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COVER PHOTO 

Previously mined and rehabilitated 
area in the Upper Smoke Creek 
catchment. Sediment retention 
structures are prominent and larger 
trees remain to enhance habitat 
restoration. 
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1.0 SUMMARY 

This proposed alluvial mining programme is not a new mining venture but an 
extension of an existing alluvial mining operation. This report deals only with 
those issues arising out of this proposal and does not relate to issues dealt with 
under the original State Agreement. 

Argyle Diamond Mines Pty. Limited proposes to mine alluvial diamonds from its 
leases in the Kimberley Region about 200 km south of Kununuffa. 

The project is of relatively small size involving the removal of approximately 
12 million tonnes of alluvial gravels from 282 ha over a five-year period. All 
project infrastructure is in place and operational and the overall alluvial programme 
forms part of the larger Argyle diamond mining venture. 

Alluvial gravels will be mined and processed at the alluvial plant with reject material 
being returned to the mining area. Fine waste will be pumped to a tailings dam. 

Vegetation and habitats will be destroyed as a result of the mining operation but no 
gazetted rare or endangered species are known to occur in the area 

A comprehensive environmental management programme will be implemented at 
the commencement of mining operations. The current alluvial mining operation has 
allowed considerable experience to be gained in the rehabilitation of mined alluvial 
areas and this experience will form the basis of rehabilitation programmes for the 
proposed operation. 

Overall environmental impacts of the proposed alluvial mining programme are not 
significant and the project has a very high level of environmental acceptability. 



2.0 INTRODUCTION 

	

2.1 	LOCATION 

The proposed alluvial mining programme is located in the Upper Smoke Creek 
catchment within the Argyle State Agreement Area M259SA. The project is 
approximately 200 km from Kununurra by road and 25 km south west of Lake 
Argyle. 

Regional location is shown in Figure 1 and the State Agreement Area boundary and 
tenement details are shown in Figure 2. Site location characteristics are given in 
Plate 1. 

2.2 OBJECTIVE 

The objective of this programme is to extract known alluvial diamond deposits from 
the Smoke Creek drainage system and adjacent terraces. The current alluvial 
mining programme and2 associated approvals will end in September, 1991 and this 
new programme will allow alluvial mining to continue through to 1995. 

	

2.3 	THE PROPONENT 

The proponent for the proposed alluvial mining programme is: 

Argyle Diamond Mines Pty. Limited, 
Private Bag No. 11, P.O., 
WEST PERTH. W.A. 6005 

The Argyle Diamond Joint Venture (ADMJV) was established in 1982 to provide 
for the development, mining and management of the diamond interests of the 
participants. Australian resource-based CRA Limited holds 56.8 per cent of 
ADMJV through wholly-owned subsidiary Capricorn Diamonds Ltd. Ashton 
Mining Limited holds 38.2 per cent of ADMJV directly and through wholly-owned 
subsidiaries. The balance of five per cent is held by the Western Australian 
Diamond Trust. Since 1989, CRA Limited and Ashton have held 97 per cent of the 
units in the WADT with Ashton Mining Limited acting as Trust Manager. 

The manager of ADMJV is Argyle Diamond Mines Pty. Limited (ADM), a 
wholly-owned subsidiary of CRA Limited which operates the mine under a 
management agreement. CRA Limited has wide experience in the management of a 
variety of operations in the resource sector. 

	

2.4 	TIMING OF THE PROJECT 

Under the current approved mining programme, the alluvial ore resource will be 
exhausted by September 1991 and the proposed new alluvial mining programme 
will commence at this time. 
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(a) 	Overview of the area proposed for the alluvial mining programme. The 
downstream limit of mining for this programme extends just past the end of 
the old airstrip. 
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	The Smoke Creek drainage system is characterised by fringing riverine 
vegetation and shallow anastomosing channels. 



	

2.5 	EXISTING FACILITIES 

The Argyle diamond mine alluvial mining programme has been operating for the 
past three years and the existing facilities are commensurate with such a 
programme. 

The transport, processing and waste disposal facilities all remain unchanged. 
However, as mining progresses, the distance to haul the ore for processing will 
decrease. A new alluvial tailings dam was recently approved and is currently under 
construction adjacent to the process plant. A new load station is proposed for the 
processing plant and this is outlined in Section 3.5. 

Operational workforce, schedules, and infrastructure are in place as part of the 
current alluvial mining programme and no changes are planned. 

	

2.6 	STATUTORY REQUIREMENTS 

The proposal for a new alluvial mining programme was submitted to the 
Department for State Development under the terms and conditions of the Diamond 
(Argyle Diamond Mines Joint Venture) Agreement Act 1981. The proposal, which 
constituted a brief summary of the project, was submitted to the Environmental 
Protection Authority for determination of the level of assessment. The EPA 
determined that the proposed alluvial mining programme would be formally 
assessed under S40 of the Environment Protection Act 1986, and set the 
assessment level at Consultative Environmental Review (CER). 

On completion, the CER will undergo public review for a period of four weeks. 
The proponent will respond to submissions received as a result of public review 
and the document, together with the proponent's responses will then be assessed 
by the EPA who will report to the Minister. Subject to appeals, the Minister will 
set conditions based on the proponent's commitments and recommendations of the 
EPA. Final approval for the project will be given by the Minister to the decision-
making authority which will then issue the proponent with authority to proceed. 

2.7 	PROJECT SCOPE 

The Argyle diamond mine alluvial mining programme is of relatively small size and 
of five years' duration. The project involves the mining of alluvial 
diamond—bearing gravels in the Upper Smoke Creek drainage system, and as such 
represents an extension of the current alluvial mining operation. 

The major components of the operation are: 

* 	Site preparation including the removal of topsoil, alluvial overburden where 
present, and vegetation from the mining area; 

* 	Mining of the gravels by hydraulic shovels, field scalping of coarse material, 
and the transport of ore to the alluvial plant for processing; 

* 	Return of reject material to the mining face and disposal of fine waste in the 
alluvial tailings dam; 

* 	Rehabilitation of the mined area. 



It is anticipated that further alluvial gravels will be upgraded to a 'proven' resource 
during the next five years, and subsequently further approvals for mining will be 
sought. 

	

2.8 	PREVIOUS INVESTIGATIONS 

The Argyle diamond mine State Agreement Area and surrounding lands have been 
the subject of a wide range of investigations since 1979. As as result of these 
investigations, Argyle Diamond Mines Pty. Limited have contributed extensively to 
an environmental data base and to an understanding of this part of the Kimberley 
Region generally. 

Randolph and Ackerman (1979) carried out early studies on Aboriginal 
ethnography on the Argyle lease area and this work has subsequently been 
supplemented on a broader scale by Palmer & Williams (1980), Humbree (1983), 
O'Connor etal. (1989), Troilett (1982), Kirkby (1985), O'Connor (1991) and 
Quartermaine (1990, 1991). 

The original ERMP for the Argyle diamond project (Dames & Moore 1982) 
established an excellent basis on which to develop an ecological understanding of 
the Argyle Project Area. Since 1982, many investigations and surveys have been 
completed in association with both project development and regional development. 

Various aspects of both local and regional vegetation have been studied by a 
number of workers. Weston (1980, 1991a, 1991b) has made a significant 
contribution to an understanding of project area vegetation and flora. The fauna of 
the project area has been examined by Ninox Wildlife Consulting [1991(a), 
1991(b)]. 

Significant contributions to regional knowledge have been made by a number of 
workers including Stewart etal. (1970), Woinarski (in edit), Forbes & Kenneally 
(1986) and Kabay and Burbidge (1975). 

