occupational Health, Safety 
and Welfare Act 1984 for the protection of the workforce. 

9.2.7 TRAFFIC 

The operation of the secondary processing plant would result in increased traffic in the 
region through: 

concentrate haulage between Mt Weld and Meenaar 
residue haulage between Meenaar and Mt Weld 
chemical haulage between Kwinana and Meenaar 
product haulage between Meenaar and the port of Fremantle 
LPG haulage between Kwinana and Meenaar 
workforce commuting 
miscellaneous deliveries and visitor traffic. 

Residue and concentrate transport traffic 

The impact of transporting residues and concentrate between Meenaar and Mt Weld on 
existing traffic levels is addressed in Section 8.2.8. 

Chemical, product and LPG transport traffic 

The proposed transport route between Kwinana/the port of Fremantle and Meenaar is 
described in Section 3.3. The proposed route includes Cockburn Road, Stock Road, 
Leach Highway, Tonkin Highway, Roe Highway and Great Eastern Highway. These 
roads and highways are approved routes for use by heavy haulage vehicles, including 
B-doubles but not road trains. 

The Great Eastern Highway bypass would divert through traffic from the centre of 
Northam. The bypass would divert traffic to the north of Northam, thus removing any 
potential impact on the safety and amenity of the town centre resulting from the passage 
of heavy vehicle traffic. Until the bypass is constructed, the existing Great Eastern 
Highway route would be used. 

Table 9.6 provides details of the impact of estimated project-related traffic generated 
through the transport of chemicals, product and LPG on existing annual average daily 
traffic at two locations on Great Eastern Highway: one located east of Northam and one 
located west of Northam. 
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Table 9.6 Estimated project-related traffic associated with the transport of chemicals, 
product and LPG 

Estimated project- 
Item 	 related daily traffic 

movements 
(Monday-Friday) 

Existing annual 	Percentage increase to 
average daily 	existing annual average 

traffic 	 daily traffic 

Northam 	Chidlow 	Northam 	Chidlow 

Chemical 	 11 	 1,565 	5,130 	<1.0 	<1.0 
(Stage III) 	 (188) 	(462) 	(5.8) 	(2.4) 
(52,620 1/a) 

Product 2 	 1,565 5,130 <1.0 <1.0 
(5,0001/a) (188) (462) (1.1) (<1.0) 

LPG 3 	 1,565 5,130 <1.0 <1.0 
(8,000t/a) (188) (462) (1.6) (<1.0) 

Total 16 	 1,565 5,130 1.0 <1.0 
(188) (462) (8.5) (3.5) 

Notes: All figures refer to combined traffic (including cars, station wagons, utilities, light trucks, heavy trucks and semi-trailers) 
except those in brackets, which refer only to heavy haulage traffic (heavy trucks and semi-trailers). 

Traffic movements' refers to a single one-way trip between Meenaar and the port of Fremantle, or a single one-way trip 
between Kwinana and Meenaar. 

Stage! chemical requirements would be 41,220 1/a (about eight daily traffic movements—Monday to Friday). 
Stage!! chemical requirements would be 49,620 1/a (about ten daily traffic movements—Monday to Friday). Stage Ill 
chemical requirements are used as they represent the worst case. 

As indicated in Section 9.1.6, the location east of Northam (the Northam site) is the 
MRD permanent count site situated 2.5 km east of Northam. The location west of 
Northam (the Chidlow site) is the MRD permanent Count site situated 3.5 km west of 
the Chidlow-York road intersection. 

Table 9.6 indicates that the combined daily traffic from the transport of chemicals, 
product and LPG would increase the existing annual average daily traffic (light and 
heavy vehicles) at Northam by 1.0% and the heavy haulage traffic by 8.5%. Similarly, 
the expected increase in the existing annual average daily traffic at Chidlow would be 
less than 1% for all traffic and 3.5% for heavy haulage traffic. Therefore, the additional 
traffic resulting from the transport of chemicals, product and LPG between Kwinana the 
port of Fremantle and Meenaar would have little impact on existing traffic levels on 
Great Eastern Highway. 

The assumptions used to estimate project-related traffic movements are as follows: 

the secondary processing plant operates for 365 days each year; 

transport of chemicals, product and LPG would be undertaken between Monday 
and Friday during this operating period (i.e. 260 days each year); 

each load of chemicals would be 36 t; 
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each load of product would average about 20 t; 

each load of LPG would be 20 t; 

the chemical requirement would be the maximum volume stated in Table 4.3 
(i.e. 52,620 t/a), although this volume would not be required until after 1998. 

The environmental impact of this traffic would result in an increase in the frequency of 
heavy trucks passing the few residential dwellings that front on to Great Eastern 
Highway in the Northam area. This would result in more frequent short-term increases 
in noise levels and possibly vibrations typically associated with the current volume of 
heavy traffic using Great Eastern Highway. The Great Eastern Highway bypass would 
eventually divert this traffic from Northam and would alleviate the impacts associated 
with passing vehicles. 

Workforce commuting traffic 

The worst-case scenario for workforce commuting traffic assumes that every worker 
resides in Northam and drives his or her own vehicle (without car pooling) to and from 
work at the same time, resulting in an estimated 100 vehicle movements each day. This 
would represent an increase of 6.3% to the existing annual average daily traffic levels 
east of Northam. However, the actual increase in traffic would be lower because a 
proportion of the workforce would be shift workers. The expected shift work schedule 
would be three shifts of 8 hours every 24 hours, 7 days a week. Therefore most 
workforce vehicles would be on Great Eastern Highway at shift change-over. The 
impact on existing traffic levels of the increased traffic generated by workforce 
commuting would therefore be minor. 

Miscellaneous traffic 

Miscellaneous traffic would include delivery vehicles and visitor traffic. Delivery 
vehicles would supply general consumables and urgent replacement materials and 
equipment. An estimated two to three delivery vehicles would be required each day. 
Visitor traffic would vary significantly, but would be unlikely to exceed ten vehicles per 
day. The impact of this traffic on existing traffic levels in the region would be 
negligible. 

Design capacity 

As indicated in Section 9.2.1, the project would not increase the traffic levels between 
Northam and Meenaar to anywhere near the design capacity of 5,000 vehicles each day 
on that section of Great Eastern Highway. 

9.2.8 FLORA AND FAUNA 

The operation of the secondary processing plant would have negligible direct impact on 
flora and fauna on the site, as it does not presently support natural habitats. The nearest 
area of native vegetation is the remnant bushland within the Meenaar Industrial Park. 
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The operation of the secondary processing plant would not affect the remnant bushland 
vegetation for the following reasons: 

Quantities of atmospheric emissions (which could affect native vegetation, or 
otherwise lower its resistance to disease) released from the plant would be 
negligible. 

No wastewater would be discharged from the site. 

The remnant bushland is located upslope and is generally upwind of the prevailing 
winds relative to the plant site. 

Noise emissions from the plant operations would be low. The potential impact of noise 
on fauna is difficult to predict; however, studies have previously demonstrated that 
fauna adapt to changes in noise levels and are often unaffected after a period of 
familiarization. 

Open water in the evaporation ponds could attract wildlife during the summer months, 
particularly birds. Of the constituents of the wastewater contained in the evaporation 
ponds, barium and aluminium can be toxic to wildlife; however, at the concentrations 
expected, the wastewater in the evaporation ponds would not be toxic and would 
therefore not be harmful if consumed by wildlife. Radionuclides would be present in 
the wastewater at levels similar to those in existing Western Australian water supplies. 

Landscaping using native trees and shrubs within the internal buffer area of the 
secondary processing plant would, in the long term, serve to increase the available 
fauna habitats and possibly provide additional breeding and feeding areas for birds. 

9.2.9 PLANNING IMPLICATIONS 

The siting of the secondary processing plant is consistent with the planning objectives 
of local community groups (such as the Avon Community Development Foundation), 
the Shires of Northam and Cunderdin, and the Town of Northam. The siting is also 
consistent with the stated objectives of the State Government in terms of regional 
industrial development. 

The nominated responsible government authority for the Meenaar Industrial Park needs 
to obtain all necessary approvals. The secondary processing plant is intended to 
proceed pending approval for the Meenaar Industrial Park and pending separate 
approval of all components for the Mt Weld project by the Minister for the 
Environment. 

The current proposal for the secondary processing plant would not affect the planning 
and approval requirements for the Meenaar Industrial Park. The planning and 
development of the Meenaar Industrial Park would be the responsibility of a proposed 
Meenaar Advisory Board, which would take into account the environmental and 
planning objectives for industrial land uses identified by the EPA. 
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As part of the planning and development of the Meenaar Industrial Park, approvals 
would be required from the EPA, the Shire of Northam and the Department of Planning 
and Urban Development. It is expected that once environmental approval has been 
granted, an application for rezoning the land from rural to industrial would be submitted 
to the Shire of Northam and the Department of Planning and Urban Development for 
consideration. 

