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4 FAUNA MANAGEMENT 

4.1 Pest Animal Control 

Control of pest animals (foxes, feral cats and rabbits) will continue for at least the first two years of the 
rehabilitation phase as per the Ludlow Fauna Management Plan. Continued control past this time 
frame will be dependent on pest animal numbers and their impact on the rehabilitation. 

4.2 Artificial Possum Shelters 

Under the Ludlow Fauna Management Plan, Bemax was required to install 50 artificial possum 
shelters in the State Forest and National Park surrounding the mining lease. Bemax committed to 
monitoring these shelters for occupancy quarterly for four years. The final monitoring event is due to 
take place in November 2008. Following this four year monitoring period, the ongoing fate of the 
shelters reverts to DEC. Discussion with DEC have determined that the shelters will be removed 
following the final occupancy check, and any shelters in functional  condition will be provided to DEC  
for their use or distribution to local wildlife carers.  
 

4.3 Ringtail Rehabilitation in the National Park 

As per the Fauna Management Plan 4ha of ringtail habitat enhancement rehabilitation is being 
undertaken in the National Park. This rehabilitation is due for completion in 2007. Following the final 
planting, in line with status of the Wonnerup and Bourne properties, control and ongoing maintenance 
of this rehabilitation will revert to DEC. Estimated timeframe for removal of fencing is 24 months post 
establishment, though schedule for removal will be dependent on establishment of rehabilitation to a 
state that it can withstand grazing pressures. Responsibility for removal of fencing will remain with 
Cable Sands.  
 

4.4 Post – Mining Fauna Monitoring 

Cable Sands has committed to monitoring fauna in the post mining landscape in order to: 
• Follow trends of fauna recolonisation within the Ludlow mining lease 
• Quantify achievement of completion criteria, and 
• Allow for management practises to be adapted to cater for changes in habitat demand related 

to population change over time in consultation with DEC. 
A fauna monitoring program will be implemented biennially at control sites and rehabilitated areas 
greater than two years old, with the first monitoring event due to take place in 2008. Three control 
sites will be sampled in the adjoining National Park; two sites in Tall Tuart woodland and a third site 
within Mixed Woodland of Tuart/ Jarrah/ Marri. A permanent monitoring site will be established within 
each of the annual areas that will be mined and rehabilitated. At least one of these sites will be 
established within the less dominant Mixed Woodland of Tuart/ Jarrah/ Marri. 
 
Cable Sands will undertake monitoring to mirror those techniques utilised for the baseline fauna 
survey conducted by Bamford (2001). Techniques will include the use of pitfall, cage and Elliott traps 
using the Kingston Block method. Bird censussing and opportunistic observations will be used along 
with spotlighting, track brushing and hand searching for reptiles. These techniques will be 
implemented as the rehabilitation becomes mature enough to justify their application. Cable Sands 
commits to a minimum of 3 post mining fauna surveys, after which the frequency of monitoring will be 
reassessed in association with DEC.  
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5 INFRASTRUCTURE 
 
Infrastructure will be removed from site prior to rehabilitation of the final stage of rehabilitation which is 
currently scheduled for 2009. The final stage of rehabilitation incorporates infrastructure areas on site, 
such as the concentrator and compound. Infrastructure will be removed from site by March 2009 in 
preparation for rehabilitation of the infrastructure areas in the 2009 rehab season.   
 
As per conditions outlined in Ministerial Statement 639 the minesite production bore and 22, 000kV 
power supply adjacent to the production bore will be donated to DEC. Donated infrastructure includes 
the bore and Synergy power supply. The pump, transformer/s, switchyard and associated 
infrastructure installed by Cable Sands will be removed from site. Following completion of 
rehabilitation in 2009, the production bore will be capped and the Ludlow locality will be removed from 
Cable Sands water abstraction licence. DEC will remain responsible for obtaining their own water 
allocation licence for the site. The site access road and much of the infrastructure area was 
constructed from imported limestone, as such it will be deconstructed and limestone removed from 
site as part of the final stage of rehabilitation. 
 
Access to the minsite will be maintained via the return of Limestone Rd and Formation Rd. A 
secondary entrance will be maintained at the current site entrance of Tuart Drive to provide access to 
the water bore and power supply. The site will remain secured with gates and fences on the boundary 
for the foreseeable future. Once the site has received sign off from the relevant authorities, control of 
the site reverts to DEC, with whom the decision on when to reopen public access to the site will 
reside.  
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6 COMMUNITY CONSULTATION 

6.1 Ludlow Working Party 

At present the Ludlow Working Party meets a minimum twice a year. Following completion of mining 
and whilst interest persists, it is proposed to continue this meeting frequency. Situation will be 
reassessed following completion of rehabilitation in 2009.  

