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1 Intent 
The intent of this Progressive Rehabilitation Plan is to guide rehabilitation works to be 
undertaken at Kalgoorlie Consolidated Gold Mines (KCGM). This Plan will be updated on an 
annual basis and be submitted to government stakeholders with the Annual Environmental 
Report or Closure and Reclamation Management Plan. The Plan has been written to satisfy 
the requirements of tenement conditions that it includes: 

·  Auditable timelines of progressive rehabilitation; 
·  Landform design; 
·  Waste characterisation; and 
·  Vegetation/rehabilitation outcomes. 

 
The Progressive Rehabilitation Plan provides information on: 

·  Waste characterisation (Section 2); 
·  Landform design (Section 3); 
·  Rehabilitation work that has previously been conducted at KCGM (Section 4);  
·  The performance of rehabilitation completed to date (Section 5); and 
·  Rehabilitation currently being undertaken and which is planned for the future 

(Section 6). 
 
This Plan sits within a framework of guidelines and plans that will progressively be developed 
to provide guidance on the construction, rehabilitation and closure of landforms at KCGM 
(Figure 1). The information on future rehabilitation work contained within this Plan will come 
from the KCGM Closure and Reclamation Plan and individual Tailings Storage Facility (TSF) 
and Waste Rock Landform Decommissioning Plans which are being developed for the site. 
These Decommissioning Plans will provide details on the: 

·  Closure issues associated with each individual landform; 
·  Closure design and final form of the landform; and 
·  Planned rehabilitation works and schedules.  

 
The rehabilitation works required for any area are determined based on the proposed final 
form and post closure land use of the area. The proposed final landform and potential post 
closure land uses of the major landforms at KCGM are specified in the Closure and 
Reclamation Management Plan.  
 
Information on the general landform construction and rehabilitation techniques employed at 
KCGM will be summarised in the TSF Progressive Rehabilitation and Closure Management 
Guideline to be developed in 2010 and the Waste Rock Landform Progressive Rehabilitation 
and Closure Management Guideline to be developed in 2011.  
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Figure 1 KCGM guidelines and plans for construction , rehabilitation and closure of 
landforms 
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2 Waste Characterisation 
KCGM has undertaken characterisation of the waste rock and tailings produced at the 
operations. The following section provides details on the characteristics of these waste 
materials.  
 

2.1 Waste Rock  

2.1.1 Fimiston Open Pit 
Mining at the Fimiston open pit intersects the oxide, transitional and fresh rock zones. 
Approximately 80% of the waste rock sourced from the Fimiston open pit is Golden Mile 
Dolerite (Table 1). The remaining waste rock is composed primarily of Paringa Basalt (14%) 
and the Black Flag Beds (4%).  
 
The Golden Mile Dolerite and Paringa Basalts are not known to be potentially acid 
generating. However, the Black Flag Beds are potentially acid generating. Although the Black 
Flag Beds are a minor unit with respect to volume, guidelines have been implemented to 
ensure correct placement and encapsulation of the material within the Fimiston waste rock 
landforms. An acid drainage risk evaluation study concluded that the risk of acid rock 
drainage formation in the Fimiston waste rock landforms is very low to low and any acid rock 
drainage that occurs is manageable.   
 
Table 1 Fimiston waste rock material characterisati on 

Lithology  Classification  Percentage  
Golden Mile Dolerite Oxide 11.6 

Transitional 6.3 
Fresh 62.9 
Total 80.8 

Paringa Basalt Oxide 3.3 
Transitional 1.3 
Fresh 9.6 
Total 14.2 

Black Flag Beds Oxide 0.9 
Transitional 0.5 
Fresh 3.1 
Total 4.5 

Devon Consols Basalt Oxide 0.4 
Williamstown Dolerite Oxide 0.1 

 
Sampling and analysis of as-mined waste rock from the Fimiston open pit determined that 
concentrations of arsenic, cobalt, copper, manganese and mercury were above Ecological 
Investigation Levels (EILs) for soils (Table 2) (Department of Environment and Conservation, 
2003). The EILs are intended as a guide only, as higher EILs are generally acceptable for 
some metal concentrations, such as arsenic, chromium, copper, nickel, lead and zinc, in 
areas where soils naturally have high background concentrations of these elements 
(Department of Environment and Conservation, 2003).  
 
The relatively high arsenic content of the waste rock is attributable to the common affiliation 
of arsenic with metal ore bodies (Naidu et al, 2006). The high copper and manganese values 
for the waste rock materials are attributable to their natural abundance in mafic materials 
such as basalt (100mg/kg and 2,200mg/kg respectively) (AIMM, 2001), that constitutes a 
large portion of the waste rock material.   
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Table 2 Total metal values for as-mined waste rock material  
Location  Site 

ID 
Landform  Total Metals (mg/kg)  

Sb As  Be Bo Cd Cr Co Cu Pb Mn Ni Se Zn Hg 
Trafalgar 
waste 
landform 

TBR1 Battered slope <5 46 <1 <50 <1 6 29 42 <5 1400 19 <5 
 

95 0.2 

TBR2 Battered slope <5 63 <1 <50 <1 21 37 70 <5 1530 33 <5 
 

52 0.2 

TBR3 Battered slope <5 34 <1 <50 <1 23 35 62 <5 1730 34 <5 
 

47 0.3 

TBR4 As dumped  <5 46 <1 <50 <1 15 31 60 <5 1220 26 <5 
 

101 0.3 

TBR5 As dumped – 
crest bund 

11 127 <1 <50 1 2 16 61 46 279 22 <5 
 

355 1.4 

TBR6 As dumped – 
crest bund 

<5 73 <1 <50 1 5 32 32 <5 1570 13 <5 
 

61 0.3 

Noise 
bund 

NBB1 Battered slope <5 39 <1 <50 <1 49 56 101 8 1600 51 <5 
 

79 0.2 

NBB2 Battered slope <5 19 <1 <50 <1 32 48 59 5 1330 54 <5 
 

87 <0.1 

NBB3 Battered slope <5 35 <1 <50 <1 16 32 59 <5 1330 32 <5 
 

49 <0.1 

LOR 5 5 1 50 1 2 2 5 5 5 2 5 5 0.1 
EIL (mg/kg)  20 20 NA NA 3 50 50 60 300 500 60 NA 200 1 
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Sampling and analysis was also undertaken on the soil and waste rock material to be mined 
as part of the planned Golden Pike cutback to determine their potential use for rehabilitation 
(Table 3). The materials were classified based on their chemical and physical characteristics 
which pertain to the likely erodibility and ability to support sustainable vegetation in 
accordance with the criteria presented in Table 4.  
 
Based on their physical and chemical characteristics the uses for each of the materials at the 
Golden Pike cutback are: 

·  Topsoil (Class 1) – Topsoil material suitable for application to outer slopes or flat 
areas; 

·  Subsoil (Class 3) – Soil or oxide material for use as a cover material on outer 
slopes or flat areas; 

·  Oxide and Transitions (Class 4) – Soil or oxide material for use as a cover 
material on flat areas only;  

·  Basalt and Dolerite (Class 5) – Bulk fill material; and 
·  Black Flag Shale (Class 6) – Potentially problematic material to be encapsulated 

within landforms.  
 
Table 3 Inventory of soil, oxide and waste rock mat erial in the Golden Pike cutback 

Unit  Characteristics  Volume  (m3) Classification  
Topsoil Gravelly sandy loam, non to moderately 

saline, non-sodic, high hydraulic conductivity.  
50,0001 Class 1 

Subsoil Variable depth, gravelly sandy loam and 
gypsic hardpan, non-saline and non-sodic. 

62,5002 Class 3 

Oxide Variable. Wide range in salinity (typically 
moderate salinity), pH and structural stability, 
low nutrient status. Very low hydraulic 
conductivity and high water holding capacity 
expected.  

12,616,191 Class 4 

Transitional Variable. Wide range in salinity, typically 
neutral to alkaline pH and structurally stable. 

4,615,846 Class 4 

Basalt Low salinity, non-acid forming, high hydraulic 
conductivity, low water holding capacity.  

14,676,920 Class 5 

Dolerite Low salinity, non-acid forming, high hydraulic 
conductivity, low water holding capacity. 