Rezoning would allow the area of Meenaar to be covered by the Shire of Northam's 
District Town Planning Scheme provisions relating to 'industrial zones' and/or other 
appropriate requirements. 

9.2.10 SOCIAL IMPACTS 

The impacts of project-related traffic on existing traffic levels on Great Eastern 
Highway are addressed in Section 9.2.7. 

Demography and employment 

Assuming that the entire operations workforce is recruited from outside the region and 
that all are married and have an average household occupancy rate of three people 
(Australian Bureau of Statistics 1986), the maximum impact on the existing 
demographic structure of this region would be an increase of 150 people. This 
represents the 'highest impact' scenario, which is unlikely to occur. The impact of 150 
additional people on the demography of the Town of Northam (population 7,059) would 
be to increase the existing resident population by 2.1%. The effect on the whole region 
(combined population 13,755) would be to increase the existing resident population by 
only 1.1%. However, should the entire workforce establish itself in any one of the 
Shires of Northam, York or Cunderdin, the relative demographic impact would be 
proportionally greater. 

It is currently expected that ten of the fifty people to be employed during the operational 
phase would be recruited from outside the Northam region. Applying similar 
assumptions as above, this could result in an additional thirty people, representing an 
increase of 0.4% to the existing resident population of the Town of Northam and only 
0.2% to the combined region. 

The potential economic benefits of the project on the region are discussed in 
Section 2.2. The project would increase employment opportunities within the region, 
resulting in benefits to the local communities presently affected by a rural economic 
downturn. The project would have the potential to reduce the number of unemployed in 
the region. The project would help broaden the economic base of the region and 
provide a stimulus to the local economy, not only in the short term but also over the 
30-year life of the project. 

Housing and accommodation 

The impact of the operations workforce on housing and accommodation would be 
limited to the ten people to be recruited from outside the Northam region, as the 
remainder of the workforce would already be housed. As indicated in Section 9.1.8, 
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there is a good supply of established and new homes available for purchase in Northam 
with additional land becoming available through new subdivisions. Although the rental 
market is generally tight, sufficient houses would be available for purchase or lease to 
accommodate the workforce without significantly impacting on the housing market. 
The entire operations workforce is not expected to reside in Northam, but to be 
distributed through the Northam region. Some may establish hobby farms or small 
rural lots outside population centres. 

Community facilities and services 

Even with a worst-case scenario forecast for an additional 150 people to the region, the 
existing supply of community facilities and services is expected to be adequate. The 
Town of Northam provides the largest range of community facilities and services, 
although other centres in surrounding areas contain sufficient facilities for current 
requirements. With any increase in population, increased demand for community 
facilities and services is expected; however, due to the relatively small workforce and 
because 80% of the workforce would be recruited from the local region (therefore not 
contributing to increased demands), the impact of the workforce on regional community 
facilities and services is expected to be minimal. 

The Ministry of Education advises that, with the worst-case scenario of the entire 
operations workforce being recruited from outside the region, an additional twenty-five 
to thirty primary school students and up to fifteen secondary school students would 
require enrolment in the existing schools. Based on current 3-year projections of 
student enrolments, most of the primary schools in Northam would be near capacity, 
while most of the secondary schools would have spare capacity to accommodate the 
expected increased demand. Any demand in excess of capacity at both the primary and 
secondary schools could be met through the provision of additional transportable 
classrooms. 

There are adequate health services available in the region, particularly in Northam. 
These health services are sufficient to handle the expected increase in demand 
associated with the project. 

Property values 

The influx of additional workers into the Northam region as a result of the project may 
affect residential property values. However, the extent of this impact in the Northam 
region would mostly be influenced by the normal factors of supply and demand. 

The effect of the Meenaar Industrial Park on property values in the Meenaar region is 
unknown, although it is possible that property values could increase due to expectation 
of future expansion of the industrial area. One of the social commitments made in the 
Meenaar Industrial Park Consultative Environmental Review (Industrial Lands 
Development Authority and the Department of State Development 1992) is the 
formation of a management committee comprising representatives from the Avon 
Community Development Foundation, government agencies, community 
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representatives and others. One of the recommended tasks of this committee would be 
to monitor the impact of the Meenaar Industrial Park on property values in the area. 

The siting of the secondary processing plant within the Meenaar Industrial Park would 
have little specific effect on neighbouring property values. 

9.2.11 VISUAL 

An artist's impression of the secondary processing plant is provided in Figure 9.9. 

The secondary processing plant would be landscaped to visually screen the plant from 
the Great Eastern Highway. The landscaping would include the establishment of a 
vegetative screen within the internal buffer area using local native trees and shrubs in 
strategic areas. A 2 m landscaped earth mound, taking into account natural drainage 
patterns, may also be established along the northern perimeter to screen the plant. 
Similarly, the evaporation ponds would provide a screen along the eastern boundary. 

A 30 m buffer area between Great Eastern Highway and the railway contains trees and 
shrubs that visually screen the plant site. A rehabilitation and landscaping programme 
is expected to be undertaken within the Meenaar Industrial Park by the Industrial Lands 
Development Authority to establish native trees and shrubs, providing further screening 
of the plant. However, this visual screen would take some time to become established. 

The location of the secondary processing plant in a broad valley also reduces the 
visibility of the plant from Great Eastern Highway; however, it is not expected that it 
would be entirely obscured. Although the conceptual plan for the Meenaar Industrial 
Park includes a buffer area to the east of the plant site, the secondary processing plant 
may be visible from the elevated section of Great Eastern Highway to the east of 
Meenaar. Partial views of the plant may also be obtained from other sections of Great 
Eastern Highway not screened by road cuttings or embanknients. 

WEST ELEVATION 
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Figure 9.9 
ARTIST'S IMPRESSION OF THE SECONDARY PROCESSING PLANT 



The plant is likely to be partially visible from the nearest neighbours residence (500 m 
to the north), as only Great Eastern Highway and the established vegetated buffer area 
separate the homestead and the site of the secondary processing plant. 

The glow-haze associated with the lights required for night-time operation would be 
visible to users of Great Eastern Highway and possibly some residents. To minimize 
possible disturbances, all external lighting would be directed inward toward the 
premises and shielded from the direction of residences. This would reduce potential 
impacts on road safety and neighbourhood amenity. 

9.2.12 ODOURS 

Gaseous emissions to be vented to the atmosphere during the operation of the secondary 
processing plant include carbon dioxide, water vapour and particulates. These 
emissions are odourless. 

Oxides of nitrogen and sulphur dioxide would also be emitted during processing 
operations. While sufficient concentrations of these emissions can produce an odour, 
their detection in adjacent areas is unlikely due to rapid dispersion. It is unlikely that 
odours from the secondary processing plant would be detectable by any residents in the 
vicinity of Meenaar. 

9.2.13 PROVISION OF INFRASTRUCTURE 

During the preparation of the sites evaluation study, a number of government 
departments were consulted to determine whether the necessary infrastructure for the 
secondary processing plant could be provided (Chapter 7). 

Both electricity and water requirements could be met by SECWA and the Water 
Authority respectively, without adversely affecting existing supplies or costs to other 
consumers in the region. The environmental implications of selecting the route to 
extend the 22 kV powerline eastward from Grass Valley are expected to be addressed 
by SECWA. The probable route for the extension would be parallel to the existing 
66 kV powerline. The environmental impact associated with the establishment of a 
connecting main to the Goldfields and Agricultural Water Supply System pipeline 
would be negligible and would not disrupt supplies to consumers. 

9.2.14 DECOMMISSIONING 

Specific details of decommissioning the secondary processing plant would be provided 
in a plan to be prepared and submitted to the EPA prior to commissioning. 

The decommissioning strategy would adopt the Commonwealth of Australia's Code of 
Practice on the Management of Radioactive Wastes from the Mining and Milling of 
Radioactive Ores 1982 (particularly Part III, 'Requirements for Management of 
Radioactive Wastes'). The strategy would also comply with the code's guidelines, 
'Decommissioning and Rehabilitation of Uranium Mine, Mill and Waste Disposal Sites'. 
Although dealing specifically with the uranium mining industry, the techniques cited in 
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these guidelines provide a useful indication of the procedures that should be 
implemented for the decommissioning of facilities such as the secondary processing 
plant. Should a more appropriate code be developed before decommissioning, it would 
be adopted. 

