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1 INTRODUCTION 
 
Metropolitan Coal is a wholly owned subsidiary of Peabody Energy Australia Pty Ltd.  Metropolitan Coal 
was granted approval for the Metropolitan Coal Project (the Project) under Section 75J of the New 
South Wales (NSW) Environmental Planning and Assessment Act, 1979 (EP&A Act) on 22 June 2009 
(the Approval).  A copy of the Project Approval is available on the Peabody website 
(http:/www.peabodyenergy.com.au). 
 
The Project comprises continuation, upgrade and extension of underground coal mining operations 
and surface facilities at Metropolitan Coal.  The Approved underground mining Project layout is shown 
on Figure 1.  
 

1.1 PURPOSE AND SCOPE 
 
This Rehabilitation Management Plan (RMP) has been prepared for the Project in accordance with 
Condition 4 of Schedule 6 of the Project Approval. 
 
The Project Approval defines rehabilitation and remediation as follows: 
 

Rehabilitation: The treatment or management of land disturbed by the project for the purpose of 
establishing a safe, stable and non-polluting environment. 
 
Remediation: Activities associated with partially or fully repairing or rehabilitating the impacts of 
the project or controlling the environmental consequences of this impact. 

 
The relationship of this RMP to the Metropolitan Coal Environmental Management Structure is shown 
on Figure 2.  Of particular relevance (Figure 2): 
 
• the Metropolitan Coal Rehabilitation Strategy required by Condition 2 of Schedule 6 of the 

Project Approval will describe the Rehabilitation Strategy for the mine’s Major Surface Facilities 
Area (Figure 1) and the two ventilation shaft sites;  

• a Construction Management Plan will be prepared for surface construction works (excluding 
rehabilitation and remediation works) in the Woronora Special Area in accordance with 
Condition 11 of Schedule 3 of the Project Approval; and 

• a number of detailed management plans have been prepared for the Metropolitan Coal 
Longwalls 20-22 and Longwalls 23-27 Extraction Plans, including a Water Management Plan, 
Biodiversity Management Plan, Land Management Plan, Heritage Management Plan, Built 
Features Management Plan and Public Safety Management Plan in accordance with Condition 6 
of Schedule 3 of the Project Approval.  A number of rehabilitation and remediation measures are 
included in these detailed plans.  

 

1.2 STRUCTURE OF THE RMP 
 
The remainder of the RMP is structured as follows: 
 
Section 2: Describes the review and update of the RMP.  

Section 3: Outlines the statutory requirements applicable to the RMP.  

Section 4: Describes the areas requiring rehabilitation or remediation activities. 
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Section 5: Details the rehabilitation objectives and performance indicators that will be used to 
assess the Project. 

Section 6: Provides the detailed baseline data. 

Section 7: Describes the rehabilitation and remediation measures. 

Section 8: Describes the monitoring program. 

Section 9: Provides a Contingency Plan to manage any unpredicted impacts and their 
consequences. 

Section 10: Describes the annual review and improvement of environmental performance. 

Section 11: Outlines the management and reporting of incidents. 

Section 12: Outlines the management and reporting of complaints. 

Section 13: Outlines the management and reporting of non-compliances with statutory 
requirements. 

Section 14: Lists the references cited. 
 

2 RMP REVIEW AND UPDATE 
 
In accordance with Condition 4, Schedule 7 of the Project Approval, this RMP will be reviewed within 
three months of: 
 
• the submission of an audit under Condition 8 of Schedule 7; 

• the submission of an incident report under Condition 6 of Schedule 7;  

• the submission of an annual review under Condition 3 of Schedule 7; and 
 
if necessary, revised to the satisfaction of the Director-General of the NSW Department of Trade and 
Investment, Regional Infrastructure and Services – Division of Resources and Energy (DRE) to ensure 
the RMP is updated on a regular basis and to incorporate any recommended measures to improve 
environmental performance.   
 
The RMP will also be reviewed within three months of approval of any Project modification and if 
necessary, revised to the satisfaction of the Director-General of DRE. 
 
Consistent with Condition 4 of Schedule 6 and Condition 12 of Schedule 2, the RMP will be updated as 
new areas requiring rehabilitation and remediation works arise to the satisfaction of the Director-
General of the DRE.  Prior to the completion of mining operations, the RMP will be reviewed and 
revised to include details of the final rehabilitation works and post-closure maintenance and monitoring 
requirements.  
 
The revision status of this RMP is indicated on each copy.  The distribution register for controlled 
copies of the RMP is described in Section 2.1.   
 

2.1 DISTRIBUTION REGISTER 
 
In accordance with Condition 10, Schedule 7 ‘Access to Information’, Metropolitan Coal will make the 
RMP publicly available on the Peabody website.  A hard copy of the RMP will also be maintained at the 
Metropolitan Coal site. 



Metropolitan Coal – Rehabilitation Management Plan 
 
 
 

Metropolitan Coal – Rehabilitation Management Plan 
Revision No. RMP-R01-E  Page 5 
Document ID: Rehabilitation Management Plan  

 

Metropolitan Coal recognises that various regulators have different distribution requirements, both in 
relation to whom documents should be sent and in what format.  An Environmental Management Plan 
and Monitoring Program Distribution Register will be established in consultation with the relevant 
agencies and infrastructure owners that indicates: 
 
• to whom the Metropolitan Coal plans and programs, such as the RMP, will be distributed;  

• the format (i.e. electronic or hard copy) of distribution; and 

• the format of revision notification. 
 
Metropolitan Coal will make the Distribution Register publicly available on the Peabody website. 
 
Metropolitan Coal is responsible for maintaining the Distribution Register and for ensuring that the 
notification of revisions is sent by email or post as appropriate. 
 
In addition, Metropolitan Coal employees with local computer network access will be able to view the 
controlled electronic version of this RMP on the Metropolitan Coal local area network.  Metropolitan 
Coal will not be responsible for maintaining uncontrolled copies beyond ensuring the most recent 
version is maintained on Metropolitan Coal’s computer system and the Peabody website. 
 

3 STATUTORY REQUIREMENTS 
 
Metropolitan Coal’s statutory obligations are contained in: 
 
(i) the conditions of the Project Approval;  

(ii) relevant licences and permits, including conditions attached to mining leases; and 

(iii) other relevant legislation. 
 
These are described below. 
 
3.1 EP&A ACT APPROVAL 
 
Condition 4 of Schedule 6 of the Project Approval requires the preparation of a RMP for the Project.  
Approval Condition 4 states: 
 

Rehabilitation Management Plan 
 

4. The Proponent shall prepare and implement a Rehabilitation Management Plan for the project to the 
satisfaction of the Director-General of the DPI.  This plan must be prepared in consultation with the 
relevant stakeholders, and submitted to the DPI for approval prior to carrying out any second 
workings in the mining area. 

 
Note: In accordance with condition 12 of schedule 2, the preparation and implementation of Rehabilitation 
Management Plans is likely to be staged, with each plan covering a defined area (or domain) for rehabilitation. In 
addition, while mining operations are being carried out, some of the proposed remediation or rehabilitation 
measures may be included in the detailed management plans that form part of the Extraction Plan. If this is the 
case, however, then the Proponent will be required to ensure that there is good cross-referencing between the 
various management plans. 
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For the purpose of this RMP, relevant stakeholders are considered to include the Sydney Catchment 
Authority (SCA), the NSW Office of Environment and Heritage (OEH), NSW Office of Water (part of 
the Department of Primary Industries (DPI)), DPI (Fisheries) and the NSW Department of Planning and 
Infrastructure (DP&I).  This RMP has been prepared to the satisfaction of the Director-General of the 
DRE. 
 
In addition, Condition 12 of Schedule 2 of the Project Approval indicates strategies, plans or programs 
required by the Project Approval may be submitted on a progressive basis.  As described in Section 2, 
the RMP will be updated as new areas requiring rehabilitation and remediation works arise to the 
satisfaction of the Director-General of the DRE.   
 
Condition 2 of Schedule 7 of the Project Approval outlines management plan requirements that are 
applicable to the preparation of the RMP.  Table 1 indicates where each component of the condition is 
addressed within this RMP. 

 
Table 1 

Management Plan Requirements 
 

Project Approval Condition RMP Section 

Condition 2 of Schedule 7 

2.  The Proponent shall ensure that the management plans required under this 
approval are prepared in accordance with any relevant guidelines, and include: 

 

a) detailed baseline data; Section 6 

b) a description of: 

• the relevant statutory requirements (including any relevant approval, 
licence or lease conditions); 

 

Section 3 

• any relevant limits or performance measures/criteria; Section 5 

• the specific performance indicators that are proposed to be used to 
judge the performance of, or guide the implementation of, the project 
or any management measures; 

Section 5 

c) a description of the measures that would be implemented to comply with 
the relevant statutory requirements, limits, or performance 
measures/criteria; 

Sections 7, 8 and 9 

d) a program to monitor and report on the: 

• impacts and environmental performance of the project; 

• effectiveness of any management measures (see c above); 

Sections 7, 8 and 10 

e) a contingency plan to manage any unpredicted impacts and their 
consequences; 

Section 9 

f) a program to investigate and implement ways to improve the 
environmental performance of the project over time; 

Sections 8 and 10 

g) a protocol for managing and reporting any; 

• incidents; 

• complaints; 

• non-compliances with statutory requirements; and 

• exceedances of the impact assessment criteria and/or performance 
criteria; and 

 

Section 11 

Section 12 

Section 13 

Section 9 

h) a protocol for periodic review of the plan. Section 2 
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3.2 LICENCES, PERMITS AND LEASES 
 
In addition to the Project Approval, all activities at or in association with Metropolitan Coal will be 
undertaken in accordance with the following licences, permits and leases which have been issued or 
are pending issue. 
 

• The conditions of mining leases issued by DRE, under the NSW Mining Act, 1992 
(e.g. Consolidated Coal Lease [CCL] 703, Mining Lease 1610, Coal Lease 379, Mining Purpose 
Lease 320 and Authorisation 200).  

• The Mining Operations Plan 1 October 2012 to 30 September 2019 approved by DRE.  

• The conditions of Environment Protection Licence (EPL) No. 767 issued by the OEH under the 
NSW Protection of the Environment Operations Act, 1997.   

• The prescribed conditions of new mining leases issued by DRE, under the NSW Mining Act, 1992 
for the two Mining Lease Application areas to the west of CCL 703 and specific surface access 
leases within CCL 703 for the installation of surface facilities as required.  An application for the 
mining leases has been lodged and their grant is pending.  

• Water extraction licences issued by the NSW Office of Water under the NSW Water Act, 1912.  

• Mining and occupational health and safety related approvals granted by NSW T&I and WorkCover 
NSW. 

• Supplementary approvals obtained from the SCA for surface activities within the Woronora 
Special Area (e.g. existing stream remediation approvals for the WRS3 [Pool A] and WRS4 
[Pool F] rock bars). 

 

3.3 OTHER LEGISLATION 
 
Metropolitan Coal will conduct the Project consistent with the Project Approval and any other legislation 
that is applicable to an approved Part 3A Project under the EP&A Act.  
 
The following Acts may be applicable to the conduct of the Project (HCPL, 2008): 
 
• Coal Mine Health and Safety Act, 2002; 

• Contaminated Land Management Act, 1997; 

• Crown Lands Act, 1989; 

• Dams Safety Act, 1978; 

• Dangerous Goods (Roads and Rail Transport) Act, 2008; 

• Energy and Utilities Administration Act, 1987; 

• Fisheries Management Act, 1994; 

• Mining Act, 1992; 

• Noxious Weeds Act, 1993; 

• Protection of the Environment Operations Act, 1997; 

• Rail Safety (Adoption of National Law) Act, 2012; 

• Roads Act, 1993; 
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• Threatened Species Conservation Act, 1995; 

• Sydney Water Catchment Management Act, 1998; 

• Water Act, 1912; and 

• Water Management Act, 2000. 
 
Relevant licences or approvals required under these Acts will be obtained as required.  
 

4 AREAS REQUIRING REHABILITATION OR REMEDIATION MEASURES 
 

4.1 SURFACE DISTURBANCE AREAS 
 
Project surface disturbance areas requiring rehabilitation will include those associated with surface 
exploration activities, vehicular access tracks, environmental monitoring activities (e.g. locations where 
monitoring equipment has been installed) and other minor Project-related surface activities.   
 
Consistent with the Metropolitan Coal Construction Management Plan, surface works will be sited, 
where practicable, to minimise the amount of disturbance and vegetation clearance required (e.g. the 
positioning of sites to avoid the removal of trees or the siting of infrastructure in previously disturbed 
areas such as the slashed verges of existing SCA roads/tracks).   
 
Existing or currently proposed surface disturbance areas include Metropolitan Coal’s surface 
exploration activity sites and monitoring equipment sites.  
 
The location of existing or currently proposed sites containing Metropolitan Coal monitoring equipment 
is shown on Figures 3, 4 and 5.  Metropolitan Coal monitoring equipment includes pluviometers, an 
evaporimeter, stream flow monitoring equipment, pool water level monitoring equipment and 
groundwater bores.  Some of the groundwater bores also represent surface exploration activity sites. 
 
A Rehabilitation Management Plan – Surface Disturbance Register will be used to progressively 
monitor surface disturbance areas requiring rehabilitation (Appendix 1).  The Rehabilitation 
Management Plan – Surface Disturbance Register will be made available to the SCA and DRE upon 
request. 
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4.2 STREAM POOLS AND ROCK BARS 
 
Metropolitan Coal is required to achieve the rehabilitation objective specified in Table 11 of Condition 1, 
Schedule 6 of the Project Approval for Waratah Rivulet and the Eastern Tributary.  
 
Table 11: Rehabilitation Objectives 

Domain Rehabilitation objective 

Waratah Rivulet, between the 
downstream edge of Flat Rock Swamp 
and the full supply level of the Woronora 
Reservoir 
 
Eastern Tributary, between the maingate 
of Longwall 26 and the full supply level of 
the Woronora Reservoir 

Restore surface flow and pool holding capacity as soon as 
reasonably practicable 

 
Metropolitan Coal is also required to achieve the subsidence impact performance measures specified 
in Table 1 of Condition 1, Schedule 3 of the Project Approval in relation to watercourses. 