70,139,027 Class 5 

Black Flag 
Shale 

Moderate salinity, potentially acid forming. 5,469,054 Class 6 

1. Volume based upon approximate area of suitable topsoil and 0.2m stripping depth. 
2. Volume based upon approximate area and depth of suitable subsoil material.  
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Table 4 Typical criteria for soil and waste materia l classification 
Material 

Classification  
General Characteristics  

Chemical  Physical  
Class 1 ·  Non-saline or low salinity 

·  Soil pH similar to surface 
analogue soils 

·  Non sodic of low sodicity 
·  Similar nutrient status to 

surface analogue soils 

·  Non dispersive 
·  Moderate gravel content 
·  Low to moderate hardsetting tendencies 
·  High permeability 
·  Low potential erodibility 

Class 2 ·  Non-saline or low salinity 
·  Soil pH similar to surface 

analogue soils 
·  Low sodicity 
·  Similar nutrient status to 

surface analogue soils 

·  Partially dispersive 
·  Lower gravel content than Class 1 
·  Moderate to high hardsetting 

tendencies 
·  Moderate permeability (lower than 

Class 1) 
·  Higher potential erodibility than Class 1 

Class 3 ·  High salinity 
·  Soil pH similar to deeper 

analogue soils 
·  Sodic 
·  Low nutrient status 

·  Structurally unstable (partially 
dispersive) 

·  Hardsetting 
·  Low permeability 
·  High potential erodibility 

Class 4 ·  High salinity 
·  Soil pH similar to deeper 

analogue soils 
·  Sodic or highly sodic 
·  Low nutrient status 

·  Structurally unstable (partially or fully 
dispersive) 

·  Hardsetting 
·  Low to very low permeability 
·  Very high potential erodibility 

Class 5 ·  High salinity 
·  Sodic (<2mm fraction) 
·  Low nutrient status 

·  Typically waste rock material 
·  Very high % of coarse material (>2mm) 
·  Hardsetting 
·  High permeability 
·  Low potential erodibility 

Class 6 ·  Typically Potentially Acid 
Forming (PAF) 

·  High salinity 
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2.1.2 Mt Percy Open Pits 
Two dominant lithologies are observed at the Mt Percy site, the Hannans Lake Serpentinite 
and the Devon Consols Basalt. The Hannans Lake Serpentinite is observed as the major 
lithology in the Sir John and Mystery pits and as a minor lithology as the Union Club pit. The 
Devon Consols Basalt is observed as the major lithology of the Union Club pit and a minor 
lithology of the Sir John pit. A third lithology, intrusive porphyries, is located in all pits. 
Mineralisation is associated with quartz veining and felsic porphyries that intruded both the 
Hannans Lake Serpentine (Mystery Zone) and the Devon Consols Basalt (Sir John – Union 
Club Zone).  
 
Mining at the Mt Percy open pits mainly focused on mineralisation in the saprolite and 
lateritic residuum, and did not intersect fresh rock. Accordingly, all waste rock landforms at 
the site are constructed of weathered to deeply weathered materials. Regolith characteristics 
of the Mystery zone at Mt Percy are detailed in Table 5 (Butt, 2005). 
 
Table 5 Regolith expression of the Mt Percy Mystery  Zone 
Element  Comment  
Iron  
(Fe) 

Strongly enriched towards the top of the regolith across all lithologies. 
Concentrated levels in mottled clays and lateritic duricrust. 

Calcium 
(Ca) 

Strongly depleted (<0.05%) from the base of the saprolite upwards, reoccurs as 
pedogenic carbonates in the top 1-3m. Significant in the associate of carbonate 
alteration to mineralisation.  

Sulphur 
(S) 

Sulphide minerals susceptible to weathering. S I leached to less than 0.125% 
throughout the lower to middle saprolite. Zones of S enrichment in the mid-upper 
saprolite coincident with gold mineralisation. 

Antimony 
(Sb) 

Generally greater abundances in the regolith than in the equivalent unweathered 
rocks. More widely dispersed and increased in the concentration upwards 
through the profile. Highest contents are in the clay-rich horizons. 

Arsenic 
(As) 

Restricted dispersion in the lower regolith, more widespread in the upper 
saprolite. Arsenic concentrations are partly dependent on iron concentrations; 
therefore tend to be higher over ultramafic rocks. Peak As values occur in 
horizons that exhibit more ferruginous samples or in the iron oxide fractions.  

Tungsten 
(W) 

Constantly enriched in primary mineralisation as scheelite. Duricrusts over the 
talc-chlorite ultramafic rocks are strongly enriched in W, together with Sb and 
other immobile elements such as thorium and zirconium.   
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2.2 Tailings 
Geochemical characterisation has been undertaken on the tailings produced at the Fimiston 
mill and Gidji roaster and the results are summarised in the following sections.  
 
Geochemical understanding of the tailings within many of the historic TSFs at KCGM is 
limited. Tailings properties that are important for plant establishment and long term growth 
are also unknown for most facilities, although they are all hypersaline. These information 
gaps will be resolved during development of TSF Decommissioning Plans for each of the 
TSFs.  
 

2.2.1 Fimiston Mill 
Geochemical assessment of the tailings produced at the Fimiston mill has been undertaken 
by: 

·  Graeme Campbell and Associates in 1994; and 
·  Gutteridge, Haskins & Davey in 1991. 

 
The results of these assessments are summarised below. A sample of Fimiston tailings was 
also taken for assessment by Graeme Campbell and Associates in 2009. The results of this 
assessment will be reported within the next Progressive Rehabilitation Management Plan.  
 
When the tailings leave the Fimiston mill they typically have the following characteristics: 

·  pH of 8.6; 
·  Electrical conductivity of 95,000µS/cm; 
·  Total cyanide level of 150-200mg/L; and 
·  Weak acid dissociable cyanide level of 99mg/L (which degrades rapidly in the 

supernatant pond to less than 50mg/L).  
 
In 1994, a geochemical assessment was conducted on a representative sample of blended 
tailings produced from the Fimiston and Mt Charlotte ores. The following properties of the 
tailings samples were found during this study: 

·  Mildly alkaline (pH 8.1); 
·  Very high electrical conductivity; 
·  Non-acid forming; and 
·  Most elements below or close to those typically recorded in unmineralised soils 

and rocks. However, tailings are significantly enriched in arsenic (28mg/kg), 
tellurium (0.8mg/kg) and tungsten (66mg/kg). However, the arsenic concentration 
of 28mg/kg was not considered marked and arsenic leaching and plant uptake 
should not pose a major concern (GCA, 1994).   

 
Salinity, and not acidity, was deemed the main concern from tailings leachate seepage. 
Furthermore, the prevention of dusting, due to enrichment of certain environmentally 
significant elements (especially arsenic and tellurium) was considered an important 
consideration.  
 
Geochemical investigations conducted by Gutteridge, Haskins & Davey on run of mine ore 
indicated that the tailings would have a total sulphide content of 0.1% and acid neutralising 
capacity (ANC) of 80%. Thus it was inferred that the potential for acid generation was 
minimal. The same assessment noted the following elements in the tailings as being above 
the detection limit (Table 6).  
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Table 6 Fimiston tailings – significant elements 
Element Concentration  Element  Concentration  

Aluminium (Al) 7.2 % Barium (Ba) 190 ppm 
Antimony (Sb) 5.9 ppm Calcium (Ca) 3.9% 
Arsenic (As) 22 ppm Cerium (Ce) 17 ppm 
Chromium (Cr) 52 ppm Copper (Cu) 50 ppm 
Dysprosium (Dy) 15 ppm Erbium (Er) 800 ppb 
Europium (Eu) 500 ppb Gadolinium (Gd) 2.4 ppm 
Gallium (Ga) 8.0 ppm Gold (Au) 1.4 ppm 
Hafnium (Hf) 2.1 ppm Holmium (Ho) 350 ppb 
Iron (Fe) - dissolved 8.8% Lanthanum (La) 6.8 ppm 
Lithium (Li) 22 ppm Lutetium (Lu) 300 ppb 
Magnesium (Mg) 1.7% Manganese (Mn) 2100 ppm 
Molybdenum (Mo) 2.6ppm Neodymium (Nd) 11 ppm 
Nickel (Ni) 30 ppm Niobium (Nb) 2.4 ppm 
Phosphorus (P) 350 ppm Potassium (K) 1.3 % 
Praseodymium (Pr) 2.4 ppm Rubidium (Rb) 49 ppm 
Samarium (Sm) 1.1 ppm Sodium (Na) 2.0% 
Strontium (Sr) 140 ppm Sulphur (S) 1000ppm 
Tantalum (Ta) 1.9 ppm Tellurium (Te) 2.8 ppm 
Terbium (Tb)  300 ppb Thallium (Tl) 700 ppb 
Thorium (Th) 1.4 ppm Thulium (Tm) 100 ppb 
Titanium (Ti) 2500 ppm Tungsten (W) 31 ppm 
Uranium (U) 200 ppb Vanadium (V) 230 ppm 
Ytterbium (Yb) 1000 ppb Yttrium (Y) 9.3 ppm 
Zinc (Zn) 100 ppm Zirconium (Zr)  120 ppm 
 

2.2.2 Gidji Roaster 
A number of geochemical assessments have been conducted on the tailings produced at the 
Gidji roaster since operation of the TSF commenced: 

·  The Chemistry Centre WA assessed the geochemistry of the Gidji tailings liquors 
in 1996; and 

·  Graeme Campbell & Associates undertook geochemical characterisation of the 
tailings in 2001 and 2003. 

