
LESLIE SALT 

LESLIE SALT PROJECT 

EXTENSION OF SALT PONDS, PORT HEDLAND 

CONSULTATIVE ENVIRONMENTAL REVIEW 

622.363.1 
	1111111111111111111111111111111111111111111 

Copy A 	 909389/1 

Department of Environmental Protection Library 

LeProvost 
Semeniuk & 
Chalmer 
Environmental 
Consultants 



621c( 

LOP 
9tT37 A- 

LIAV 	ri 
I 	LI 	2Th 

EXTENSION OF SALT PONDS, PORT HEDLAND 

CONSULTATIVE ENVIRONMENTAL REVIEW 

Report to : Leslie Salt (A Department of Cargill Australia), 
1st Floor, 225 St Georges Terrace, 
PERTH WA 6000. 

by: 	LeProvost Environmental Consultants 
Suite 2, Preston Centre, 
175 Labouchere Road, 
COMO WA 6152. 

30 July 1990 

LEC Ref: J191 

Report No. R302 



LeProvost Environmental Consultants 

LESLIE SALT PROJECT, PORT HEDLAND 

EXTENSION OF SALT PONDS 

CONSULTATIVE ENVIRONMENTAL REVIEW 

Table of Contents 

SUMMARY 

1 	INTRODUCTION 

1.1 This document 
1.2 The proponent 
1.3 Location and existing facilities 
1.4 Existing agreement and leases 
1.5 The proposal 
1.6 Need for the proposed extension 
1.7 Need for new mine lease 
1.8 Relevant legislative requirements 
1.9 Acknowledgements 

2 ALTERNATIVES TO PROPOSAL 

2.1 Introduction 
2.2 Alternative means of achieving objectives 

2.2.1 	Increasing crystallizing ponds 
2.2.2 	Alternative locations 

2.3 Justification of selected option 

2.3.1 	Size of extension 
2.3.2 	Location of Pond 0 
2.3.3 	Intake pump site 

2.4 No development option 

1 

1 
1 
2 
2 
2 
3 
3 
4 
5 



LeProvost Environmental Consultants  

3 DESCRIPTION OF PROJECT 	 10 

3.1 Introduction and land tenure 10 
3.2 Existing facilities and mode of operation 10 
3.3 Proposed development concept 11 

3.3.1 	Increased salt production 11 
3.3.2 	Increased seawater intake 11 
3.3.3 	Increased area of ponds 12 
3.3.4 	Increased salinity in ponds 12 
3.3.5 	Increased volume of bitterns 12 
3.3.6 	Increased truck and shipping movements 13 
3.3.7 	Increased employment 13 

3.4 Pond construction details 13 

3.4.1 	Location of proposed levee 13 
3.4.2 	Source and volume of levee material 14 
3.4.3 	Relative height of levees and drains 14 
3.4.4 	Proposed seawater intake 15 

3.5 Proposed operation details 15 
3.6 Proposed timing of development 15 

4 EXISTING ENVIRONMENT 	 17 

4.1 	Introduction 17 
4.2 	Available information 17 
4.3 	Physical environment 17 

4.3.1 	Regional setting 17 
4.3.2 	Climate 17 
4.3.3 	Geology 18 
4.3.4 	Geomorphology 18 
4.3.5 	Oceanography 19 
4.3.6 	Storm surge 20 
4.3.7 	Coastal evolution and processes 21 
4.3.8 	Hinterland drainage 22 
4.3.9 	Local setting and habitats 22 

4.4 	Biological environment 25 

4.4.1 	Regional setting 25 
4.4.2 	Biotic assemblages 25 
4.4.3 	Biota of salt ponds 26 



LeProvost Environmental Consultants 	 iii 

4.4.4 	Ecosystem considerations 27 

4.5 Social environment 28 

4.5.1 	Aboriginal heritage 28 
4.5.2 	Regional development - a historical perspective 29 
4.5.3 	Economic profile 30 
45.4 	Demographic profile 31 
4.5.5 	Community facilities and services 31 
4.5.6 	Community attitudes 32 
4.5.7 	Beneficial Uses of marine and estuarine waters 32 
4.5.8 	Conservation values 33 

5 ENVIRONMENTAL EFFECTS 34 

5.1 Introduction 34 
5.2 Effect on physical environment 34 

5.2.1 	Topography 34 
5.2.2 	Hinterland drainage 34 
5.2.3 	Creek hydrology 35 
5.2.4 	Water quality 36 
5.2.5 	Dust levels 36 