 
Table 1:  Subsidence Impact Performance Measures 

Watercourses  

Waratah Rivulet between the full supply 
level of the Woronora Reservoir and the 
maingate of Longwall 23 (upstream of Pool 
P) 

Negligible environmental consequences (that is, no diversion of 
flows, no change in the natural drainage behaviour of pools, 
minimal iron staining, and minimal gas releases) 

Eastern Tributary between the full supply 
level of the Woronora Reservoir and the 
maingate of Longwall 26 

Negligible environmental consequences over at least 70% of the 
stream length (that is no diversion of flows, no change in the 
natural drainage behaviour of pools, minimal iron staining and 
minimal gas releases) 

 
 
Section 7.2 describes the stream remediation that will be conducted on Waratah Rivulet and the 
Eastern Tributary in accordance with Condition 1, Schedule 6 of the Project Approval.   
 
A Rehabilitation Management Plan – Stream Remediation Register will be used to progressively 
monitor pools/rock bars on Waratah Rivulet and the Eastern Tributary requiring remediation 
(Appendix 2). The Rehabilitation Management Plan – Stream Remediation Register will be made 
available to the SCA and DRE upon request. 
 
The location of pools/rock bars along the Waratah Rivulet and Eastern Tributary are shown on Figure 6 
and in the detailed mapping on Figures 3-1A to 3-1D and 3-2A to 3-2E in Appendix 3, respectively.  
Figure 6 shows the location of the pools/rock bars in relation to Longwalls 20-22, which are the first 
series of Longwalls that will be mined.   
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4.3 OTHER NATURAL OR BUILT FEATURES IMPACTED BY SUBSIDENCE  
 
In addition to the remediation of stream pools and rock bars described in Section 4.2, rehabilitation or 
remediation measures may be required for impacts to other natural or built surface features resulting 
from subsidence. 
 
In accordance with Condition 4 of Schedule 6 and Condition 12 of Schedule 2 of the Project Approval, 
these rehabilitation and remediation measures are described in the detailed management plans 
prepared for the Metropolitan Coal Longwalls 20-22 Extraction Plan, viz. the Water Management Plan, 
Biodiversity Management Plan, Land Management Plan, Heritage Management Plan, Built Features 
Management Plan and Public Safety Management Plan. These management plans will be revised for 
future longwalls and included in future Extraction Plans.  
 
In summary: 
 
• The Land Management Plan describes measures for cliffs and associated overhangs, steep 

slopes and land in general. 

• The Water Management Plan describes measures for aesthetic values and excessive stream 
bank erosion and sedimentation. 

• The Biodiversity Management Plan describes measures for impacts on upland swamps and other 
vegetation (e.g. riparian vegetation). 

• The Built Features Management Plan describes measures for infrastructure items.  

• The Public Safety Management Plan describes measures for subsidence impacts that are 
deemed to present a safety hazard. 

 

5 REHABILITATION OBJECTIVES AND PERFORMANCE INDICATORS 
 
The Project Approval requires Metropolitan Coal to achieve the rehabilitation objectives outlined in 
Table 11 of Condition 1, Schedule 6, detailed below.  An additional column has been added to 
Table 11 from the Project Approval to outline the relevant Metropolitan Coal management plan in which 
each rehabilitation domain is covered in more detail.  
 
The rehabilitation objectives for each domain detailed in Table 11 of Condition 1, Schedule 6 of the 
Project Approval are discussed below.  
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Table 11: Rehabilitation Objectives 

Domain Rehabilitation objective Relevant Plan(s) 

Surface Facilities Area Set through condition 2 below Metropolitan Coal Rehabilitation 
Strategy 

Waratah Rivulet, 
between the 
downstream edge of 
Flat Rock Swamp and 
the full supply level of 
the Woronora Reservoir 
 
Eastern Tributary, 
between the maingate 
of Longwall 26 and the 
full supply level of the 
Woronora Reservoir 

Restore surface flow and pool holding capacity 
as soon as reasonably practicable 

Metropolitan Coal Rehabilitation 
Management Plan 

Cliffs Ensure that there is no safety hazard beyond that 
existing prior to mining 

Metropolitan Coal Longwalls 20-
22 Public Safety Management 
Plan 

Other land affected by 
the project 

Restore ecosystem function, including 
maintaining or establishing self-sustaining native 
ecosystems: 

• comprised of local native plant species; with 

• a landform consistent with the surrounding 
environment 

Metropolitan Coal Rehabilitation 
Management Plan 

Built features Repair/restore to pre-mining condition or 
equivalent 

Metropolitan Coal Longwalls 20-
22 Built Features Management 
Plan 

Community Minimise the adverse socio-economic effects 
associated with mine closure including the 
reduction in local and regional employment 

 
Ensure public safety 

Metropolitan Coal Longwalls 20-
22 Rehabilitation Strategy 
and/or Metropolitan Coal Public 
Safety Management Plan 

 
 

5.1 SURFACE FACILITIES AREA  
 
The rehabilitation objective for the surface facilities area is set through Condition 2 of Schedule 6 of the 
Project Approval, which states: 
 

Rehabilitation Strategy – Surface Facilities Area 
 
2.  By the end of October 2011, the Proponent shall prepare a Rehabilitation Strategy for the surface 

facilities area to the satisfaction of the Director-General. This strategy must: 

(a)  be prepared by a team of suitably qualified and experienced experts whose appointment 
has been endorsed by the Director-General; 

(b)  be prepared in consultation with relevant stakeholders, including WCC and the CCC; 

(c)  investigate options for the future use of the area upon the completion of mining; 

(d)  describe and justify the proposed rehabilitation strategy for the area; and 

(e)  define the rehabilitation objectives for the area, as well as the proposed completion criteria 
for this rehabilitation. 
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In accordance with Condition 4 of Schedule 6 and Condition 12 of Schedule 2 of the Project Approval, 
the rehabilitation objective for the surface facilities area will be addressed in the Metropolitan Coal 
Rehabilitation Strategy (Figure 2).  
 

5.2 WARATAH RIVULET AND EASTERN TRIBUTARY  
 
The rehabilitation objective for Waratah Rivulet (between the downstream edge of Flat Rock Swamp 
and the full supply level of the Woronora Reservoir) and the Eastern Tributary (between the maingate 
of Longwall 26 and the full supply level of the Woronora Reservoir), viz. Restore surface flow and pool 
holding capacity as soon as reasonably practicable, is addressed in Sections 7.2 and 8.2. 
 
Metropolitan Coal will assess the progress of the stream remediation measures in achieving the 
rehabilitation objective for Waratah Rivulet and the Eastern Tributary against the following performance 
indicator: 
 

Analysis of water level recession rates for a pool indicates a similar pool behaviour to that which 
existed prior to being impacted by subsidence. 
 

5.3 CLIFFS 
 
In accordance with Condition 4 of Schedule 6 and Condition 12 of Schedule 2 of the Project Approval, 
the rehabilitation objective for cliffs, viz. Ensure that there is no safety hazard beyond that existing prior 
to mining, will be addressed in the Metropolitan Coal Public Safety Management Plan (Figure 2). 
 

5.4 OTHER LAND AFFECTED BY THE PROJECT 
 
The rehabilitation objective for other land affected by the Project, viz. Restore ecosystem function, 
including maintaining or establishing self-sustaining native ecosystems: comprised of local native plant 
species; with a landform consistent with the surrounding environment, is addressed in Sections 7.1, 8.1 
and 8.3 of this RMP.   
 
Metropolitan Coal will assess the progress of the rehabilitation and remediation measures in achieving 
the rehabilitation objective for other land affected by the Project against the following performance 
indicators: 
 

Redundant equipment/infrastructure items have been removed. 

The site is neat and tidy (i.e. it does not contain any rubbish). 

No weed management measures are required. 

No erosion or sediment control measures are required. 

Where appropriate, native vegetation is naturally regenerating or active revegetation is 
establishing.  

No further active revegetation measures are required. 
 

5.5 BUILT FEATURES 
 
In accordance with Condition 4 of Schedule 6 and Condition 12 of Schedule 2 of the Project Approval, 
the rehabilitation objective for built features, viz. Repair/restore to pre-mining condition or equivalent, 
will be addressed in the Metropolitan Coal Built Features Management Plan (Figure 2). 
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5.6 COMMUNITY 
 
In accordance with Condition 4 of Schedule 6 and Condition 12 of Schedule 2 of the Project Approval, 
the rehabilitation objective for the community, viz. Minimise the adverse socio-economic effects 
associated with mine closure including the reduction in local and regional employment, will be 
addressed in the Metropolitan Coal Rehabilitation Strategy (Figure 2). 
 
In accordance with Condition 4 of Schedule 6 and Condition 12 of Schedule 2 of the Project Approval, 
the rehabilitation objective for the community, viz. Ensure public safety, will be addressed in the 
Metropolitan Coal Public Safety Management Plan for the underground mining area and surrounds and 
in the Metropolitan Coal Rehabilitation Strategy for the Major Surface Facilities Area (Figure 2). 
 

6 BASELINE DATA 
 
Baseline data of relevance to areas requiring rehabilitation or remediation activities includes: 
 
Ecological Information 

• Vegetation community mapping by Bangalay Botanical Surveys (2008) (Figure 7). 

• Threatened flora species recorded in the Project Underground Mining Area and surrounds 
(Figure 8).  

• Endangered Ecological Communities recorded in the Project Underground Mining Area and 
surrounds (Figure 7), namely: 

– Southern Sydney Sheltered Forest on Transitional Sandstone Soils in the Sydney Basin 
Bioregion (vegetation community 5a shown on Figure 7). 

– O’Hares Creek Shale Forest Endangered Ecological Community (vegetation communities 5b 
and 5r shown on Figure 7). 

• Threatened fauna recorded in the Project Underground Mining Area and surrounds (Figure 9).  

• Terrestrial and aquatic ecology data and baseline information described in the Metropolitan Coal 
Longwalls 20-22 Biodiversity Management Plan. 

• Terrestrial and aquatic ecology data and information included in the Metropolitan Coal Project 
Environmental Assessment (HCPL, 2008). 

Aboriginal Heritage Information 

• Known Aboriginal heritage sites recorded in the Project Underground Mining Area and surrounds 
(Figure 10). 

• Aboriginal heritage site data and baseline information described in the Metropolitan Coal 
Longwalls 20-22 Heritage Management Plan. 

• Aboriginal heritage data and information included in the Metropolitan Coal Project Environmental 
Assessment (HCPL, 2008). 

Land Information 

• Information on cliffs and associated overhangs, steep slopes and land in general provided in the 
Metropolitan Coal Longwalls 20-22 Land Management Plan.  

• Land information included in the Metropolitan Coal Project Environmental Assessment (HCPL, 
2008). 
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Water Information 

• Detailed stream mapping and photographic records of the Waratah Rivulet, Eastern Tributary, 
Tributary A and Tributary B provided in the Metropolitan Coal Longwalls 20-22 Water 
Management Plan.  

• Watercourse data (e.g. surface and groundwater quantity and quality data) referred to in the 
Metropolitan Coal Longwalls 20-22 Water Management Plan and Catchment Monitoring Program. 

• Watercourse information included in the Metropolitan Coal Project Environmental Assessment 
(HCPL, 2008). 

 
As described in Section 7.1.1, the Metropolitan Coal Construction Management Plan will describe the 
management measures that will be implemented for surface construction works (excluding remediation 
or rehabilitation works) for future surface disturbance areas in the Woronora Special Area. This 
includes pre-disturbance planning activities such as the identification of specific flora characteristics of 
the areas proposed to be disturbed and identification of specific management measures to minimise 
impacts on flora, prior to, during and/or following the completion of the surface works including natural 
regeneration and/or rehabilitation measures. Such baseline information will be available for any new 
surface disturbance sites addressed by the Construction Management Plan.  
 
For previously established surface disturbance areas, reports such as Environmental Management 
Plans and Review of Environmental Factors submitted to the SCA contain relevant baseline 
information for the existing surface disturbance sites. 
 

7 REHABILITATION AND REMEDIATION MEASURES 
 
This section describes the measures that will be implemented to rehabilitate and/or remediate Project 
impacts, including impacts associated with surface activities in the underground mining area and 
surrounds (Section 7.1) and impacts associated with subsidence impacts on stream pools and rock 
bars (Section 7.2).   
 
As described in Section 4.3, other rehabilitation and remediation measures will be described in the 
detailed management plans prepared for the Metropolitan Coal Longwalls 20-22 Extraction Plan 
including the Water Management Plan, Biodiversity Management Plan, Land Management Plan, 
Heritage Management Plan, Built Features Management Plan and Public Safety Management Plan, 
and future revisions of these plans.  
 
Rehabilitation and remediation measures will be implemented, as appropriate, to comply with the 
relevant statutory requirements and the Project rehabilitation objectives. 
 
Monitoring of the performance of the rehabilitation and remediation measures against the rehabilitation 
objectives and performance indicators is described in Section 8. 
 
Rehabilitation and remediation activities will be reported in the Annual Review (Section 10). 
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7.1 REHABILITATION OF SURFACE DISTURBANCE AREAS 
 
In accordance with Table 11 of Condition 1, Schedule 6 of the Project Approval, Metropolitan Coal is 
required to achieve the following rehabilitation objective for other land affected by the Project:  
 

Restore ecosystem function, including maintaining or establishing self-sustaining native 
ecosystems: 

• comprised of local native plant species; with 

• a landform consistent with the surrounding environment. 
 
A Rehabilitation Management Plan – Surface Disturbance Register will be used to manage the 
implementation of rehabilitation measures (Appendix 1). Monitoring of the performance of the 
rehabilitation measures is described in Section 8. 
 
Sections 7.1.1 to 7.1.5 outline the measures that will be implemented to rehabilitate surface 
disturbance areas. 
 

7.1.1 Pre-Disturbance Planning  
 
The Metropolitan Coal Construction Management Plan will describe the management measures that 
will be implemented for surface construction works (excluding remediation or rehabilitation works) for 
future surface disturbance areas in the Woronora Special Area.   
 
The management of vegetation clearance/surface disturbance activities will include: 
 
• Detailed site inspections to identify the specific flora characteristics of the areas proposed to be 

disturbed. 

• Identification of areas in which specific surface works involving vegetation clearance will be 
avoided or limited (e.g. within swamps, Endangered Ecological Communities (EECs) and areas 
where threatened flora species are present). 

• Final site selection and works design so as to minimise the amount of vegetation clearance 
required. 

• Identification of management measures to minimise impacts on flora, prior to, during and/or 
following the completion of the surface works including natural regeneration and/or rehabilitation 
measures. 