 
The results of these assessments are summarised below. A sample of tailings was also 
taken for assessment by Graeme Campbell and Associates in 2009. The results of this 
assessment will be reported within the next Progressive Rehabilitation Management Plan. 
 
The 1996 assessment involved sampling and analysis of liquors discharged to the TSF and 
liquors from the TSF decant. The assessment determined that: 

·  The major metal present was copper, followed by iron. Cobalt and nickel were 
also present in minor quantities, and gold in trace levels; 

·  Total cyanide was 1,300mg/L and weak acid dissociable cyanide was 810mg/L 
within the tailings discharge and decant water samples. Of these complexes, 
copper cyanide complex (650mg/L), thiocyanate (740mg/L) and iron cyanide 
complex (60mg/L) dominated the liquor discharge and the decant liquors; 

·  The TDS of the tailing discharge was 149,000mg/L and decant water 
153,000mg/L; and 

·  Tailings discharge and decant waters were alkaline (pH 8.6 and 8.4, respectively). 
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Elevated salinity, elevated cyanide and potentially acid forming materials were considered 
the main geochemical concerns for tailings management at the Gidji TSF.  
 
The 2003 Graeme Campbell & Associates test work sampled both tailings solids and 100% 
calcine samples, whereas the 2001 test work sampled various types of process tailings, 
including ultra fine grind (UFG), UFG/calcine/slimes and UFG/carbon in leach tailings.  
 
 The Gidji TSF comprises of tailings layers, including: 

·  Prior to early 2001, a calcine layer; 
·  Between early 2001 and early 2002 a mixture of calcine, slimes and UFG solids; 

and 
·  Between early 2002 and 2003 calcine and UFG solids.  

 
Ultra fine grind solids contain finely ground pyrite as a major component and have the 
potential to acidify. Thus the process tailings deposited in the TSF have the potential to 
acidify. However, due to the presence of ankerites, the pH will not immediately drop below 6 
following tailings deposition into the TSF. As such, the rate of sulphide oxidation will be 
influenced by the semi-arid conditions of the site.  
 
The testwork indicated that the tailings-solids samples from the tailings bed and calcine 
samples were all hypersaline and alkaline. Although somewhat variable, the salinity values 
indicate accumulation of salts (chiefly halite) within the top 100mm of the tailings bed.  
 
The calcine samples contained negligible amounts of sulphide minerals (2.3% Total-S and 
2.0 – 2.4% SO4), corresponding to a Sulphide-S content of less than 0.1%. The tailings-solid 
samples had Total-S values of 7.7 – 23.2% and SO4 values of 0.75 – 2.2%.     
 
Test work for acid neutralisation capacity indicates that the calcine samples had a moderate 
capacity to consume acid, due to trace amounts of carbonates. The tailings-solids samples 
had a higher capacity to consume acid, due to minor amounts of ankerites.  
 
The pH buffering curves for all samples exhibited a steady decrease in pH with progressive 
addition of acid. Test work results indicate that the ankerites in the tailings-solid samples 
should be capable of maintaining the pH above 6 until at least 40 – 50 H2SO4/ tonne of acid 
has been consumed.   
 
The 100% calcine sample was classed as non acid forming whereas the tailings-solids are 
classed as potentially acid forming. However, it is estimated that it may take several years 
before acidic conditions develop. Kinetic testing is being undertaken to confirm the estimated 
sulphide oxidation rate and lag phase duration. Further details will be presented in this 
document and the KCGM Closure and Reclamation Management Plan as available.  
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3 Landform Design 
The landform designs for the active TSFs and waste rock landforms at KCGM are 
summarised in the following sections. General approaches are presented in this version of 
the Progressive Rehabilitation Plan. However, designs will be further refined as information is 
available and will be provided in future versions of this document.  
 

3.1 Waste Rock Landforms 

3.1.1 Fimiston 
At Fimiston the waste rock landforms are divided into sections based on historic mining 
areas (Figure 2). It is expected that the Fimiston waste rock landforms will cover 
approximately 1,350ha to the east and south of the Fimiston open pit upon completion of 
mining in 2018. The height of the waste rock landforms is limited by the Kalgoorlie Airport 
Safety Height Restrictions and will have elevations of between 40m and 120m.  
 
The Fimiston waste rock landforms are generally constructed in lifts of 20m height. The 
external slopes are constructed at angle of repose (approximately 37°) and then battered 
down to the required angle during the rehabilitation process. The external batters are 
generally battered down to an angle of between 20° and 14°. However, in some areas of 
historic rehabilitation and trials external batter angles are as steep as 27°.  
 
During construction of the waste rock landforms a berm is established between each 20m lift. 
During rehabilitation this berm is generally left in place for surface water management. At 
KCGM this width of this berm currently varies between approximately 10m wide to less than 
5m. For construction of the Northern waste rock landform, the berm width is being increased 
to 30m. The berm is sometimes compartmentalised to manage the distribution of surface 
water flow. In some areas of rehabilitation a secondary berm (referred to as a contour bund) 
has been constructed in the external embankments at intervals of 10m vertical height.  
 
KCGM is currently undergoing a process of modelling the long term stability performance of 
waste rock landform outslopes. On the basis of this modelling, the new Northern waste rock 
landform will be built as a series of concave slopes with wide berms (approximately 30m 
minimum) to control surface water runoff and minimise erosion (Figure 3 and Figure 4). 
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Figure 2 Fimiston waste rock landforms 
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Figure 3 Typical cross section of the proposed Nort hern waste rock landform  
 
 

 
Figure 4 Aerial view of the proposed Northern waste  rock landform 
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3.1.2 Mt Percy 
There are three waste rock landforms at the Mt Percy site (Mystery, Union Club and Sir 
John) that cover an area of approximately 36Ha (Figure 5). Construction of these landforms 
is complete and rehabilitation of the external batters and top surface has been conducted.  
 

 
Figure 5 Mt Percy waste rock landforms  
 
The Mystery waste rock landform consists of two lifts with a total height of 22m. The external 
batter angle is less than 15°. It has a 5m wide bac k-sloping berm constructed at a height of 
approximately 8m. The top surface of the landform is convex.  
 
The Union Club waste rock landform consists of two lifts with a total height of 34m. The 
external batter angle is approximately 20°. It has a 5m wide back-sloping berm constructed 
at a height of approximately 15m. The top surface of the landform is concave.  
 
The Sir John waste rock landform consists of two lifts with a total height of 25m. The external 
batter angle is 18° and 14°. It has a 5m wide back- sloping berm constructed at a height of 
approximately 10m. The top surface of the landform is flat.  
 

Union Club 

Mystery 

Sir John 
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3.2 Tailings Storage Facilities 

3.2.1 Fimiston I TSF 
The Fimiston I TSF is a paddock style TSF with one cell with a catchment area of 98ha 
(Figure 6). The starter embankments were constructed of surficial soils obtained from within 
the perimeter walls. The southern side the TSF abuts the Northeast waste rock landform.  
 
The wall lifts are constructed of dried tailings material using the upstream method. The 
present height of the Fimiston I TSF is 36m, with an expected maximum height of 40m.  
 
A closure design for the Fimiston I TSF will be determined during development of the TSF 
Decommissioning Plan. Development of the TSF Decommissioning Plan for Fimiston I will 
commence in 2011.   
 

 
Figure 6 Fimiston I TSF 
 

3.2.2 Fimiston II TSF 
The Fimiston II TSF is a paddock style TSF with three cells with a total catchment area of 
271ha (Figure 7). The starter embankments were constructed of surficial soils obtained from 
within the perimeter walls. 
 
The wall lifts are constructed of dried tailings material using the upstream method. The 
present height of the Fimiston II TSF is approximately 34m, with an expected maximum 
height of approximately 44m. 
 