5.3 Effect on biological environment 36 

5.3.1 	Habitat loss and modification 36 
5.3.2 	Bitterns discharge 38 

5.4 Effect on social environment 38 

5.4.1 	Aboriginal heritage 38 
5.4.2 	Regional economy 39 
5.4.3 	Community 39 
5.4.4 	Beneficial Uses of marine and estuarine waters 39 
5.4.5 	Conservation values 40 

6 ENVIRONMENTAL MANAGEMENT 42 

6.1 Introduction 42 
6.2 Management commitments 42 

6.2.1 	Protection of Aboriginal sites 42 



LeProvost Environmental Consultants 	 iv 

6.2.2 Rehabilitation of borrow pits 42 
6.2.3 Dust suppression 42 
6.2.4 Workforce management 43 
6.2.5 Trucking movements 43 

6.3 	Monitoring programme 43 

6.3.1 Objectives 43 
6.3.2 Main predictions of the CER 43 
6.3.3 Monitoring commitments 44 

6.4 Reporting 	 45 

7 CONCLUSION 	 46 

8 REFERENCES 	 48 

LIST OF TABLES 

1 	Salinity levels in concentration ponds 	 50 

2 	Bitterns discharge quanitities per annum 	 51 

3 	Bird species recorded from Leslie Salt concentration ponds 	 52 

LIST OF FIGURES 

1 	Locality diagram 53 

2 	Existing and proposed leases 54 

3 	Proposed pond area 55 

4 	Proposed lease boundary 56 

5 	Land tenure 57 

6 	Bitterns and crystallization ponds 58 

7 	Levee construction profiles 59 

8 	Clay and rock quarry sites 60 



LeProvost Environmental Consultants 	 v 

9 	Location of proposed intake pump station 	 61 

10 Intake pump station construction 	 62 

11 Habitat distribution 	 63 

LIST OF PLATES 

1 	Catfish Creek and fringing marigroves at the site 
of the proposed perimeter levee 	 64 

2 	Upper reaches of Catfish Creek with low mangrove 
(Avicennia marina) and samphire 	 64 

3 	S alt/mud flats with scattered samphire in 
wetter areas 	 65 

4 	Low shrubland/grassland assemblage covering sand 
plain 	 65 

5 	The area of Catfish Creek to be impounded 
within the proposed pond is in the foreground 
below the line (perimeter levee position) 	 66 

6 	Extensive mangrove systems inhabitating the 
embayment protected by the Finnucane Island- 
Cooke Point limestone barrier system 	 66 

7 	Mangrove systems (green areas) fringing tidal 
creeks in the Port Hediland to Ridley Creek area 	 67 

LIST OF APPENDICES 

1 	Fish and benthic survey 

2 	History of creek modification and mangrove distribution 

3 	Aboriginal sites surveys 



LeProvost, Semeniuk & Chalmer 	 i 

SUMMARY 

INTRODUCTION 

THE PROPONENT 

Leslie Salt is a wholly owned subsidiary of Cargill Incorporated of Minneapolis, 
Minnesota, USA. The proponent currently operates a solar salt production facility 
located on coastal flats near Port Hedland on the northwest coast of Western 
Australia. This facility is operated in accordance with terms and provisions of the 
Leslie Solar Salt Industry Agreement Act, 1966. 

Salt is produced by the concentration and evaporation of seawater pumped from a 
tidal creek (Ridley Creek). A series of eight primary concentration ponds 
occupying approximately 6,000 ha are located 30 km east of Port Hedland. The 
salinity of the seawater is elevated at each concentration pond in series, after which 
the resulting brine travels through aqueducts to the saturated brine or 'pickle' pond 
located. 10 km east of Port Hedland. Once the brine solution becomes fully 
saturated in the 'pickle' pond it is pumped into crystallization ponds located on the 
outskirts of Port Hedland. When the crop has grown, the salt is harvested , washed 
and stacked. After drying, the salt is transported (8 km) by truck to the port for 
stockpiling and shipment. 