Recommendations from the above code would apply to the processing plant and storage 
areas for ore concentrate and solid residues. They would not apply to evaporation 
ponds, which would have received negligible levels of radionuclides. These ponds 
would be filled with earth and rehabilitated. 

The objectives of decommissioning and rehabilitation would be to: 

minimize any short-term or long-term health risks; 

restore the site to a condition suitable for industrial use or other uses, as may be 
appropriate at the time of decommissioning; 

ensure that no ongoing additional liability for the project is incurred by the State 
Government. 

The decommissioning strategy would involve the dismantling and removal of all 
buildings, structures, equipment, pipelines and powerlines. Prior to the removal of any 
equipment from the site, each item would be tested for possible radiation 
contamination. Contaminated equipment would be disposed of in accordance with the 
requirements of the Health Department, the EPA and the Department of Mines. 
Consultations would be held with the State Government to determine which, if any, 
facilities should be retained. 

9.3 MONITORING 

A conceptual monitoring programme has been developed for: 

groundwater 
stack gases 
noise 
social impacts. 

The occupational and environmental radiation monitoring programme for both the 
Mt Weld operations and the secondary processing plant is detailed in Section 5.4. 

Details of the conceptual monitoring programme (other than those for radiation) are 
presented in Table 9.7. Specific methodologies for monitoring would be developed in 
consultation with relevant government authorities. 
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93.1 GROUNDWATER 

A network of ten groundwater monitoring bores would be established around the 
evaporation ponds. Wherever practical, the five cased bores established during the 
hydrogeological study would be incorporated into the groundwater monitoring network. 

The monitoring bores would be constructed in accordance with Water Authority 
specifications for slotted casing groundwater monitoring bores. Each bore would 
consist of a vertical cased hole, with the lower casing slotted to permit extraction of 
representative samples of groundwater for analysis. 

Table 9.7 Conceptual monitoring programme for the secondary processing plant 
(excluding radiation monitoring*) 

Parameter 	Equipment 	Location Frequency Data 
Frequency of 

Reporting to 
reporting 

Groundwater 	Slotted bores 	To be Monthly; to be Refer to text, Annually, but Water Authority 
and elcctro- 	determined reviewed after but subject to subject to and EPA 
submersible 2 years Water Water (subject to 
pumps Authority Authority licence 

licence licence conditions) 
conditions conditions 

Stack gases 	Lear Siegler Stack or Quarterly; to Refer to text, Six monthly EPA (subject to 
GS80 ducting to be reviewed but subject to licence 

stack after 1 year EPA approvals conditions) 
and licences 

Noise 	Sound level Adjacent to Quarterly; to Sound power Annually EPA (subject to 
meter and nearest be reviewed levels (subject to licence 
possibly data residences and after 1 year EPA conditions) 
logger possibly Grass requirements) 

Valley 

* 	The Radiation Management Plan is detailed in Section 5.4 

Groundwater samples would be collected using portable electrosubmersible pumps, 
initially on a monthly basis. Approval would be sought to revise this to quarterly 
monitoring after the first two annual reports have been issued to and reviewed by the 
EPA and the Water Authority. 

Groundwater samples would be analysed for: 

pH 
nutrients 
radionuclides 
heavy metals 
salinity. 

Groundwater levels in each monitoring bore would also be routinely measured. 
Further details of groundwater monitoring would be prepared in consultation with the 
EPA with advice from the Water Authority. Specific requirements for monitoring 
would be included in licence conditions issued to Ashton by the EPA and the Water 
Authority. 
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9.3.2 STACK GASES 

Monitoring of gases would be undertaken by sampling in the stack or ducting to the 
stack downstream from pollution control equipment. All stack gas sampling would be 
undertaken in accordance with the EPA Air Quality Standard Testing Methods. 

Monitoring of the gaseous discharges from the stack would be undertaken while the 
plant was operating at its designed capacity. It is expected that stack gas samples would 
be tested for the following parameters: 

concentration and mass emission rate of sulphur dioxide 
concentration of oxides of niogen 
volume flow rate 
temperature 
boiler fuel feed rate over the duration of the test. 

Stack gases would be sampled quarterly, and the frequency of monitoring would be 
reviewed after a year. 

9.3.3 NOISE 

An ambient noise monitoring programme may be commissioned if required. 
Monitoring would involve recording noise levels over a set period of time, using either 
hand-held sound level meters or data loggers. Monitoring would be undertaken at or 
adjacent to the nearest residents and possibly near Grass Valley. 

Noise monitoring would be undertaken at least once prior to commissioning to establish 
background noise levels and quarterly during the first year after commissioning. Noise 
levels recorded during the post-commissioning phase would be compared to established 
background noise levels. The need for and the frequency of further monitoring would 
be reviewed following an assessment of the results of the first year's noise monitoring. 

9.3.4 SOCIAL IMPACTS 

Social impact monitoring would be undertaken during the construction and operation of 
the secondary processing plant. Furthermore, to address issues of concern raised by 
local residents in relation to the project, a community liaison person would be appointed 
prior to construction commencing. Residents would be advised of the nominated 
liaison person (who would reside in the Northarn region) and the means by which he or 
she could be contacted. Practices would be developed to deal with any complaints as 
efficiently as possible. 

If considered necessary, the community liaison person would also monitor for any 
impacts on the social environment of Northam during the construction phase. This 
monitoring would assess the effects on accommodation and community services and 
facilities. 
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Chapter Ten 

COMMITMENTS TO ENVIRONMENTAL 
MANAGEMENT 

This section summarizes the environmental commitments made by Ashton in this PER 
under the following headings: 

general 
construction 
radiation 
Mt Weld operations 
Meenaar operations 
transport operations. 

Each commitment is numbered to assist with referencing during the period of review and 
EPA assessment. This commitment list would be included with any environmental 
conditions issued to Ashton by the Minister for the Environment. 

10.1 GENERAL 

10.1.1 PROJECT AMENDMENT 

Commitment 1 	Details of any plan to significantly alter the processing or operation of 
the project from that proposed in this PER would be referred to the 
EPA for environmental assessment. 

10.1.2 LEGISLATIVE COMPLIANCE 

Commitment 2 	The construction and operation of the project would be undertaken in 
accordance with the requirements of relevant Commonwealth, State 
and local authority legislation, regulations and codes of practice. 

10.1.3 MANAGEMENT PROGRAMME 

Commitment 3 	Prior to commissioning of facilities at Mt Weld and Meenaar, Ashton 
would prepare and submit an Environmental Management Programme 
that would address, where appropriate, the monitoring and 
management of the following: 

atmospheric emissions (Commitments 10, 20, 29) 
noise emissions (Commitments 11, 35, 36) 
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water management at Mt Weld (Commitments 21, 23) 
chemical handling and storage (Commitment 25, 27) 
solid and liquid residues (Commitments 22, 30, 31, 33, 34) 
transport (Commitments 38, 40) 
workforce management (Commitment 16) 
rehabilitation and decommissioning (Commitments 17, 18, 19, 37) 
social impacts (Commitment 28). 

The Environmental Management Programme would be developed in 
consultation with, and to the satisfaction of, the EPA. 

Commitment 4 	Prior to commissioning facilities at Mt Weld and Meenaar, Ashton 
would prepare and submit a Radiation Management Plan that would 
address the management and monitoring of occupational and 
environmental radiation issues associated with: 

mining and milling 
transport 
residue disposal 

to the satisfaction of the Department of Mines and the Health 
Department, with advice from the EPA. 

10.1.4 ANNUAL REPORTING 

Commitment 5 	Annual reports that described the actions undertaken to comply with 
these environmental management and monitoring commitments would 
be prepared by Ashton and submitted to the appropriate authority. 

10.2 CONSTRUCTION 

10.2.1 GENERAL 

Commitment 6 	Ashton would not commence construction of the secondary processing 
plant until the design and status of the Meenaar Industrial Park buffer 
zone had been resolved to the satisfaction of the Minister for the 
Environment. 

Commitment 7 	All construction materials and practices would comply with relevant 
Australian standards and codes of practice. 

Commitment 8 	Solid refuse and material wastes would be removed from construction 
sites and disposed of in accordance with the requirements of the Shire 
of Laverton (for the Mt Weld site) and the Shire of Northam (for the 
Meenaar site). 
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10.2.2 REHABILITATION 

Commitment 9 	Where practicable, vegetation and topsoil cleared during Mt Weld site 
preparations would be used to rehabilitate disturbed areas. 

10.2.3 POLLUTION CONTROL 

Air 

Commitment 10 Dust suppression measures, including application of water from 
tankers, would be implemented at Mt Weld and Meenaar to minimize 
dust generation during site preparation and construction activities. 