A closure design for the Fimiston II TSF will be determined during development of the TSF 
Decommissioning Plan, to be commenced in 2012.   
 

 
Figure 7 Fimiston II TSF 
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3.2.3 Gidji TSF  
The Gidji TSF is a paddock style TSF with two cells with a total catchment area of 8ha 
(Figure 8). The starter embankments were constructed of surficial soils obtained from within 
the perimeter walls. 
 
The wall lifts are constructed of dried tailings material using the upstream method with an 
external angle of approximately 20°. The present he ight of the Gidji TSF is 26m, with an 
expected maximum height of 30m.  
 
A closure design for the Gidji TSF will be determined during development of the TSF 
Decommissioning Plan. Development of the TSF Decommissioning Plan for Gidji will 
commence in 2010.   
 

 
Figure 8 Gidji TSF 
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4 Areas of Disturbance and Rehabilitation 
At KCGM areas of disturbance are centred on four main vicinities: 

·  Fimiston; 
·  Mt Charlotte; 
·  Mt Percy; and 
·  Gidji.  

 
More details on the disturbance areas and rehabilitation undertaken at each of these 
vicinities are given in the following sections.  
 

4.1 Fimiston 
The main areas of disturbance at the Fimiston operations are associated with: 

·  Historic mining activities in the area; 
·  The Fimiston open pit, mill and associated infrastructure;  
·  The waste rock landforms (including the noise bund); and 
·  Tailings storage facilities.  

 
More detailed information on each of the different areas of disturbance and rehabilitation 
undertaken to date, including in 2009, is included below.  
 

4.1.1 Historic Mining Disturbance 
Mining has occurred at the Golden Mile area at Fimiston since the discovery of gold in the 
area by Paddy Hannan, Tom Flanagan and Dan Shea in 1893. This has resulted in a large 
area of disturbance around the Fimiston operations.  
 
A thorough rehabilitation programme was undertaken upon the formation of KCGM which 
resulted in the decommissioning and rehabilitation of the Croesus, Paringa and Oroya 
mineral processing plants as well as old WMC offices and infrastructure at Chaffers (Figure 
9). An extensive programme of retreating old tailings dumps by Normandy Kaltails also 
resulted in the clean up of larges areas of historic disturbance in the Fimiston area. In 
addition, KCGM rehabilitated an area of approximately 730ha of unbonded historic 
disturbance as part of the Greening the Golden Mile programme (Figure 10).  
 
The work undertaken by KCGM and other mining companies in the Fimiston area has 
resulted in most areas of historic disturbance being returned to a self-sustaining ecosystem 
and has resulted in improved amenity for the residents of Kalgoorlie-Boulder through 
reduced generation of dust and enhanced visual amenity.  
 
No rehabilitation works were undertaken by KCGM in areas of historical disturbance in 2009.  
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Figure 9 Fimiston operations in 1995 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Croesus Mill 

Fimiston Mill 

Oroya Mill 
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Figure 10 Rehabilitated areas from the Greening the  Golden Mile programme 
 

4.1.2 Fimiston Open Pit, Mill and Associated Infras tructure 
The area of disturbance associated with the Fimiston open pit, mill and associated 
infrastructure (including pipelines and access roads) totals approximately 518ha (Figure 11). 
The majority of this area will not be rehabilitated until mining ceases in 2018 and mineral 
processing finishes in 2021. After these times areas will be progressively decommissioned 
and rehabilitated as they are no longer required. Areas associated with open pit mining, such 
as the open pit workshops, will be able to be rehabilitated earlier than infrastructure 
associated with the mineral processing operations. Some areas, such as the Fimiston open 
pit, will require limited rehabilitation activities to meet the requirements of the proposed final 
form and post closure land use of the area.  
 
Rehabilitation activities required for the Fimiston open pit, mill and associated infrastructure 
are incorporated in the relevant Closure Action Plans within the KCGM Closure and 
Reclamation Management Plan. Rehabilitation works will be included in this Progressive 
Rehabilitation Plan when works are planned to commence in any of these areas.  
 
No rehabilitation works were undertaken in 2009 in the Fimiston open pit, mill and associated 
infrastructure areas.  
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Figure 11 Fimiston open pit, mill and associated in frastructure areas of disturbance 
 

4.1.3 Waste Rock Landforms 
The waste rock landforms and noise bund at the Fimiston operations currently cover an area 
of approximately 1170ha (Figure 12). When construction of the approved waste rock 
landforms is completed they will cover an area of approximately 1,350ha.  
 
Progressive rehabilitation and trials have been conducted at the Fimiston waste rock 
landforms since the 1980s. To date an area of approximately 267ha has been rehabilitated 
(Figure 13 and Table 7).  
 
Table 7 Fimiston waste rock landforms areas of reha bilitation (bonded areas as at 31 
December 2009) 

Rehabilitation  Status  Area (ha)  Percentage of Disturbance Area  
No rehabilitation works 903 77 
Primary earthworks1 6.5 0.5 
Secondary earthworks2 0 0 
Seeding3 260.5 22.5 
Relinquishment4 0 0 
Total 1170 100 

1. Primary earthworks –  reshaping 
2. Secondary earthworks – topsoil spreading, ripping and drainage structures 
3. Seeding – seeding with appropriate native species 
4. Relinquishment – closure criteria met and bonds released 

 
 



Progressive Rehabilitation Plan - 2010        
                      

 

 

Page 21 

 

 
Figure 12 Fimiston waste rock landforms areas of di sturbance 
 

 
Figure 13 Fimiston waste rock landforms areas of re habilitation (bonded areas) 
 

4.1.3.1 2009 Rehabilitation Works 
In 2009, an area of 13ha of the Morrison/Trafalgar waste rock landform was battered down to 
20°, sheeted with oxide material to a depth of appr oximately 300mm, deep ripped and 
seeded with native species.  An area of 3.5ha was stripped of excess cover material, deep 
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ripped and seeded with native species, while an additional 10ha was sheeted with cover 
material, deep ripped and seeded.  A further 8.5ha were battered down to 20° (Figure 14). 
Contour bunds, which are the current rehabilitation prescription for KCGM, were not 
constructed in this section of the waste rock landform pending development of an overall site 
surface water management strategy.  
 
The left over oxide material at the toe of the Morrison/Trafalgar waste rock landform was also 
ripped and seeded in 2009.  
 
Rehabilitation earthworks at the Morrison/Trafalgar waste rock landform were stopped in 
June 2009 to allow for a comprehensive review and analysis of current rehabilitation 
prescriptions and practices. These studies are focusing on key areas such as: 

·  Quality of the oxide material being applied to the rehabilitated areas; 
·  Surface water management control methodologies; and 
·  Expected performance of the rehabilitation based on observation of similar historic 

areas of rehabilitation. 
 
The area of rehabilitation earthworks completed on the Morrison/Trafalgar waste rock 
landform was not as large as proposed in the 2009 Rehabilitation Management Plan (Figure 
15) due to earthworks being stopped in June 2009 and construction of the southern section 
of the waste rock landform not being completed.  
 

 
Figure 14 2009 Rehabilitation earthworks on the Mor rison/Trafalgar waste rock 
landform 
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Figure 15 Proposed 2009 rehabilitation earthworks a t the Morrison waste rock 
landform (from 2009 Rehabilitation Management Plan)  
 
Rehabilitation earthworks were also conducted on a section of the environmental noise bund 
in 2009 to remove excess topsoil in an area where it had been applied at a depth of 
approximately 1000mm (Figure 16). The excess topsoil was resulting in the formation of 
gullies in this area which was affecting stability and vegetation growth. The topsoil was 
stripped back to a depth of approximately 300mm and the area was re-ripped and seeded. 
The topsoil removed was stockpiled on the top of the noise bund for re-use.  
 
The rehabilitation earthworks planned to be completed in 2009 on a newly constructed 
section of the noise bund (Figure 15) were not undertaken as construction of the noise bund 
was not completed.  
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Figure 16 2009 rehabilitation earthworks on the env ironmental noise bund 
 
KCGM commenced the process of reviewing and optimising the waste rock landform design 
for the Fimiston operations in 2009. The review is an iterative process involving the 
experience of DumpSolver, Metago Environmental Engineers and Outback Ecology. The 
finalised design will include scheduling for encapsulation of identified materials with adverse 
properties, outslope design to manage erosion and surface water management. The design 
process will continue in 2010.  
 