• Identification of management measures to minimise impacts on terrestrial fauna and their 
habitats.   

 
This information will be used to inform the rehabilitation of each site.  
 

7.1.2 Removal of Equipment or Infrastructure 
 
Equipment and infrastructure items that are redundant will be removed. The surface disturbance area 
will be inspected to identify the measures required to rehabilitate the site, such as those described in 
Sections 7.1.3 to 7.1.5.  Some equipment/infrastructure items may be removed during the life of the 
Project in accordance with the relevant Metropolitan Coal management plan(s), while other equipment/ 
infrastructure items are likely to remain in place until after the completion of mining operations. 
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As described above, the RMP will be reviewed and revised to include details of the final rehabilitation 
works and post-closure maintenance and monitoring requirements prior to the completion of mining 
operations.   
 

7.1.3 Erosion and Sediment Control Measures 
 
Temporary erosion and sediment controls (e.g. silt fences and sediment control structures) may be 
required to be installed prior to the commencement of surface disturbance activities.  Erosion and 
sediment control measures will be designed in general accordance with applicable erosion and 
sediment control principles and guidelines (e.g. Managing Urban Stormwater: Soils and Construction, 
Volume 2E Mines and Quarries [Department of Environment and Climate Change, 2008]) in 
accordance with the Metropolitan Coal Construction Management Plan.  Erosion and sediment controls 
will remain in place until such time as ground disturbed by the works has been stabilised. 
 

7.1.4 Weed Management Measures 
 
Where weeds are found to occur specifically in areas subject to mine-related surface activities, weed 
management measures will be implemented to limit the spread and colonisation of noxious and 
environmental weeds. 
 
In accordance with the Metropolitan Coal Construction Management Plan, Metropolitan Coal will limit 
activities that cause soil disturbance.  
 
Weed management of surface disturbance areas will include: 
 
• Inspections of mine-related surface disturbance areas to identify areas requiring weed 

management measures to be implemented.   

• Implementation of weed management measures (e.g. mechanical removal and application of 
approved herbicides in authorised areas).  Prior to the use of any chemical controls, the chemicals 
will be approved by the relevant landholder and the Material Safety Data Sheet for the chemical 
obtained prior to spraying.   

• Follow-up inspections to assess the effectiveness of the weed management measures 
implemented and the requirement for any additional management measures.  

• Consultation with the SCA and other relevant landholders in relation to weed management 
activities. 

• The implementation of measures that favour the restoration of native vegetation (where 
appropriate) is also considered an effective method of weed management. 

 
The weed management activities will be reported in the Annual Review (Section 10). 
 

7.1.5 Natural Regeneration/Revegetation Measures 
 
It is anticipated that the majority of surface disturbance areas required by the Project will be of a size 
that revegetation of the disturbed area would occur naturally from adjacent native vegetation.  In other 
disturbance areas, measures may need to be implemented to encourage natural regeneration (e.g. 
placing stockpiled vegetative material over cleared areas).   
 
Active revegetation of native vegetation (e.g. planting and/or direct seeding) will be implemented in the 
event natural regeneration is not considered to be progressing satisfactorily.   
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The selection of species for active planting and/or direct seeding will be determined in consideration of 
the site characteristics (e.g. slope, elevation and soil) and vegetation communities at, or in the vicinity 
of, the disturbance area.  Active revegetation will utilise endemic plant species.  Specifically, any active 
revegetation in the Woronora Special Area will utilise seed collected from the Woronora Special Area.  
Active revegetation will include the seeding and/or planting of upper, mid and lower storey native 
species.  Metropolitan Coal will consult with the SCA and DRE prior to the conduct of any active 
revegetation in the Woronora Special Area. 
 
The overriding objective of both natural regeneration and active revegetation is to establish self-
sustaining vegetation appropriate to the landforms. 
 

7.2 STREAM POOL/ROCK BAR REMEDIATION 
 
Metropolitan Coal is required to achieve the rehabilitation objective specified in Table 11 of Condition 1, 
Schedule 6 of the Project Approval for Waratah Rivulet and the Eastern Tributary.  
 
Table 11: Rehabilitation Objectives 

Domain Rehabilitation objective 

Waratah Rivulet, between the 
downstream edge of Flat Rock Swamp 
and the full supply level of the Woronora 
Reservoir 
 
Eastern Tributary, between the maingate 
of Longwall 26 and the full supply level of 
the Woronora Reservoir 

Restore surface flow and pool holding capacity as soon as 
reasonably practicable 

 
 
Sections 7.2.1 and 7.2.2 describe the vegetation and Aboriginal heritage management measures that 
will be implemented at a stream remediation site prior to the commencement of remediation activities.  
 
Sections 7.2.3 and 7.2.4 describe the stream remediation that will be conducted on the Waratah 
Rivulet and Eastern Tributary, respectively.   
 
Section 7.2.5 describes the fracture characterisation activities that will be implemented at rock bars 
requiring remediation and Section 7.2.6 describes the stream grouting techniques that will be used.  
Section 7.2.7 describes the site layout of stream remediation activities at each rock bar and 
Section 7.2.8 describes the environmental management measures that will be implemented during the 
conduct of the stream remediation activities.   
 
A Rehabilitation Management Plan – Stream Remediation Register will be used to manage the 
implementation of stream remediation measures (Appendix 2).  Monitoring of the performance of the 
stream remediation measures is described in Section 8.   
 

7.2.1 Pre-disturbance Vegetation Management 
 
Vegetation clearance activities (i.e. the removal, lopping or slashing of vegetation) may be required for 
stream remediation activities. Management measures will be implemented at sites where vegetation 
clearance is necessary. The vegetation management of proposed stream remediation sites is 
described below. 
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Threatened Flora Surveys 
 
Prior to disturbance, surveys for threatened flora species will be conducted within the proposed stream 
remediation area.  Works will be relocated, where feasible, to avoid or minimise impacts on any 
threatened species population.   
 
In the event field inspections identify individuals of a threatened flora species within a proposed stream 
remediation area that are not practicable to avoid, the potential impacts of the proposed works on the 
population of the threatened flora species will be assessed by a suitably qualified and experienced 
ecologist.  
 
In the event the proposed stream remediation activities are considered likely to have a significant 
impact on a population of the threatened species listed under the TSC Act or EPBC Act, the proposed 
works will be modified to avoid such an outcome.  
 
It is anticipated that the majority of activities will be able to avoid disturbance to individuals of a 
threatened flora species.  
 
The outcomes of the threatened flora surveys will be recorded in the Rehabilitation Management Plan 
– Stream Remediation Register (Appendix 2).   
 
Site Inspection  
 
An inspection of the proposed stream remediation area will be conducted to identify management 
measures to be implemented to minimise impacts on flora, prior to, during and/or following the 
completion of the stream remediation works.  Potential management measures include: 
 
• Restricting vegetation clearance to the slashing of vegetation (i.e. leaving the lower stem and 

roots in-situ to maximise the potential for natural regrowth), rather than the removal of trees. 

• Lopping of branches, rather than the removal of trees. 

• The use of existing fire trails to access sites to minimise the disturbance of soils. 

• Limiting the amount of soil disturbance to the minimum required for the mobilisation, placement 
and operation of equipment and for maintaining access to equipment.   

• The use of rubber lattice matting or other measures to delineate work areas and to minimise 
disturbance to soils and vegetation. 

• Identification of specific management measures to minimise impacts on terrestrial fauna and their 
habitats (e.g. avoiding the removal of trees or branches containing hollows, the placement of 
lopped branches in the general vicinity etc.). 

• Identification of specific rehabilitation measures (e.g. placing stockpiled vegetative material over 
cleared areas to encourage natural regeneration). 

 
The outcomes of the site inspection will be recorded in the Rehabilitation Management Plan – Stream 
Remediation Register (Appendix 2).   
 
Final Site Selection and Works Design 
 
The results of the surveys/assessments will be used to inform final site selection and works design to 
minimise the amount of vegetation clearance required. 
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7.2.2 Pre-disturbance Aboriginal Heritage Management 
 
Pre-Clearance Surveys 
 
In accordance with the Metropolitan Coal Heritage Management Plan, pre-clearance surveys will be 
undertaken to identify the most appropriate location for stream remediation activities.  Pre-clearance 
surveys will involve the following: 
 
1.  Developing an inventory of surface infrastructure and conducting an initial desktop risk 

assessment based on the location of known sites. 

2.  Undertaking a pre-clearance survey of the proposed stream remediation site(s). 

3.  Assessing potential impacts to nearby Aboriginal heritage site(s) based on the results of the pre-
clearance surveys and determining the most appropriate location for stream remediation activities.  

4.  Where practicable, stream remediation activities will be located so as to avoid or minimise 
impacts to Aboriginal heritage sites.  If impacts cannot be avoided, appropriate management 
and/or mitigation measures will be undertaken in accordance with the Metropolitan Coal Heritage 
Management Plan. 

 
Where Aboriginal heritage sites are located close to required stream remediation works, the surface 
disturbance protocol described below will be conducted. 
 
Surface Disturbance Protocol 
 
The surface disturbance protocol aims to avoid accidental damage to Aboriginal heritage sites located 
close to surface disturbance works. As described above, pre-clearance surveys will be undertaken to 
identify the most appropriate location for stream remediation activities. 
 
This protocol will apply to surface disturbance works (e.g. exploration works, installation/operation/ 
maintenance of surface infrastructure, construction/maintenance of access tracks, monitoring and 
stream restoration) proposed to be located close to any known Aboriginal heritage site(s).  
 
Stream remediation activities will be undertaken in consideration of the following: 
 
1.  Avoidance of impact to Aboriginal heritage sites will be the primary management measure, where 

practicable. 

2.  To avoid accidental damage to Aboriginal heritage sites located close to stream remediation 
activities works, appropriate demarcation will be implemented (e.g. fencing, sign-posting or 
temporary flagging). 

3.  Where avoidance is not practicable, a comprehensive baseline record will be developed and 
consideration of salvage will be undertaken in consultation with Aboriginal stakeholders prior to 
disturbance. 

 
Recording and Registering New Aboriginal Heritage Sites 
 
Any previously unrecorded Aboriginal heritage sites identified during fieldwork (e.g. pre-clearance 
surveys) will be recorded using the standard OEH site card. This information will be submitted to the 
OEH for registration on the OEH Aboriginal Heritage Information Management System (AHIMS) 
database. Any previously unrecorded sites will also be subject to archaeological and cultural 
significance assessment, in consultation with Aboriginal stakeholders. Any previously unrecorded sites 
will be managed in accordance with the requirements of the Metropolitan Coal Heritage Management 
Plan. 
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Aboriginal Stakeholder Participation 
 
The number of participants in an effective field team is governed by a number of safety, logistic and 
access considerations, including: 
 
• Safety: a large group can be difficult to keep together when moving through dense vegetation in 

steep terrain. Large groups move slowly (especially through dense vegetation and in steep terrain) 
and can prevent a rapid response (i.e. evacuation) to imminent dangers that can often be 
encountered (e.g. bush fire warnings and electrical storms). 

• Logistics: Participant numbers are limited by vehicle availability and safety restrictions. The 
remote nature of the area requires the use of vehicles for efficient field work. 

• Access Restrictions: The area is within an SCA Schedule One special area. Public access is 
controlled in this area to protect water quality and ecological integrity (SCA, 2007). Excessive 
access into this area is not consistent with the SCA’s Special Areas Strategic Plan of 
Management (SCA, 2007). 

 
Aboriginal stakeholders will be invited to attend relevant scheduled fieldwork in consideration of the 
above and also in accordance with relevant OEH consultation guidelines. In accordance with the 
Metropolitan Coal Heritage Management Plan, scheduled fieldwork to which Aboriginal stakeholders 
will be invited to attend includes: 
 
• Aboriginal heritage monitoring; 

• supplementary fieldwork and pre-clearance surveys; and 

• the planning for and/or implementation of management and mitigation measures. 
 
Invitations to attend scheduled fieldwork will be provided in writing with at least four weeks notice 
where possible. Dates for undertaking fieldwork will be subject to consultation with Aboriginal 
stakeholders and archaeologists. Prior to undertaking fieldwork, all participating Aboriginal 
stakeholders and archaeologists will be required to provide copies of current relevant insurances (i.e. 
public liability and workers compensation). Participating stakeholders and archaeologists will also be 
required to meet standard occupational health and safety requirements (i.e. appropriate personal 
protection equipment and random drug and alcohol testing). 
 
Metropolitan Coal will maintain a consultation log to record all correspondence with Aboriginal 
stakeholders (e.g. emails, telephone calls, letters, meeting minutes, etc.). 
 
Aboriginal stakeholders will be invited to comment on relevant draft documentation regarding the 
management of Aboriginal cultural heritage, if and when required.  
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7.2.3 Waratah Rivulet Stream Pool/Rock Bar Remediation 
 
In accordance with Condition 1, Schedule 6 of the Project Approval, surface flow and pool holding 
capacity is required to be restored on the Waratah Rivulet between the downstream edge of Flat Rock 
Swamp and the full supply level of the Woronora Reservoir.  
 
The Project Approval also requires Metropolitan Coal not to exceed the subsidence impact 
performance measures outlined in Table 1 of Condition 1, Schedule 3.  The subsidence impact 
performance measure specified in Table 1 of Condition 1, Schedule 3 in relation to the Waratah Rivulet 
watercourse is: 

 
Table 1:  Subsidence Impact Performance Measures 

Watercourses  

Waratah Rivulet between the full supply 
level of the Woronora Reservoir and the 
maingate of Longwall 23 (upstream of 
Pool P) 

Negligible environmental consequences (that is, no diversion of 
flows, no change in the natural drainage behaviour of pools, 
minimal iron staining, and minimal gas releases) 

 
Sections 7.2.3.1 to 7.2.3.3 describe stream remediation on the Waratah Rivulet at pools/rock bars 
overlying the completed mining area, at pools/rock bars downstream of the completed mining area to 
the Longwall 23 maingate, and pools/rock bars downstream of the Longwall 23 maingate to the full 
supply level of the Woronora Reservoir, respectively.  A remediation schedule for 2014 is provided as 
Attachment A. 
 
The subsidence impact performance measure described above relates to the pools/rock bars described 
in Section 7.2.3.3. 
 