THE PROPOSAL 

OBJECTIVES OF PROPOSAL 

The proponent's objective is to maintain its viability and market share in the future 
by. means of improving efficiency and increasing salt production. The proposal 
aims to increase salt production from 2.25 to 2.75 million tonnes per annum. The 
increased production would be worth approximately (Australian) $10 million in 
export earnings. To achieve these objectives it is necessary to expand the area of 
primary concentration ponds, and thereby increase the volume of brines that feed 
the crystallization ponds. 

THE PROPOSED PROJECT 

The proposal is to expand salt production levels by constructing a new 
concentration pond (referred to as Pond 0) covering approximately 1,600 ha. The 
proposed siting of Pond 0 is immediately west of existing ponds 7 and 8. As this 
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area lies outside existing mining leases the proponent is seeking access to this land 
by the granting of an additional mining lease covering 2404 ha in area. In return, 
the proponent is currently reviewing the possibility of surrendering portions of 
existing leases back to the Crown. Alternative locations to position a 1,600 ha pond 
were considered at sites both inside and outside the existing leases. These locations 
were not considered viable alternatives to the proposed location on the basis of 
engineering, operational and environmental factors. 

In order to contain and direct water movement within the proposed extension area 
a series of internal, perimeter and diversion levees will be constructed from clay 
and rock. Clay will be obtained from borrow pits at the southern end of the 
proposed new lease and from within existing leases. Rock will be obtained from 
existing leases. 

Seawater will be fed into Pond 0 by two intake pump stations sited on adjacent 
tidal creeks. The existing pump station on Ridley Creek will continue to be used 
and a second intake pump station on Rock Cod Hole Creek is proposed for 
construction. 

Construction of Pond 0 will result in the need to increase the area of saturated 
brine, bittern and crystallization ponds in order to handle the larger volumes of 
brine moving through the system. The proponent proposes therefore to construct 
additional saturated brine, bittern and crystallization ponds within existing leases. 
These ponds would extend south and east of the existing crystallization ponds and 
encompass approximately 280 ha. Bitterns from the crystallizers will continue to be 
discharged into Paradise and Six Mile Creeks. 

Currently, four triple road trains are used to haul 18 hours per day on normal 
shifts and 24 hours during shiploading times. Additional truck haulage will be 
required to transport the increased volumes of salt from the crystallizer area to the 
port. Five triple road trains would be used and haulage hours would increase from 
4,700 to 5,100 hours per annum. 

EXISTING ENVIRONMENT 

PHYSICAL CHARACTERISTICS 

The Port Hedland/De Grey delta coastal tract comprises the northern portion of the 
Pilbara coastal system - a unit that extends from the Ashburton delta in the south 
to the De Grey delta in the north, a longshore distance of some 550 km. 

Coastal geomorphology is dominated by limestone barrier islands which are linked 
to a sand plain hinterland by expansive tidal flats. The tidal flats have formed 
behind, and in the protection of barrier islands by the accumulation of muds, silts 
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and fine grained sands. Tidal creek systems drain the flats and empty through 
breaches or gaps between barrier islands. 

The nearshore oceanography of the Port Hedland region is tidally dominated with 
additional influences made by locally generated wind waves. There are large semi-
diurnal tides, with a mean spring range of 5.8 m and a mean neap range of 1.2 m. 
Spring flood tides of at least 6.9 m above chart datum will raise water above tidal 
creek levels and onto the expansive tidal flats. 

The climate of this region is typically semi-arid with an annual rainfall of 307 mm 
and annual evaporation of 3,497 mm. The coastal tract is periodically subject to 
tropical cyclones which can produce heavy rainfall, strong winds, storm surges and 
destructive waves. 

BIOLOGICAL CHARACTERISTICS 

The three main biological assemblages found within the vicinity of the proposed 
pond area are listed below. 

Tidal creek/mangrove assemblage 

The coastline extending eastwards from Port Hedland is indented by a series 
of tidal creeks that have eroded into tidal flats. Mangrove habitats have 
developed as a narrow belt fringing the margin of tidal creeks. The 
dominant mangrove species is Avicennia marina with local occurrence of 
Ceriops tagal and Rhizophora stylosa. 

Salt/mud tidal flat assemblage 

The salt flats generally are of low productivity with biological activity being 
concentrated at the periphery or lower, wetter areas where a low density of 
samphires (Halosarcia sp.) occur. Blue-green encrusting algae form  mats 
around the fringes of the samphire and on more frequently inundated 
sections of the tidal flats. 