Rehabilitation works will recommence on the Fimiston waste rock landforms after the 
development of Waste Rock Landform Decommissioning Plans which detail the closure 
design, including the surface water management strategy, for each section of the landform. 
During development of the Decommissioning Plans the performance of the rehabilitated 
sections of the waste rock landforms will be reviewed and corrective rehabilitation works will 
be planned and undertaken if necessary.  
 

4.1.4 Tailings Storage Facilities 
The active tailings storage facilities at KCGM (Fimiston I and Fimiston II) cover an area of 
506ha (Figure 17). An area of 93ha of these tailings storage facilities has been rehabilitated 
(Figure 18 and Table 8).  
 
Additionally, KCGM also has a number of historic tailings storage facilities at the Fimiston 
operations that are in various stages of rehabilitation (Figure 17). As these areas are not 
bonded this rehabilitation and disturbance is not included in Table 8.   
 
KCGM is planning to acquire and recommission the Kaltails tailings storage facility in 2010. 
When this occurs it will be added to the KCGM disturbance area.  
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Table 8 Fimiston tailings storage facilities areas of rehabilitation (bonded areas as at 
31 December 2009) 

Rehabilitation Status  Area (ha)  Percentage of Disturbance Area  
No rehabilitation works 413 79.3 
Primary earthworks1 0 0 
Secondary earthworks2 16.5 3.2 
Seeding3 91.5 17.5 
Relinquishment4 0 0 
Total 521 100 

1. Primary earthworks –  reshaping 
2. Secondary earthworks – topsoil spreading, ripping and drainage structures 
3. Seeding – seeding with appropriate native species 
4. Relinquishment – closure criteria met and bonds released 

 
 

 
Figure 17 Fimiston tailings storage facilities area s of disturbance 
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Figure 18 Fimiston tailings storage facilities area s of rehabilitation (bonded areas) 
 

4.1.4.1 2009 Rehabilitation Works 
No rehabilitation earthworks were undertaken at the tailings storage facilities at Fimiston in 
2009.   
 
KCGM commenced closure design work for the Kaltails TSF in 2009 and a preliminary 
closure design was included in the Mining Proposal submitted to the DMP. This closure 
design will continue to be refined and will form part of the TSF Decommissioning Plan to be 
developed for the site which will guide rehabilitation activities in the future.  
 
KCGM also undertook a literature review and gap analysis for all of the tailings storage 
facilities located on KCGM managed tenements in 2009. This information was used to 
identify any potential knowledge gaps and closure issues for each tailings storage facility. 
The information gathered will be incorporated into the Decommissioning Plan for each 
tailings storage facility.  
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4.2 Mt Charlotte 
The areas of disturbance at Mt Charlotte are related to the areas of infrastructure and the 
Glory Hole. The total area of disturbance at Mt Charlotte is currently 16.5ha (Figure 19). 
Rehabilitation work has been conducted at Mt Charlotte in the past to reduce the amount of 
disturbance to this level. Rehabilitation of the remaining areas of disturbance at Mt Charlotte 
will occur progressively after mining ceases in 2012.  
 
No rehabilitation work was undertaken at Mt Charlotte in 2009.  
 

 
Figure 19 Mt Charlotte areas of disturbance 
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4.3 Mt Percy 
The main areas of disturbance at the Mt Percy operations are associated with: 

·  The former mill site and associated infrastructure; 
·  Mt Percy tailings storage facility; 
·  Sir John, Mystery and Union Club open pits; and 
·  Sir John, Mystery and Union Club waste rock landforms. 

 
More detailed information on each of the different areas of disturbance and rehabilitation 
undertaken to date is included below.  
 

4.3.1 Former Mill Site and Associated Infrastructur e 
The former mill site and associated infrastructure at Mt Percy covers an area of 
approximately 22.4ha, all of which has been rehabilitated (Table 9 and Figure 20).  
 
The only infrastructure remaining at Mt Percy to be rehabilitated is the elevated water dam, 
which is a back-up water supply for the Fimiston mill, and the pipelines running through the 
area from the Gidji borefield. These will be rehabilitated when they are no longer required. 
 
No rehabilitation works were undertaken at the Mt Percy mill and areas of associated 
infrastructure in 2009.  
 
Table 9 Mt Percy mill and associated infrastructure  areas of rehabilitation (bonded 
areas as at 31 December 2009) 

Rehabilitation Status  Area (ha)  Percentage of Disturbance Area  
No rehabilitation works 0 0 
Primary earthworks1 0 0 
Secondary earthworks2 0 0 
Seeding3 22.4 22.4 
Relinquishment4 0 0 
Total 22.4 100 

1. Primary earthworks –  reshaping 
2. Secondary earthworks – topsoil spreading, ripping and drainage structures 
3. Seeding – seeding with appropriate native species 
4. Relinquishment – closure criteria met and bonds released 
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Figure 20 Mt Percy mill and associated infrastructu re areas of rehabilitation (bonded 
areas) 
 

4.3.2 Mt Percy Tailings Storage Facility 
The Mt Percy tailings storage facility covers an area of 55ha, all of which has been 
rehabilitated (Table 10 and Figure 21). No rehabilitation works were undertaken at the Mt 
Percy tailings storage facility in 2009. 
 
Table 10 Mt Percy tailings storage facility areas o f rehabilitation (bonded areas as at 
31 December 2009) 

Rehabilitation Status  Area (ha)  Percentage of Disturbance Area  
No rehabilitation works 0 0 
Primary earthworks1 0 0 
Secondary earthworks2 0 0 
Seeding3 55 100 
Relinquishment4 0 0 
Total 55 100 

1. Primary earthworks –  reshaping 
2. Secondary earthworks – topsoil spreading, ripping and drainage structures 
3. Seeding – seeding with appropriate native species 
4. Relinquishment – closure criteria met and bonds released 
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Figure 21 Mt Percy tailings storage facility areas of rehabilitation (bonded areas) 
 

4.3.3 Sir John, Mystery and Union Club Open Pits 
The Sir John open pit was partially backfilled with tailings material from the site of the 
Australian Prospectors and Miners Hall of Fame in 2001. An abandonment bund has been 
constructed around the Mystery and Union Club pits. 
 
No further rehabilitation works were conducted at the open pits at Mt Percy in 2009.  
 

4.3.4 Sir John, Mystery and Union Club Waste Rock L andforms 
The Sir John, Mystery and Union Club waste rock landforms cover an area of 40ha which 
has been rehabilitated (Table 11 and Figure 22). No rehabilitation work was conducted at the 
Mt Percy waste rock landforms in 2009.  
 
Table 11 Mt Percy waste rock landforms areas of reh abilitation (bonded areas as at 31 
December 2009) 

Rehabilitation Status  Area (ha)  Percentage of Disturbance Area  
No rehabilitation works 0 0 
Primary earthworks1 0 0 
Secondary earthworks2 0 0 
Seeding3 40 100 
Relinquishment4 0 0 
Total 40 100 

1. Primary earthworks –  reshaping 
2. Secondary earthworks – topsoil spreading, ripping and drainage structures 
3. Seeding – seeding with appropriate native species 
4. Relinquishment – closure criteria met and bonds released 
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Figure 22 Mt Percy waste rock landforms areas of re habilitation (bonded areas) 
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4.4 Gidji 
The areas of disturbance at the Gidji operations are associated with: 

·  The roaster and associated infrastructure; and 
·  The Gidji tailings storage facility.  

 
More detailed information on each of the different areas of disturbance and rehabilitation 
undertaken to date is included below.  
 

4.4.1 Gidji Roaster and Associated Infrastructure 
The Gidji roaster and associated infrastructure covers an area of approximately 12.7ha 
(Figure 23).The majority of this area will not be rehabilitated until mineral processing finishes 
in 2021 (Table 12). After this time areas will be progressively decommissioned and 
rehabilitated as they are no longer required. 
 
A small chemical mixing plant known as Chemix, which was located next to the Gidji roaster, 
was decommissioned and rehabilitated by KCGM in 2000.  
 
No rehabilitation work was undertaken at the Gidji roaster in 2009.  
 
Table 12 Gidji roaster and associated infrastructur e areas of rehabilitation (bonded 
areas as at 31 December 2009) 

Rehabilitation Status  Area (ha)  Percentage of Disturbance Area  
No rehabilitation works 12.7 100 
Primary earthworks1 0 0 
Secondary earthworks2 0 0 
Seeding3 0 0 
Relinquishment4 0 0 
Total 12.7 100 

1. Primary earthworks –  reshaping 
2. Secondary earthworks – topsoil spreading, ripping and drainage structures 
3. Seeding – seeding with appropriate native species 
4. Relinquishment – closure criteria met and bonds released 
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Figure 23 Gidji roaster and associated infrastructu re areas of disturbance  
 

4.4.2 Gidji Tailings Storage Facility 
The Gidji tailings storage facility covers an area of 19.3ha (Figure 24). No rehabilitation work 
has been conducted at the Gidji tailings storage facility (Table 13).  
 