The proposed alluvial mining project involves a total area of less than three square 
kilometres over a five-year period. The project is not large but as usual for such a 
proposal, discrete investigations rely heavily on previous work in the area for 
background information. The site-specific and discrete field studies generally 
confirm the trend of the regional knowledge. 

This alluvial mining project lies well within the limits of an envelope encompassing 
contemporary understanding of both the human and bio-physical environments of 
the Kimberley region generally. 

	

2.9 	SCOPE OF THE REPORT 

This report deals only with those issues arising out of this proposal and does not 
relate to issues dealt with under the original State Agreement. As such, the report 
describes the project and the environment of the project area, it identifies potential 
impacts, and outlines management strategies for protection and conservation of the 
environment. 
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3.0 PROJECT DESCRIPTION 

	

3.1 	INTRODUCTION 

The alluvial mining programme involves the mining of approximately 11.99 million 
tonnes of alluvial gravels over a five-year period commencing in September, 1991. 
The total area to be mined is approximately 282 ha of which some 91.67 ha are 
composed of high-level terraces. The proposed alluvial mining area and existing 
project infrastructure are shown in Figure 3, and Plates 2 and 3. 

3.2 ALTERNATIVES 

The location of the proposed alluvial mining programme is dictated by the presence 
of diamond-bearing gravels and accordingly there are no options available in terms 
of project location. 

The mining programme will contain a degree of flexibility within the area to be 
mined each year. This inbuilt flexibility is necessary to counter considerable 
variability in ore body grades and as a result, the location of the mining face may be 
discontinuous. There is also a need for flexibility to counter adverse drainage 
situations where outside catchments discharge to the mining area resulting in 
flooding of the working face. 

	

3.3 	SITE PREPARATION 

Site preparation involves a number of operations and these are outlined below: 

Prior to any kind of site disturbance, the area to be mined will be inspected 
and any species of vegetation present that are listed as rare or endangered, 
priority species, or are recorded as being significant, may be tagged for 
protection. In addition, single trees and clumps of trees will be tagged for 
retention in the mining area. 

Once key species have been identified and tagged, all other vegetation will 
be removed from the area and placed in windrows. 

If topsoil is present, this will then be removed and stockpiled adjacent to the 
mining area. 

Where overburden is present, this will be removed and stockpiled 
separately from topsoil. Issues associated with the management of alluvial 
overburden are discussed elsewhere in this report. 

The key feature (of site preparation) is that site preparation is progressive and 
involves an operation that advances with the mining face in accord with rate of 
mining. At no time will large areas of land be denuded in advance of mining and 
the 'cleared area' front would normally precede the 'mining' front by only 100 in. 
In the event that field screening is not possible across the alluvials, the area cleared 
may be up to 400 in downstream of the mining front. 

5 
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The proposed mining area contains discrete blocks of high-level gravels in addition 
to the alluvial deposits along the Smoke Creek drainage line. The high-level gravels 
shown here range in thickness from one to two metres below a thin veneer of 
surface material. 
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(a) 	The alluvial mining area is bounded on the west by low rises and low 
terraces. Typical is this area on the western edge of Block C3. 

(b) 	View across the proposed downstream limit of alluvial mining operations. 
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3.4 	MINING 

Mining involves the removal by excavator of all alluvial gravels plus the top 
150 mm of bedrock. The mined material will be fed through a mobile field 
screening unit located at the mining face. This field screening unit is planned to 
commence operation in June, 1991 and once the unit is in place, all +20 mm 
material will be returned directly to the mined area. The field screening plant has 

. 

	

	 also been designed to remove -1.2 mm gravels, however the quantities removed in 
the field will depend on the material to be treated. It is expected that an average of 
30% may be removed in the field. The -20mm +12mm will be transported to the 
alluvial plant for processing. The proposed mining schedule is set out in Table 1 
and shown in Figure 4. 

TABLE 1 

Mining Areas and Schedule 

Tonnes of 
Area 	Ore 

Year Block Code (ha) 	(t) 

1991 C3 5.61 	248,000 

S 1992 C3 64.72 	2,863,000 
C4 8.42 	336,000 

1993 C4 68.74 	2,953,000 

1994 C4 42.78 	1,863,000 
Al 28.61 	1,221,000 

1995 Al 63.06 	2,510,000 

Total area to be mined in five-year programme 	281.9 ha 
Total alluvial ore to be mined : 	11.99 million tonnes 

Mining Summary 

Year Area (ha) Tonnes (t x 10) 

S 

1991 5.61 0.248 
1992 73.14 3.199 
1993 68.74 2.953 
1994 71.39 3.084 
1995 63.06 2.510 

6 





	

3.5 	PROCESSING 

Processing is essentially a sizing operation followed by a density separation stage. 
At the front of the plant, the ore passes over sizing screens where the oversize 
material is removed. The remaining material then passes through a rotary scrubber 
where the soil aggregates are broken down. Following scrubbing, all the ore is 
sized to three fractions: 

material larger than 15 mm 
material smaller than 1.2 mm, and 
material between 15 mm and 1.2 mm. 

After sizing, the ore larger than 15 mm goes to waste and is returned to the mine 
face. Any material smaller than 1.2 mm is pumped to the tailings dam as a slurry. 
The remaining ore (between 15 mm and 1.2 mm) goes on to density separation. 
All waste from the density separation (+1.2 mm, -15 mm) is added to the +15 mm 
waste to go back to the mine face. 

The concentrates from density separation are then further treated using magnetic 
and x-ray separation techniques. Finally, water used in the density separation is 
pumped to the mine tailings sump where it joins any material -1.2 mm to be 
pumped to the tailings dam. Water is recovered from the dam via a return water 
pond and re-used in the process plant. 

In December 1991, a new Load Station is to be installed which will change the 
plant processing circuit. At the new front end, the gravels will pass over sizing 
screens where oversize material is removed, the remaining -15 mm +1.2 mm 
material then proceeds to the density separation circuit. The new circuit bypasses 
the scrubbing circuit. 

	

3.6 	FACILITIES AND INFRASTRUCTURE 

The proposed five-year alluvial mining programme is an extension of the current 
alluvial mining operation. Accordingly, all infrastructure and facility requirements 
arc in place and operational, and there will be no requirement to change the present 
mode of operation, other than to modify and upgrade the processing circuit to 
improve operational efficiency. 

7 



4.0 THE EXISTING ENVIRONMENT 

	

4.1 	REGIONAL SETTING 

The project area is located in the Halls Creek Province within the morphotectonic 
Kimberley Region of Western Australia The Halls Creek Mobile Zone is an early 
Proterozoic geosynclinal sequence of sediments that has undergone high-grade 
metamorphism. The region as a whole is characterised by complex faulting and 
folding. 

The Argyle diamond mine is located in the upper reaches of Smoke and Limestone 
Creeks. The proposed alluvial mining area starts approximately 5.5 km north-east 
of the AK1 mine and extends downstream along Smoke Creek for a distance of 
approximately 2.5 km. 

The project area falls within the Koeppen semi-arid climatic region in which there is 
at least one cool month and a dry winter (Gentilli, 1972). In terms of landuse 
zones, the area falls within the northern semi-arid pasture region. This region is the 
drier inland extension of the Monsoon Zone and rainfall is almost exclusively 
summer. 

Weather data spanning approximately 11 years has been developed at the Argyle 
mine site. Regional climatic data are given in Table 2. Local rainfall data for the 
preceding six years are presented in Table 3. 

Because of project location, summer rainfall often occurs in short- duration, high-
intensity storms. The erosivity of rainfall resulting from summer thunderstorms is 
well documented (Hudson 1973, Lal 1977) and high rainfall erosivity and high 
intensity play a major role in the design of environmental management 
programmes. 