7.2.3.1 Completed Mining Area (Downstream of Flat Rock Swamp to Longwall 20 Tailgate) 
 
Pools A, B, C, E, F, G, G1, H and I on the Waratah Rivulet are situated in the completed mining area 
(i.e. overlying Longwalls 1 to 13) between Flat Rock Swamp and the tailgate of Longwall 20 (Figure 6).  
As described in Section 8.2, Pools B, C, E, G, G1, H and I will be manually monitored on a daily basis, 
while Pools A and F will be monitored continuously with a data logger. 
 
As a result of previous mining, the water levels in pools upstream of Pool G1 have been impacted by 
mine subsidence. Metropolitan Coal will restore surface flow and pool holding capacity at these pools 
as soon as reasonably practicable. 
 
Stream remediation activities have commenced at Pools A and F in accordance with approvals 
obtained from the SCA under Part 5 of the EP&A Act.  The rock bars at Pools A and F are considered 
to largely control the pools located upstream of these rock bars.  As a result, Metropolitan Coal 
anticipates that the restoration of surface flow and pool holding capacity at Pools A and F will restore 
the surface flow and pool holding capacity of pools between Flat Rock Swamp and Pool F.  
Metropolitan Coal will assess whether stream remediation is required at any additional pools/rock bars 
between Flat Rock Swamp and Pool F once stream remediation activities at Pools A and F have been 
completed. 
 
In the event stream remediation activities are required at any additional pools/rock bars between Flat 
Rock Swamp and Pool F once stream remediation activities at Pools A and F have been completed, 
Metropolitan Coal will prepare stream remediation plans in consultation with the SCA and DRE and 
include the plans in Appendix 4 of the RMP.  Metropolitan Coal will also provide the SCA and the DRE 
with 14 days notice of their intention to commence stream remediation activities at each pool/rock bar.  
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Stream remediation will be triggered at Pools G1, H or I on the Waratah Rivulet if the water depth in a 
pool falls below the water depth required for continuous flow over the corresponding downstream rock 
bar (i.e. stops overflowing), except if as a result of climatic conditions.  The control pools on Woronora 
River will be inspected (for a similar response).  Note that since this reach of the Waratah Rivulet will 
experience subsidence, the absolute water RLs in mAHD will reduce with the RLs of the rock bars 
(notwithstanding any non-systematic subsidence effects).  Surveys of the rock bars relative to the pool 
water levels has been conducted to assess the depth of water at which point the overflow of the 
downstream rock bar would cease.  The water depth is directly measured by the water level sensor 
and will be assessed against the relevant ‘cease to overflow’ value.  If water monitoring sensors 
indicate that the depth of water has reached a level at which point water will cease to overflow the 
relevant rock bar, then visual inspection of the pool will be conducted. 
 
Metropolitan Coal will advise the SCA, OEH, NSW Office of Water, DPI - Fisheries, DP&I and DRE 
that the stream remediation process has been triggered. Stream remediation plans for rock bars G, 
G1, H and I are provided in Appendix 4 and the stream remediation activities are described in 
Sections 7.2.5 to 7.2.8.  Metropolitan Coal will also provide the SCA and the DRE with 14 days notice 
of their intention to commence stream remediation activities at each pool/rock bar.  Stream 
remediation activities will commence at Pools G/G1 following the completion of remediation activities at 
Pool F. 
 
Metropolitan Coal is committed to stream remediation at the earliest opportunity which will be 
influenced by a number of factors. These include the subsidence regime, stream flow conditions and 
status of current remediation works. These are described below. 
 
Subsidence Regime 
 
Stream remediation activities will not occur during periods when subsidence is more than 
20 mm/month.  More than one remedial effort may be required at an individual pool/rock bar given that 
additional impacts may be associated with successive longwalls.  That is, additional stream 
remediation activities may need to be conducted following further subsidence following mining of the 
subsequent longwall. 
 
Stream Flow 
 
The specific timing of stream remediation activities will also be influenced by practical considerations, 
such as the amount of stream flow.  Generally, the volume of stream flow is required to be such that 
surface flow over the respective rock bar is absent. 
 
Status of Current Remediation Works 
 
It is anticipated that remediation activities would generally follow mining in a downstream direction 
however as indicated previously, additional remediation measures may be required in some areas.  
 

7.2.3.2 Downstream of Completed Mining Area (Longwall 20 Tailgate to Longwall 23 Maingate) 
 
Pools J, K, L, M, M1, N and O on the Waratah Rivulet are situated downstream of the completed 
mining area, between the Longwall 20 tailgate and Longwall 23 maingate (Figure 6).  Pools J to O will 
be monitored continuously with a data logger (Section 8.2). 
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Stream remediation will be triggered at Pools J, K, L, M, M1, N or O on the Waratah Rivulet if the water 
depth in a pool falls below the water depth required for continuous flow over the corresponding 
downstream rock bar (i.e. stops overflowing), except if as a result of climatic conditions.  The control 
pools on Woronora River will be inspected (for a similar response).  As described for the pools above, 
as this reach of the Waratah Rivulet will experience subsidence, the absolute water RLs in mAHD will 
reduce with the RLs of the rock bars (notwithstanding any non-systematic subsidence effects). Surveys 
of the rock bars relative to the pool water levels has been conducted to assess the depth of water at 
which point the overflow of the downstream rock bar would cease.  The water depth is directly 
measured by the water level sensor and will be assessed against the relevant ‘cease to overflow’ 
value.  If water monitoring sensors indicate that the depth of water has reached a level at which point 
water will cease to overflow the relevant rock bar, then visual inspection of the pool will be conducted. 
 
Metropolitan Coal will advise the SCA, OEH, NSW Office of Water, DPI - Fisheries, DP&I and DRE 
that the stream remediation process has been triggered. Stream remediation plans for rock bars J, L 
and N are provided in Appendix 4 and the stream remediation activities are described in Sections 7.2.5 
to 7.2.8.  Stream remediation plans for rock bars K, M, M1 and O are discussed below. Metropolitan 
Coal will also provide the SCA and the DRE with 14 days notice of their intention to commence stream 
remediation activities at each pool/rock bar. As described above, Metropolitan Coal is committed to 
stream remediation at the earliest opportunity, however the conduct of activities will be influenced by a 
number of factors. 
 
The water level in Pool K is considered to be substantially controlled by the rock bar of Pool L, while 
Pools M and M1 are considered to be substantially controlled by Rock Bar N.  As a result, Metropolitan 
Coal anticipates that the restoration of surface flow and pool holding capacity at Pools L and N will 
restore the surface flow and pool holding capacity of Pools K, M1 and M.  Metropolitan Coal will assess 
whether additional stream remediation works are required at Pools K, M1 and M once stream 
remediation activities at Pools L and N have been completed.  In the event stream remediation 
activities are required at Pools K, M1 and M once stream remediation activities at Pools L and N have 
been completed, Metropolitan Coal will prepare stream remediation plans in consultation with the SCA 
and DRE and include the plans in Appendix 4 of the RMP.    
 
The water level in Pool O is considered to be substantially controlled by the water level in Pool P.  As 
described in Section 7.2.3, the Project Approval requires Metropolitan Coal not to exceed the 
subsidence impact performance measure for the Waratah Rivulet watercourse outlined in Table 1 of 
Condition 1, Schedule 3 of the Project Approval (i.e. no diversion of flows or change in the natural 
drainage behaviour of Pool P).  If stream remediation works are required at Pool O, Metropolitan Coal 
will prepare a stream remediation plan in consultation with the SCA and DRE and include the plan in 
Appendix 4 of the RMP. 
    
7.2.3.3 Downstream of Longwall 23 Maingate  
 
Pools P, Q, R, S, T, U, V and W on the Waratah Rivulet are situated between the Longwall 23 
maingate and the full supply level of the Woronora Reservoir (Figure 6).  Pools P to W will be 
monitored continuously with a data logger (Section 8.2). 
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Although not anticipated to be required, stream remediation will be triggered at Pools P, Q, R, S, T, U, 
V or W if the assessment of monitoring results indicates the subsidence impact performance measure: 
 

negligible environmental consequences (that is, no diversion of flows, no change in the natural 
drainage behaviour of pools, ……. ) on the Waratah Rivulet between the full supply level of the 
Woronora Reservoir and the maingate of Longwall 23 (upstream of Pool P)  

 
has been exceeded.  Exceedance of the subsidence impact performance measure will be assessed as 
a component of the Metropolitan Coal Longwalls 20-22 Water Management Plan and revisions of the 
Water Management Plan for future longwalls. 
 

7.2.4 Eastern Tributary Stream Remediation  
 
In accordance with Condition 1, Schedule 6 of the Project Approval, surface flow and pool holding 
capacity is required to be restored on the Eastern Tributary between the maingate of Longwall 26 and 
the full supply level of the Woronora Reservoir. 
 
The Project Approval also requires Metropolitan Coal not to exceed the subsidence impact 
performance measures outlined in Table 1 of Condition 1, Schedule 3.  The subsidence impact 
performance measure specified in Table 1 of Condition 1, Schedule 3 in relation to the Eastern 
Tributary watercourse is: 

 
Table 1:  Subsidence Impact Performance Measures 

Watercourses  

Eastern Tributary between the full supply 
level of the Woronora Reservoir and the 
maingate of Longwall 26 

Negligible environmental consequences over at least 70% of the 
stream length (that is no diversion of flows, no change in the 
natural drainage behaviour of pools, minimal iron staining and 
minimal gas releases) 

 
Pools ETAF to ETAU on the Eastern Tributary are situated between the maingate of Longwall 26 and 
the full supply level of the Woronora Reservoir (Figure 6).   
   
Stream remediation will be triggered at Pools ETAF, ETAG, ETAH, ETAI, ETAJ, ETAK, ETAL, ETAM, 
ETAN, ETAO, ETAP, ETAQ, ETAR, ETAS, ETAT or ETAU if the assessment of monitoring results 
indicates the subsidence impact performance measure:  
 

negligible environmental consequences over at least 70% of the stream length (that is, no 
diversion of flows, no change in the natural drainage behaviour of pools, …….) on the Eastern 
Tributary between the full supply level of the Woronora Reservoir and the maingate of Longwall 26 

 
has been exceeded.  
 
As described in the Metropolitan Coal Longwalls 20-22 Water Management Plan, Pool ETAF is 
situated approximately 925 m downstream of the Longwall 22 maingate. The subsidence impact 
performance measure for the Eastern Tributary watercourse will be assessed as a component of future 
Extraction Plans and revisions to the Metropolitan Coal Longwalls 20-22 Water Management Plan.   
 
Stream remediation activities will commence when subsidence is less than 20 mm/month.  As 
described above, more than one remedial effort may be required at an individual pool/rock bar given 
that additional impacts may be associated with successive longwalls.  That is, additional stream 
remediation activities may need to be conducted when subsidence again drops to less than 
20 mm/month following mining of the subsequent longwall. 



Metropolitan Coal – Rehabilitation Management Plan 
 
 
 

Metropolitan Coal – Rehabilitation Management Plan 
Revision No. RMP-R01-E  Page 33 
Document ID: Rehabilitation Management Plan  

 

The specific timing of stream remediation activities will also be influenced by practical considerations, 
such as the amount of stream flow.  Generally, the volume of stream flow is required to be such that 
surface flow over the respective rock bar is absent.  
 
In the event stream remediation activities are required at Pools ETAF, ETAG, ETAH, ETAI, ETAJ, 
ETAK, ETAL, ETAM, ETAN, ETAO, ETAP, ETAQ, ETAR, ETAS, ETAT or ETAU, Metropolitan Coal 
will prepare stream remediation plan(s) in consultation with the SCA and DRE and include the plans in 
Appendix 4 of the RMP.  Metropolitan Coal will also provide the SCA and the DRE with 14 days notice 
of their intention to commence stream remediation activities at each pool/rock bar.  
 

7.2.5 Fracture Characterisation 
 
Fracture characterisation activities will be conducted to measure the depth and lateral extent of the 
sub-surface fracture network at each rock bar requiring stream remediation, extending up to 20 m up 
the bank of the watercourse.  Fracture characterisation activities will include the drilling of cored holes 
to a depth of approximately 20 m, or to 5 m below the deepest identified fracture, whichever is deeper, 
to:  
 
• determine the depth of fracturing; 

• measure the relative volume of fine versus large void spaces; and 

• determine the horizontal connectivity between fractures. 
 
A borehole calliper will be used to identify the location of individual fractures intersecting the drill holes.  
 
The stream remediation plans provided in Appendix 4 detail the location of the fracture characterisation 
activities at rock bars F, G, G1, H, I, J, L and N on the Waratah Rivulet.   
 

7.2.6 Stream Grouting Techniques 
 
The principal management measure that will be used to restore surface flow and pool holding capacity 
is the injection of polyurethane (PUR) grouting products into the fracture network. The grouting product 
that will be used in the remediation activities is Spetec H100, which is a single component, inert, 
potable water compatible product used for consolidation, stabilisation and/or sealing of strata.  A 
desktop risk assessment review of Spetec H100 has been prepared by Dr Barry Noller of the Centre 
for Mined Land Rehabilitation.  The review is provided as Attachment B. 
 
A grout curtain will be constructed across a rock bar by drilling a line of holes at regular intervals 
(approximately 2 m) and progressively injecting PUR at a range of depths (approximately 20 m to 
surface).  The injection of PUR grout reduces the permeability of the overall rock mass by filling voids 
and thereby reducing sub-surface flow pathways.  
 
Other potential stream remediation techniques and their possible application to different situations 
include: 
 
• Hand grouting – the sealing of cracks exposed on the surface using hand applicators.   

• Shallow pattern grouting – drilling shallow holes using small hand held drilling equipment and low 
pressure injection of a grout using a portable pump. 

• Deep pattern or curtain grouting – drilling deeper holes using traditional air and or reverse 
circulation drilling rigs.  Higher pressure grouting techniques can also be used.   
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• Deep angle hole cement grouting – remote directional drilling techniques can be used to access 
otherwise inaccessible sites. The same grouting methods as deep pattern/curtain grouting 
outlined above can be used. 

 
The full range of available techniques will be considered in the design of stream remediation programs 
for individual rock bars.  
 
The RMP currently includes management measures applicable to the use of PUR grouting products.  
In the event an alternative stream remediation technique is proposed to be used, the RMP will be 
revised in consultation with the SCA, OEH, DPI - Fisheries and the DP&I, and to the satisfaction of the 
Director-General of the DRE. 
 