Low shrubland/grassland assemblage 

This assemblage consists of a low shrubland of Acacia translucens with an 
interstitial grassland of Triodia pun gens, and a ground cover of mixed 
herbaceous dicots and other grasses. The sandy islands and undulating sand 
plain are mostly covered with this vegetation type. 

The above assemblages are widely distributed throughout the region and they are in 
relatively pristine ecological condition. 
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SOCIAL CHARACTERISTICS 

The present population of Port Hedland is approximately 15,000. Of these about 
4,000 live in the Port/Cooke Point area, 8,000 in South Hedland and the remainder 
are spread throughout the region on pastoral stations. 

The economic base of Port Hedland is centred upon the mining operations of Mt 
Newman, Goldsworthy and Leslie Salt companies. The operations of harbour and 
shiploading facilities at Finucane Island Goldsworthy) and the port area (Mt 
Newman) account for the main sources of employment in the area. Leslie Salt 
currently employs 90 personnel with a further 24 contract employees being 
engaged for haulage operations. 

The remoteness of the proposed pond area from Port Hedland and the relative 
difficulty of gaining access to the area means that it is used only infrequently by 
tidal creek fishermen. The Port Hedland Town Council has identified the existence 
of an illegal net fishing problem in tidal creeks in the Port Hedland area. This 
problem is considered less severe in the vicinity of the existing salt ponds because 
of restricted access. No commercial fisheries operate in nearshore oceanic waters 
immediately ,  offshore from the ponds although a small commercial prawn fishery 
operates near the mouth of the De Grey River. 

An ethnographic and archaeological survey has determined that the area to be 
flooded within Pond 0 contains no sites of Aboriginal significance. While some 
sites have been identified on sandy islands in the proposed pond area, these will 
not be directly affected by the proposal. 

ENVIRONMENTAL EFFECTS 

The main environmental effects of the proposed project are summarised below. 

PHYSICAL EFFECTS 

Construction of pond 0 will modify the topography by: 

the emplacement of perimeter, internal and diversion levees, 
the excavation of a stormwater drain parallel to the diversion levee, 
the recovery of clay and rock from borrow pits. 

The diversion levee and stormwater drain will divert periodic floodwaters flowing 
down a side arm of the Tabba Tabba Creek onto mud flats at a point 
approximately 1 km further to the west. This diversion will increase the volume of 
floodwaters discharging down from the mud flats into Rock Cod Hole Creek. 
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The perimeter levee across Catfish Creek will prevent tidal waters from following 
the creek's normal path into headwater areas due to the blocking influence of the 
levee. As a result siltation next to, and immediately downstream from the levee 
will develop new tidal mud flats suitable for mangrove recruitment. 

Earthworks involved in the construction of Pond 0 have the potential to increase 
airborne dust levels in the vicinity of susceptible habitats (e.g. mangroves). 

BIOLOGICAL EFFECTS 

The construction and operation of Pond 0 will alienate or modify the following 
habitat/assemblage groups; 

salt/mud tidal flats; 
tidal creek and fringing mangroves; 
sand plain and associated grassland/shrublands. 

The largest area of habitat modification would be the permanent flooding of 
salt/mud flats within the proposed pond area. Water depth (70 cm) and salinity 
(44 g/L) within Pond 0 would be strictly controlled. The biological productivity of 
this area would be altered from one of relatively low productivity to one supporting 
abundant fish, benthic fauna and avifauna populations. 

The loss of 18 ha of mangroves resulting from impoundment within Pond 0 will 
occur mainly along the upper reaches of Catfish Creek. For approximately half of 
this distance the creek has become a shallow gutter and mangrove (Avicennia 
marina) growth is low and sparse. This area of mangrove habitat is both small and 
of limited diversity when compared to the regional characteristics of this habitat. 
The loss of mangrove/tidal creek habitat is expected to be replaced to a large 
extent as mangroves recruit into new headwater areas of Rock Cod Hole Creek and 
parts of Pond 0. 

Vegetation in both the rock and clay quarry sites will be lost until rehabilitation 
measures are initiated following the construction of levees. Vegetation associations 
within these sites are widespread throughout the region. 

SOCIAL EFFECTS 

Regional economy 

The project will provide substantial benefits to the local and regional economy at 
no cost to local ratepayers or the state and with minimal adverse impacts. 
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Under the proposed expansion the workforce employed by Leslie Salt would 
increase to 105 permanent staff and 29 contract employees. The monetary benefits 
to the local economy will increase in terms of both the direct contribution and 
indirectly through multiplier effects. 