6.2 Complaint Response Procedures 

Following cessation of operations at Ludlow, no personnel will be situated on site on a permanent 
basis. As such communication from the community, be it queries or complaints, will be directed to the 
North Shore MSP, as opposed to current procedure which is direct with the mine site supervisor. 
Residents of the Ludlow Township will be advised of new contact details prior to relocation of 
personnel; in addition a sign displaying new contact details will remain at the site entrance.  
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7 VEGETATION HEALTH 
 
Ministerial Statement 639 requires the retention of 385 senescent and 872 mature tuart at two 
summers following completion of mining. This condition will be met in March 2009, following 
completion of mining in late 2007.     
 
Under the requirements of the Ludlow Tuart Preservation Plan tuart health monitoring is scheduled to 
continue until 12 months post mining. The final monitoring event will take place in August 2008 as 
monitoring is undertaken from December to April and once in August. Twelve months following 
completion of the monitoring program, soil moisture access tubes installed at control and monitoring 
sites will be removed.  The health of retained tuarts must be similar to that of similarly aged tuarts in 
the National Park and State Forest, comparison of health is determined via the use of data collected in 
the tuart health monitoring program and DMSI monitoring. Final tuart health monitoring event is 
scheduled for August 2008, whilst final DMSI fly-over is scheduled for April 2008. 
 
Following completion of the these two commitments, under section 9 of the Ludlow Tuart Preservation 
Plan, Bemax is relieved of its obligations under condition 8 of Ministerial Statement 639 and the Tuart 
Preservation Plan, and may apply to the Minister for Environment for a certificate of completion 
relating to these aspects. All conditions implemented under condition 8 of Ministerial Statement 639 
and the Tuart Preservation Plan will thus be cleared in 2009.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 

Ludlow M70/86  Revision 3 
Decommissioning and Closure Plan  11          July 2008 
 

 

8 MISCELLANEOUS 
 

8.1 Firebreaks 

Maintenance of firebreaks around the lease boundary, which were in place prior to mining, will remain 
the responsibility of Cable Sands until the completion of rehabilitation. Following completion of 
rehabilitation, currently scheduled for 2009, responsibility for maintaining the fire breaks will revert to 
DEC as these areas fall within DEC rehabilitation areas. 
 

8.2 Contaminated Sites 

In its current status, the Ludlow mine site has been assessed against the Contaminated Sites Act 
2003, and was determined as not requiring reporting.  

8.3 Dust  

Conditions for monitoring of dust emissions under the Dust Management Plan cease on completion of 
the mining. Monitoring past this time will be conducted on an as required basis during potentially dusty 
rehabilitation activities. 

8.4 Noise 

The conditions relating to noise management will cease following completion of the mining phase on 
site. As with dust management, monitoring will be conducted on an as needed basis during potentially 
noisy rehabilitation operations.  

8.5 Water 

Aspects relating to management of water will be cleared by 2009. Following completion of 
rehabilitation no further water abstraction is expected to occur on site. Risks associated with water 
mounding and water contamination will be annulled following completion of operations in 2007. 
Monitoring of ground and surface water sites will continue through 2008 to ensure any impacts, of 
which there have been none to date, are observed. Mining at Ludlow did not at any stage significantly 
intercept the water table, and no adverse effects on groundwater or surface water were noted. As 
such Bemax believes that following completion of mining, water monitoring should continue monthly 
for 6 months, followed by quarterly monitoring for a further six months. At 12 months following 
cessation of operations, water monitoring will cease, provided no adverse impacts have been 
identified.  
 

8.6 Site Security 

The shadecloth fences currently in place on the south- east and south-west corners of the mining 
lease will be removed by June 2008, provided the removal of the fences is supported by the residents 
of the Ludlow township.  
 
Security personnel will remain on the Ludlow mine site continuously up until the removal of 
infrastructure from site. The situation will be reassessed on an ongoing basis, but it is expected that 
security staff will maintain a 24hr presence until 2009.   
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8.7  Fungi Monitoring 

A fungi survey will be completed in the rehabilitation areas in 2009. The aim of the survey will be to 
determine the success of mycorrhizal inoculations and the diversity of fungi that is establishing in the 
rehabilitation. The survey will be conducted across 4  years of rehabilitation from the 2005 rehab area 
to the 12 month old 2008 rehabilitation in autumn – winter 2009. The survey across the range of 
rehabilitation areas will provide a cross section of fungi development over time whilst also accounting 
for the two different woodland types rehabilitated on site.   
 