KCGM is planning to extend the Gidji tailings storage facility in 2010. When this occurs it will 
be added to the KCGM disturbance area.  
 
Table 13 Gidji tailings storage facilities areas of  rehabilitation (bonded areas as at 31 
December 2009) 

Rehabilitation Status  Area (ha)  Percentage of Disturbance Area  
No rehabilitation works 19.3 100 
Primary earthworks1 0 0 
Secondary earthworks2 0 0 
Seeding3 0 0 
Relinquishment4 0 0 
Total 19.3 100 

1. Primary earthworks –  reshaping 
2. Secondary earthworks – topsoil spreading, ripping and drainage structures 
3. Seeding – seeding with appropriate native species 
4. Relinquishment – closure criteria met and bonds released 
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Figure 24 Gidji tailings storage facilities areas o f disturbance 
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5 Rehabilitation Performance 
KCGM currently undertakes Ecosystem Function Analysis (EFA) monitoring on rehabilitated 
areas to track the progress of rehabilitation. EFA is a field monitoring method and 
assessment system developed by the Commonwealth Scientific and Industrial Research 
Organisation. The data provides an indication of a rehabilitated sites ecosystem development 
in relation to the surrounding native landscape and can be used to determine whether and 
ecosystem is evolving properly.    
 
The results of EFA monitoring conducted in 2009 are summarised in the sections below. The 
change in EFA indices between the commencement of monitoring and 2009 provides an 
indication of ecosystem development at the monitoring sites.  
 

5.1 Fimiston 

5.1.1 Waste Rock Landforms 
Rehabilitation monitoring is undertaken at the following rehabilitated areas of the Fimiston 
waste rock landforms: 

·  Eastern embankments of the Oroya waste rock landform; 
·  Radio Hill section of the Oroya waste rock landform; 
·  Old Trafalgar Dump (OTD) section of the Trafalgar waste rock landform; 
·  Pad 19 section of the Northeast waste rock landform; and 
·  Northern section of the environmental noise bund. 

 

5.1.1.1 Eastern Embankments of Oroya Waste Rock Landform 
The eastern embankments of the Oroya waste rock landform were progressively 
rehabilitated in 1998 and 2003 to 2005. In 1998 the rehabilitation consisted of: 

·  Application of topsoil or oxide; 
·  Contour ripping; and 
·  Application of seed (different seed mixes were used on lower, middle and upper 

parts of all slopes).  
 
The area of the rehabilitation that was completed in 1998 that is monitored was the site of a 
mycorrhizal inoculation trail which involved distributing infected root pieces along the rip 
lines.  
 
 The rehabilitation undertaken from 2003 to 2005 consisted of: 

·  Application of topsoil or oxide; 
·  Contour ripping; 
·  Construction of contour banks at 10m vertical intervals; and 
·  Application of seed.  

 
The results of EFA monitoring conducted at the Oroya waste rock landform in 2009 are 
summarised in Table 13 (1998 rehabilitation) and Table 15 (2003 to 2005 rehabilitation). 
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Table 14 2009 EFA monitoring results for Oroya wast e rock landform (1998 
rehabilitation) 

Criteria  2003 to 2009 
Comparison 

Comments  

Stability Decreased Side bunds of adjacent moonscaping trial failed during heavy 
rainfall event. 

Infiltration Decreased Period of low rainfall prior to monitoring caused soils to dry 
and develop a hardened crust. 

Nutrient 
cycling 

Decreased Decreased nutrient cycling despite high level of leaf litter and 
cryptograms present at one transect. 

Species 
density  

Increased Large amount of plant growth particularly Atriplex species. 
Increased plant growth due to high rainfall event in January 
2009.  

Species 
diversity 

Increased Increased diversity with more perennial plants becoming 
established. 

Weed 
density 

Increased One weed species present in one transect. 

 
Table 15 2009 EFA monitoring results for the Oroya waste rock landform (2003 to 2005 
rehabilitation) 

Criteria  2004 to 2009 
Comparison 

Comments  

Stability Increased Increased vegetation cover increasing soil stability. Some 
gullying and rilling present. 

Infiltration Decreased Low rainfall in months preceding monitoring has caused soils 
to develop hardened crust.  

Nutrient 
cycling 

Increased High leaf litter production with high plant growth. Majority of 
transects with troughs intact retaining resources. 

Species 
density  

Increased Perennial plants becoming established. High January 2009 
rainfall increased plant growth. 

Species 
diversity 

Increased More perennial plants becoming established. 

Weed 
density 

Increased One weed species present in four transects. 

 

5.1.1.2 Radio Hill 
The Radio Hill area of the Oroya waste rock landform was rehabilitated in 2006 by: 

·  Application of topsoil or oxide; 
·  Contour ripping; and 
·  Application of seed. 

 
The progress of the rehabilitation between 2007 and 2009 is summarised in Table 16. 
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Table 16 2009 EFA monitoring results for the Radio Hill area of the Oroya waste rock 
landform 

Criteria  2007 to 2009 
Comparison 

Comments  

Stability Increased Increased slightly despite break in berms near one transect. 
High plants density increased stability result. 

Infiltration Decreased Low vegetation cover and leaf litter accumulation preventing 
resource retention.  

Nutrient 
cycling 

Decreased Low vegetation cover and leaf litter accumulation preventing 
resource retention.  

Species 
density  

Increased Increased despite worsening conditions (i.e. low 
nutrients/infiltration).  

Species 
diversity 

Increased Chenopodiaceae family most dominant. 

Weed 
density 

Same No weed species.  

 

5.1.1.3 Old Trafalgar Dump 
The Old Trafalgar Dump section of the Trafalgar waste rock landform was rehabilitated in 
2006 by: 

·  Application of topsoil or oxide; 
·  Contour ripping; and 
·  Application of seed. 

 
The progress of the rehabilitation between 2007 and 2009 is summarised in Table 17. 
 
Table 17 2009 EFA monitoring results for the Old Tr afalgar Dump area of the Trafalgar 
waste rock landform 

Criteria  2007 to 2009 
Comparison 

Comments  

Stability Decreased Erosion at both transects. 
Infiltration Decreased Low vegetation cover and leaf litter accumulation preventing 

resource retention. 
Nutrient 
cycling 

Decreased Low vegetation cover and leaf litter accumulation preventing 
resource retention. 

Species 
density  

Increased No vegetation cover at one transect (died off from 2007). 

Species 
diversity 

Increased Chenopodiaceae family most dominant. 

Weed 
density 

Same No weed species.  

 

5.1.1.4 Pad 19 
The Pad 19 area of the Northeast waste rock landform was rehabilitated in 2006 by: 

·  Application of topsoil or oxide; 
·  Contour ripping; and 
·  Application of seed. 

 
The progress of the rehabilitation between 2007 and 2009 is summarised in Table 18. 
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Table 18 2009 EFA monitoring results for the Pad 19  area of the Northeast waste rock 
landform 

Criteria  2007 to 2009 
Comparison 

Comments  

Stability Decreased Banks and troughs intact and no erosion evident. 
Infiltration Decreased Low vegetation cover and leaf litter accumulation preventing 

resource retention. 
Nutrient 
cycling 

Decreased Low vegetation cover and leaf litter accumulation preventing 
resource retention. 

Species 
density 

Increased High species density except one transect. 

Species 
diversity 

Increased Chenopodiaceae family most dominant. Some Acacias and 
Eucalyptus present.  

Weed 
density 

Same No weed species. 

 

5.1.1.5 Environmental Noise Bund 
The northern section of the environmental noise bund (also known as the Croesus noise 
bund) was rehabilitated in 2001 by: 

·  Application of topsoil or oxide over the oxide material the bund was constructed 
of; 

·  Contour ripping; and 
·   Application of seed with hydromulch.  

 
The second lift of the noise bund was re-worked in 2008 to removed excess topsoil. The 
topsoil depth was reduced and the area re-ripped and seeded.  
 
The results of EFA monitoring conducted at the Fimiston II TSF in 2009 are summarised in 
Table 19 (first lift) and Table 20 (second lift). 
 
Table 19 2009 EFA monitoring results for the enviro nmental noise bund (first lift) 

Criteria  2002 to 2009 
Comparison 

Comments  

Stability Increased Small gullies evident at one transect and a deep gully at 
another. 