Export earnings and royalties paid to the Western Australian government will 
increase proportional to the projected increase in salt production. The proposed 
expansion would increase export earnings by approximately AUS$10 million per 
annum. 

Trucking movements 

A potential adverse impact of the proposal is the increased trucking movements 
between Leslie Salt operations and the port. Haulage trucks would be mobilised 24 
hours per day rather than the present 18 hours under normal operations. During 
periods of busy ship loading in the past, trucks have been mobilised 24 hours a day 
over a 2-3 month period. As these busy periods have not been of great 
inconvenience to the local community, it is envisaged that the increased movements 
resulting from the proposed expansion would not create any major problems. 

Access to tidal creeks 

The construction of Pond 0 will reduce land access to adjacent tidal creeks for 
amateur and illegal net fishing parties, thereby increasing the protection of local 
creek fish resources. Given the present illegal net fishing problem, this effect is 
likely to benefit local fish stocks. 

Conservation values 

The existing concentration ponds are considered to be of world wide conservation 
importance as a major autumn refuge area for trans-equatorial migratory wading 
birds. The proposed pond is expected to support large numbers of migratory waders 
thereby increasing the already high conservation value of the salt ponds. 

ENVIRONMENTAL MANAGEMENT 

The adverse impacts of the proposal will be minimised by the implementation of 
the management programme summarised below. 

(i) 	Protection of Aboriginal Sites - identified sites of Aboriginal significance 
will be left undisturbed during the construction and subsequent operation of 
Pond 0. 
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Rehabilitation of borrow pits. 

Dust suppression - dust levels near mangrove habitats will be minimised by 
watering construction roads. 

Workforce management - employees and contractors involved in 
construction works will keep within designated construction lines, thereby 
minimising unnecessary habitat modification. 

Trucking movements - should it be required, the proponent will reduce 
trucking movements during peak hours. 

The proponent proposes to initiate a monitoring programme to assess the 
effectiveness of the management programme and to confirm the adequacy of 
predictions made in the Consultative Environmental Review. An annual report 
outlining the results of the monitoring programme will be prepared and forwarded 
to relevant authorities. The monitoring programme will involve: 

monitoring the effects of bittems discharge on nearby mangrove 
assemblages; 
aerial photograph analysis to map changes in creek drainage and vegetation 
patterns; 
assessing the progress of rehabilitation in borrow pits; 
monitoring the biological productivity within the proposed new pond. 

CONCLUSION 

It is concluded that the proposed project will be of benefit to the community and 
that potential adverse impacts can be successfully managed by the implementation 
of the management and monitoring programme outlined in the report. 



LeProvost, Semeniuk & Chalmer 	 viii 

TABLE 1 

POTENTIAL ADVERSE IMPACTS PREDICTED AND MANAGEMENT PROGRAMME 
PROPOSED FOR LESLIE SALT PROJECT: EXTENSION OF SALT PONDS 

POTENTIAL ADVERSE IMPACTS MANAGEMENT PROGRAMME AND COMMITMENTS 

PHYSICAL ENVIRONMENT 

Construction of Pond 0 will modify the existing topography of Einployces and contractors involved in construction works will 
the project area by: keep within designated construction lines, thereby minirnising 

unnecessary habitat modification. 
the emplacement of perimeter, internal and diversion levees; 

The borrow pits will be contoured and rehabilitated to blend in, 
the excavation of a stormwater drain parallel to the as much as possible, with the existing topography. 
diversion levee; and 

the excavation of clay and rock from borrow pits. 

The diversion levee and stormwater drain will divert periodic The proponent will monitor the development of new headwater 
floodwaters down a side ann of the Tabba Tabba Creek onto areas and the expected subsequent mangrove recruitment in 
mud flats approximately 1 km to the west. This diversion will those areas. 
increase the volume of floodwaters discharging down Rock 
Cod Hole Creek, thus creating new headwater areas. 