8.8 Weed Management 

Weed management will continue to be undertaken through two primary means – vehicle hygiene and 
weed treatment. Work Instruction 279 Dieback and weed hygiene will continue to be implemented on 
site following completion of mining. Vehicle and machinery cleanliness continues to be highly 
desirable to ensure new weeds are not introduced to the site. For weed treatment in both the areas 
managed by Cable Sands Work Instruction 378: Weed management within native vegetation 
rehabilitation will continue to be applied. Weed control will be conducted on an as needed basis based 
on regular assessments by the rehabilitation staff. It is not anticipated that weed control will continue 
indefinitely. The aim of the rehabilitation at Ludlow is that the native vegetation rehabilitation will 
become sufficiently robust to control weeds through competition. 
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9 REHABILITATION 
 
The final stage of rehabilitation, which is currently scheduled for 2009, incorporates infrastructure 
areas on site, such as offices and wet plant. In preparation for the completion of rehabilitation in 2009, 
infrastructure will be removed from the site by March 2009. 
 
Fencing will be maintained around the Bemax rehabilitation until it is developed to a stage that it is 
determined to be resilient to local grazing pressures as per the Ludlow Mining and Rehabilitation 
Management Plan. Fences will be removed by Cable Sands once rehabilitation is determined to be 
sufficiently robust. 
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10 MONITORING 
Many environmental monitoring aspects, such as dust and noise will cease on completion of mining 
operations when activities with a high risk of generating pollution or nuisance are concluded, or 
significantly reduced in frequency. However a number of environmental aspects need to be monitored 
for a period following cessation of operations, or to specifically target rehabilitation performance. Table 
10-1 outlines the monitoring requirements that will remain in place following the completion of mining, 
frequency of these monitoring activities, and scheduled date for completion of these monitoring 
programs. The outlined monitoring program is a collation of monitoring requirements remaining at 
completion of mining from the eight environmental management plans for the Ludlow minesite. 

Table 10-1 Closure Monitoring Program 
Aspect Monitoring Requirements Frequency Date for 

Completion 
Soil profile 
reconstruction 

Test Pits to determine fines content and mixing. Annual 2009 

Topsoil nutritional 
status 

% organic carbon, pH, electrical conductivity, nitrate, 
ammonium nitrogen, phosphorus, potassium, 
exchangeable cations, trace elements. 

Annual - Biannual Reassessin 2012. 

Groundwater GW piezometers, Ludlow and Maidments production 
bores- water level, EC, Temp, pH. 
 
 
Ludlow production bore – TDS (gravimetric), Fe, Na, 
K, Ca, Mg, Cl, CO3, HCO3, SO4, NO3, Mn, SiO2, Al, 
Total hardness, total alkalinity 

Monthly for 6 months post 
mining, then quarterly for a 
further 6 months 
 
Annual  

2008 
 
 
 

2008 

Surface Water Ludlow River, process water dam - TDS, TSS, pH, 
EC, temp. 
 
 
Process water dam – TPH, acrylamide, acrylic acid 
 
Process water dam – Al, Ag, Cd, Cr, Cu, Fe, Pb, Mn, 
Hg, Ni, Zn 

Monthly for 6 months post 
mining, then quarterly for a 
further 6 months. 
 
Quarterly (for 12 months 
post mining) 
 
Annual 

2008 
 
 
 

2008 
 

2008 

Vegetation – 
rehabilitation 

Overstorey – 10 x 10m plots – tree density, height, 
stem diameter, crown health 
 
Understorey – permanent belt transects of 20 
contiguous 1m by 1m quadrats – plant density, % 
ground cover, maximum height by species. 
 

Commencing in second 
spring following 
rehabilitation, annual. 

Reassess in 2012. 

Vegetation – Tuart 
Health 

Leaf water potential and soil moisture content at 
monitoring sites adjacent to mining. 5 sites located 
adjacent to pit for each scheduled monitoring month. 
 
 
DMSI survey 

Monthly from Dec – Apr, and 
in August annually until 12 
months once mining has 
passed site. 
 