	

4.2 	GEOLOGY AND LANDFORMS 

The proposed alluvial mining area is located in the upper reaches of the Smoke 
Creek drainage line with smaller areas located on higher level terraces adjacent to 
the existing watercourse. 

The gravels are of quaternary age and are underlain by various lithologies of the 
Ragged Range Conglomerate. The alluvial deposits generally consist of two 
horizons: 

gravel in a sandy matrix, loosely to moderately compacted, and 

gravel in a clay matrix, moderately to well compacted. 

Landforms of the project area are dominated by the Smoke Creek channel and flood 
out areas that have an average width in the proposed area of mining of 500 metres. 
The high level terraces adjacent to the existing drainage system represent paleo 
drainage systems. These terraces have gently summital convexities and rise 
approximately six metres above the Smoke Creek system. 



S 

S 

S 

TABLE 2 

Regional Climatic Data 

Summary 

Parameter Wyndham(1) Kununurra 
Turkey 
Creek 

Halls 
Creek 

Mean Temperature 
Maximum 35.5 35.4 35.3 33.8 
Minimum 23.1 21.5 20.2 19.9 

Mean Relative Humidity (%) 
0900 hours 46.0 36.0 
1500 hours 33.0 26.0 

Mean Rainfall (mm) 
Annual 735 813 681 517 
No. of wet days 63 64 58 62 

Mean Evaporation (mm) 
Annual 2800 3097 3301 

Source: Bureau of Meteorology 
Notes: (1) New Site - established 1983 

TABLE 3 

Argyle Mine Site - Rainfall Data 

Month 	1985 	1986 	1987 	1988 	1989 	1990 

January 68.7 237.7 287.0 72.6 91.6 135.3 
February 85.3 43.6 229.7 79.1 82.8 67.4 
March 139.0 11.0 0.0 90.4 310.8 68.0 
Apnl 21.5 0.0 3.6 0.6 7.4 13.4 
May 0.0 0.0 0.0 25.0 0.0 0.0 
June 7.0 20.8 4.6 0.0 0.0 0.0 
July 0.0 28.2 0.0 0.0 0.0 0.0 
August 0.0 0.0 0.0 0.0 0.0 0.0 
September 0.0 5.2 3.6 4.0 0.0 2.8 
October 42.4 11.4 20.8 19.0 0.0 6.4 
November 24.4 33.2 80.0 51.2 13.8 47.8 
December 110.2 17.0 159.0 194.0 109.0 62.8 
Year 498.5 408.1 788.3 535.9 615.4 403.9 

Source: Argyle Diamond Mines Pty. Limited 
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4.3 	SOILS 

The soils of the proposed alluvial mining area are typical alluvial soils in that they 
tend to be medium- to coarse-textured, generally lack coherence, but may be 
weekly pedal in some localities. The soils do not have uniform depth along the 
drainage line and surface material may range from a depth of 15 cm to a depth of 
200 cm before gravels occur. 

As a general rule, the alluvial soils show little pedologic organisation, but the 
surface horizon (10-15 cm) is a valuable resource for rehabilitation programmes. 
In many instances, apparent horizonation within the solum is not pedologic 
development but rather stratification reflecting depositional history. 

Away from the drainage line both lithosols and chocolate soils occur. Principal 
profile forms (Northcote, 1971) are typically Ucl.23 and Uml.44 indicating 
uniform coarse- and medium-textured soils, with little profile development. 
Urn 1.44 soils are best described as firm shallow siliceous barns and Ucl.23 are 
essentially shallow siliceous sands. 

The chocolate soils are texture contrast soils, dull reddish brown in colour with 
fabrics ranging from weakly pedal to massive or earthy. 

4.4 HYDROLOGY 

The surface hydrology of the proposed mining area is complex in that catchment 
areas externally to the area to be mined contribute to local hydrology. 

The Smoke Creek system is ephemeral and generally only flows during the period 
November through to March. Even in this time span, discharge is irregular and 
totally dependent on the distribution and nature of rainfall events in the local area. 
As noted above, runoff may occur in Smoke Creek as a result of rainfall 
occurring in a catchment area away from the immediate area. This external 
contribution to the discharge complicates the dynamics of the hydrologic regime in 
terms of sediment load and water yield. 

The Smoke Creek drainage system in the area proposed for mining is not deeply 
incised and consists of a series of anabranches. These are at times discontinuous 
and the preferred flow channel in any one year is a function of debris levels, 
regrowth along the system, and the volume of discharge. 

	

4.5 	VEGETATION AND FLORA 

4.5. 1 	Introduction 

Surveys of the vegetation and flora of the Smoke Creek Project Area were 
carried out in mid-January 1991, at the beginning of the wet season, and 
in late March 1991, at the beginning of the dry season. Notes were made 
at approximately 100 sites during the surveys, and the locations of the 
sites were recorded onto aerial photographs. 

4.5.2 Vegetation 

The vegetation of the Project Area is described by Weston (1991) in terms 
of the vegetation complexes and their component vegetation associations 
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originally described for the Smoke Creek system (Weston 1980) and later 
for the Argyle Diamond Mines area (Dames & Moore 1982), including the 
Smoke Creek system. 

The distribution of six vegetation complexes and 18 vegetation 
associations is shown by Weston (1991) at a scale of 1:10,000 in his 
Figure 2, and the units are listed in his Table 1, along with the dominant 
species of the associations. Weston's table and his vegetation map 
covering the Project Area are reproduced here as Table 4 and Figure 5, 
respectively. 

One of the complexes and a few of the associations mapped and described 
by Weston (1991) are outside the area proposed for alluvial mining and 
would not be affected by the mining or activities associated with it. 

The vegetation of the area proposed for mining and other vegetation that 
might be affected by activities associated with the mining are basically of 
the following three types: 

* 	Low riverinc forest of Bendee trees (Term inalia bursarina) and 
occasional larger trees and small groves of Lophosteinon 
grandflorus, Terminalia plaiyphvlla and, to a lesser extent, River 
Gum (Eucalyptus camaldulensis) bordering the main channels (see 
Plate 4), and in them, 

A variable and intergrading mosaic, often of small patches, of 
woodlands, savannas and grasslands characterised by Baobabs 
(Adansonia gregorii), bloodwoods (Eucalyptus polycarpa, 
E. opaca), Cabbage Gums (E. conferuflora), Silver-leafed Box 
(E. 	pruinosa), species of Ter,ninalia (Terminalia platyplera, 
T. canescens), paperbark (Melaleuca nervosa, M. ininutifolia), Curly 
Spinifex (Plecirachne pun gens) and other grasses (Aristida 
hygrometrica, Aristida spp., Whiteochloa biciliata, Eriachne sp.) on 
alluvial flats and islands, and 

Low tree curly spinifex savanna and thickets dominated by Snappy 
G urns (Eucayptus brevifolia), bloodwoods (E. durackianal 
coniophloia), wattles (Acacia relivenia, A. acradenia), Caustic Bush 
(Grevillea dryandri) and Curly Spinifex (Plecirachne pungens) on 
slopes and higher stony ground. 

None of these vegetation units or other Project Area vegetation either 
inside or outside the Project Area sensu stricto is exceptional or have 
special significance. 