The perimeter levee across Catfish Creek will prevent tidal The proponent will monitor changes in creek drainage, siltation 
waters from following its normal path into headwaters areas areas and mangrove distribution in this area. 
upstream from the proposed levee. As a result siltation next to, 
and immediately downstream from the levee will develop new 
tidal mud flats suitable for mangrove recruitment. 
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TABLE 1 (cont'd) 

POTENTIAL ADVERSE IMPACTS PREDICTED AND MANAGEMENT PROGRAMME PROPOSED FOR LESLIE SALT 
PROJECT: EXTENSION OF SALT PONDS 

POTENTIAL ADVERSE IMPACTS MANAGEMENT PROGRAMME AND COMMITMENTS 

BIOLOGICAL ENVIRONMENT 

Construction of Pond 0 will result in the pemlanent flooding of Water depth (70 cm) and salinity (44 g/L) will be strictly 
approximately 1600 ha of salt/mud flats, controlled. The biological productivity of this area will be 

increased considerably. 

Approximately 18 ha of mangroves, mainly along the upper The loss of mangrove habitat is expected to be replaced to a 
reaches of Catfish Creek, will be lost from impoundment within large extent as mangroves recruit into new headwater areas of 

Pond 0. Rock Cod Hole Creek and into parts of Pond 0. 

Construction works have the potential to increase airborne dust Dust levels near mangrove habitat will be minimised by 

levels in the vicinity of susceptable habitats, watering construction roads. 

Vegetation in both the rock and clay quarry sites will be lost. The quarry sites will be rehabilitated following construction of 
the levees. 
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TABLE 1 (cont'd) 

POTENTIAL ADVERSEJ IMPACTS PREDICTED AND MANAGEMENT PROGRAMME PROPOSED FOR LESLIE SALT 
PROJECT: EXTENSION OF SALT PONDS 

POTENTIAL ADVERSE IMPACTS MANAGEMENT PROGRAMME AND COMMITMENTS 

SOCIAL ENVIRONMENT 

There will be increased trucking movements between Leslie During periods of busy ship loading, in the past, trucks have 
Salt operations and the port. Haulage trucks would be been mobilised 24 hours a day over a 2-3 month period which 
mobilised 24 hours per day rather than the present 18 hours has not been of great inconvenience to the local community. 
under normal operations. Should it be required, the proponent will reduce trucking 

movements during peak hours. 

Construction works have the potential to cause disturbance to Identifed aboriginal sites will be protected and left undisturbed 
aboriginal sites, during the construction and subsequent operation of Pond 0. 
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TABLE 2 

BENEFICAL IMPACTS PREDICTED TO RESULT FROM THE LESLIE SALT PROJECT: EXTENSION OF SALT 
PONDS 

BENEFICAL IMPACTS COMMENTS 

The proposed pond is expected to be of high conservation The existing concentration ponds are considered to be of world 

value to large numbers of migratory waders. wide conservation importance as a major autumn refuge area 
for transequatorial wading birds. 

The proposed pond is likely to be of benefit to local fish The construction of Pond 0 will reduce land access to adjacent 
stocks. tidal creeks for amateur and illegal net fishing parties, thereby 

increasing the protection of local creek fish sources. 

The project will provide substantial benefits to the local and Under the proposed expansion, the workforce employed by 

regional economy at no cost to local ratepayers or the state. Leslie Salt would increase by 15 permanent staff and 5 
contract employees and export earnings would increase by 
approximately AUS $10 million per annum. 
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EXTENSION OF SALT PONDS, PORT HEDLAND 

CONSULTATIVE ENVIRONMENTAL REVIEW 

1 INTRODUCTION 

1.1 THIS DOCUMENT 

This document is a Consultative Environmental Review (CER) of a proposal to 
expand solar salt facilities at Port Hedland, Western Australia. This level of 
assessment was determined by the Environmental Protection Authority (EPA) on 
the basis of a Preliminary Appraisal and a Proposal Application submitted by the 
proponent to the EPA in February 1990. 

The purpose of the document is to describe the salient features of the proposed salt 
pond extension and the existing environment, assess the environmental effects of 
the proposal and present appropriate management procedures designed to 
ameliorate any potentially adverse effects of the proposal. This document is the 
result of both a desk study review, field surveys and consultation with relevant 
local and state authorities. 

1.2 THE PROPONENT 

Leslie Salt, a department of Cargill Australia Ltd, is a wholly owned subsidiary of 
Cargill Incorporated of Minneapolis, Minnesota, USA. The Port Hedland operation 
has inherited experience and technical expertise from its parent and predecessor 
companies dating back to 1869. The company's operations in the San Francisco 
Bay area are the largest solar salt facilities in the United States of America. 