Annual  

August 2008 
 
 
 
 

April 2008 
Fauna  Occupancy inspection of artificial possum shelters 

 
 
Scat counting for possums 

Quarterly (for 4yrs from Nov. 
2004) 
 
Annual  

November 2008 
 
 

2008 
Fauna – rehabilitation Fauna monitoring program (as per Section 4.4) in 

rehabilitation and control sites 
Biennially in rehab more 
than 2 yrs old for minimum 3 
monitoring events 

2015 

Fungi Post rehabilitation fungi survey Once only 2009 
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11 ENVIRONMENTAL COMPLETION CRITERIA 

Completion criteria for Cable Sands Ludlow mine site were originally agreed upon in the Ludlow 
Mining and Rehabilitation Management Plan. Progressive completion criteria were developed for the 
two post mining landform/vegetation units which are being rehabilitated in the Ludlow mining lease. 
Three stages were identified for completion criteria, these are early (year 1), mid (years 2 – 4) and late 
(years 5 – 10), achievement of criteria for each stage will result in the staged relinquishment of 
Environmental Performance Bonds. Criteria reflect the various development stages expected in the 
returned tuart forest. Additional completion criteria from other environmental management plans, or 
committed to by Cable Sands are also included in the table. 
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Table 11-1 Completion Criteria for Mining Lease M70/86.   
ELEMENT CRITERIA 

A 

Tuart Woodland 

B 

Mixed 
Tuart/Jarrah/Marri 

Woodland 

Source 

1. EARLY (Year 1) 
Sustainable Growth and Development 
Vegetation 
establishment 

C-1. Tuart clump development at 10 clumps/ha in suitable areas (5 ashbed heaps/ha, 5 furrowline plots/ha) 
(Tuart woodland only) 

Y N/A  MRMP 

 A – 1 Tuart clump development at 2.5 clumps /ha (mixed woodland only) N/A Y MRMP 
 C-2. Individual tuart clumps to average 15m in length by 10m in width for ashbed heaps, and 30m in length 

by 15m in width for furrowline plots 
  MRMP 

 C-3. No tuart clumps developed within 20m of the base of existing trees Y N/A  MRMP 
 C-4. Topsoil spread over a minimum of 90% of the rehabilitated mine path Y Y MRMP 
Integrated Landscape    
Landform/Soils C-5. No uncontrolled surface runoff or soil erosion Y Y MRMP 
 C-6. For each stage of mining, test pits established pre and post mining to assess the following chemical 

and physical parameters: 
- nutrients, pH and EC 
- particle size distribution (proportions of sand, silt and clay) 
- soil strength 
- bulk density 
to confirm they are capable of supporting the proposed revegetation cover 

Y Y MRMP 

Accessibility C-7. The reconstructed landform to be consistent with pre-existing slopes, within a small margin Y Y MRMP 
 C-8. Access routes retained across the mining lease, as required for ongoing fire and weed management Y Y MRMP 
Safety C-9. No hazards resulting from mining to be present over the mining lease Y Y MRMP 
Integrated Management    
Armillaria control C-10. All stumps within the mining area removed or destroyed Y Y MRMP 
Fauna C-11. One fauna habitat/ha re-established across the reconstructed landscape Y Y MRMP 
 A – 2 Vegetation Community 2 will remain undisturbed by mining   FMP 
 A – 3 Ringtail rehabilitation enhancement project of 4ha has been completed.   FMP 
 A – 4 Hollow logs retained during clearing will be spread across post-mining landscape Y Y FMP 
 A – 5 Vegetation debris of smaller diameter will be used to create ‘debris stockpiles’ across post mining Y Y FMP 
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ELEMENT CRITERIA 
A 

Tuart Woodland 

B 

Mixed 
Tuart/Jarrah/Marri 

Woodland 

Source 

landform, topsoil will be spread over stockpiles to encourage recolonisation by burrowing animals. 
 A – 6 Retention of 23 ‘habitat’ trees   FMP 
Health of remnant 
vegetation 

A – 7 Retain at least 385 senescent trees as shown on the Tuart Location and Age Class Plan (at two 
summer seasons after cessation of mining – 2009) 

N/A N/A TPP 

 A – 8 Retain at least 872 mature trees as shown on the Tuart Location and Age Class Plan (at two summer 
seasons after cessation of mining – 2009) 

N/A N/A TPP 

 A – 9 Health of retained tuarts to be consistent with similar aged tuarts within baseline areas of Tuart Forest 
National Park and State Forest west of the mining lease.  