7.2.7 Site Layout 
 
The remediation activities will primarily involve the drilling of holes and injection of grout into sub-
surface fractures. Associated activities include the mobilisation, placement and operation of equipment 
and the implementation of a variety of environmental management measures.  
 
The detailed plans included in Appendix 4 for rock bars F, G, G1, H, I, J, L and N on the Waratah 
Rivulet illustrate the location of the grout injection zone, as well as the positioning of major equipment 
and controls. Drilling equipment will include a diesel-operated Fraste Multidrill PL rubber tracked mini-
drill rig, drill rods and a Dingo. Injection equipment will include a pneumatic PUR injection pump, 
portable air compressor, grout injection hoses, grout header, injection tubes and inflatable packers. A 
temporary shelter may also be erected at the injection site and/or pump site to provide personnel with 
shelter.   
 
The detailed plans included in Appendix 4 also show the approximate location of equipment for drilling 
and grout injection activities. The positioning of some equipment (such as the drill rig, compressed air 
pumps, hoses, bunded pumps, geofabric straw bale filters, first aid kits etc.) will change during the 
conduct of activities. The environmental controls pertaining to the drilling location will be moved 
according to the change in the position of the drill rig.   
 
Barriers (i.e. tape) will be erected at access points to the remediation area to establish the area as a 
restricted entry area.  All non-essential personnel will be restricted from the injection area during the 
pumping process.  
 
Access to rock bars and pools on the Waratah Rivulet between Pool G and Pool O by Metropolitan 
Coal personnel and contractors will be via a single track along the Waratah Rivulet.  Access to the 
drilling and grout injection work area for track mounted machinery (drill rig and mini tipper) may occur 
along areas of exposed rock outcrop within the bed of the Waratah Rivulet.  Where sudden changes in 
bed level occur, access will be facilitated by use of temporary steel ramps or sand bags as necessary.  
Rubber track or lattice matting will also be used in areas to minimise impacts.  A helicopter will be used 
to access areas/deliver drilling equipment not accessible by tramming the drill rig. Equipment that is 
unable to be carried in by hand (e.g. settling tanks, drill rig etc.) will be transported by helicopter to the 
remediation site. Remediation activities at Pools L and N will also involve the placement (and checking) 
of delivery hoses from the pumping station located on Fire Road 9C to the remediation site.  
 
Checks relevant to site layout will be conducted, similar to the example Activity Checklists provided in 
Appendix 5.  The example Activity Checklists provided in Appendix 5 have been developed for stream 
remediation activities at the Pool A rock bar.   
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7.2.8 Environmental Management Measures  
 
A range of environmental management measures will be implemented during the conduct of stream 
remediation works including: 
 
• management of any soil and vegetation disturbance; 

• erosion and sediment controls to minimise the potential for any downstream effects; 

• stream flow diversion and reduction of sub-surface flows during the application of PUR grouting 
products; 

• drill cuttings containment and disposal; 

• fuel management; 

• management of grouting products and injection operations; 

• waste management; and 

• transport and handling of equipment and materials. 
 
These environmental management measures are described in detail in Sections 7.2.6.1 to 7.2.6.10. 
 

7.2.8.1 Soil and Vegetation Management 
 
The disturbance of soils will be limited to the minimum required for the mobilisation, placement and 
operation of the drilling and injection equipment and for maintaining access to equipment.  
 
Where possible, existing fire trails will be utilised for the siting/delivery of equipment and for access to 
remediation sites.  The positioning of equipment and controls will be site specific, as detailed in 
Appendix 4 for each rock bar that is anticipated to require stream remediation works. 
 
Vegetation disturbance will be kept to a practical minimum.  To minimise impacts on terrestrial 
vegetation, vegetation clearance will generally be restricted to the slashing of vegetation (i.e. leaving 
the lower stem and roots in-situ to maximise the potential for re-growth) and lopping of branches, 
where practicable, rather than the removal of trees.  Any lopped branches will be left on the site in a 
random pattern.  Rubber lattice matting will be used to minimise vegetation disturbance in high traffic 
areas.  
 
Vehicles and equipment will be maintained to suitable standards to minimise the risk of the introduction 
of weeds.  Weed control measures will be implemented where required. 
 
A checklist of tasks relating to the implementation of soil and vegetation management measures will be 
completed on a regular basis similar to the example Metropolitan Coal Environmental Coordinator 
Checklist provided in Appendix 5.   
 

7.2.8.2 Erosion and Sediment Management 
 
An Erosion and Sediment Control Plan will be developed for each stream remediation site, similar to 
the example provided in Appendix 6 for stream remediation activities at the Pool A rock bar.  The 
Metropolitan Coal Environmental Coordinator will oversee the implementation of the Erosion and 
Sediment Control Plan and will have authority to cease drilling or injection activities if erosion or 
sediment controls are not working effectively. 
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A checklist of tasks relating to the implementation of erosion and sediment control measures will be 
completed on a regular basis similar to the example Metropolitan Coal Environmental Coordinator 
Checklist provided in Appendix 5.   
 

7.2.8.3 Drilling Method, Drill Cuttings Containment and Disposal of Drill Core 
 
Drill holes will be drilled during forecast dry weather, where practicable.  Only cored holes will be 
drilled.  Water will be used to clear the fine drill cuttings from the holes.  Drill core runoff will be 
contained using sediment management controls described in the Erosion and Sediment Control Plan 
to be developed for the site.  
 
Drill core will temporarily be stored in drill core trays high on the bank of the stream in an elevated 
equipment storage area.  The drill core trays will be removed from the site at the completion of the 
remediation activities.   
 
A checklist of tasks relating to drill core management will be completed on a regular basis, similar to 
the example Metropolitan Coal Environmental Coordinator Checklist provided in Appendix 5.  As 
described in Section 7.2.6.2 and Appendix 5, the Metropolitan Coal Environmental Coordinator will also 
conduct checks relevant to erosion and sediment control. 
 

7.2.8.4 Stream Flow Diversion and Reduction of Sub-Surface Flows 
 
The objective of stream flow diversion is to divert as much water as practicable from the sub-surface 
fracture network if required.  In the event that stream flows are above the rockbar, PUR injection 
activities will not be undertaken.   
 
Prior to and during grout injection activities, sub-surface flows in the vicinity of the grout injection 
hole(s) may be reduced to allow accurate placement of PUR product below surface by using pumps to 
reduce the standing water level.  The pump inlets will vary according to the stream remediation site, 
however, will typically include the pool subject to remediation activities and existing boreholes in the 
vicinity of the injection activities.  
 
Water extracted from the pool subject to the remediation activities and the existing boreholes will be 
conveyed downstream of the site sediment controls (back into Waratah Rivulet) via hoses.  ‘Lay flat’ 
hoses will potentially be used for ease of handling, however, if abrasion damages the lay flat hoses, 
then rubber hoses will be used. 
 
The number of pumps and the type of pump (petrol or compressed air) for the transfer of water will be 
determined on the basis of the flows encountered and the ability of the PUR to be placed without 
compromise to the quality of injection.  If an additional air compressor is required to power the pumps, 
then it will be located consistent with the detailed site plans provided in Appendix 4 and will be bunded 
separately.  Bunding will be constructed around diesel operated compressors and petrol pumps as 
described in Section 7.2.8.5. 
 
Stand-by pumps will be stored in the elevated equipment storage area designated on the detailed 
plans in Appendix 4.   
 
If pumping cannot reduce sub-surface flows sufficiently to allow the controlled injection of PUR, then 
grouting activities will cease until a suitable flow regime can be established.  
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A checklist of tasks relating to the stream flow diversion and reduction of sub-surface flows will be 
completed on a regular basis, similar to the example Metropolitan Coal Environmental Coordinator 
Checklist provided in Appendix 5.   
 

7.2.8.5 Fuel and Spill Management 
 
The use of fuels and oils will be managed to minimise the risk of spills or leaks as described below.  
 
Large quantities of fuel will not be stored on-site.  Small amounts of fuel will be required for equipment 
and will be transported by vehicle and carried in by hand to the drilling site. Fuel will be 
transported/carried in a closed container (e.g. jerry can) and re-fuelling will be undertaken using an 
appropriately sized funnel.   
 
Equipment (e.g. drill rigs, compressors, pumps) will be regularly inspected for leaks of oil/fuel/coolant, 
as described in the example Activity Checklists and Duty Cards provided in Appendix 5.   
 
Bunding will be installed around all diesel operated equipment.  Diesel compressors will be bunded 
using a purpose built ‘drive-in bund’ which has been custom made by Absorb Environmental Solutions 
Pty Ltd or alternatively, the bunds will be lined with a solid continuous plastic liner draped over the 
straw bales and covering the entire floor of the area inside the bunding in one continuous sheet.  The 
bunds will have sufficient capacity to contain in excess of 10% above the maximum fuel/oil storage 
capacity of the equipment.   
 
Bunding will also be installed around petrol pumps.  Bunding will comprise continuous straw bale 
bunding lined with a solid continuous plastic liner draped over the straw bales and covering the entire 
floor of the area inside the bunding in one continuous sheet.  The bunded area will have sufficient 
capacity to contain in excess of 10% above the maximum fuel/oil storage capacity of the pump. 
 

Spill containment/treatment resources (i.e. spill kits) will be provided and personnel will be trained in 
their use.  The spill kits will include: absorbent material 40 litre bag of Organic Oil/Fuel absorbent; 
absorbent pads: 20 of 480 X 430 mm pads; garbage bags; shovel; and bag of rags. 
 
The spill kits will be located: 
 
• In each vehicle transporting the grouting products. These spill kits will remain with the vehicles at 

all times. The vehicle spill kits will also service the PUR pump site during grouting activities. 

• At the bunded air compressor. 

• At the injection/drilling site. 
 
Any spill that occurs will be immediately cleaned up and reported to the: 
 
• Site Supervisor;   

• Metropolitan Coal Technical Services Manager;  

• SCA (via their Incident Management Number – 1800 061 069); and 

• DRE. 
 

The Site Supervisor and the Metropolitan Coal Technical Services Manager (or delegate) will 
investigate any spills. 
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Metropolitan Coal will train personnel in the containment and treatment of spills and the use of spill kits. 
 

7.2.8.6 Management of Grouting Products and Injection Operations 
 
A series of Duty Cards will be developed which identifies the responsibility of each key operator 
involved in the stream remediation activities including the PUR transport driver, nozzle operator, pump 
operator, Site Supervisor and Metropolitan Coal Environmental Coordinator.  Example Duty Cards are 
provided in Appendix 5.   
 
A series of Activity Checklists will also be developed to manage the transport of PUR, set-up, start-up 
(pre-injection), and clean-up activities to check that all controls are in place and working effectively.  
Each operator will have clearly identified Activity Checklist(s) to work through.  Example Activity 
Checklists are provided in Appendix 5.   
 
Formal inspections by the Site Supervisor will be conducted: a) prior to the commencement of daily 
activities; b) during the conduct of daily activities; and c) at the completion of daily activities. In addition, 
site personnel will be required to regularly inspect/observe the management measures and controls 
whilst undertaking their duties.  
 
A number of Activity Checklists will be countersigned by the Site Supervisor to provide an additional 
layer of control (refer to the examples in Appendix 5). 
 
Management controls overlap between Activity Checklists, for example, inspection of the hose 
couplings is conducted by three people to provide additional layers of risk mitigation. 
 
The Metropolitan Coal Environmental Coordinator is authorized to cease the remediation activities if 
handling or injection operations or Activity Checklists are identified as not being undertaken in 
accordance with the RMP. 
 
Appendix 7 provides additional information on the management of grouting products and injection 
activities that will be implemented to prevent or minimise impacts on the environment. 
 

7.2.8.7 Contingency Plans in the Event of Wet Weather 
 
In the event of imminent heavy rain, drilling will cease and equipment will be moved to high ground on 
the bank of the stream at the equipment storage area(s) shown on the stream remediation plans in 
Appendix 4.  In addition, drilling and pumping equipment will be moved to high ground at the end of 
each day.  Also at the end of each day, the runoff capture dam will be dewatered, the geotextile straw 
bale filters and the runoff capture dam will be cleared of accumulated sediment (using hand tools) and 
the sediment disposed of into the two 2,500 L tanks positioned on the stream bank. 
 

7.2.8.8 Waste Management 
 
Rubbish will be collected daily for disposal off-site. On completion of the remediation activities, 
equipment and all waste (such as litter, used materials, etc.) will be removed from the site.  
 
A portable chemical toilet will be located on a nearby fire road.  Personnel will be instructed to use the 
facility.  Sewage wastes will be removed from the site by a registered contractor and disposed of in an 
appropriate manner.  
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7.2.8.9 Transport Management 
 
Measures will be implemented to minimise the potential impacts of vehicles.  These include: 
 
• Only 4WD vehicles are permitted. 

• Vehicles movements will be kept to the minimum necessary. 

• Vehicles will be required to observe the 40 km/hr speed limit on all roads within the catchment. 

• The remediation areas will be accessed by two locked gates from the Princes Highway using 
existing fire trails.  All gates will be kept locked at all times. 

• Vehicles will be parked along adjacent fire roads. 

• No vehicles are permitted within the bed of the Waratah Rivulet to the drilling and grout injection 
work area. 

• The use of a helicopter to access areas/deliver drilling equipment not accessible by tramming the 
drill rig. 

• Access to the drilling and grout injection work area for track mounted machinery (drill rig and mini 
tipper) may occur along areas of exposed rock outcrop within the bed of the Waratah Rivulet.  
Where sudden changes in bed level occur, access will be facilitated by use of temporary steel 
ramps or sand bags as necessary. 

• Access to the catchment area will not occur after 10 mm of rain has been received in any 24 hour 
period or at the discretion of the SCA Manager Catchment Operations South East. 

• Vehicles will not be used in the catchment unless they have been serviced and maintained to an 
acceptable standard.  No servicing or maintenance of vehicles will be conducted in the catchment.   

 

7.2.8.10 Bushfire Preparedness and Management 
 
A Bushfire Preparedness Plan will be developed for each stream remediation site. An example 
Bushfire Preparedness Plan is provided in Appendix 8.   
 
Hot work will be carried out in accordance with the SCA Hot Work Policy for the Bushfire Season and 
no hot work will occur without an SCA Hot Work Permit.   
 