Associations and other vegetation units are considered to be exceptional or 
have special significance if they: 

* 	are rare, either within the phytogeographical zone within which the 
survey area lies or, more importantly, throughout the range of the 
association, 

* 	occur only within a restricted area, 

* 	have been little recorded, or 

* 	are, for any reason, in need of special protection 
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Table 4 

Vegetation Complexes and Associations of the Smoke Creek Project Area 

Map 
Symbol Complex 	Association 	Dominant 	Species Sample 	Sites(1991) 

A RIVERINE COMPLEX 
(1) Mixed Fringing Forest 21 

Eucalyptus camaldulaensis, Lophostemon grandiflorus, Terminalia plazyphylla 

2 Bendee Low Riverine Forest 9, 13, 19, 56 
Terminalia bursarina 

(3) Mauve Sand Grass Tall-grass Savanna F 
Whiteochloa biciliata, Aristida hygrometrica 

4 Watttle/paperbark Low Woodland 36 
Acacia holosericea, Melaleuca nervosa, M. minutifolia 

B LEVEES[FERRACES COMPLEX 
(6) Three-awn 	Tall Bunch-grass Savanna F 

Aristida hygrometrica 

7 Baobab/Rough-leafcd Cabbage Gum Low Tree Bunch-grass Savanna 20, 31 
Adansonia gregorii, Eucalyptus confert/7ora, Aristida hygrometrica 

7t: with Terminalia spp. dominant instead of eucalypis 55 

8 Mixed Low Tree Bunch-grass Savanna 22 
Eucalyptus opaca, Terminalia arostrata, Lysiphyllum cunninghamii, 
Chrysopogon pallidus, Dichanthiwn fecundwn, Aristida ingrata, Heteropogon contortus 

C PLAINS COMPLEX 
10 Wing-seed Terminalia Curly Spinifex Low Tree Savanna 55 

Terminalia platyptera, Plectrachne pungens  

13 Silver-leafed Box Curly Spinifex Low Tree Savanna 8, 12, 13A, 17, 27 
Eucalyptus pruinosa, Plectrachne pungens, Eriachne cf. obiusa 

14 Terminalia canescens Steppe Woodland lB. 18, 22, 25, 30 
Terminalia canescens, Plectrachne pungens, Arisrida spp. 

D CRACKING CLAY GRASSLANDS COMPLEX 7, 57 
Dolichandrone heterophylla, Terminalia volucris, Cassia sp., 
Chrysopogon ? pallidus, Neptunia ? dimorphantha 

E HILLS COMPLEX 
19 Snappy Gum Curly Spinifex Low Tree Savanna 1,6, 14, 	32, 42, 63 

Eucalyptus brevifolia, Plectrachne pungens 
19e: 	Eucalyptus brevifolia replaced by E. coniophloia &Ior E. durackiana as dominant 

20 Wattle Thickets 2, 18B, 29, A 
Acacia retivenia, A. acradenia 

F MOUNTAINS COMPLEX 
(22) Kimbcrley Gum Low Tree Steppe 

Eucalyptus confluens, Plectrachne pungens, Triodia sp. 

-------------------------------
Source: Weston (1991) 
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Typical fringing vegetation in the proposed mining area. Environmental 
management includes the identification, selection and retention of individual trees or 
clumps of trees to enhance revegetation and habitat restoration. 



None of the associations, or other vegetation units, in the Project Area fits 
any of these categories, and none of the four associations of special 
significance listed in Dames & Moore (1982), or others described in 
Weston (1980), was found in the area or is believed to occur there. 

4.5.3 	Flora 

The purpose of the 1991 Smoke Creek Project Area flora survey was to 
record dominant and unusual species, species previously unrecorded in 
the Argyle Project Area and significant species, particularly Priority 
Species and Declared Rare Flora. No attempt was made to compile a 
comprehensive list of the flora of the Project Area; such a list, totalling 
339 species - for the entire Argyle area, including the Smoke Creek 
Project Area - was compiled for the Argyle Diamond Project 
Environmental Review and Management Programme report (Dames & 
Moore 1981) and is being added to periodically by Argyle Diamond Mines 
environmental staff and consultants. 

In general, species are gazetted or dcclared as rare flora (DRF) not only 
because they are rare (i.e. because fewer than a few thousand 
reproductively mature plants of the species are known to exist in the wild) 
or geographically restricted but also because their continued, long-term 
survival in the wild is believed to be threatened. Hopper et al. (1990) list 
criteria for adding and deleting species. 

Gazetted rare species are not the only Western Australian plants that are 
rare, geographically restricted, threatened or vulnerable. In fact, they 
probably constitute only a small proportion of such species. For 
example, Marchant and Keighery (1979) listed more than 2,000 species 
that were rare or poorly collected or were geographically restricted to a 
range of less than 160 km. The Department of Conservation and Land 
Management (CALM) has approximately 900 taxa (species, subspecies 
and varieties) in its Priority Species Lists. 

CALM's Western Australian Wildlife Research Centre and Western 
Australian Herbarium now have continuing programmes of research and, 
in addition to the list of gazetted species, has five unofficial Priority 
Species Lists (P1-P5) of poorly known, uncommon, rare and restricted 
species for each of the eleven management regions into which CALM has 
divided the state. The following definitions of Priority Species (and 
infraspecific taxa) categories include changes made in December 1990: 

	

* 	Priority One (P1) Species - known from one or a few (generally <5) 
populations, which are under threat, and are in urgent need of further 
survey, 

	

* 	Priority Two (P2) Species - known from one or a few (generally <5) 
populations, at least some of which are not believed to be under 
immediate threat, and are in urgent need of further survey, 

	

* 	Priority Three (P3) Species - known from several populations, at 
least some of which are not believed to be under immediate threat, 
and are in need of further survey, 

	

* 	Priority Four (134) Species - presumed to be extinct; all known wild 
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Priority Four (P4) Species - presumed to be extinct; all known wild 
populations known to have been destroyed or existence unverified 
for at least 50 years despite thorough searching, and 

Priority Five (PS) Species - rare, considered to have been adequately 
surveyed and not currently threatened, but require monitoring every 
5 to 10 years. 

Priority One, Two and Three species are poorly known and are under 
consideration for declaration as Endangered Flora, pending the outcome 
of survey work. These lists are modified and updated as relevant 
information and results of survey work become available. 

Four DRF species, Eucalyptus ceracea, E. nooreana, Pittosporum 
mollucanum and Pandanus spiralis var. flammeus, and 58 Priority 
Species are currently listed for the Kimberley Region. Although the 
Project Area is well outside the geographical and ecological ranges of the 
four DRF species and the majority of the Priority Species, all of these 
species were among the significant species searched for during the field 
surveys. However, the 14 species in the Priority Species lists listed as 
occurring within 150 km of the Project Area or without locations were 
searched for during the survey. These 14 species are: 

Acacia setuIfera 
Triumfetta johnstonii 
Eucalyptus chiorophylla 
Fimbristylis lariglumis 
Grevillea psilent/ta 
Livistona 'victoriae' 
Bracizychiton incanus 

Ailanihus triphysa 
Eucalyptus 'ordensis" 
Eucalyptus fitzgeraldii 
Grevillea latfolla 
Grevillea ininiata 
Brachychiton tuberculalus 
Pilyrodia obliqua 

Other significant species searched for during the surveys are those 
recorded from an area south-east of Turkey Creek and about 80 km south 
of the Project Area described by Forbes and Kenneally (1986) and 
Mankhorst and Cowie (in: Woinarski in edit) as new to science, new 
records for Western Australia or little recorded. 

None of the DRF species, Priority Species or other significant species 
searched for or likely habitats for them were found during the surveys. 
However, a large eucalypt which is similar to Eucalyptus grandifolia but 
does not quite match specimens of this species in the Western Australian 
Herbarium collection was found in a few areas at the edge of the proposed 
mining area. All of the trees of this eucalypt found have been flagged to 
be avoided by the proposed mining operations, even though most of the 
trees are outside the area proposed for mining. 