Infiltration Decreased Soils showed little resistance to rainfall.  
Nutrient 
cycling 

Increased Lizards, ants and spider holes and rabbit and kangaroo scats 
present.  

Species 
density  

Increased Large amount of plant cover mainly due to the high number of 
annual plants resulting from good rainfall.  

Species 
diversity 

Increased Dominant species include Ptilotus exaltatus and Austrostipa 
nitada. Dominant family is Chenopodiaceae.  

Weed 
density 

Decreased Three weed species present in 2009.  
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Table 20 2009 EFA monitoring results for the enviro nmental noise bund (second lift) 
Criteria  2002 to 2009 

Comparison 
Comments  

Stability NA Steep banks and deep troughs. 
Infiltration NA Hard crust at one transect, despite recent rain soils not wet.  
Nutrient 
cycling 

NA Ants and birds present. 

Species 
density  

NA High density of Atriplex holocarpa at three transects. 

Species 
diversity 

NA Dominant species Atriplex holocarpa, dominant family 
Chenopodiaceae.  

Weed 
density 

NA No weeds present. 

 

5.1.2 Tailings Storage Facilities 
At Fimiston, rehabilitation monitoring is undertaken on the rehabilitated sections of the: 

·  Fimiston I TSF; 
·  Fimiston II TSF; and  
·  Old Croesus TSF.  

 
A summary of the monitoring results for these areas is included below.  
 

5.1.2.1 Fimiston I TSF 
A section of the external embankments of the Fimiston I TSF was rehabilitated in 2005 by: 

·  Re-shaping the external batters; 
·  Application of topsoil or oxide; and 
·  Creating rip lines using the blade of a dozer (the embankments could not be 

ripped using the conventional method due to the steepness).  
 
No seeding was undertaken in this area. The progress of the rehabilitation between 2006 
and 2009 is summarised in Table 21. 
 
Table 21 2009 EFA monitoring results for Fimiston I  TSF 

Criteria  2006 to 2009 
Comparison 

Comments  

Stability Increased Lots of erosion and tunnelling but increased vegetation cover 
levels causing increased stability levels.  

Infiltration Decreased Decreased despite high rainfall. Steep slope results in lots of 
runoff.  

Nutrient 
cycling 

Decreased Minimal leaf litter production. Limited ability to retain resources 
on steep slope. 

Species 
density  

Same Vegetation growth in all transects and presence of annual 
plants. 

Species 
diversity 

Increased Species diversity increased slightly with presence of Acacias 
and Eucalypts in some transects. Chenopod species dominate 

Weed 
density 

Increased One weed in one transect. 
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5.1.2.2 Fimiston II TSF 
Sections of the external embankments of the Fimiston II TSF were rehabilitated in 2001 and 
2003/04. The 2001 rehabilitation consisted of: 

·  Application of 1000mm of hard rock and 300mm of topsoil; 
·  Contour ripping; and 
·  Application of seed with hydromulch. 

 
The rehabilitation prescription followed in 2003/04 is not well documented but is thought to 
have consisted of; 

·  Application of hard rock and oxide or topsoil; 
·  Contour ripping; and 
·  Application of seed. 

 
The results of EFA monitoring conducted at the Fimiston II TSF in 2009 are summarised in 
Table 22 (2001 rehabilitation) and Table 23 (2003/04 rehabilitation). 
 
Table 22 2009 EFA monitoring results for Fimiston I I TSF (2001 rehabilitation) 

Criteria  2001 to 2009 
Comparison 

Comments  

Stability Decreased More vegetation cover than in 2001. Banks and troughs have 
weathered and reduced.  

Infiltration Decreased Decreased due to little resource retention and hardened crust 
on soil surface. Rainfall low at time of monitoring.  

Nutrient 
cycling 

Decreased Resources not effectively being retained in system due to low 
stability. 

Species 
density  

Increased Lower species density levels recorded than 2007 and 2008.  

Species 
diversity 

Increased Dominant plan family was Chenopodiaceae. Species diversity 
has been decreasing since maximum level observed in 2004.  

Weed 
density 

Same  No weeds present in 2009. 

 
Table 23 2009 EFA monitoring results for Fimiston I I TSF (2003/04 rehabilitation) 

Criteria  2004 to 2009 
Comparison 

Comments  

Stability Increased Rocky coverage aids in stability of the soil. 
Infiltration Decreased Low vegetation cover impeding resource retention. Increased 

salinity decreasing water availability. 
Nutrient 
cycling 

Decreased Limited leaf litter and vegetation growth. 

Species 
density  

Increased Little vegetation present at most transects. 

Species 
diversity 

Increased Dominant plant family was Chenopodiaceae. 

Weed 
density 

Decreased Weeds formerly present died off in 2009. 
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5.1.2.3 Old Croesus TSF 
The eastern embankment of the Old Croesus TSF was rehabilitated in 2000 by: 

·  Application of 1000mm of hard rock and 500mm of oxide; 
·  Contour ripping; and 
·  Application of seed. 

 
The progress of the rehabilitation between 2003 and 2009 is summarised in Table 24. 
 
Table 24 2009 EFA monitoring results for Old Croesu s TSF 

Criteria  2003 to 2009 
Comparison 

Comments  

Stability Decreased Lots of erosion, banks minimal and troughs almost flat in 
some transects. 

Infiltration Decreased Slightly below average rainfall in 2009. 
Nutrient 
cycling 

Decreased Low amount of vegetation establishment. 

Species 
density  

Increased Plant growth at low, steady rates due to poor oxide growth 
medium. 

Species 
diversity 

Increased Plant diversity increased due to presence of annual plants, 
however, species diversity relatively low.  

Weed 
density 

Same No weeds present. 

 

5.2 Mt Percy 

5.2.1 Mill Area 
After removal of infrastructure, the Mt Percy mill site was rehabilitated in 2001 by: 

·  Application of oxide; 
·  Contour ripping; and 
·  Application of seed with hydromulch. 

 
The progress of the rehabilitation between 2002 and 2009 is summarised in Table 25. 
 
Table 25 2009 EFA monitoring results for the Mt Per cy Mill area 

Criteria  2002 to 2009 
Comparison 

Comments  

Stability Decreased No vegetation cover at one transect. 
Infiltration Decreased At lowest level recorded in 2009. Soils may have developed 

very hard crust over time.  
Nutrient 
cycling 

Decreased Decreased from maximum in 2003 as a result of less annual 
species and subsequent decrease in leaf litter. 

Species 
density  

Increased No vegetation at one transect.  

Species 
diversity 

Increased Dominant plant family was Chenopodiaceae. 

Weed 
density 

Decreased No weeds present in 2009. 
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5.2.2 Waste Rock Landforms 
The Union Club waste rock landform was rehabilitated by 2001. There is limited information 
recorded on the rehabilitation activities undertaken, however, visual observation indicates 
that the landform was ripped on the contour.  
 
The EFA monitoring frequency has been reduced to every three years for the Union Club 
waste rock landform and was last undertaken in 2007. The progress of rehabilitation between 
2005 and 2007 is summarised in Table 26. 
 
Table 26 2007 EFA monitoring results for the Union Club waste rock landform. 

Criteria  2005 to 2007 
Comparison 

Comments  

Stability Increased Banks and troughs intact. Minor rilling and gullies forming near 
one transect. 

Infiltration Increased Increased water retention with increased vegetation and leaf 
litter cover. 

Nutrient 
cycling 

Increased Increased with rise in vegetation and leaf litter production. 

Species 
density  

Increased High densities of Atriplex bunburyana and Atriplex vesicaria. 
More perennials becoming established. 

Species 
diversity 

Increased Atriplex bunburyana and Atriplex vesicaria dominant. 

Weed 
density 

Same No weeds present.  

 

5.2.3 Tailings Storage Facilities 
The Mt Percy TSF was rehabilitated in 2001 by: 

·  Application of oxide; 
·  Contouring ripping; and 
·  Application of seed and gypsum. 

 
The progress of the rehabilitation between 2002 and 2009 is summarised in Table 27. 
 
Table 27 2009 EFA monitoring results for the Mt Per cy TSF 

Criteria  2002 to 2009 
Comparison 

Comments  

Stability Decreased Gully in one transect. 
Infiltration Decreased At lowest level recorded in 2009. Soils may have developed a 

very hard crust over time. 
Nutrient 
cycling 

Same Less annual species resulting in lower leaf litter production. 

Species 
density  

Increased Vegetation dead in one transect in 2009. 