8 MONITORING 
 

8.1 SURFACE DISTURBANCE AREAS 
 

8.1.1 Monitoring of Rehabilitation Measures 
 
The Rehabilitation Management Plan – Surface Disturbance Register (Appendix 1) will be used to 
monitor the performance of the measures implemented to rehabilitate surface disturbance areas. 
 
Some surface disturbance areas will be able to be rehabilitated during the life of the Project (e.g. 
monitoring sites no longer required), while other surface disturbance areas will likely remain until after 
the completion of mining operations. 
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Once a surface disturbance area is no longer being utilised, monitoring will be conducted to assess: 
 
• where appropriate, whether equipment/infrastructure items have been removed;  

• whether the area is tidy or rubbish removal is required; 

• whether erosion and sediment controls are required and if so, the effectiveness of those 
installed; 

• the presence of weeds and the need for the implementation of weed control measures;  

• where appropriate, whether vegetation is re-establishing naturally or whether active revegetation 
is required; and 

• if active revegetation is conducted, whether vegetation is establishing. 

 
The frequency of monitoring of surface disturbance areas subject to rehabilitation will be largely driven 
by the status of the site.  For example, sites that are identified as requiring the implementation of 
further rehabilitation measures (e.g. weed control or erosion and sediment control) will be inspected on 
a more frequent basis to assess whether the measures have been effective.  The dates on which 
individual site inspections are conducted will be recorded in the Rehabilitation Management Plan – 
Surface Disturbance Register, along with the findings of the site inspection (Appendix 1). 
 
Rehabilitation measures will be reported in the Annual Review (Section 10). 
 

8.1.2 Assessment against Performance Indicators and Rehabilitation Objective 
 
Metropolitan Coal will assess the progress of the rehabilitation measures against the following 
performance indicators: 
 

Redundant equipment/infrastructure items have been removed. 

The site is neat and tidy (i.e. it does not contain any rubbish). 

No weed management measures are required. 

No erosion or sediment control measures are required. 

Where appropriate, native vegetation is naturally regenerating or active revegetation is 
establishing.  

No further active revegetation measures are required. 
 
The progress of the rehabilitation will be recorded in the Rehabilitation Management Plan – Surface 
Disturbance Register (Appendix 1). 
 
When appropriate, an assessment of the site will be made against the rehabilitation objective for other 
land affected by the Project, viz. Restore ecosystem function, including maintaining or establishing self-
sustaining native ecosystems: comprised of local native plant species; with a landform consistent with 
the surrounding environment. 
 
The rehabilitation objective will be considered to have been met if: 
 
• the site contains self-sustaining native vegetation (i.e. the vegetation is able to sustain itself, 

without the implementation of any management measures); 

• the vegetation is healthy;  
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• the native vegetation is comprised of local native plant species, as assessed by a suitably 
qualified botanist;  

• ecosystem function is considered to have been restored (i.e. ecosystem processes [water cycle, 
nutrient cycle and energy interception]1 at site scale are functioning well); and 

• the landform is consistent with the surrounding environment. 
 
The assessment will be recorded in the Rehabilitation Management Plan – Surface Disturbance 
Register (Appendix 1).   
 
The rehabilitation objective will be met prior to lease relinquishment.  It is anticipated that many of the 
minor surface disturbance areas will meet this rehabilitation objective during the life of the Project, 
however, other areas will require a greater period of time for Metropolitan Coal to achieve the 
rehabilitation objective. 
 

8.2 STREAM POOL/ROCK BAR REMEDIATION 
 

8.2.1 Monitoring of Pool Water Levels 
 
The water level in Pools B, C, E, G, G1, H and I on Waratah Rivulet will be manually monitored daily, 
while Pools A, F, J, K, L, M, N, O, P, Q, R, S, T, U, V and W on Waratah Rivulet will be monitored 
using a continuous water level sensor and logger (Figure 6).   
 
Pools ETAF, ETAG, ETAH, ETAI, ETAQ and ETAU, downstream of maingate 26 on the Eastern 
Tributary will also be monitored using a continuous water level sensor and logger (Figure 6). 
 
Continuous water level sensors and loggers will also monitor water levels in control Pools WRP1, 
WRP2, WRP3 and WRP4 on the Woronora River. 
 
Data from these devices will be downloaded monthly. 
 
Stream remediation will be triggered: 
 
• at pools/rock bars on Waratah Rivulet between the downstream edge of Flat Rock Swamp and 

the full supply level of the Woronora Reservoir; or 

• at pools/rock bars on the Eastern Tributary between the maingate of Longwall 26 and the full 
supply level of the Woronora Reservoir; 

 
as described in Sections 7.2.3 and 7.2.4.  
 
Stream remediation activities will commence when subsidence is less than 20 mm/month.  More than 
one remedial effort may be required at an individual pool/rock bar given that additional impacts may be 
associated with successive longwalls.  That is, additional stream remediation activities may need to be 
conducted when subsidence again drops to less than 20 mm/month following mining of the subsequent 
longwall. 

                                                      
1  Water cycle considerations (e.g. does the water cycle provide adequate moisture through infiltration into the soil or does it run 

off the land causing erosion?). 
Nutrient cycle considerations (e.g. are nutrients available to living things?). 
Energy flow considerations (e.g. how much sunlight falls on green leaves and gets turned into food for the ecosystem? How 
much is wasted striking dead growth or bare ground?). 
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The specific timing of pool restoration activities will also be influenced by practical considerations, such 
as the amount of stream flow (refer Section 7.2.3).  Generally, the volume of stream flow is required to 
be such that surface flow over the respective rock bar is absent.  
 

8.2.2 Monitoring of Stream Remediation Measures 
 

8.2.2.1 Stream Remediation Measures and Environmental Controls 
 
The Site Supervisor will be responsible for ensuring the work is undertaken in a safe manner and 
together with the Metropolitan Coal Environmental Coordinator that the environmental management 
undertakings and commitments are implemented.  
 
The duties and responsibilities of each role will be outlined in Duty Cards (examples are provided in 
Appendix 5).  An inspection and reporting system will be used during the activities to check that all 
controls are in place and working effectively.  A copy of the example inspection checklists are provided 
in Appendix 5.  The checklists reflect the various phases of the remediation activities and the specific 
environmental controls to be performed according to each task.  Each operator responsible for a given 
task, for example transportation of PUR, will be required to complete a checklist and the Site 
Supervisor will confirm that all checklists comply with the necessary controls.   
 

8.2.2.2 Water Monitoring Program 
 
During Grouting Activities 
 
Daily surface water quality will be monitored at two sites upstream and at two sites downstream of the 
remediation works.  Field-based parameters will include pH, electrical conductivity (EC), turbidity and 
total organic carbon (TOC).  pH, EC and turbidity will be sampled in the field using hand-held meters. 
TOC will be sampled in the field and analysed at the Metropolitan Coal site within approximately 
4 hours of sampling.  
 
Should field samples indicate values at the downstream sites outside the baseline water quality data 
have occurred, samples will be collected and sent for laboratory testing. 
 
Laboratory-based parameters will include pH, EC, turbidity, Oxidation Reduction Potential (Eh), TOC, 
dissolved organic carbon (DOC), major ions (calcium [Ca], magnesium [Mg], sodium [Na], potassium 
[K], chloride [Cl], sulphate [SO4] and bicarbonate [HCO3]) and trace metals (aluminium [Al], iron [Fe] 
and manganese [Mn]).  Samples collected for laboratory cation, anion and metal analysis will be field 
filtered.  
 
Data Analysis 
 
Field based water quality results obtained during the conduct of grout injection activities will be 
compared to baseline water quality data immediately upon receipt of the results.  Where monitoring 
results at the downstream sites indicate values outside (i.e. higher or lower) baseline water quality data 
for Waratah Rivulet, the values will be compared to the results (for the same sampling time) for the 
upstream sites. If any field test result of a downstream site is above (outside) baseline limits and is also 
above (outside) values obtained from testing at an upstream site on that day, drilling and injection 
activities will cease and the water quality samples will be sent to the laboratory for analysis.   
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In the event laboratory testing confirms the downstream results are outside baseline water quality data 
and the results for the upstream sites, an investigation will be triggered and drilling and injection 
activities will immediately cease.  The SCA will be notified immediately via the Incident Number 1800 
061 069. 
 
Water Quality Data Investigation 
 
An investigation will be undertaken in the event the laboratory testing of monitoring results at the 
downstream sites indicate values outside the baseline water quality data for the Waratah 
Rivulet/Eastern Tributary and the results for the upstream sites. The investigation will include but not 
be limited to the following: 
 
• Review of any trends in the data. 

• Consideration of the site activities being undertaken at the time (e.g. drilling versus grout 
injection). 

• Consideration of the prevailing and preceding meteorological conditions. 

• Consideration of any other significant events that may have an influence on water quality (e.g. 
bushfires). 

 
As a result of the investigation, a specialist assessment will be made of whether the water quality 
variation is being caused by the remediation activities and could potentially result in a significant impact 
on aquatic ecology or downstream water supplies. 
 
Further grout injection works will not be undertaken unless the specialist assessment concludes that it 
is safe to do so without resulting in a significant impact on aquatic ecology or downstream water 
supplies.  The results of the investigation will be reported to the SCA and DRE.   
 

8.2.3 Assessment against Performance Indicator and Rehabilitation Objective 
 
Metropolitan Coal will assess the progress of the stream remediation measures against the following 
performance indicator: 
 

Analysis of water level recession rates for a pool indicates a similar pool behaviour to that which 
existed prior to being impacted by subsidence. 
 

The progress of the stream remediation will be recorded in the Rehabilitation Management Plan – 
Stream Remediation Register (Appendix 2). 
 
The water level recession rates performance indicator will be considered to have been met if data 
analysis indicates there is not a statistically significant change in pool water level recession rates after 
stream remediation, compared to pool water level recession rates prior to the triggering of stream 
remediation. 
 
The rehabilitation objective for the Waratah Rivulet between the downstream edge of Flat Rock 
Swamp and the full supply level of the Woronora Reservoir and the Eastern Tributary between the 
maingate of Longwall 26 and the full supply level of the Woronora Reservoir, viz. Restore surface flow 
and pool holding capacity as soon as reasonably practicable, will be assessed using the results of the 
assessment of performance indicator. 
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8.3 OTHER NATURAL OR BUILT FEATURES IMPACTED BY SUBSIDENCE  
 
In accordance with Condition 4 of Schedule 6 and Condition 12 of Schedule 2 of the Project Approval, 
rehabilitation and remediation measures for impacts to other natural or built surface features resulting 
from subsidence are described in the detailed management plans prepared for the Metropolitan Coal 
Longwalls 20-22 Extraction Plan.  The relevant management plan for subsidence impacts on natural or 
built surface features is outlined in Table 2.  
 

Table 2 
Summary of Rehabilitation and Remediation Measures included in Other Management Plans 

 

Potential Subsidence Impact Relevant Plan(s) 

Impacts on streams including aesthetic 
values, stream bank erosion and cliff 
falls 

Metropolitan Coal Longwalls 20-22 Water Management Plan 

Impacts on upland swamps and 
vegetation  

Metropolitan Coal Longwalls 20-22 Biodiversity Management Plan 

Cliffs and associated overhangs, steep 
slopes and land in general 

Metropolitan Coal Longwalls 20-22 Land Management Plan and 
Metropolitan Coal Longwalls 20-22 Public Safety Management Plan 

Aboriginal heritage items Metropolitan Coal Longwalls 20-22 Heritage Management Plan 
Built features Metropolitan Coal Longwalls 20-22 Built Features Management 

Plan 
 
In relation to the rehabilitation objective for other land affected by the Project, viz. Restore ecosystem 
function, including maintaining or establishing self-sustaining native ecosystems: comprised of local 
native plant species; with a landform consistent with the surrounding environment, Metropolitan Coal 
will monitor rehabilitation and remediation measures implemented in accordance with the Metropolitan 
Coal Longwalls 20-22 Biodiversity Management Plan and revisions of the plan for future Extraction 
Plans. The results of the monitoring will be used to assess whether this rehabilitation objective has 
been met. 
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9 CONTINGENCY PLAN 
 
In the event the rehabilitation objectives for either: 
 
• Waratah Rivulet, between the downstream edge of Flat Rock Swamp and the full supply level of 

the Woronora Reservoir - Restore surface flow and pool holding capacity as soon as reasonably 
practicable, 

• Eastern Tributary, between the maingate of Longwall 26 and the full supply level of the Woronora 
Reservoir - Restore surface flow and pool holding capacity as soon as reasonably practicable, or 

• Other land affected by the Project - Restore ecosystem function, including maintaining or 
establishing self-sustaining native ecosystems: comprised of local native plant species; with a 
landform consistent with the surrounding environment,  

 
are not met, Metropolitan Coal will implement the Contingency Plan described below. 
 
Contingency Plan 
 
• Metropolitan Coal will report the reasons the objective has not been met to DRE. 

• Metropolitan Coal will identify an appropriate course of action with respect to the rehabilitation 
objective, in consultation with specialists and relevant agencies, as necessary.  For example: 

– proposed contingency measures; and 

– a program to review the effectiveness of the contingency measures. 

Potential contingency measures include: 

– The implementation of additional stream remediation measures, either using PUR or 
alternative remediation techniques. 

– The implementation of additional management measures for other land affected by the 
Project including erosion and sediment control, weed management measures and 
revegetation measures.   

• Metropolitan Coal will submit the proposed course of action and a program to review the 
effectiveness of the contingency measures to DRE for approval.  

• Metropolitan Coal will implement the approved course of action to the satisfaction of DRE. 

 

10 ANNUAL REVIEW AND IMPROVEMENT OF ENVIRONMENTAL PERFORMANCE 
 
In accordance with Condition 3, Schedule 7 of the Project Approval, Metropolitan Coal will conduct an 
Annual Review of the environmental performance of the Project by the end of October 2010, and 
annually thereafter.  
 
The Annual Review will specifically address the environmental performance of the RMP and will: 
 
• describe the works carried out in the past year, and the works proposed to be carried out over 

the next year; 

• include a comprehensive review of the monitoring results and complaints records of the Project 
over the past year, including a comparison of these results against the: 

− relevant statutory requirements, limits or performance measures/criteria; 
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− monitoring results of previous years; and 

− relevant predictions in the Environmental Assessment, Preferred Project Report and 
Extraction Plan; 

• identify any non-compliance over the last year, and describe what actions were (or are being) 
taken to ensure compliance; 

• identify any trends in the monitoring data over the life of the Project; 

• identify any discrepancies between the predicted and actual impacts of the Project, and analyse 
the potential cause of any significant discrepancies; and 

• describe what measures will be implemented over the next year to improve the environmental 
performance of the Project. 