4.6 	FAUNA 

4.6. 1 	Regional Zoogeoraphy 

The project area is part of the Torresian vertebrate fauna sub-region 
proposed for birds by Spencer (1896). This sub-region extends across 
the northern quarter of Australia. The east Kimberley region is poorly 
known in terms of fauna. Dames & Moore (1982) have contributed to 
local knowledge in their fauna survey associated with the Argyle 
Diamond's ERMP. In addition, a recent survey of the Bungle Bungle 
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National Park, and surveys conducted for the Ord Hydro project have 
substantially added to knowledge of the area. (Ninox, 1991b; Woinarski, 
in edit). 

4.6.2 Assessment of Project Area Fauna 

An assessment of project area fauna was carried out with main the 
objectives being to: 

list the vertebrate species known or likely to occur in the project 
area; 

assess areas of particular value; 

comment on rare or endangered, uncommon, or geographically 
restricted species. 

	

4.6.3 	Results 

One hundred and twenty-five bird species have been recorded in the 
Smoke Creek area. A further 39 species are predicted to occur based on 
known distribution patterns and habitat preferences. Most of this latter 
group are occasionally recorded seasonal migrants. 

Thirteen native mammals have been either trapped or observed to date in 
the project area and a further 28 species (18 of which are bats) are 
potentially present. Five introduced mammals have been sighted from a 
potential nine species. 

Amphibians and reptiles are well represented and 10 amphibians and 55 
reptiles have been recorded in the Smoke Creek area. A further 15 
amphibians and 36 reptiles are predicted to occur based on known 
distribution patterns and known habitats. 

	

4.6.4 	Rare or Endangered Species 

Seven species of rare vertebrates protected under Schedules 1 and 2 of the 
Wildlife Conservation Act (1990 Revision) have been recorded or are 
potentially present in the project area or its vicinity. Two species have 
been recorded and five others could occur. These species are listed below 
in Table 5. 

The first live species listed in Table 5 are large predatory birds with high 
mobility, and consequently have extremely low population densities per 
unit area. This combined with the rarity of most of them indicates that the 
possibility of their occurring in the highly-limited area of the project is 
slight. 
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TABLE S 

Rare and Endangered Species Recorded or 
Potentially Present in the Project Area 

Potential 
Name Status Project Impact 

Pacific Baza Aviceda subcristaza 	1 None 
Red Goshawk Accipiter radiatus 	1 None 
Peregrine Falcon(3) Fakoperegrinus 	1 None 
Grey Falcon(3) Falco hypoleucos 	2 None 
Rufous Owl Ninox rufa 	 1 None 
Gouldian Finch Erythrura gouldiae 	1 None 
Fresh-water Crocodile Crocodylusjohnstoni 	2 None 

Source: Ninox Wildlife Consulting (1991a) 

Notes: 1 - likely to become extinct, or is rare 
2 - in need of special protection 
3 - previously recorded near the project area. 

4.6.5 Uncommon or Georaphicallv Restricted Species 

Uncommon or geographically restricted species are those vertebrates not 
classified as rare, of which very few records exist, or whose distribution 
patterns and habitat specialisation indicate that they occur in a limited area. 
In remote areas such as the Kimberley, insufficient field work using 
current trapping and sampling techniques has been conducted to clearly 
define such animals. 

Many species, particularly rodents and some birds, may apparently be 
very uncommon and geographically restricted, but appear in large 
numbers given a good season or altered environmental conditions. A 
typical example is the Long-haired Rat (Rattus villosissirnus) which was 
presumed to be locally extinct until it reached plague proportions in the 
Ord River Irrigation Area in the early 1980's. 

Similarly, the Long-tailed Planigale (Planigale ingrarni ), a small 
marsupial formerly classified as rare, was the attention of a special survey 
commissioned by ADM in October, 1981 to assess the local status of this 
species in the vicinity of the mine. It was found to be abundant and quite 
widespread on the black soils of the central western Ord River Basin and 
has since been removed from the rare list. Several other species have 
recently (November, 1990) been excised because their status is perceived 
to have changed because of detailed surveys within the Kimberley region. 
Examples are the Comb-crested Jacana (Irediparra gallinacea), Emerald 
Dove (Chalcophaps indica), Lemon-bellied Flycatcher (Microeaca 
flavigaster), Rufous Fantail (Rhipidura rufifrons), Carpentarian Dunnart 
(Sminthopsis butleri), Rock Ringtail Possum (Pseudocheirus dahli) and 
Carpet Python (Morelia spilota variegata). Archer (1979) was inclined to 
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attribute the phenomenon of species previously considered to be locally 
extinct or extremely rare to the introduction of highly-efficient trapping 
and sampling techniques. 

No definite statements can be made on the status of uncommon or 
geographically restricted species, based on present knowledge. The range 
extension of the Desert Mouse (Pseudomys deserter) identified in the 
Bungle Bungle National Park Survey highlights this issue. 

	

4.7 	LANDUSE 

The proposed mining area is part of the State Agreement and has been back-leased 
to Lissadell Station for cattle grazing. 

	

4.8 	ABORIGINAL HERITAGE 

An ethnographic survey of the Argyle Project Area was previously carried out by 
the Western Australian Museum. All sites located were listed and delineated in 
relation to project tenements. 

Archaeological surveys have also been carried out in the Argyle Project Area and 
the sites recorded registered with the Museum. No archaeological sites were 
identified or recorded in the proposed area of mining. 

In an Agreement dated 26th July, 1980 between CRA Exploration and traditional 
custodians identified by Aborigines and the W.A. Museum, approval was given for 
the Ashton Joint Venture to continue exploration and carry out mining activities 
within the area known as the Argyle Diamond Area. Particular reference was made 
to sites registered with the W.A. Museum. As a result of this the W.A. 
Government approved Argyle's establishment of the mine and the destruction of 
certain specified sites. 

In keeping with Argyle Diamond Mines' policy of consultation with those people, 
the Mandangala Aboriginal Corporation are aware of Argyle's operation and 
development proposals. This is particularly the case with John Toby, Evelyn Hall, 
George Dixon and Patsy Hall and their associated families as recognised custodians 
of the area proposed for the extension of the alluvial mining programme. 

	

4.9 	SOCIAL INTERACTION AND EMPLOYMENT 

Argyle Diamond Mines Pty. Limited maintains its 'good neighbour policy' with its 
neighbours, in particular the Mandangala (Glen Hill), Warmun (Turkey Creek) and 
Woolah (Doon Doon) communities. Approximately $0.6 million has been 
contributed (1991) as part of this policy. In addition, Argyle Diamond Mines' 
expertise is utilized by these communities and neighbours. This expertise includes 
structural repairs and maintenance on housing and school buildings, repairs and 
maintenance to facilities and equipment such as diesel power generators, general 
advice and help in relation to community infrastructure and development, and 
advice in relation to grazing activities and pastoral lease management. 

Approximately 550 people work at the Argyle mine on a 14-day commute cycle 
from Perth. Of these, 70% live in Perth and 30% live in regional centres excluding 
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Kunununa. A further 25 people work at the mine on a 14-day commute cycle from 
Kununurra. In addition to employees on the 14-day work cycles, a further 88 
Argyle employees commute to the mine from Kununurra on a daily basis. 

At the present time, 43 Aboriginals are employed at Argyle. Of these, 14 are award 
workers on commute, 4 are Argyle staff, 18 are trainee permanent contractors, and 
8 are day labourers from Turkey Creek. Of the 18 trainees, six are being trained in 
the operation of heavy earthmoving equipment and are directly involved in civil and 
environmental works. Argyle Diamond Mines provides 4-WD transport for the 
labourers from Turkey Creek who are driven to work and returned each day. 