Noise 

Commitment 11 Construction activities at Mt Weld and Meenaar would be carried out in 
accordance with statutory requirements relating to noise, and would 
incorporate appropriate management techniques to ensure that 
occupational and ambient noise levels were within acceptable limits set 
by the EPA and the Department of Occupational Health, Safety and 
Welfare. 

10.3 RADIATION 

10.3.1 GENERAL 

Commitment 12 The ALARA principle (which requires that exposures to radiation be 
kept as low as reasonably achievable, taking into account social and 
economic factors) would be adopted for all components of the project. 

10.3.2 LEGISLATIVE COMPLIANCE 

Commitment 13 The Commonwealth requirements for radiation control outlined in the 
Code of Practice on Radiation Protection in the Mining and Milling of 
Radioactive Ores 1987 and the Code of Practice on the Management of 
Radioactive Wastes from the Mining and Milling of Radioactive Ores 
1982 would be met. Similarly, the Western Australian requirements 
for radiation control outlined in the Radiation Safety (General) 
Regulations 1983 would be met. 

10.3.3 RADIATION PROTECTION DESIGN TARGETS 

Commitment 14 Under Ashton's commitment to the ALARA principle, radiation 
protection design targets to be adopted for all employees would be less 
than 2 mSv/a and would not require designation of employees as 
radiation workers, which would allow a 20 mSv/a dose limit under the 
International Commission on Radiological Protection draft 
recommendations (1990). 
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Commitment 15 Under Ashton's commitment to the ALARA principle, radiation 
protection design targets to be adopted for members of the public 
would reduce the statutory 1 mSv/a required by the Commonwealth of 
Australia's Code of Practice on Radiation Protection in the Mining and 
Milling of Radioactive Ores 1987 to 0.05 mSv/a. 

10.4 MT WELD OPERATIONS 

10.4.1 CONSERVATION 

Commitment 16 An education programme for all employees would be implemented to 
outline the purpose of imposing restrictions on domestic pets, firearms 
and recreational use of motor vehicles. 

10.4.2 REHABILITATION AND DECOMMISSIONING 

Commitment 17 Ashton would participate in an appropriate programme to control feral 
animals (goats and rabbits), in consultation with the Agricultural 
Protection Board and pastoral owners, prior to the commencement of 
rehabilitation measures. 

Commitment 18 Rehabilitation at Mt Weld would be progressively undertaken in 
accordance with EPA and Department of Mines' guidelines. 
Rehabilitation activities would be reported annually to the Department 
of Mines. 

Commitment 19 A plan outlining the decommissioning of the Mt Weld facilities would 
be prepared by Ashton before commencement of operational mining 
and commissioning of the beneficiation plant. The decommissioning 
plan would be prepared in consultation with the EPA and the 
Department of Mines. The decommissioning strategy would follow 
the guidelines of the Commonwealth of Australia's Code of Practice 
on the Management of Radioactive Wastes from the Mining and 
Milling of Radioactive Ores 1982. 

10.4.3 POLLUTION CONTROL 

Air 

Commitment 20 Dust control measures would be implemented to comply with 
Department of Mines' regulations. 

Water 

Commitment 21 A water management plan, including water conservation, would be 
prepared by Ashton to detail appropriate measures to manage the 
groundwater resources in the carbonatite pipe area. The plan would be 
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prepared prior to the commencement of mining operations, in 
consultation with the EPA and the Water Authority. 

Commitment 22 A management plan for the disposal of residues from the Meenaar 
secondary processing plant at Mt Weld would be prepared by Ashton 
prior to commissioning of the project. The plan would be prepared in 
consultation with the EPA and the Department of Mines. 

Commitment 23 A groundwater monitoring programme would be prepared in 
consultation with the Water Authority. 

10.5 MEENAAR OPERATIONS 

10.5.1 GENERAL 

Commitment 24 Ashton would co-operate with other occupants of the Meenaar 
Industrial Park in the development of a comprehensive safety and 
environmental protection programme for the park. 

10.5.2 SAFETY 

Commitment 25 The storage and handling of hazardous materials would be undertaken 
in accordance with relevant statutes and codes, and Ashton would 
institute an ongoing worker safety training programme. 

Commitment 26 An emergency management plan would be developed by Ashton prior 
to commissioning, in consultation with the Department of Mines. The 
plan would include measures to be taken in the event of seismic 
activity. 

Commitment 27 The LPG storage vessel would be designed and operated in accordance 
with LP Gas: Storage and Handling (AS 1596-1989), and would 
incorporate safety measures such as a fixed water spray (deluge) 
system as described in that standard. 

10.5.3 SOCIAL 

Commitment 28 Social impact monitoring would be undertaken to address local issues. 

10.5.4 POLLUTION CONTROL 

Air 

Commitment 29 A programme would be established upon commissioning to monitor 
the following parameters: 

concentration and mass emission rate of sulphur dioxide 
concentration of oxides of nitrogen 
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Appendix A 

GUIDELINES ISSUED BY THE EPA 

GUIDELINES FOR A RARE EARTHS MINING AND BENEFICIATION PLANT AT MT 
WELD, LAVERTON, AND SECONDARY PROCESSING OPERATION AT MEENAAR, 
NORTHAM 

ASHTON MINING LIMITED 

PUBLIC ENVIRONMENTAL REVIEW 

Overview 

In Western Australia all environmental reviews are conducted in order to protect the 
environment. The fundamental requirement is for the proponent to describe what they 
propose to do, to identify and discuss the potential environmental impacts of the 
proposal, and then to describe how those potential environmental impacts will be 
managed so that the environment is protected. 

If the proponent can demonstrate that the environment will be protected then the 
proposal will be found environmentally acceptable. If the proponent cannot show that 
the environment would be protected, or cannot demonstrate that proposed 
environmental management strategies would be effective, the Environmental Protection 
Authority (EPA) will recommend against the proposal. 

Throughout the process it is the aim of the EPA to advise and assist the proponent to 
improve or modify the proposal in such a way that the environment is protected or 
benefited. However, the Western Australian environmental review process is proponent 
driven, and it is up to the proponent to identify potential environmental impacts, and to 
design and implement proposals which protect the environment. 

For this proposal, protecting the environment means that the open cut mining operation 
and beneficiation plant at Mount Weld are to be managed in such a way that aims to 
improve or maintain the natural and social environment of that area. Where this 
objective can not be readily achieved, strategies to mitigate any potential impacts will 
be required. 

Similarly, the Meenaar secondary processing plant should be sited and operated to 
ensure that the natural and social environment of that area is protected. 

These guidelines identify issues that should be addressed within the Public 
Environmental Review (PER). They are not intended to be exhaustive and the 



community concerns have been addressed. Where these concerns are dealt with by 
government agencies or procedures outside the EPA process, these should be noted and 
referenced. 

Monitoring programmes 

The proponent should recognise that periodic and long term monitoring is likely to be 
required for certain aspects of this proposal (eg. waste discharges and rehabilitation) 
and commit to putting a programme in place to address any such issues. 

Environmental management commitments 

The commitments being made by the proponent to protect the environment should be 
clearly stated and separately listed. The list will then be included as an attachment to 
the Minister for the Environment's environmental conditions if the proposal is found to 
be acceptable. 

Where an environmental problem has the potential to occur, there should be a 
commitment to rectify it. Commitments should be numbered and take the form: 

who will do the work; 
what will be done; 
when will it be carried out; and 
to whose satisfaction will it be carried out. 

All actionable and auditable commitments made in the body of the PER should be 
numbered and summarised in this list. Where the EPA considers that the issues covered 
by commitments can be managed under the Works Approval and Licence conditions of 
the Environmental Protection Act (eg. noise and dust) these commitments will be 
identified by the EPA in order to prevent unnecessary duplication of the commitment in 
the environmental conditions issued by the Minister for the Environment. 
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SELECTION OF SECONDARY PROCESSING 
PLANT SITE 

As part of a 2-year study examining the feasibility of the Mt Weld project, a sites 
evaluation study for a secondary processing plant was prepared, and a copy provided to 
the Environmental Protection Authority (EPA) in August 1991 (Kinhill Engineers Pty 
Ltd 1991a). The sites evaluation study was undertaken with no established preference 
toward any particular location. The preferred site for the secondary processing plant 
was determined following a thorough assessment of a wide range of potential sites. 

The sites evaluation study, summarized below, was undertaken in two parts: a 
preliminary sites evaluation study, followed by a more detailed study. 