N/A N/A TPP 
 

2. MID (Year 2-4) 
Sustainable Growth and Development 
Sustainability of 
overstorey 

C-12. At 15 months, tree density within tuart clumps to average the equivalent of 400 seedlings/ha, with not 
more than 10 percent of the assessment plots failing to record this density 

Y  N/A MRMP 

Sustainability of 
understorey 

C-13. At 15 months no areas greater than 0.5ha without understorey Y Y MRMP 

 C-14. At 15 months species richness of native plant species to be at least 20, with not more than 10 percent 
of the assessment plots failing to record this level of species richness 

Y Y MRMP 

Integrated Landscape    
Landform/Soils C-15. Surfaces stable with an adequate plant cover Y Y MRMP 
 C-16. Reconstructed soil profile does not restrict vertical root development of trees Y Y MRMP 
Resilience of Vegetation    
Competition C-17. Ground coverage of primary weed species to be at least equivalent to corresponding State Forest 

rehabilitated by CALM and of similar age 
Y Y MRMP 

3. LATE (Year 5-10) 
Sustainable Growth and Development 
Sustainability of 
overstorey 

C-18. At 10 years tree density within tuart clumps to average 200 stems/ha or greater, with not more than 10 
percent of the assessment plots failing to record this density 

Y N/A  MRMP 

Sustainability of 
understorey 

C-19. At 10 years no areas greater than 0.5ha without understorey Y Y MRMP 

 C-20. At 10 years native plant species richness within rehabilitated areas to be at least 20 Y Y MRMP 
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ELEMENT CRITERIA 
A 

Tuart Woodland 

B 

Mixed 
Tuart/Jarrah/Marri 

Woodland 

Source 

Land use     
Conservation C-21. Rehabilitation is progressing towards success, as determined by positive trends for plant biodiversity 

values monitored annually, and is seen to provide added value to the existing Tuart Forest National 
Park 

Y Y MRMP 

Heritage C-22. Heritage values have been protected Y Y MRMP 
 A – 10 Tramway, stagecoach pass and walk trail returned as per EHLP, interpretive plaques in place Y Y EHLP 
Integrated Landscape    
Accessibility C-23. The agreed access plan implemented successfully Y Y MRMP 
Landform/Soils C-24. The rehabilitation surface stable and vegetated, with no uncontrolled run-off Y Y MRMP 
Resilience of Vegetation    
Armillaria C-25. Dieback symptoms restricted to less than 10 percent of the total area Y Y MRMP 
Insects C-26. Insect attack is no more vigorous within the mine site rehabilitation, as compared to adjacent areas of 

tuart forest 
Y Y MRMP 

Competition C-27. Ground coverage of primary weed species to be at least equivalent to corresponding State Forest 
rehabilitated by CALM and of similar age 

Y Y MRMP 

Integrated Management    
Access C-28. Roads / tracks retained or constructed under the agreed access plan are adequate for fire control Y Y MRMP 
Fire C-29. The site is capable of being burnt in a mosaic pattern Y Y MRMP 
Fire A – 11 The site is capable of withstanding the application of a low intensity fire Y Y N/A 

 
End land use C-30. The site meets the agreed end land use/s Y Y MRMP 
Fencing A – 12 Perimeter fencing maintained until rehabilitation has developed to a stage that is determined to be 

resilient to local grazing pressures. Perimeter fencing will be removed prior sign off. 
Y Y MRMP 

 
 



 

Ludlow M70/86  Revision 3 
Decommissioning and Closure Plan  19          July 2008 
 

 

12 PERFORMANCE  
 
Routine monitoring will continue as outlined previously to ensure performance against requirements. A 
summary of the monitoring results is included in the Annual Environmental Report which is submitted 
to relevant regulatory authorities by the 31st March annually. 
 
Reporting of water monitoring is currently annually via the Annual Environmental Report, with 
quarterly summaries provided to DoW throughout the year. Following completion of mining, and given 
that no adverse impacts on the ground or surface water have been seen, Bemax proposes the 
reduction of reporting to annually in the AER, with a requirement for direct notification and reporting to 
the DoW if any unusual results are detected. 
 
A summary of the closure reporting requirements is outlined in Table 12-1. 
 

Table 12-1 Closure Reporting Requirements 
 

Aspect Source Method of Reporting Current Frequency Proposed Frequency 
as of January 2008 

Rehabilitation – 
vegetation, soil 

MRMP Annual Environmental Report Annually Annually 

Water WRMP Updates through provision of 
monitoring records to DoW 
 
Annual Environmental Report 

Quarterly 
 
 
Annually 

Nil 
 
 
Annually 

Tuart health 
Monitoring 

TPP Results 
 
 
Annual Environmental Report 

Following each 
monitoring event 
 
Annually 

Following each 
monitoring event 
 
Annually 

Fauna  FMP Annual Environmental Report Annually Annually 
Fauna – possum FMP Annual possum monitoring 

report 
Annually Annually 

Fauna – rehab FMP Performance report 
 
Annual Environmental Report 
(summary of performance 
report included in relevant AER)

Biennially 
 
Biennially 

Biennially 
 
Biennially 
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