The Port Hedland solar salt facility was constructed in 1966. The first shipment of 
salt from Port Hedland was made in 1969 and since that time it has become one of 
the world's leading producers of solar salt. Leslie Salt currently produces two 
million tonnes of high purity sodium chloride per year, generating approximately 
(Australian) $40 million in export earnings. As a result of recent upgrading work, 
salt production will increase to 2.25 million tonnes per annum as extra crystallizer 
area comes into use. Most of the salt is used in industry for the production of 
chlorine, caustic soda and soda ash. 
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1.3 LOCATION AND EXISTING FACILITIES 

The Leslie Salt project is located on coastal flats near Port Hedland on the 
northwest coast of Western Australia (Fig. 1). The region is ideally situated for a 
solar evaporation plant because of its low rainfall and high evaporation rates. It 
also has large expanses of low-lying impervious, flat land suitable for the 
concentration of brines. The deepwater port at Port Hedland handles large bulk 
carriers and is relatively close to the major Asian markets. 

Leslie Salt's Port Hedland plant has complete facilities that have proven reliable 
since operations began in 1969. Since 1980 the plant has been involved in a 
continuing process of efficiency improvement and introduction of innovative 
techniques aimed at increasing productivity. 

Salt is produced by the concentration and evaporation of seawater pumped from a 
tidal creek (Ridley Creek). A series of eight primary concentration ponds 
occupying approximately 6,000 ha are located 30 km to the east of Port Hedland 
(Fig. 2). The ponds were formed by the construction of levees that join with 
natural barriers (i.e. sandy islands) to produce a perimeter bund surrounding coastal 
flats. The flats were then flooded with seawater pumped from Ridley Creek. 

The salinity of the seawater is elevated in each concentration pond in series, after 
which the resulting brine travels through aqueducts to the saturated brine or 
'pickle' pond located 10 km east of Port Hedland. Once the brine solution becomes 
fully saturated in the 'pickle' pond it is pumped into crystallizing ponds located on 
the outskirts of Port Hedland (Fig. 2). When the crop has grown in the 
crystallization ponds the salt is harvested, washed and stacked. After drying, the 
salt is transported (8 km) by truck to the port for stockpiling and shipment. 

1.4 EXISTING AGREEMENT AND LEASES 

Leslie Salt operates its solar salt project in accordance with the terms and 
provisions of the Leslie Solar Salt Industry Agreement Act, 1966. Incorporated in 
this act was the granting of mining lease (ML No. 242SA). This lease comprises 
Areas A, B and C shown in Figure 2. An additional lease (ML 250SA) was granted 
in 1973 incorporating Areas D and E shown in Figure 2. Leslie Salt also utilises 
two smaller leases (ML 45179 and ML 45/450) which are quarried for levee wall 
armour rock. 

1.5 THE PROPOSAL 

The present proposal is to further expand salt production levels by constructing a 
new primary concentration pond (referred to as Pond 0) covering an area of 
approximately 1,600 ha. The preferred siting of Pond 0 is immediately to the west 
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of existing Ponds 7 and 8 (Fig. 2). 

Seawater will be fed into the proposed Pond 0 by two intake pump stations sited 
on adjacent tidal creeks. The existing pump station on Ridley Creek will be 
supplemented by a second intake pump station on Rock Cod Hole Creek which is 
proposed for construction (Fig. 3). To contain and direct water movement within 
the proposed extension area, a series of internal, perimeter and diversion levees 
will be constructed from clay and rock (Fig. 3). Clay will be obtained from borrow 
pits at the southern end of the proposed new lease and from within the existing 
lease. Rock will be obtained from exisitng leases (Section 3.4.2). 

Construction of the proposed Pond 0 will result in the need to increase the area of 
saturated brine, bittern and crystallization ponds to handle the larger volumes of 
brine moving through the system. The proponent therefore proposes to construct 
additional brine, bittern and crystallization ponds within existing leases. These 
ponds would extend south and east of the existing crystallization ponds and 
encompass approximately 280 ha (Fig. 2). The total expansion is planned to 
increase production by an additional 500,000 tonnes/yr. 