The Argyle diamond mine operation has made and continues to make, a major 
contribution to both local and regional development. Annual expenditure in 
Kununurra is currently $7-8 million which is related to personal spending by 
employees, purchasing mine supplies, use of local contractors, and direct funding 
for community projects. 
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5.0 ENVIRONMENTAL IMPACT ASSESSMENT 

5.1 	INTRODUCTION 

The assessment of environmental impacts is a prediction about the future. This is 
particularly so in assessing the ecological effects of resource development projects 
on ecosystems. The fact of an environmental impact is the change itself, including 
its magnitude and the probability of its occunence. 

It is necessary before proceeding, to identify and define the terms used in 
assessment of environmental impacts. More specifically it is necessary to 
differentiate between the term 'effect' and 'impact'. Shirley et al. (1985) suggest 
that an 'effect' is a change produced by some agency or cause, but its magnitude is 
not evaluated using a set of fonnal definitions. An 'impact' is an effect whose 
magnitude is evaluated using a set of formal definitions. Both impacts and effects 
may be direct or indirect. 

In addition to the differences between 'effects' and 'impacts' it is appropriate to 
define the term 'significance' in relation to environmental impacts. In this 
document, the term 'significant' is used to define an impact in terms of three simple 
thresholds. An environmental impact is significant if it crosses a legal threshold, a 
functional threshold, or a normative threshold. 

Legal thresholds are established by law or regulation; functional thresholds effect 
the functioning of ecosystems; and normative thresholds are established by social 
norms, generally at a local or regional level. 

While this approach may seem to be straightforward, there are difficulties with 
interpretation of the term 'significance' from an ecological perspective. This 
difficulty arises from very real problems encountered when a non-biological value 
is assigned to an ecosystem. The major issue relates to a loss of ecosystem 
components, within specified boundaries of time and space. Such an issue invokes 
an understanding, not only of ecosystem structure and function, but also of 
individual ecosystem components. Such an understanding does not exist for the 
project area. 

This section on environmental impact assessment identifies changes and effects on 
a broad scale for the project. The magnitude of these changes and effects has not 
been formally evaluated because of the advanced level of existing change to 
ecosystem structure and to ecosystem components. 	The term 'impact' 
therefore is used here to describe the effects and changes resulting from project 
implementation. An impact may or may not be significant as defined above. 

During the scoping process for impact assessment as part of project development, 
potential effects are identified and ranked according to perceived importance or 
significance. These effects become integrated with conceptual design, and then 
final design for project operation. 

However, despite scoping and the design of management programmes, there still 
exists a level of ecological uncertainty, the fundamental cause of which is 
ecosystems complexity. This is compounded by lack of understanding and by a 
lack of documented evidence on ecosystem response to development perturbations. 
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5.2 	EXISTING ENVIRONMENTAL IMPACTS 

The proposed alluvial mining area lies within an environment that has been highly 
modified. 

At the regional scale, the introduction of cattle has altered the characteristics of 
rangeland in terms of both vegetation and hydrologic response. The effectiveness 
of rainfall has been reduced and runoff has increased with a consequent increase in 
sediment loads. 

Locally, exploration activities and sampling programmes have increased the degree 
of disturbance within the proposed mining area. 

However, despite the prior changes and existing impacts present in the regional and 
local environment, it is possible to identify impacts that will result from project 
implementation. 

	

5.3 	VEGETATION AND FLORA 

The primary impact of the proposed alluvial mining programme will be the 
destruction of vegetation in areas to be mined. No gazetted declared rare flora, 
priority species, or other significant species are recorded in this area. As the 
species present are well represented throughout the Kimberley region, the impact 
on vegetation is not significant. 

5.4 FAUNA 

The primary impact on fauna resulting from project implementation will be the loss 
of specific habitats. As noted above, the proposed mining area has been subjected 
to prior disturbance and exploration activity has resulted in some of the larger more 
mobile animals moving away from the area. 

Small, mobile vertebrates such as most territorial birds have the ability to gradually 
disperse. This gradual dispersion, or ripple effect will result in minor mortality 
rates through territorial conflict. However, such decreases in local populations are 
within the envelope of natural impacts such as occurs with wild fires. 

Most species of smaller mammals are reluctant to cross open ground and increased 
predation resulting from partitioning or clearing can be expected resulting in a 
highly-localised population reduction. 

The lack of mobility of amphibians and reptiles and their burrowing habits will 
result in local population reductions. 

The species of fauna present in the proposed area of mining are widespread and 
well represented elsewhere in the Kimberley region. There are no known gazetted 
rare and endangered species present, and accordingly, the impact on fauna is not 
significant. 

	

5.5 	SURFACE HYDROLOGY 

The proposed alluvial mining programme will have an impact on local surface 
hydrologic regimes. The issue of surface hydrology is complex and the impact 
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results not from the mining operation as such, but from the rehabilitation 
procedures adopted as part of the environmental management strategies adopted for 
the Smoke Creek operation. 

The impact is one of reduced flow through the area of rehabilitation as a result of 
elevated rates of infiltration and sub-surface flow into and through the gravels. 
This effect is highly localised and becomes a non-issue immediately downstream of 
the area of operations. In addition, tributary flows entering the Smoke Creek 
system below the mining area, return the system to 'normal' and mask any effects 
caused by mining. Adverse impacts on surface hydrology are not significant and 
the reader is referred to Section 6 for a further discussion on this issue. 

The rehabilitation programme for the Smoke Creek alluvial mining area will result 
in a significant beneficial impact. This is a reduced sediment load in discharge 
through the previously-mined area. Investigations to date suggest that the gravels 
are acting as a receptor for sediment infiltrating with water with the low seepage 
velocity causing deposition of sediment within the gravels. 

	

5.6 	AIR QUALITY AND NOISE 

There will be short-term changes in ambient air quality levels in terms of dust and 
there will be an increase in local noise levels during site preparation, mining and 
transport. 

Noise levels from Current mining operations are below legal thresholds and the 
impact will not be significant. Dust levels are not expected to increase in the 
immediate area of the mining front, and the generation of fugitive dust will be 
highly localised. Accordingly, impacts associated with air quality and dust are not 
significant. 

	

5.7 	ABORIGINAL HERITAGE 

Undcr this proposal, there will be no impacts on aboriginal heritage or culture. 
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6.0 ENVIRONMENTAL MANAGEMENT 

	

6.1 	INTRODUCTION 

The objective of environmental management is to avoid or minimise effects or 
impacts resulting from project implementation. An environmental management 
programme may also enhance beneficial effects resulting from project 
implementation. 

It is important that the constraints to environmental management are put into 
perspective. This is particularly important in terms of the zone of influence and in 
terms of valued ecosystem components. It is difficult to establish a true zone of 
influence for an alluvial mining programme when the area of operations is 
surrounded by natural or partially modified systems. 

While functional, legal and normative thresholds may provide the basis for 
management criteria, the proposed alluvial mining programme presents an unusual 
situation in which environmental management relates almost exclusively to 
ecosystem structure. 

Flexibility in environment management is a key component in the overall strategy of 
mine management. Experience gained from past management techniques is being 
applied to current mining operations ensuring a continuum of learning. 

	

6.2 	THE VALUE OF SURFACE SOIL 

If a 'surface soil' resource is present in an operational area, the soil material must 
be identified and defined in terms of its value for environmental management 
purposes. Two types of surface soils occur in the proposed mining area, 'topsoil' 
and 'alluvial sediment' (see Plate 5). Topsoil is a valuable resource for 
rehabilitation programmes and will be used whenever practical to assist with 
regeneration (see Plate 6). The deposits of alluvial sediment tend to be above the 
diamond-bearing gravels and therefore must be removed, stockpiled separately, and 
replaced on the surface as part of the management programme. 