Species 
diversity 

Increased Dominant plant family was Chenopodiaceae. 

Weed 
density 

Decreased No weeds present in 2009. 
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6 Planned Rehabilitation 
KCGM is currently in a planning stage which limits the amount of rehabilitation earthworks 
being undertaken on the site. Once Decommissioning Plans have been developed for the 
individual waste rock landforms and tailings storage facilities progressive rehabilitation 
earthworks will be able to be planned and resourced.  
 
During 2010 rehabilitation work will consist of: 

·  Development of the: 
o Rehabilitation and Waste Material Management Guideline; 
o TSF Progressive Rehabilitation and Closure Management Guideline; and 
o Rehabilitation and Waste Material Deployment Plan. 

·  Commencement of development of TSF Decommissioning Plans for the Gidji, 
Kaltails, Mt Percy and Paringa TSFs; 

·  Topsoil stripping and stockpiling for the Golden Pike cutback project;  
·  Rehabilitation of the Morrisons Flats tailings area upon completion of approvals 

and stakeholder consultation; and 
·  An audit of rehabilitation success and further work required at the Mt Percy mining 

area. 
 
More details on the rehabilitation planning and earthworks scheduled for 2010 are included in 
the following sections.  
 

6.1 Development of Rehabilitation and Waste Materia l Management Guideline 
During 2010 KCGM will develop a Rehabilitation and Waste Material Management Guideline. 
This guideline will outline the rules for where materials can be used or placed on site based 
on their properties. Information to be incorporated into this Guideline includes: 

·  Summary of materials information (properties, volumes and locations); 
·  Summary of relevant issues; and 
·  Summary each material type and its acceptable and recommended uses.  

 

6.2 Development of TSF Progressive Rehabilitation a nd Closure Management 
Guideline 

In 2010, a TSF Progressive Rehabilitation and Closure Management Guideline will be 
developed which will be applicable to all active KCGM TSFs. The guideline will describe the 
general techniques used for rehabilitation of TSFs at KCGM and the tasks to be conducted 
for successful closure of TSFs. Information to be incorporated into this Guideline includes: 

·  Summary of relevant issues; 
·  Summary of closure design process; 
·  General description of rehabilitation techniques to be used at KCGM for TSFs; 

and 
·  Rehabilitation monitoring to be conducted on rehabilitated TSFs.  

 

6.3 Development of Rehabilitation and Waste Materia l Deployment Plan 
In 2010 a Rehabilitation and Waste Material Deployment Plan will be developed by KCGM. 
The plan will include detailed information on the waste rock landform design and placement 
of waste materials at KCGM. Information to be incorporated into this Plan includes: 

·  Summary of relevant issues; 
·  Summary of design process; 
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·  Summary of relevant waste materials information (volumes, characteristics and 
locations); 

·  Scheduling of materials placement; 
·  Plan showing locations to which certain types of materials can be dumped to 

ensure encapsulation; and 
·  Audit programme and schedule.  

 
The plan will include the allocation of material for future requirements such at TSF capping 
and backfilling of the Glory Hole at Mt Charlotte. The Plan will be updated on an annual basis 
to incorporate changes in the mine plan and landform design.  
  

6.4 Development of TSF Decommissioning Plans 
A schedule has been developed for the progressive development of TSF Decommissioning 
Plans for the KCGM managed TSFs based on their priority (Table 28). In 2010 work will 
commence on development of the TSF Decommissioning Plan for the Gidji, Kaltails, Mt 
Percy and Paringa TSFs.   
 
Table 28 Schedule for development of TSF Decommissi oning Plans 

Year Decommissioning Plans Commenced  
2010 Gidji, Kaltails, Mt Percy, Paringa 
2011 Fimiston I, Old Croesus, Herliette 
2012 Fimiston II, Oroya 
2013 Croesus, Mullinger (if required), Calcine dump (if required)  

 
The TSF Decommissioning Plans will include specific information relating to the rehabilitation 
and closure of each individual TSF. Information to be incorporated in these Plans includes: 

·  Summary of relevant literature; 
·  Summary of relevant commitments and conditions; 
·  Risk assessment and summary of relevant closure issues; 
·  Description of closure design or plan for developing closure design; 
·  Summary of rehabilitation materials required and storage location; and 
·  Schedule of decommissioning and rehabilitation activities.  

 
The schedule of decommissioning and rehabilitation activities will form the basis of ongoing 
activities included in this Progressive Rehabilitation Plan.  
 

6.5 Topsoil Stripping and Stockpiling for the Golde n Pike Project 
Commencing in 2010, topsoil stripping will be undertaken progressively over the footprints of 
the Golden Pike cutback and Northern waste rock landform. KCGM has approached the 
DMP to confirm whether the stripped topsoil can be stockpiled around the toe of the Northern 
waste rock landform as proposed in the Mining Proposal.  
 
Materials characterisation at the Golden Pike cutback identified three zones of materials to 
be targeted during stripping: 

·  Topsoils (0-200mm); 
·  Gravelly sandy loam subsoil; and 
·  Weathered hardpan subsoil.  

 
Topsoil stripping will commence with removal of the vegetation. This will be stockpiled for 
later use in rehabilitation. The topsoil material will be then collected and stored separately. 
The two subsoils identified will then be collected and can be stockpiled together. Topsoil 
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stripping will be undertaken under the guidance of a suitably qualified environmental 
professional. Topsoil will be stockpiled at a maximum depth of 2000mm and seeded with 
local species.  
 

6.6 Rehabilitation of the Morrison Flats Tailings A rea 
The Morrison Flats tailings area lies to the south of the Fimiston operations in the catchment 
of Hannans Lake, a saline lake playa (Figure 25). In its current state the area of Morrison 
Flats can be separated into three sub-areas for rehabilitation management purposes (Table 
29).  
 
Table 29 Sub-areas of the Morrison Flats tailings a rea 

Sub-area Description  Percentage 
of Area 

Remnant tailings 
dumps 

Tailings up to approximately 1000mm above ground 
level 

10% of total 
area 

Areas with a 
shallow layer of 
tailings 

Tailings of 50 to 300mm thickness being either on the 
footprints of former tailings dumps or areas that 
historically received runoff from the tailings dumps 

60% of total 
area 

Areas with a thin 
surface layer of 
tailings 

Tailings up to 50mm thickness with native vegetation in 
some areas 

30% of total 
area 

 

 
Figure 25 Morrisons Flats tailings area 
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The works required to rehabilitate the Morrison Flats tailings area will include the following: 
·  Removal of old tailings dumps down to the natural soil surface; 
·  Removal of surface layers of tailings where practicable down to the natural soil 

surface; 
·  Transportation of collected tailings material to the Morrison waste rock landform 

for encapsulation; 
·  Reshaping surface topography where required to ensure appropriate drainage; 
·  Breaking up of surface layers by shallow contour ripping to encourage infiltration 

and to create seed beds; and 
·  Broadcasting of seed (and fertiliser if required).  

 
A rehabilitation plan will be developed and submitted to the DMP for approval prior to 
rehabilitation work commencing. Prior to development of a rehabilitation plan the following 
work is required to be completed: 

·  Preparation of a surface drainage plan if required; 
·  Determination of an appropriate seed mix; and 
·  Community consultation.  

 

6.7 Audit of Rehabilitation Success and Further Wor k Required at Mt Percy 
Rehabilitation of the Mt Percy mining area was completed in 2001. The rehabilitation works 
consisted of: 

·  Decommissioning and removal of the mill and associated infrastructure; 
·  Rehabilitation of the TSF;  
·  Partial backfilling of the Sir John pit and construction of an abandonment bund 

around the section not backfilled; 
·  Partial construction of abandonment bunds around the Mystery and Union Club 

pits; and 
·  Rehabilitation of the Sir John, Mystery and Union Club waste rock landforms. 

 
The closure risk assessment undertaken during development of the KCGM Closure and 
Reclamation Plan and visual observation of the site indicates that further rehabilitation works 
may be required to achieve a satisfactory rehabilitation performance in terms of stability and 
where possible revegetation. The main areas where rehabilitation works are thought to be 
required are: 

·  Completion of backfilling of the Sir John pit; 
·  Construction of abandonment bunds around the Mystery and Union Club pits that 

meet the requirements of DMP guidelines; and 
·  Repair of erosion and improved control of surface water management on the TSF. 

 
During 2010 an audit will be undertaken to determine the success of rehabilitation and 
identify areas where rehabilitation works are required. This will form the basis for 
development of rehabilitation plan for the area.  
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