 
As described in Section 2, this RMP will be reviewed within three months of the submission of an 
Annual Review, and revised where appropriate. 
 

11 INCIDENTS 
 
An incident is defined as a set of circumstances that causes or threatens to cause material harm to the 
environment, and/or breaches or exceeds the limits or performance measures/criteria in the Project 
Approval.  
 
The reporting of incidents will be conducted in accordance with Condition 6, Schedule 7 of the Project 
Approval.  Metropolitan Coal will notify the Director-General of the DP&I and any other relevant 
agencies of any incident associated with the Project as soon as practicable after Metropolitan Coal 
becomes aware of the incident.  Within seven days of the date of the incident, Metropolitan Coal will 
provide the Director-General of the DP&I and any relevant agencies with a detailed report on the 
incident. 
 

12 COMPLAINTS 
 
A protocol for the managing and reporting of complaints has been developed as a component of 
Metropolitan Coal’s Environmental Management Strategy and is described below. 
 
The Environment and Community Manager is responsible for maintaining a system for recording 
complaints.  
 
Metropolitan Coal will maintain public signage advertising the telephone number on which 
environmental complaints can be made.  The Environment and Community Manager is responsible for 
ensuring that the currency and effectiveness of the service is maintained.  Notifications of complaints 
received are to be provided as quickly as practicable to the Environment and Community Manager.   
 
Complaints and enquiries do not have to be received via the telephone line and may be received in any 
other form.  Any complaint or enquiry relating to environmental management or performance is to be 
relayed to the Environment and Community Manager as soon as practical.  All employees are 
responsible for ensuring the prompt relaying of complaints.  All complaints will be recorded in a 
complaints register.  
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For each complaint, the following information will be recorded in the complaints register: 
 
• date and time of complaint; 

• method by which the complaint was made; 

• personal details of the complainant which were provided by the complainant or, if no such details 
were provided, a note to that effect; 

• nature of the complaint; 

• the action(s) taken by Metropolitan Coal in relation to the complaint, including any follow-up 
contact with the complainant; and 

• if no action was taken by Metropolitan Coal, the reason why no action was taken. 
 
The Environment and Community Manager is responsible for ensuring that all complaints are 
appropriately investigated, actioned and that information is fed back to the complainant, unless 
requested to the contrary.  
 
In accordance with Condition 10, Schedule 7 of the Project Approval, the complaints register will be 
made publicly available on the website and updated on a monthly basis.  A summary of complaints 
received and actions taken will be presented to the Community Consultative Committee as part of the 
operational performance review.   
 

13 NON-COMPLIANCES WITH STATUATORY REQUIREMENTS 
 
A protocol for the managing and reporting of non-compliances with statutory requirements has been 
developed as a component of Metropolitan Coal’s Environmental Management Strategy and is 
described below. 
 
Compliance with all approvals, plans and procedures will be the responsibility of all personnel (staff 
and contractors) employed on or in association with Metropolitan Coal, and will be developed through 
promotion of Metropolitan Coal ownership under the direction of the General Manager.  
 
The Technical Services Manager and/or Environment and Community Manager will undertake regular 
inspections, internal audits and initiate directions identifying any remediation/rectification work required, 
and areas of actual or potential non-compliance.  
 
As described in Section 11, Metropolitan Coal will notify the Director-General of the DP&I and any other 
relevant agencies of any incident associated with Metropolitan Coal as soon as practicable after 
Metropolitan Coal becomes aware of the incident.  Within seven days of the date of the incident, 
Metropolitan Coal will provide the Director-General of the DP&I and any relevant agencies with a 
detailed report on the incident. 
 
A review of Metropolitan Coal’s compliance with all conditions of the Project Approval, mining leases 
and all other approvals and licences will be conducted prior to (and included within) each Annual 
Review.  The Annual Review will be made publicly available on the Peabody website. 
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Additionally, in accordance with Condition 8, Schedule 7 of the Project Approval, an independent 
environmental audit will be conducted by the end of December 2011, and a minimum of once every 
three years thereafter.  A copy of the audit report will be submitted to the Director-General of the DP&I 
and made publicly available on the Peabody website.  The independent audit will be conducted by an 
appropriately qualified, experienced and independent team of experts whose appointment has been 
endorsed by the Director-General of the DP&I.  
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ATTACHMENT A 
 

2014 REMEDIATION SCHEDULE 



ID Task 
Mode

Task Name Duration Start Finish

1 Waratah Rivulet Grouting Works  204 days Mon 
12/05/14

Fri 20/02/15

2 Grouting Works ‐ WRS4 77 days Mon 
12/05/14

Tue 26/08/14

3 Mobilisation 1 day Mon 12/05/14Mon 12/05/14

4 Site Establishment 3 days Tue 13/05/14 Thu 15/05/14

5 Ground Characterisation 20 days Fri 16/05/14 Thu 12/06/14

6 Drilling and Grouting Works 45 days Fri 13/06/14 Thu 14/08/14

7 Rehabilitation of work site 5 days Fri 15/08/14 Thu 21/08/14

8 Demobilisation 3 days Fri 22/08/14 Tue 26/08/14

9 Grouting Works ‐ Flatrock Crossing 64 days Wed 
27/08/14

Mon 
24/11/14

10 Mobilisation 1 day Wed 27/08/14Wed 27/08/14

11 Site Establishment 3 days Thu 28/08/14 Mon 1/09/14

12 Ground Characterisation 20 days Thu 28/08/14 Wed 24/09/14

13 Drilling and Grouting Works 35 days Thu 25/09/14 Wed 12/11/14

14 Rehabilitation of work site 5 days Thu 13/11/14 Wed 19/11/14

15 Demobilisation 3 days Thu 20/11/14 Mon 24/11/14

16 Grouting Works ‐ WRS5 62 days Tue 25/11/14 Wed 
18/02/15

17 Mobilisation 1 day Tue 25/11/14 Tue 25/11/14

18 Site Establishment 3 days Wed 26/11/14 Fri 28/11/14

19 Ground Characterisation 20 days Mon 1/12/14 Fri 26/12/14

20 Drilling and Grouting Works 50 days Mon 1/12/14 Fri 6/02/15

21 Rehabilitation of work site 5 days Mon 9/02/15 Fri 13/02/15

22 Demobilisation 3 days Mon 16/02/15Wed 18/02/15

Week ‐2 Week ‐1 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10Week 11Week 12Week 13Week 14Week 15Week 16Week 17Week 18Week 19Week 20Week 21Week 22Week 23Week 24Week 25Week 26Week 27Week 28Week 29Week 30Week 31Week 32Week 33Week 34Week 35Week 36Week 37Week 38Week 39Week 40Week 41Week 42W
May June July August September October November December January February M

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration‐only

Manual Summary Rollup

Manual Summary

Start‐only

Finish‐only

Deadline

Progress

Page 1

Project: Waratah Rivulet Grouting
Date: Wed 30/04/14
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Centre for Mined Land Rehabilitation (CMLR)  

CMLR (www.cmlr.uq.edu.au ) 

At the forefront of research, education and technical expertise, the Centre for 

Mined Land Rehabilitation (CMLR) is leading the way we think about mining 

environmental management. 

 

CMLR is involved in a broad range of research and training projects with mining 

companies, industry bodies and government departments from across Australia 

and the world. 

 

As a part of one of the largest universities in the world, the CMLR has a team of 

highly skilled professionals focusing on the key issues facing modern mining and 

minerals processing industries. 

 

A member of the Sustainable Minerals Institute (previously the Sir James Foots 

Institute of Mineral Resources), the Centre was established at The University of 

Queensland in 1993 and has built on more than twenty years involvement with 

the mining and minerals industries.  

 CMLR and the Sustainable Minerals Institute (www.smi.uq.edu.au ) 

 

The Sustainable Minerals Institute (SMI) was established in 2001 as a joint 

initiative between the Queensland Government, The University of Queensland and 

the Minerals Industry. The proposed development was to build upon the existing 

expertise within the various centres and departments and provide and over-

arching framework for progressing Minerals Industry Research, Education and 

Training activities.  

The CMLR is the sole provider of environmental mining management within the 

University and has established for itself and the SMI a reputation of national and 
international significance. 

Our Location 

 

The CMLR is situated on the 5th floor of the Sir James Foots Building (No 47A) at 

the University of Queensland, St Lucia campus (www.uq.edu.au ). 
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1. Scope of Work 
 
CMLR was commissioned by Golders Associates Pty Ltd to undertake a desk 
top risk assessment of a polyurethane injection resin product for remediation 
activities on Waratah Rivulet at the Metropolitan Colliery, NSW. The details of 
the consultant are given in Appendix 1. 
 
This report gives a summary of the review of information undertaken on the 
polyurethane injection resin product Spetec H100 using a risk-based 
approach. The desk-top risk assessment takes into account potential 
concerns that injection products may affect the Waratah Rivulet with respect 
to: (i) water supply; and (ii) ecological health. The report also makes 
comparison with the polyurethane injection resin product previously used at 
Waratah Rivulet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 6

2.0 Background 
 
2.1 Metropolitan Colliery 

Metropolitan is a coal mine with extensive underground workings and is 
located 31 km north of Wollongong, New South Wales, Australia. The 
Metropolitan mine is operated by Peabody Energy Australia Pty Ltd. 

An artifact of the underground coal mining has been subsidence of creek beds 
that are located within or proximal to the mining area (NSWDP 2007). These 
impacts may affect the hydrology of creeks (e.g. sub-surface flow and water 
quality) and subsequently the ecology. Techniques to repair cracks in creek 
beds were investigated and trials undertaken (Noller 2007a; Noller 2007b; 
Noller and Edraki 2008). An alternative polyurethane injection resin product, 
Spetec H100, is now being considered and compared with the previously 
used products. 

2.2 Review Objectives 

This report considers the risks associated with use of Spetec H100 
polyurethane injection resin product for grouting application to seal cracks 
generated by subsidence from underground mining. 

The use of the polyurethane injection resin product needs to be undertaken in 
a manner which precludes or minimises deleterious effects on the 
environment and human health during application and from their long term 
placement. 
 
2.3 Risk-based Approach 
 
The risk assessment procedure, which is generally adopted (eNHealth 2012), 
considers the following steps: 
 

• Hazard identification 
• Dose response assessment 
• Exposure assessment 

 
Risk characterisation then enables the estimation of any adverse effect to be 
identified and to provide a means of devising risk management if appropriate. 
Risk management can then be applied on the basis of the assessments given 
below. 
 
Risk assessment is a process that enables management and communication 
tools to be developed to aid controlling any adverse effects of chemical 
applications (Ricci 2006). It comprises the discrete steps of identification of 
source and hazard, dose response, exposure and calculation of risk (ISO 
2009). There are acceptable risk management concepts that will apply to 
public health and the environment arising from exposure to grouting materials 
when applied under controlled conditions as pure or mixed formulations. 
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In the risk assessment process, exposure studies of biota may need to take 
into account formulation of the grouting compounds and their bioavailabilities. 
The risks to the environment need to take into account effects on: (i) terrestrial 
species; and (ii) aquatic species (ANZECC/ARMCANZ 2000; Suter II 1995). 
Other key areas at Waratah Rivulet include exposure assessment from 
drinking water as this creek system lies within a water supply catchment of the 
Sydney Catchment Authority. Assessment of drinking water quality is 
undertaken by following the procedures outlined by the Australian Drinking 
Water Guidelines (ADWG 2011).  
 
The currently accepted procedures in Australia of the Department of Health 
and Aged Care for human health (eNHealth 2012) and the USEPA of 
ecological health (USEPA 1998) enable the formalized approach of risk 
assessment to be applied when required. Calculation of dose, if applicable, 
enables recommendations to be made regarding safe criteria for public health 
and the environment. The understanding of risk assessment and 
implementation and management are two sequential steps where assessment 
is first undertaken followed by development of the management tool based on 
identified risks. In many cases a complete risk assessment may not be 
undertaken for practical reasons. For this reason decision making tools are 
developed to provide a risk-based approach that acts as a framework. The 
first step of risk assessment is hazard identification.  
 
At Waratah Rivulet the important end points from any grouting application are 
considered to be the effects on the ecosystem health and to the downstream 
drinking water catchment area. Lower aquatic life forms such as macro-
invertebrate species, algae, lichens and microbial species are likely to be 
most significant in Waratah Rivulet because species such as fish are relatively 
few. 
 
The desk-top assessment takes into account potential concerns that grouting 
materials may affect the Waratah Rivulet with respect to: (i) water supply; and 
(ii) ecological health.  
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3.0 Review of Product Information 
 

Resiplast NV (RP Industries) is a Belgium company located at 
Gulkenrodestraat 3,2160, Wommelgem, Belgium. Since its inception in 1963 
RP Industries has developed a large number of resin systems for various 
industrial applications. With more than 40 years’ experience and brand names 
including Spetec®, RP Industries is an established global market leader in the 
manufacture and development of synthetic resins and in special techniques 
for industry.  

The polyurethane injection resin product manufactured by RP Industries and 
the subject of this desk top assessment is Spetec® H100.  

 
3.1 Spetec H100 
 
3.1.1 Composition and properties 
 
Spetec H100 is a ‘single component’ universal PUR H100 which uses PU 
H100 and PU H100 ACC mixed in-situ to give a solvent-free polyurethane 
pre-polymer for single-shot injection for water cut-off in geological and other 
structures and filling of water bearing cavities (Appendix 2). Spetec H100 is 
specifically designed for rapid water stopping and ground stabilisation. This 
resin is designed for control of high volume water ingress, stabilisation of 
fractured rock, sands and gravels and land-fill materials, void filling and repair 
of concrete structures. The end product polyurethane that is harmless to the 
environment and resistant to biological attack; i.e. it is biologically inert. 
 
Spetec H100 is comprised of two parts, PU H100 (Appendix 3), uncured and 
PU H100 ACC (Appendix 4), which are mixed in an injection pump that can 
pump the mixture into an appropriate single-shot injection system. Spetec PU 
H100, uncured and PU H100 ACC, accelerator for PU 100 are very 
hygroscopic and are packed under a dry atmosphere. They are stored at 200C 
in their original unopened containers with a suggested shelf-life of at least 12 
months. Before using PU H100 ACC is always shaken well to make sure the 
mixture is homogenous in the chosen ratio (from 2% - 10%). Once opened 
containers should be used as soon as possible. 
 