Alluvial sediment provides special problems in that it is physically and chemically 
infertile, generally sets hard on drying, is structurally unstable, and readily 
removed by surface runoff. 

The often large volumes of this material must be incorporated into the returned 
reject material invoking localised reductions in infiltration rates, and thus causing 
problems for the regeneration of vegetation. 

6.3 	VEGETATION AND THE PROTECTION OF FLORA 

As noted previously, vegetation will be removed from the proposed mining area. 
However, vegetation is a significant component of the Smoke Creek ecosystem and 
accordingly the following management strategies will be adopted: 

(i) 	The area of disturbance will be inspected and individual trees, for example 
Adansonia gregorii , or clumps of trees will be tagged for retention within 
the mining area. 
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PLATE 5 

	

(a) 	A typical 'profile' in the area of mining. Thc suii'acc horizon is a valuable 
rcsourcc and is rctaincd for usc in i-cliabiliiation programmes. 
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(b) 	Other ai-cas proposed for mi fling contain a liii n veneer of topsoil' over 
varying depths of alluvial scdimcnt. This sediment is generally barren and 
poses special problems For rehabilitation of mined areas as it has poor 
structure and sets hard on drying. 



'INV-. '_4_ • -4.. - 	 4 

- 

PLATE 6 

- 

-. .';\-•. 

I 	 'x 

wl 

; 
--• 

(a) 	Where topsoil is present, it is stockpiled for use in the rehabilitation 
programme. Where practicable, small areas only are cleared in advance of the 
mining front. 
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(b) 	Rehabilitation involves the re-spreading of topsoil or overburden following 
area re-shaping. Vegetation material is distributed across the surface to 
facilitate habitat restoration and absorption banks are constructed to retain 
surface water. 



(ii) 	Species of particular significance will be tagged for retention. For 
example, a large eucalypt which is similar to Eucalyptus grandifolia but 
which does not match specimens of this species in the Western Australian 
Herbarium collection, occurs adjacent to, but outside, the area proposed 
for mining. These trees will be tagged to ensure their protection during 
the mining programme. 

	

6.4 	FAUNA AND THE RESTORATION OF HABITATS 

The restoration of habitats is closely linked with management of vegetation. In 
addition to the retention of single trees or clumps of trees, vegetation material, 
removed in the site preparation process, will be re-spread over the re-shaped 
surface where practicable. This material not only provides sanctuary for small 
mammals, but also breaks up the surface wind flow and catches seeds and other 
organic matter. The initial stages of this practice are shown in Plate 6b and early 
regeneration and habitat restoration are shown in Plate 8 for areas being treated 
under the present alluvial mining operation. 

	

6.5 	SURFACE HYDROLOGY AND HABITAT RESTORATION 

Currently, the Smoke Creek system is a series of shallow anastomosing channels. 
The management strategies proposed for this project involve reinstating a formal 
drainage line that adopts a gently-meandering course, roughly simulating pre-
mining form. The concept is illustrated in Plate 7b which shows Smoke Creek 
discharging through a previously-mined area. Associated with development of a 
new drainage line will be the development of a fringing community of riverine 
species including Eucalyptus camaldulensis. 

Under pre-mining flow conditions, waterholes are prevalent along Smoke Creek 
during the wet season. Although the life expectancy of these waterholes is a 
function of both rainfall characteristics and watercourse morphology, they are a 
significant component of the structure of the creek ecosystem. The coarse and free 
draining nature of the reject material returned to the mined area presents difficulties 
for surface ponding. Accordingly, management strategies include the development 
of windows on the water table through re-shaping and through the construction of 
artificial barriers to force water to the surface at pre-determined locations. In 
addition, natural walls of unmined alluvial gravels may be retained to provide a 
barrier to lateral through-profile drainage. 

	

6.6 	REVEGETATION OF MINED AREAS 

The revegetation of mined areas will be an integral part of the overall rehabilitation 
programme. Initially, the approach with revegetation will be to use species suitable 
for rapid growth and producing a high percentage of projected foliage cover. 
Topsoil will be used where available and the use of this material will promote the 
regeneration of native species. Sorghum is proving a useful species for rapid 
growth and for protection against the high erosivity levels of early summer storms 
(see Plate 7a). Regeneration of native species is well illustrated in Plate 8 following 
the re-spreading of topsoil. 

Ripping of topsoiled areas prior to sowing will be carried out. This technique has 
proved to be very successful in present mining operations and results are illustrated 
in Plate 9. This plate illustrates the level of success achieved under current 
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Growth of Sorghum halepense along an absorption bank. This species 
provides rapid projected foliage cover arid a bulk of organic matter at the end 
of the vet season. 
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Rehabilitation involves reinstating the Smoke Creek drainage line and 
establishing conditions that promote habitat restoration. Discharge through 
this previously-mined section is free of sediment. 
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environmental management strategies and the bottom photo illustrates a balanced 
regeneration of native and introduced species, retained single trees (Adansonia 
gregori, and earthworks to promote moisture retention and control surface runoff. 

A revegetation assessment has been carried out for previously-mined areas in 
Smoke Creek and comments are provided in Appendix 10.1. 

	

6.7 	DUST SUPPRESSION 

Dust suppression is an integral and continuing activity within the current mining 
operation and will be carried out in the proposed mining programme. However, as 
a result of field screening and shorter haul distances, it is anticipated that there will 
be less dust generated per tonne of ore mined. 

Water tankers are used on the haul road between the alluvial process plant and the 
mining area and operate up to and including the ore loading zone at the mining face. 

	

6.8 	CONSULTATION 

The Manager of Lissadell Station has been advised of the proposed mining 
programme. Likewise, the Shire of Wyndham-East Kimberley has been informed 
of the proposed development at the mine. 

Argyle is in weekly contact, and carries out regular consultation, with the 
recognised custodians of the area who continually reiterate that the areas of 
proposed development are within the area covered by 'The Agreement'. During 
recent discussions on the new alluvial tailings dam, the community questioned why 
Argyle was still seeking 'approvals' on areas they had previously agreed were in 
'The Agreement Area'. 

In keeping with Argyle Diamond Mines' policy, the recognised custodians will 
continue to be consulted on activities outside that area. 
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Early growth in the Smoke Creek Alluvial Mining Area rehabilitation programme. 
Knowledge gained from this programme will be used as the basis for similar work 
in the proposed alluvial mining programme. 
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7.0 CONCLUSION 

	

7.1 	OVERALL ENVIRONMENTAL IMPACT 

The overall environmental impacts of the proposed alluvial mining programme are 
not significant. 

The scoping process in environmental impact assessment allows identification of 
potential impacts in the planning stages of the project. 

The proposed programme is not a new venture but an extension of an 
existing alluvial mining operation. 

The direct environmental impact resulting from project implementation is the loss of 
vegetation and wildlife habitat and a reduction in the numbers of small, less mobile 
fauna. Because of the wide distribution of habitats and species throughout the 
Kimberley Region generally, and the highly-restricted zone of influence of the 
project, none of the impacts identified is assessed as significant. 

	

7.2 	PROJECT ENVIRONMENTAL ACCEPTABILITY 

The environmental acceptability of the proposed alluvial mining programme is very 
high as there are no significant impacts resulting from project implementation. In 
addition, the environmental management programme that will be applied to the 
operation draws heavily on experience gained in the current mining programme. 

	

7.3 	MANAGEMENT COMMITMENTS 

Major commitments to environmental management by Argyle Diamond Mines Pty. 
Limited arc summarised as follows: 

A continuous monitoring programme will be carried out to determine the 
effectiveness of measures taken for protection and rehabilitation of the 
environment. Reports will be submitted to the Minister responsible when 
reasonably required by the Minister. 