B.1 PRELIMINARY SITES EVALUATION STUDY 

The preliminary sites evaluation study considered the fifteen locations shown in 
Figure B.1. These included Collie, East Rockingham, Esperance, Geraldton, 
Kalgoorlie, Karratha, Kemerton, Koolyanobbing, Kwinana, Moore River, Mt Weld, 
Muchea, Northam, Picton and Pinjarra. These locations were selected for consideration 
on the basis of their perceived potential and as a result of discussions held with the EPA 
and the Department of State Development. 

Semi-quantitative and qualitative assessments were used to compare each location. 

The semi-quantitative assessment was based on economic factors (capital and operating 
costs). Capital cost considerations included land purchase, infrastructure (provision of 
power, water, natural gas, road access, rail access, sewage disposal) and construction 
costs. Operating cost considerations included those associated with the supply of 
chemicals, water, power, natural gas, and with the transport of feed, product and 
residue. 

The total capital cost and the total operating cost for each location were subjected to a 
cost sensitivity analysis, which used a scale of percentage differences in comparison to 
a base case. The base case cost was assumed to be that of the Kwinana site. 

The qualitative assessment included environmental factors (flora and fauna, 
groundwater, public health, town planning) and social factors (community 
infrastructure, availability of skilled labour, road and road—rail transport, and social 
acceptance). 
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Boxed locations were selected for further detailed evaluation 

Figure B. 1 
LOCATIONS CONSIDERED IN PRELIMINARY SITES EVALUATION STUDY 



A summary of the results of the preliminary sites evaluation study is provided in 
Table B.1. The preliminary study concluded that eight of the fifteen locations clearly 
had less potential than the others. When assessed for this project, the less suitable 
locations were as follows: 

Koolyanobbing and Mt Weld—economically unattractive, lack of community 
infrastructure and lack of available skilled labour; 

Esperance and Karratha—economically unattractive; 

Muchea, Picton and Pinjarra—likely to be unacceptable to the public, and potential 
for impact on local water catchments; 

Moore River—unlikely to be available within time frame of project. 

Because of the similarities between the Kwinana and East Rockingham locations, only 
East Rockingham was assessed. This location and the remaining five locations (Collie, 
Geraldton, Kalgoorlie, Kemerton and Northam) were subjected to detailed evaluation. 

B.2 DETAILED SITES EVALUATION STUDY 

B.2.1 SITE REQUIREMENTS AND EVALUATION CRITERIA 

In order to undertake a detailed evaluation of each site, specific site requirements and 
criteria were established. Site requirements included: 

availability of sufficient land for evaporation ponds, which took into account 
available data on local rainfall and net evaporation (to achieve a zero annual 
accumulation of wastewater); 

availability of sufficient land area and suitable buffer area for the plant, and the 
potential to expand should that option be required; 

suitable (industrial) land zoning; 

access to arterial road and/or rail networks; 

suitable topography and geotechnical conditions to accommodate the plant and 
evaporation ponds without major earthworks. 

Site evaluation criteria were developed for economic, environmental and social 
considerations. The primary economic criterion was to minimize capital and operating 
costs. Although the lowest expected capital and operating cost is important to ensure 
commercial viability of the project, this criterion was able to be overriden by 
environmental and social criteria. 
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Table B.I Results of the preliminary sites evaluation study 

Sites 
,ue cruvna 

Collie 
th E.peranee (,criIlioii Kalgoorlie karratha kCIilC,1OT1 

Koolv- 
lobbilig 

Kvinana 
Moore 
River 

Mi \'cld Macties Noriliien l'tcron l'urjarra 

Economic: 

Capitzd cost 	 0 0 • 0 U 0 • 0 0 U 0 ® ® ® 
Operating cost 	 • 0 U S • U 0 5 0 5 U • 0 0 0 
Environmental: 

Public health 	 ® S 0 ® ® 5 ® ® 5 ® • • 
lOWUpliUlnifle 	 0 0 0 0 0 0 0 0 0 • 0 U 0 0 0 

1'loraand fauna 	 a a a a a 0 0 0 0 0 0 0 0 0 0 
Groundwater 	 0 S ® ® ® ® 5 0 5 0 0 • 0 U U 

Social: 

Community infrastnicnjre 	 0 0 0 0 0 0 0 I 0 0 U 0 0 0 0 
Availability of skilled labour 	 0 0 • 0 0 0 0 • 0 0 I 0 0 0 0 
Transport 

Road only 	 0 S ® 0 0 0 5 0 • 0 0 0 0 5 S 
Rail-road 	 S 5 0 0 0 0 5 5 0 • 0 5 • 

Social acceptirnce 	 0 5 ® ® ® 0 0 0 ® 0 0 5 0 5 0 
Selecied for furl her evalualion 	 * * * * * * * 

Legt ,id of appraisal categories 

0 	l,zttle or no eonrlraint 	 0 	Mona 5e'ahle eo,Lssraint 	 5 Sinificwzs eonvtra:nt. requiring detai lee! 	 • Qrerrirluig constraint, nit/i F/li' potential to 
c'ra/uatlon 	 precliecic' ikrclopnic'nt 



The environmental criteria adopted were those that minimized a site's potential for the 
following: 

off-site effects on the public and to public health; 

conflict with surrounding (and future) land use; 

impact on the existing flora and fauna; 

impact on high-quality groundwater resources or other significant components of 
the physical environment; 

inefficient land utilization. 

The social criteria adopted were those that ensured a site: 

was close to established and well developed community infrastructure; 

was near a suitably sized labour force with appropriate skills; 

minimized the disruption and risks to the public from the transportation of 
materials; 

was likely to be acceptable to the public. 

Specific sites that met most of the established criteria were identified as follows: 

Collie—the possible future industrial site at Coolangatta, 6 km north-east of Collie; 

East Rockingham—the East Rockingham industrial area; 

Geraldton—the existing Narngulu industrial estate; 

Kalgoorlie—the possible future industrial site at Gidgi, 6 km north of Kalgoorlie; 

Kemerton—the existing Kemerton Industrial Park, 16 km north of Bunbury; 

Northam—two sites were considered at this stage: Wundowie (site located 
adjacent to and east of the Wundowie township) and Meenaar. Only Meenaar was 
costed due to identified environmental sensitivities associated with Wundowie 
(Section B.3). 

B.2.2 COST ESTIMATES 

Costs were determined for the following: 

capital costs—land purchase, plant construction and equipment, evaporation pond 
construction, and infrastructure (power, water, natural gas, housing and rail spurs); 

B-s 



annual operating costs—power supply, water supply, natural gas, land rates, 
provision of maintenance and spare parts, labour/salaries, overhead/royalties, and 
transport of concentrate, residue, chemicals and product. 

The basis for the estimation of capital and annual operating costs at each site is 
provided in Table B.2. The capital cost and operating cost sensitivity appraisal 
categories used were the same as those used in the preliminary sites evaluation study. 

The base capital cost for the secondary processing plant at Kwinana was assumed to be 
$50 million. Capital cost sensitivity appraisal categories (based on total capital cost) 
were defined as follows: 

less than 5% of $50 million capital cost—little constraint 
5-10% of capital cost—manageable constraint 
10-20% of capital cost—significant constraint 
greater than 20% of capital cost—overriding constraint. 

The base operating cost for the secondary processing plant at Kwinana was assumed to 
be $25 million per annum. Operating cost sensitivity appraisal categories (based on 
total operating cost) were defined as follows: 

less than 5% of $25 million per annum operating cost—little constraint 
5-10% of operating cost—manageable constraint 
10-20% of operating cost—significant constraint 
greater than 20% of operating cost—overriding constraint. 

B.2.3 ENVIRONMENTAL AND SOCIAL CONSIDERATIONS 

For each site, the extent of management required to avoid potential environmental and 
social impacts was assessed as: 

minor 
moderate 
significant, or 
major. 

Table B.3 defines the above categories, and provides the basis upon which they were 
assigned to each environmental and social consideration. The rationale for the 
assessment of environmental considerations is provided in Table B.4 and that for the 
assessment of social considerations is provided in Table B.5. 

B.2.4 FINDINGS 

The results of the sites evaluation study are summarized in Table B.6. Based on the 
criteria adopted, the most economic sites were East Rockingham and Northam, with 
Collie, Geraldton and Kalgoorlie being the least economic. 
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TableB.2 Basis of estimates for capital and annual operating costs 

Cost component Collie East Rockingham (Base 
case) 

Kalgoorlie Kemerton Gcraldton Northam 

CAPITAL COSTS 

Land area requirements* 165 ha 65 ha 30 ha 110 ha 35 ha 60 ha 

Construction index (ratio 107.0 100.0 115.0 103.5 109.0 102.5 
relative to Perth @ 100) 

Power New feeder required from Distribution lines already New feeder required. New feeder or substation Distribution lines already New feeder from Northam or 
Collie, established required. established. stepdown transformer 

required. 