1.6 NEED FOR THE PROPOSED EXTENSION 

Over the last 10 years there has been a steady growtl1 in the demand for salt in 
South East Asian countries. With this demand expected to continue, Leslie Salt 
wishes to maintain its market share and viability in the future. Due to high 
inflation in Australia, production costs continue to rise at a rate far higher than for 
the selling price of salt. Therefore, to remain viable the Port Hedland operation 
wishes to further improve its efficiency and production. To achieve this it is 
necessary to expand the area of primary concentration ponds that currently feed the 
crystallization ponds. 

1.7 NEED FOR NEW MINE LEASE 

The location of the proposed Pond 0, selected on the basis of environmental, 
engineering and economic considerations, lies outside of the existing lease areas 
and consequently the proponent is seeking a new mining lease (Section 2.3.2). The 
proposed lease area covers 2,404 ha (Fig. 4). Leslie Salt is currently investigating 
the possibility of surrendering to the Crown land within existing leases that it 
considers to be unsuitable for salt production. 
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1.8 RELEVANT LEGISLATIVE REQUIREMENTS 

Leslie Solar Salt Agreement Act 

The Leslie Solar Salt Industry Agreement Act was declared by the Western 
Australian Government in July 1966. This approves the Leslie Solar Salt Industry 
Agreement which specifies terms and conditions relating to the mining lease (ML 
242SA), production levels, royalties, transportation of salt, water usage, etc. The 
term of the present lease expires after 31 years (i.e. 1997), after which the lease 
can be renewed for a further 21 years and following this for a further 11 years 
(Leslie Solar Salt Industry Agreement, 1966). 

Mines Act 

Under the Leslie Solar Salt Industry Agreement Act, the company shall observe, 
perform and cany out the provisions of the Mines Regulation Act, 1946 and as 
modified by the Agreement, the Mining Act, 1904. 

Environmental Protection Act 

The granting of the proposed lease by the Mines Department is conditional to the 
requirements of the Environmental Protection Act, 1986. The Environmental 
Protection Act, 1986 makes the EPA responsible for assessing the environmental 
impact of such proposals. 

Leslie Salt therefore initiated assessment procedures by submitting a Proposal 
Application and Preliminary Appraisal to the EPA in February 1990. On the basis 
of this information the EPA then notified the company that formal assessment was 
required under Part IV of the Environmental Protection Act. The level of 
assessment deemed necessary was that of a CER. 

Aboriginal Heritage Act 

The Western Australian Aboriginal Heritage Act, 1972-1980, makes provision for 
the recording and preservation of places and objects customarily used by, or 
traditional to, the original settlers of Australia. The Act defines the obligations of 
the community relating to Aboriginal sites of both an ethnographic and 
archaeological nature. 
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2 ALTERNATIVES TO PROPOSAL 

2.1 INTRODUCTION 

The following section discusses potential alternatives to the proposal for increasing 
salt production and justifies the proposed location of the new pond in the light of 
environmental, engineering and financial considerations. Basically, there is no 
alternative to creating a new primary concentration pond because the current 
system is operating at maximum capacity for the current level of feed stock. To 
further increase salt production it is necessary to expand the concentration pond 
area and therefore increase the volume of feed stock available for crystallization. 

2.2 ALTERNATIVE MEANS OF ACHIEVING OBJECTIVES 

2.2.1 INCREASING CRYSTALLIZING PONDS 

In some solar salt projects it is possible to increase production volume by merely 
increasing the efficiency of salt extraction from within the existing facilities. 
However, Leslie Salt has already undertaken such an improvement. 

Leslie Salt initiated an upgrade project in 1988 to achieve maximum efficiency of 
salt extraction from the volume of brine presently available. This involved 
increasing the pumping capacity and the construction of four new crystallizers. 
When these new crystallizers come into full operation by 1991 the average annual 
capacity is expected to be 2.25 million tonnes. 

The capacity of a solar salt operation is a function of the area of ponds producing 
brine and the net evaporation rate. Without an increase in the volume of brine 
available, the construction of any further crystallizers to increase salt production is 
not a viable alternative because the crystallizers would be starved of their feed 
stock. Consequently, to increase production levels by a further 500,000 tonnes, the 
proponent requires an increased concentration pond area to produce the required 
volumes of brine. 

2.2.2 ALTERNATIVE LOCATIONS 

Alternative locations to position a 1,600 ha pond were considered at sites both 
inside and outside the existing leases. These locations were not considered viable 
alternatives to the proposed location on the basis of engineering, financial and 
environmental grounds. 




























































































































































































































































