Argyle Diamond Mines currently submits environmental reports on an 
annual and triennial basis, and this procedure will be continued for this 
proposed programme. 

Clearing of vegetation, stockpiling of topsoil, and stockpiling of barren 
overburden, will be carried out progressively and in accordance with the 
rate of mining. 

The amount of land cleared in advance of the mining face will be restricted 
to that necessary for a practical but efficient operation. 

Individual trees and clumps of trees, where appropriate, will be identified 
and retained as part of the rehabilitation programme. 

As the mining face advances, reject material from the alluvial process 
plant will be returned to the mined area and re-spread to form an 
undulating surface. 
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The Smoke Creek drainage line will be reinstated by either re-shaping and 
construction, or by modifying the mining operation so that the mining 
face lies parallel to the direction of stream flow. In this latter situation, 
complete backfilling will not occur and a channel will be created by the 
void. Application of this technique will be subject to the need for practical 
and efficient movement of ore trucks in the mining operation. 

On completion of backfilling, alluvial overburden will be re-spread if it 
has been stockpiled, and topsoil will then be re-spread across the surface. 

Deep ripping will be carried out where practicable to break down areas 
compacted during the backfilling operation and to incorporate the surface 
material into the upper surface of the gravels. 

Vegetation material cleared in the site preparation operation will be 
returned to the area and re-spread to provide the basis for habitat 
restoration. 

If erosion control works or absorption banks are required as part of the 
rehabilitation process, these will be designed and installed prior to the 
onset of the wet season. 

Monitoring of revegetation work carried out as part of the current mining 
programme suggests that seeding and fertilizer application may not be a 
worthwhile strategy within the overall rehabilitation programme. 
However a seeding and fertilising trial will be carried out in areas suitable 
and this operation will be generally timed to coincide with the onset of the 
wet season. 

During the wet season, specific monitoring programmes will be carried 
out to confirm hydrologic design parameters and to assess the overall 
performance of techniques being utilized. 

The rehabilitation programme commences immediately after mining with 
re-shaping of backfilled gravels. Re-spreading of topsoil and vegetation 
material generally occurs within several weeks and earthworks will be 
constructed before the onset of the wet season. 

The environmental management programme and associated works will be 
carried out to the satisfaction of the EPA on advice from the Department of 
Mines, and in accordance with practices relevant at the time. 

7.4 	RESPONSIBILITY 

Argyle Diamond Mines Pty. Limited will carry out the proposed alluvial mining 
operation using a reputable mining and earth-moving contractor. Conditions 
relating to environmental protection will be developed by ADM and will form part 
of all contracts for the programme. 

Environmental staff at Argyle diamond mine will supervise all aspects of the 
operation that relate to environmental management including review of contractor 
performance. 

Detail design work will be carried out by staff of the Environmental Section who 
will also supervise construction and be accountable for the implementation and 
completion of rehabilitation programmes. 
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Consultation is carried out on a regular basis with officers of the Department of 
Agriculture in Kununurra, and these consultations and inspections will continue 
through the proposed programme. Similarly, appropriate officers within the EPA 
will be expected to visit the operation and contribute to environmental management 
strategies being implemented or proposed. 

The proposed alluvial mining operation will be continually monitored and evaluated 
by site personnel. This action is necessary to ensure the adequacy of site-specific 
design and, in terms of overall environmental management, to ensure that strategy 
goals will be achieved. 
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Co-ordinated Drafting Services Pty Limited 
Preparation of maps and diagrams 
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Department of State Development 
Department of Mines 
Environmental Protection Authority 

. 	 Social Impact Unit 
W.A. Herbarium 
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10.0 APPENDICES 

10.1 REVEGETATION ASSESSMENT 

A revegetation assessment was carried out in the Smoke Creek Alluvial Mining 
' 	 Area to consider response to initial rehabilitation design, response to seeding and 

fertiliser application and response to surface treatments including ripping and 
topsoil re-spreading. 

The following preliminary comments apply: 

Generally, Brachyachne convergens, Portulaca sp., Cleome viscosa and 
Sorghum halepen.se  were the most abundant revegetation species. 

Field observations suggest that ripping as a surface treatment enhances grass 
cover and ripped areas contained areas of greatest projected foliage cover. 

The use of topsoil increases plant cover and species richness. 

The application of seed has little impact on revegetation quality. 

Some 52 species have been identified in the Smoke Creek rehabilitation area 
including 11 grasses and 8 sedges. 
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PROPOSED ALLUVIAL DIAMOND MINE EXPANSION 

SMOKE CREEK, ARGYLE 

CONSULTATIVE ENVIRONMENTAL REVIEW GUIDELINES 
Prepared by the Environmental Protection Authority 

Overview 

In Western Australia all environmental reviews are about protecting the environment. The 
fundamental requirement is for the proponents to describe what they propose to do, to discuss 
the potential environmental impacts of the proposal, and then to describe how those 
environmental impacts are going to 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 then the Environmental Protection Authority (EPA) would 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. Nonetheless, the 
environmental review in Western Australia is proponent driven, and it is up to the proponent 
to identify the potential environmental impacts, and design and implement proposals 
which protect the environment. 

For this proposal protecting the environment means that the natural and social values associated 
with the Argyle area are protected. Where they cannot be protected, proposals to mitigate the 
impacts are required. 

These Guidelines identify issues that should be addressed within the Consultative 
Environmental Review (CER). They are not intended to be exhaustive and the proponent.may 
consider that other issues should also be included in the document. 

The CER is intended to be a brief document; its purpose should be explained, and the contents 
should be concise and accurate as well as being readily understood by interested members of 
the public. A short description of the existing operations should be included, especially with 
regard to the processing facilities if they are to be used for the current proposal. Specialist 
information and technical description should be included where it assists in the understanding 
of the proposal. It may be appropriate to include ancillary or lengthy information in technical 
appendices. The project should be put in context of other reports about the area. 

Key issues 

The key issues for the project should be clearly identified and the content of succeeding sections 
determined by their relevance to these issues. In this case the report should include: 

Mining strategy, including stages, timing and local employment opportunities. 

Description of the area to be affected by mining and dumps including: 

existing vegetation, including rare species within the riverine and adjacent affected 
areas; 

water management issues, such as: protection of ground and surface water supply, 
predicted groundwater drawdowns, zones of influence, maintenance of river flow 
patterns, and impacts on other users (pastoral, recreational?); 
0 cultural impacts on aboriginal people with traditional affiliations. 



3. Management of impacts and rehabilitation of these areas. 

This section should discuss the similarities with areas previously or currently being mined, 
the practices within those areas and their (un)suitabiity for usage on the proposed mining 
areas. Specific issues may include: 

dust, soil erosion and noise control; 

overburden and topsoil management, rehabilitation technique and final land use; 

plus any other key issues raised during the preparation of the report. 

Public participation and consultation 

A description should be provided of the public participation and consultation activities 
undertaken by the proponent in preparing the CER. This section should describe the activities 
undertaken, the dates, the groups and individuals involved and the objectives of the activities. 
A summary of concerns raised should be documented. This section should be cross referenced 
with the "environmental management" section which should clearly indicate how community 
concerns have been addressed. Where these concerns are dealt with via other departments or 
procedures outside the Environmental Protection Authority process, these can be noted and 
referenced here. 

Detailed list of environmental commitments 

The commitments being made by the proponent to protect the environment should be clearly 
defined and separately listed. Where an environmental problem has the potential to occur, there 
should be a commitment to rectify it. They should be numbered and take the form of: 

who will do the work; 
what the work is; 
when the work will be carried out; and 
to whose satisfaction the work will be carried out. 

All actionable and auditable commitments made in the body of the document should be 
numbered and summarised in this list. 
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