Water Connection to existing Connection to existing Upgrading and extension of Development of borefield. Extension of existing Connection to existing 
pipeline, main, existing pipeline, pipeline, pipeline. 

Natural gas LPG by road. A 250 t To be supplied by existing LPG by road. A 250 t To be supplied by existing To be supplied by existing LPG by road. A 250 
storage tank required distribution lines, storage tank required. and proposed distribution distribution lines, storage tank required. 

lines. 

Housing Four houses required. None required. Eight houses required. Four houses required. Eight houses required. Four houses required. 

Rail spur Spur not required. Spur not required. Spur required. Spur not required. Spur required. Spur required. 

ANNUAL OPERATING 
COSTS 

Power supply Standard SECWA rates Standard SECWA rates Standard SECWA rates Standard SECWA rates Standard SECWA rates Standard SECWA rates 

Water supply Standard Water Authority Standard Water Authority Standard Water Authority Standard Water Authority Standard Water Authority Standard Water Authority 
rates rates rates rates rates rates 

Natural gas Annual maintenance cost of Standard SECWA rates Annual maintenance cost of Standard SECWA rates Standard SECWA rates Annual maintenance cost of 
storage tank. 	LPG delivered storage tank. LPG delivered storage tank. LPG delivered 

Land rates Shire of Collie rates City of Rockingham rates City of Kalgoorlie—l3oulder Shire of Harvey rates Shire of Greenough rates Shire of Northam rates 
rates 

Maintenance and spare parts Same as construction index Same as construction index Same as construction index Same as construction index Same as construction index Same as construction index 

Labour/salaries Same as construction index Same as construction index Same as construction index Same as construction index Same as construction index Same as construction index 

Overheads/royalties Same for all sites Same for all sites Same for all sites Same for all sites Same for all sites Same for all sites 

Chemical supply Same for all sites Same for all sites Same for all sites Same for all sites Same for all sites Same for all sites 
(excluding transport) 

Transport 

concentrate Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates 

residue Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates 

chemicals Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates 

product Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates Commercial transport rates 

* 	Based on local evaporation rates and evaporation pond sixe requirement. 	 SECWA 	 State Energy Commission of Western Australia. 
LPG 	Liquefied petroleum gas. 	 Water Authority 	Water Authority of Western Australia. 



TableB.3 Basis for assigning scales to each environmental and social consideration 

Degree of management required to avoid impact  
Consideration 	 Definition Minor 0 Moderaic () Significant Majors 
ENVIRONMENTAL 

Public health The 	potential 	for 	off-site Further than 2 km both to More than 2 km from nearest Less than 2 km from nearest Less than 2 km from either 
effects on adjacent workers and nearest residential area and to residential area. 	Industrial area residential area. 	Industrial area nearest 	residential 	area, 	or 
residential areas resulting from nearest industrial area. (existing or planned) is within (existing 	or planned) 	is not industrial 	area 	(existing 	or 
radiation or other exposure 2 km. within 2 km. planned). 
under an accident scenario.  

Town planning The existence of an industrial Zoned industrial and currently Rezoning application has been Is planned to be either rezoned Unlikely 	to be rezoned 	for 
setting or zoning appropriate being used for that purpose. lodged. 	No industrial 	use of or developed as an industrial industrial use. 
for 	the 	construction 	and land. area. 
operation 	of 	a 	processing 
plant.  

Flora and fauna The potential for the plant to Existing 	industrial 	area 	or Area includes some natural Area of known conservation Area of such conservation value 
impact on natural populations farmland, ecosystems, but these could be significance, which could not that development is unlikely to 
of flora and fauna.  avoided, be avoided, be permitted. 

Groundwater The potential for groundwater No groundwater in area, or Groundwater present, but little Groundwater of high value, or Groundwater of very high value 
in the area to be contaminated groundwater already severely risk of contamination based on is widespread throughout the and could not be adequately 
by chemicals or radioactive degraded. its distribution or geological site, 	requiring 	stringent protected 	by 	management 
pollutants.  containment, management, measures. 

Utilization of land The 	availability 	and Sufficient land is available for The area of evaporation ponds The area of evaporation ponds Owing to land constraints, the 
effectiveness of utilizing the the area of evaporation ponds required may be an acceptable required is unlikely to be an area 	of 	evaporation 	ponds 
land for the required area of required. utilization of land, acceptable utilization of land, would not be an acceptable 
evaporation ponds.  utilization of land. 

SOCIAL 

Community The 	ability 	of the 	existing The largest population centre The largest population centre The largest population centre The largest population centre 
infrastructure community infrastructure of within 60 km is greater than within 60 km is between 1,000 within 60 km is between 500 within 60 km is less than 500. 

towns 	within 	60 km 	to 5,000. and 5,000. and 1,000. 
accommodate 	an 	additional 
150 people.  

Availability of skilled The 	presence 	of 	an Labour force available, with Labour force available, with Some labour force available. Labour 	force 	not 	available 
labour appropriately 	skilled 	labour appropriate 	skills 	in general 	processing 	or Supplementation required for without 	considerable 

force within 60 km of the site. processing 	and 	associated industrial 	operations. two-thirds of workforce. supplementation or retraining. 
industrial operations. Supplementation required for Would require fly in—fly out 

one-third of workforce.  operations. 
Transport The level of public acceptance Public acceptance. Some concern, 	but 	general General 	opposition, 	with Strong public opposition 

of the transport of low-level acceptance. limited acceptance. expected. 
radioactive material 	through 
the 	area 	occupied 	by 	the 
community.  

Social acceptance The level of acceptance by the General acceptance. Some 	opposition,but Generally 	considered Strong public opposition 
local and general community. generally 	considered unacceptable, 	with 	limited expected. 

acceptable. acceptance.  



Table B.4 Rationale for the assessment of environmental considerations 

Issue Collie Kalgoorlie Kemerton Geraldton Northam 
Public health Nearest residential area to Residential a ated The distance between the The nearest residential area Nearest residential area is at Nearest residential area is at 

the site is at Collie—a within 1.4 k e. Kalgoorlie residential area to Kemerton is at Utakarra, about Grass Valley, about 3 km 
distance of 8 km. This is 

East R7

areasin 

Future indus and the site is 6km. Other Australind—a distance of 10 8 km from Namgulu. Many from Meenaar. Other 
considered sufficient to developmen ly industrial developments in km. Workers at adjacent small industrial facilities industrial development is 
minimize the risk of off-site within adjac East Gidgi (should it proceed) are industrial plants and at (and one large facility) are likely within Meenaar. 
effects. 	Future industrial Rockingham. likely, possible future industrial within a 2 km radius of 
development is likely plants would be within a 2 proposed sites. 
within a 2 km radius.  km radius.  

Town planning Indusinal area still in Draft strategic development Gidgi is the recommended Kemerton is already zoned Namgulu is zoned industrial Meenaar is zoned rural and 
planning—conceptual plan opposed by local site for future heavy industry for industrial use, and is currently being used being used for that purpose. 
stage—no rezoning community and is currently in the Kalgoorlie region. incorporating its own buffer for industrial purposes. No The State Government has 
application developed. No being revised. 	East The suitability of the site area. No rezoning of rezoning is required. The recently announced that 
formal proposal before Rockingham area is zoned will be assessed by State proposed sites is required. recommended future Meenaar is under 
Government. Degree of industrial under the Government. Should the Kemerton is already being industrial site at Bootenal consideration for 
opposition is unknown. Metropolitan Region site be acceptable to the used for industrial purposes. West (south of Narngulu) is development as an 
Not being used for industrial Scheme. Industries have Government, it is unlikely unlikely to be available industrial site. 	This would 
purposes—is currently already been approved in that appropriate zoning within 3-5 years. require rezoning. 
zoned rural. The approved industrial area, would be in place within 2— 
Collie Power Station would 3 years. No development 
be situated adjacent to the plan has been formulated or 
site, formal rezoning application 

submitted. 

Flora and fauna The site is expected to be Area is degraded owing to Environmental values of Kemerton includes some Narngulu is mostly Meenaar is almost entirely 
extensively modified by fire, clearing, grazing and Gidgi are not unique to natural ecosystems; these industrial, with little natural cleared for agricultural 
agricultural use. 	Utile introduced weeds and region and are lower than are generally contained in ecosystem remaining. The (grazing) purposes. 	Only 
natural ecosystem remains, grasses. 	Original natural those of alternative sites the designated buffer areas area has been used for one area (of 35-40 ha) is 
Assessment of proposed ecosystem greatly altered, considered. Natural and in the wetland areas, agricultural purposes so the remnant bushland. 
industrial area would ecosystems are present, but The value of the natural value of the natural 
involve survey to determine potentially adverse impacts ecosystem on the sites under ecosystems remaining is 
value, could be minimized, consideration is unknown, expected to be low. 

It is expected that impacts 
could be minimized.  

Groundwater The site is located in the Groundwater is generally of No significant supplies of Groundwater at Kemerton is High watertable. No Groundwater in the area is 
Wellington catchment. low quality, with some fresh or brackish a major issue. 	Limited significant users likely to be relatively 
Groundwater quality and contamination from groundwater are known to available groundwater. downstream of the industrial saline. 	Meenaar is within 
quantity is not known, industry, occur at Gidgi. Agricultural use made of area. Farms in the area the Avon catchment. 

groundwater. would use some Agricultural use made of 
groundwater. groundwater. 

Utilization of land The site at Collie is The East Rockingham area The large size of the Gidgi The Kemerton Industrial Narngulu is surrounded by Meenaar is surrounded by 
surrounded by rural land and has some land constraints, area and the small land Park has land constraints, rural land. Only a small area rural land. Only a small area 
land held by SEC WA for the particularly for industrial requirements for particularly in regard to the is required for evaporation is required for evaporation 
approved Collie Power land use. evaporation ponds mean area considered appropriate ponds. ponds. The Meenaar site 
Station. that sufficient land is for evaporation ponds. could accommodate 

available, I expansion. 



TableB.5 Rationale for the assessment of social considerations 

Issue Collie East Rockingham Kalgoorlie Kemerton Geraldton Northam 
Community infrastructure Community infrastructure The entire Perth Community infrastructure Community infrastructure Community infrastructure Community infrastructure 

could be provided by Collie metropolitan area could could be provided by could be provided by could be provided by could be provided by 
(population 10,000), which provide the necessary Kalgoorlie (population Australind, Eaton and Geraldton (population Northam (population 
is located 8km from the community infrastructure, 24.000), located 6km from Bunbury, all located 10— 20,000), located 11 km 7,000) or by other rural 
site; and from Bunbury similar to that provided for Gidgi. 	Kalgoorlie serves as 16 km from Kemerton. from Narngulu. Geraldton centres in the region. 
(population 2,700), located other industrial the major centre for the This area already provides serves as the major centre 
50 km from Collie, developments in the Eastern Goldfields. community infrastructure for for the Mid-West region. 
Bunbury serves as the Rockingham—Kwinana many residents working in 
regional centre for the industrial area. Kemerton, Worsley and 
South-Wett.  Collie. 

Availability of skilled Skilled labour could be Skilled labour could be Skilled labour could be Skilled labour could be Skilled labour could be Northam would provide 
labour sourced from Collie, sourced from the entire Perth sourced from Kalgoorlie. sourced from Bunbury, sourced from Geraldton. The much of the workforce, 

Bunbury, Australind and metropolitan area. The Most of the existing labour Australind and Eaton. The main manufacturing or although some of the labour 
Eaton. The existing labour existing labour force in the force is involved in nickel existing labour force is processing industry is force would need to be 
force is skilled in the Rockingham—Kwinana and gold processing, and skilled in the construction, mineral sands. Some provided from Perth. Some 
construction, manufacturing industrial area commute mining. Some additional manufacturing and training and training and 
processing and power from the metropolitan area, training and processing industry sectors, supplementation would be supplementation would be 
generation industry sectors, supplementation would be Some training and required. required. 
Some additional training necessary. supplementation may be 
and supplementation may be required. 
required.  

Transport Concentrate and residue Rail transport of Concentrate from Mt Weld Material transport would Road transport from Mt Road or rail transport from 
transport is most likely to concentrate from Mt Weld would only pass through involve passing through the Weld would be via Mt Weld would pass through 
be by road via Midland and and residues to Mt Weld Menzies. Chemical same country towns and Sandstone, passing through all the population centres 
Brunswick Junction to would have to pass through transport would pass sectors of the metropolitan numerous small population between Mt Weld and 
Collie. This would numerous population through numerous towns and area as for the Collie site, centres. The routes for Meenaar. Chemical 
necessitate passing through centres between Kalgoorlie Kalgoorlie. The future concentrate and chemical N transport from Perth would 
a number of small counuy and Perth. northern bypass road would transport would not require pass through the southern 
towns and the eastern remove the need to pass passing through the built-up and eastern sectors of the 
metropolitan area of Perth. through the Kalgoorlie areas of Geraldton. metropolitan areas and 

built-up areas, through Northam. A 
Northam bypi.ss road is 
planned which should allow 
heavy traffic to avoid the 
town. 

Social acceptance Although based on coal The establishment of the The Kalgoorlie region is Remnants of strong public The local community is Northam residents are 
mining and power East Rockingham industrial based on mining and opposition to an earlier rare expected to support the expected to support the 
generation, the local area has generated mineral processing. 	It is earths project on the coastal project for the stimulus it project at Mecnaar. 	'l'he 
community is likely to be significant local expected that the local plain may exist. The main would provide to main issues are likely to be 
generally in favour of opposition. 	The main community would support issues are likely to be employment and the the location of the plant 
industrial development. 	The issues are likely to be town the establishment of the transportation and the risk economy. 	In addition, within the seismic activity 
main issues are likely to be planning, public health and plant, particularly if the of groundwater local community support for area centred around 
transport of materials transport. issue of material transport is contamination. 	The project the project would be Meckering, and the risk of 
through Collie, and the well managed. The planned may encounter some enhanced owing to the contamination of surface 
potential risk to surface northem bypass road could opposition, but in general it distance of Namgulu from waters in the Avon 
water supplies. The reduce the concerns over is likely to be considered Geraldton and the fact that catchment. 
proposed bypass road material transport through acceptable. materials would not have to 
around Collie could reduce Kalgoorlie. be transported through 
the transport concerns. Geraldton. 



* 	Cost scns,ovuv appraisal categories: 
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'lab/c B.6 Summary of economic, environmental and social assessment 

Criteria 	 Collie 	
East 	

Kalgoorlie 	Kemerton 	 Geraldton 	 Northam 
Rockingham 

Econom ic 

Capital cost 0 0 
Operating cost 0 

Environmental ** 

Public health 0 0 
Town planning 0 0 
Flora and fauna 0 0 Q 0 
Grouiidwater 

Utilization of land U 0 0 0 

Social ** 

Community infrastructure 0 0 0 0 Q 0 
Availability of skilled labour 0 0 @ 0 0 
Transport 0 0 
Social acceptance 0 0 0 



The ranking of each site in descending order of capital cost (i.e. the most economic site 
mentioned first) is as follows: 

Northam 
Geraldton 
East Rockingham 
Kemerton 
Collie 
Kalgoorlie. 

The capital cost to establish at Northam was about 33% less than that to establish at 
Kalgoorlie. 

Similarly, the ranking of sites in descending order of annual operating cost is as 
follows: 

East Rockingham 
Northam 
Kemerton 
Collie 
Geraldton 
Kalgoorlie. 

The annual operating cost at East Rockingham was about 16% less than that at 
Kalgoorlie. 

Taking account of economic, environmental and social considerations, the sites having 
major or overriding constraints were: 

Kalgoorlie—capital cost, operating cost 
East Rockingham—public health, utilization of land 
Kemerton—utilization of land. 

Sites with significant constraints were: 

Collie—capital cost, operating cost, town planning, groundwater 
Kalgoorlie—town planning 
East Rockingham—transport, social acceptance 
Kemerton—capital cost, groundwater 
Geraldton—operating cost. 

Although all environmental and social considerations assessed were important, public 
health, groundwater, utilization of land and social acceptance were considered to be the 
most significant. On this basis, the following sites were found to be less suitable than 
others for the establishment of the secondary processing plant: 

East Rockingham 
Kemerton 
Collie. 
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It was concluded that of those sites assessed (on the basis of the criteria adopted), 
Northam was the most economic Site for the construction and operation of the 
secondary processing plant and was likely to have the least environmental or social 
impacts. 

B.3 ASSESSMENT OF ALTERNATIVE SITES IN THE NORTHAM REGION 

The following alternatives to the Meenaar site were assessed in the Northam region: 

Bakers Hill 
Grass Valley 
Mokine 
Moore Road 
Wundowie. 

The location of these sites are shown in Figure B.2. 

The most significant advantage of Meenaar over these alternative sites was that, at the 
time of preparing the sites evaluation study, the Avon Community Development 
Foundation and the Department of State Development were planning to establish an 
industrial area in the Meenaar region. Meenaar was chosen as the preferred Site for the 
secondary processing plant so as to comply with this regional plan. 
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Figure B.2 
LOCATION OF ALTERNATIVE SITES IN THE NORTHAM REGION 
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Appendix C 

VASCULAR PLANT SPECIES RECORDED AT 
MT WELD 
(E.M. Mattiske & Associates 1991) 

Family 	 Species 

Adiantaceae 	 Cheilanthes seiberi 

Poaceae 	 Eriachne (?) helmsii 
E. mucronata 
Triodia hasedowii 

Phormiaceae 
	

Dianella revoluta 

Anthericaceae 	 Thysanotus patersonni 

Proteaceae 
	

Grevillea berryana 
Hakea suherea 

S antalaceae 	 Anthoholus leptomerioides 
Santalum acuminatum 
S. spicatum 

Loranthaceae 	 Amyema fitzgeraldii 
A. gibberulum 
Lysiana casuarinae 

murrayi 

Chenopodiaceae 	 A triplex semilunaris 
*Chenopodium murale 
Dysphania rhadinostachya 
Enchylaena tornentosa 
Maireana (?) con vexa 

georgei 
M. (?) villosa 
Rhagodia spinescens 
Salsola kali 
Sclerolaena patenticuspis 

A maranthaceae 	 Ptilotus obovatus 

* Introduced specics. 
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Appendix D 

VERTEBRATES RECORDED OR EXPECTED TO 
OCCUR AT MT WELD 
(Ninox Wildlife Consulting 1992) 

KEY 

+ 	= 	Recorded during NOl site assessment (Martinick 1990) 
R 	= 	Recorded during site assessment (April and December 1991) 
* 	= 	Rare, or otherwise in need of special protection 
T 	= 	Japan/Australia (JAMBA), China/Australia (CAMBA) treaties for the 

protection of migratory birds 
I 	= 	Introduced species 

BIRDS 

Dromaiidae 
+ R 	Dromaius novaehollandiae 	 Emu 

Podicipedidae 
Poliocephalus poliocephalus 	 Hoary-headed grebe 
Tachybaptus novaehollandiae 	Australasian grebe 

Phalacrocoracidae 
Phalacrocorax sulcirostris 	 Little black cormorant 
P. melanoleucos 	 Little pied cormorant 

Ardeidae 
Ardea pacijIca 	 Pacific heron 
A. novaehollandiae 	 White-faced heron 

Plataleidae 
Threskiornis spinicollis 	 Straw-necked ibis 

Anatidae 
Tadorna tadornoides Australian shelduck 
Anas superciliosa Pacific black duck 
A. gibberfrons Grey teal 
Malacorhynchus membranaceus Pink-eared duck 
Chenonetra jubara Maned duck 

IM 



MAM MALS 

Tachyglossidae 
Tachyglossus aculearus Short-beaked echidna 

Dasyuridae 
R 	Sminthopsis dolichura Common dunnart 

S. ooldea Ooldea dunnart 
S. crassicaudata Fat-tailed dunnart 
S. macroura Stripe-faced dunnart 
Ningaui ridei Wongai ningaui 

B urramyidae 
Cercartetus concinnus Western pygmy-possum 

Macropodidae 
R 	Macropus robustus Common wallaroo 
R 	M. rufus Red kangaroo 

Vespertilionidae 
R 	Nyctophilus geoffroyi Little long-eared bat 

Chalinolobus gouldii Gould's wattled bat 
Scotorepens greyii Little broad-nosed bat 
S. baistoni Western broad-nosed bat 
Eptesicusfinlaysoni Little brown bat 
E. regulus King River eptesicus 
E. baverstocki Little brown bat 

Muridae 
Pseudomys hermannshurgensis 	Sandy inland mouse 
P. bolami 	 Balami's mouse 

I 	Mus musculus 	 House mouse 

Leporidae 
R I 	Oryctolagus cuniculus 	 Rabbit 

Canidae 
Canisfamiliaris dingo 	 Dingo 

I R 	Vulpes vulpes 	 Fox 

Felidae 
I 	Felis catus 	 Feral cat 

Equidae 
I 	Equus asinus 	 Donkey 

Camelidae 
I 	Camelus dromedarius 	 One-humped camel 
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Bovidae 
I 	Bos taurus 	 Domestic cattle 
I R 	Capra hircus 	 Feral goat 
I R 	Ovis aries 
	 Sheep 

AMPHIBIANS AND REPTILES 

Leptodactylidae—Frogs 
Limnodynastes spenceri 
Neobatrachus centralis 
N. sutor 
Pseudophryne occidentalis 

Hylidae—Frogs 
Cyclorana maini 

platycephala 

Gekkonidae—Geckos 
Diplodactylus assimilis 

conspicillatus 
D. g. granariensis 

R 	D. puicher 
D. squarrosus 
D. strophurus 

+ 	D. wellingronae 
Gehyra purpurascens 

R 	G. variegata 
+ 	Heteronotia binoei 

Nephrurus vertebralis 
R 	Rhynchoedura ornata 

Underwoodisaurus milii 

Pygopodidae—Legless lizards 
Lialis burtonis 
Pygopus n. nigriceps 

Agamidae—Dragon lizards 
Caimanops amphiboluroides 

R 	Crenophorus reticulatus 
R 	C. scutulatus 

Pogona m. minor 
Tympanocryptis cephala 

D-7 



Scincidae—Skinks 
Cryptoblepharus carnabyi 
C. plagiocephalus 
Ctenotus leonhardii 

R 	C. schomburgkii 
C. severus 
C. u. uber 

R 	Egerniadepressa 
+ 	E.formosa 

Eremiascincus richardsonii 
Lerista desertorurn 
L. muelleri 
Menetia greyll 
Morethia butleri 
Tiliqua multifasciata 

Varanidae—Monjtors 
Varanus caudolineatus 
V. giganteus 

R 	V. gouldii 
V. panoptes rubidus 
V. t. tristis 

Typhlopidae—Blind snakes 
Ramphoiyphlops bituberculatus 
R. hamarus 
R. waitii 

Boidae—Pythons 
Morelia s. stimsoni 

Elapidae—Elapid snakes 
Acanthophis pyrrhus 
Demansia psammophis cupreiceps 
Denisonia fasciata 
Furina ornata 
Pseudechis australis 
P. butleri 
Pseudonaja modesta 
P. nuchalis 

+ 	Rhinoplocephalus monachus 
Vermicella bertholdi 
V. bimaculata 
V. fasciolata fasciata 
V. semifasciata 
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Appendix E 

GLOSSARY 

Absorbed dose 
	 The radiation energy absorbed in a unit mass of 

material. 

Activity 
	 The number of disintegrations per unit time taking 

place in a radioactive material. 

ALARA principle 	 Design and management principle whereby levels are 
set to be 'as low as reasonably achievable' rather than to 
solely meet statutory requirements. 

Alpha-emitter 	 A radioisotope that emits an alpha particle when it 
decays. 

Aquifer 	 A penneable rock formation that stores and transmits 
sufficient groundwater to yield quantities to wells, 
bores or springs. 

Aquitard 	 A structure restricting the flow of an aquifer. 

B-double 	 A prime-mover pulling two trailers. 

Becquerel (Bq) 	 The unit of measurement of radioactive decay defined 
as one radioactive disintegration per second. The 
disintegration may occur as a result of emission of an 
alpha particle or a beta particle. 

Beneficiation 	 The separation of impurities from mined ore to produce 
a concentration of the target minerals. 

Beta-emitter 	 A radioisotope that emits a beta particle when it decays. 

Bulka bags 	 Double-layered woven plastic bags of capacity up to 
2 tonnes equipped with straps to allow pick-up with 
small cranes, and complying with Flexible intermediate 
bulk containers—No n -dangerous goods (AS 3668-
1989). 
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ABBREVIATIONS 

Ge n era! 

AMAD Activity Median Aemdynamic Diameter 

AIY4DEL Australian Mineral Development Laboratories 

ANSTO Australian Nuclear Science and Technology Organization 

Ashton Ashton Rare Earths Ltd 

Ashton Mining Ashton Mining Limited 

CALM Department of Conservation and Land Management 

CSBP CSBP & Famiers Ltd 

DSD Department of State Development 

EPA Environmental Protection Authority 

Health Department Health Department of Western Australia 

ICRP International Commission on Radiological Protection 

ISO International Standards Organization 

LPG Liquefied petroleum gas 

MRD Main Roads Department 

PER Public Environmental Review 

ROM Run-of-mine 

SECWA 	 State Energy Commission of Western Australia 

SIU 	 Social Impact Unit 

The project 	 Mt Weld Rare Earths Project 

Water Authority 	 Water Authority of Western Australia 
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