Spetec PU H100 is a liquid with <50% of 4,4'-dimethylmethanediisocyanate 
which is appears to be the same as 4,4'-diphenylmethanediisocyanate (MDI) 
as both names are used (Appendix 3); it is a brown in colour with a viscosity 
of 150-250 mPas and density of 1.05-1.15 kg/m3 at 200C. The MDI is 
considered to be harmful by inhalation, irritating to eyes, respiratory system 
and skin. The MDI has limited effect on aquatic and terrestrial biota in the 
environment (European Communities 2005, World Health Organisation 
[WHO] 2001) because of MDI’s virtual insolubility in water (< 0.02 mg/L) and 
its high reactivity in water (lifetime less than 1 minute) (European 
Communities 2005, WHO 2001). The mixed polyurethane resin penetrates the 
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structure to be sealed and the major part of water is displaced due to the 
hydrophobicity and the viscosity of the resin. Traces of water make the resin 
foam. The cured resin is resistant against many acids, alkalis, salt brines as 
well as organic solvents and 1 year of storage in air, water, sulfuric acid and 
sodium hydroxide solution showed no swelling nor shrinking. 
 
Spetec PU H100 ACC is a pale yellow liquid with >20% of 1-dodecamin-N,N’-
dimethyl and an odour of ammonia; it has a viscosity of 10-15 mPas at 250C, 
a density of 0.95 kg/m3 at 200C and is not soluble in water (Appendix 4). PU 
H100 ACC is an accelerator for PU H100 and should be handled in a well-
ventilated area. The product can penetrate the skin and if not removed at 
once will cause local burns after its removal. Contact with the eye may cause 
severe damage if not treated at once. The acute effect of ingestion is mainly 
due to the corrosive properties of the product. Long-term and continuous 
exposure may cause sensibility by skin contact. 
 
3.1.2 Effect on water supply 
 
Leaching experiments with cold water on the resin were undertaken by 
Hygiene-Institut des Ruhrgebiets (1998) (Appendix 5). Test plates coated with 
Spetec LH/H100 polyurethane resin were brought in contact with cold water 
according to the UBA (Umweltbundesamt - German Federal Environment 
Agency) - guideline for the hygienic assessment of organic coatings in contact 
with drinking water and met all requirements (Hygiene-Institut des 
Ruhrgebiets 1998). Test plates coated with Spetec LH/H100 resin in contact 
with water at 200C showed maximum total organic carbon (TOC) (12 
mg/m2xd) and free chlorine (15 mg/m2xd) removals following Days 1-3 and 
were at similar levels following Days 7-9 (Hygiene-Institut des Ruhrgebiets 
1998). The value for organic migrations on 3 samples had a value of 0.01 
mg/m2xd. Formaldehyde, phenol and primary aromatic amine all showed 
removals at detection limits (Hygiene-Institut des Ruhrgebiets 1998) and were 
insignificant in the context of hazards in drinking water. 

The test water samples were examined according to the following parameters: 
appearance (colour, transparency, odour, taste and tendency to foam) and 
total organic carbon (TOC) (Hygiene-Institut des Ruhrgebiets 1998).  
 
Additional tests were undertaken on Spetec H100 test polyurethane material  
leaching in water (Universiteit Gent, 2003; Appendix 6) for odour (nil), taste 
(nil), colour (nil) turbidity (0 FNU), COD (after 72 hours was <10 mg O2/L the 
norm) and global migration of organic compounds (3.82 mg/dm2 and < norm 
of 10 mg/dm2).  
 
The results indicate:  
 
• Examination of the leachate showed that odour was nil to slight.  

• Colour, transparency, turbidity and tendency of the test water samples to 
foam were unaffected. 
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• The release of organic compounds determined as TOC was still evident at 
Days 7-9 and may have reflected a background level of TOC in the test 
water. COD and global migration of organic compounds on more recent 
testing were less than the norm values. 

• The test water was additionally checked for aromatic amines and were not 
detected. 

• The lack of any apparent leaching indicates that the current approach 
recommended by the Australian Drinking Water Guidelines (ADWG, 
2011), based on the identification of hazards and having barriers in place 
to minimise dispersion, is unlikely to cause any risks from grouting 
application with application of Spetec H100 in the Waratah Rivulet, 
provided proper application procedures are followed. 

 
3.1.3 Ecological effects 
 
The influence of Spetec H100 polyurethane resin in water was evaluated for 
ecological effects by the response of coliforms (Universiteit Gent, 2003). The 
material did not control the stimulation of bacteriological growth. 

The aquatic toxicity of Spetec H100 to both bacterial (EC50) and fish (LC50) 
are reported to be >300 mg/L (Appendix 3). 

The results for the available aquatic toxicity test date for Spetec H100 is 
similar to earlier studies (Noller 2007a) and implies that the lower life forms in 
the Waratah Rivulet will be most significant with respect to any toxicity effects 
if Spetec H100 resin is to be used for grouting purposes.  
For an average flow of 210 L/sec and depth of 250 mm in Waratah Rivulet 
contact with the surface of a typical grout (10mX300mm) will require a volume 
of 840 L to achieve the safe dilution of 1:4 found for aquatic test species 
(Noller 2007a). This volume compares with 2500 L needed to dissolve the 
MDI from a 1mm thickness of the grout and indicates that the actual dilution in 
creek water required is low (Noller 2007a). Flowing stream conditions favour 
degradation of leached grout constituents by bacterial degradation and are 
clearly different to those for laboratory tests. 
 
3.1.4 Hazards associated with application 
 
Reference should be made to the Material Safety Data Sheets (Appendices 3 
and 4) for safety measures. Avoid contact with skin and eyes by using the 
required personal protective equipment, such as overalls, gloves and eye 
goggles. If contact with skin occurs, wash thoroughly using soap and water. If 
contact with eyes occurs, rinse thoroughly with running water and seek 
medical advice. The cured products are harmless. Uncured products should 
be prevented from entering local drainage system and water courses. Spillage 
must be collected using absorbent materials such as sawdust and sand, and 
dispose of in accordance with local regulations. 
 
Because of the potential occupational health hazard of handling Spetec PU 
H100, suitable protective clothing, gloves and eye/face protection must be 
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worn. Medical advice must be sought in case of an accident. Before 
processing the product should be stored at the temperature of the site of 
application. Storage, shelf life is at least 6 months from the date of delivery. 
Liquid residues should be disposed of properly.  
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4.0 Discussion 
 
The test results for the Spetec H100 polyurethane injection resin product 
indicate that some initial ecotoxicity exists. However the toxicity is not 
considered to be a major response. It appears that the toxicity is arising from 
other additives than the 4,4’-diphenylmethane diisocyanate (MDI) in the 
formulation, as the isocyanate component has a short lifetime in water as 
indicated in Section 3.1. 
 
Comparison of the test results for the previously used grouting materials 
(Noller 2007a) with those for the Spetec H100 polyurethane injection resin 
product shows little difference.  
 
Estimations of the dilutions achieved from leaching of grouts, typically 
10mX300mm, by average creek flow of 210 L/sec show that volumes of 640-
840 L, depending on the product used, will achieve safe dilution. In the 
absence of creek flow there is no downstream impact. 
 
Once cured, the polyurethane resins and filling foam are very inert and are 
considered to be useful materials. 
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5.0 Conclusions  
 
The desk-top assessment of the Spetec H100 polyurethane injection resin 
product, proposed for sealing cracks in Waratah Rivulet at the Metropolitan 
Colliery, NSW, concludes that the use of this material requires adherence to 
its specific handling procedures in order that it can be applied properly. 
Spetec H100 polyurethane injection resin product gives similar test results to 
the grouting material previously used at Waratah Rivulet. 
 
An impact on downstream water supply from polyisocyanate compounds is 
unlikely as these compounds break down rapidly. The impact of creek waters 
passing over grouts on downstream aquatic biota is also unlikely as sufficient 
dilution is achieved by average creek flow exceeding the dilutions necessary 
to avoid toxic responses.  
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6.0 Limitations 
 
 
CMLR has prepared this report for the use of Golders Associates Pty Ltd.  It is 
prepared in accordance with the scope of work.  
 
This report should be read in full.  No responsibility is accepted for use of any 
part of this report in any other context or for any other purpose or by third 
parties.  This report does not purport to give legal advice.  Legal advice can 
only be given by qualified legal practitioners. 
 
The methodology adopted and sources of information used by CMLR are 
outlined in this report.  Our conclusions are based upon the analytical data 
presented in this report and our experience.  Opinions and recommendations 
presented herein apply to the information available at the time of our 
investigation and cannot necessarily apply to matters of which CMLR is not 
aware and has not had the opportunity to evaluate. 
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8.0 Appendices 
 
 
Appendix 1 Experience of Consultant 
 
Associate Professor Noller has a PhD (1978) in Environmental Chemistry 
from the University of Tasmania. He worked as a Research Fellow at the 
Australian National University (1978-1980), Senior Research Scientist at the 
newly created Alligator Rivers Region Research Institute, Jabiru, Northern 
Territory (1980-1990) and then as Principal Environmental Chemist for the 
Department of Mines and Energy, Darwin Northern Territory (1990-1998). 
From 1998-2006 Professor Noller has been Deputy Director of the National 
Research Centre for Environmental Toxicology (ENTOX) – The University of 
Queensland, Coopers Plains, Qld. ENTOX has a strong involvement with the 
utilisation of the risk assessment process to deal with toxicological hazards, 
including in environmental systems. Since November 2006 Professor Noller 
has been appointed as Honorary Consultant and Associate Professor at the 
Centre of Mined Land Rehabilitation (CMLR) a centre of the University of 
Queensland based at St Lucia. The CMLR is part of the Sustainable Minerals 
Institute. 
 
Professor Noller has been working and publishing in the field of environmental 
chemistry and industrial toxicology for the past 40 years and has presented 
350 conference papers and published 170 papers. His professional activities 
undertaken at 4 different centres have covered processes and fates of trace 
substances in the environment, particularly in tropical environmental systems 
with special reference to risk management associated with their application 
and studies of the bioavailability of toxic elements in mine wastes, including 
waters. He has undertaken a number of consulting activities in Queensland, 
Tasmania, New South Wales, Western Australia and the Northern Territory 
and has undertaken a number of investigations at the Metropolitan Colliery 
since 2007. He was appointed in 2007 as Lead Author of the Australian 
Government Leading Practice Sustainable Development Program for the 
Mining Industry Handbook on Cyanide Management and was Project Leader 
for the Lead Pathways Study conducted at Mount Isa on behalf of Glencore 
Xstrata 2007-2013. 
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Appendix 2 Spetec Single component universal PUR H100 
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Appendix 3 Spetec PU H100 Safety Data Sheet 
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Appendix 4 Spetec ACC  H100 Safety Data Sheet 
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Appendix 5  Hygiene – Institut des Ruhrgebeits, Gelsenkirchen 
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Appendix 6   Laboratium voor levensmiddelentechnolgie en –
proceskunde. Faculteit Landbouwkundige en Toegepaste Biologische 
Wetenschappen. Universiteit Gent, Belgium 
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Rehabilitation Management Plan – Surface Disturbance Register 
 

Register 
Number1 

Site Name2 Site Type3 Site Co-ordinates4 Description of Rehabilitation Requirements6 Assessment of Performance 

Easting Northing Date of 
Inspection5  

Equipment/ 
Infrastructure 

Removal 
Required?  

(Yes/No) 

Is the Site Neat 
and Tidy?  

(Yes/No) 

Erosion or 
Sediment 
Control 

Measures 
Required?  

(Yes/No) 

Weed 
Management 

Measures 
Required? 

(Yes/No) 

Natural 
Regeneration? 

(Yes/No) 

Active 
Revegetation 

Required? 

(Yes/No) 

Have the 
Performance 

Indicators been 
achieved? 7 

(Yes/No) 

Has the 
Rehabilitation 
Objective been 

met? 8 

(Yes/No) 

Monitoring Equipment 

Meteorological Monitoring Equipment 

1-1 PV1 Pluviometer, 
Evaporimeter 

           

1-2 PV2 Pluviometer            

1-3 PV5 Pluviometer            

1-4 PV6 Pluviometer            

1-5 PV7 Pluviometer            

Surface Water Flow Monitoring Equipment 

2-1 GS300016 Streamflow            

2-2 GS300017 Streamflow            

2-3 GS Streamflow            

2-4 GS Streamflow            

Pool Water Level Monitoring Equipment 

3-1 Pool A Water level 
sensor and 
logger  

           

3-2 Pool F Water level 
sensor and 
logger 

           

3-3 Pool J Water level 
sensor and 
logger 

           

3-4 Pool K Water level 
sensor and 
logger 

           

3-5 Pool L 
Water level 
sensor and 
logger 

           

3-6 Pool M Water level 
sensor and 
logger 

           

3-7 Pool N Water level 
sensor and 
logger  

           

3-8 Pool O Water level 
sensor and 
logger 

           

 



Metropolitan Coal – Rehabilitation Management Plan 
 
 
 

Metropolitan Coal – Rehabilitation Management Plan 
Revision No. RMP-R01-E   
Document ID: Rehabilitation Management Plan  

  

Rehabilitation Management Plan – Surface Disturbance Register 
 

Register 
Number1 

Site Name2 Site Type3 Site Co-ordinates4 Description of Rehabilitation Requirements6 Assessment of Performance 

Easting Northing Date of 
Inspection5  

Equipment/ 
Infrastructure 

Removal 
Required?  

(Yes/No) 

Is the Site Neat 
and Tidy?  

(Yes/No) 

Erosion or 
Sediment 
Control 

Measures 
Required?  

(Yes/No) 

Weed 
Management 

Measures 
Required? 

(Yes/No) 

Natural 
Regeneration? 

(Yes/No) 

Active 
Revegetation 

Required? 

(Yes/No) 

Have the 
Performance 

Indicators been 
achieved? 7 

(Yes/No) 

Has the 
Rehabilitation 
Objective been 

met? 8 

(Yes/No) 

3-9 Pool P Water level 
sensor and 
logger 

           

3-10 Pool Q Water level 
sensor and 
logger 

           

3-11 Pool R Water level 
sensor and 
logger 

           

3-12 Pool S Water level 
sensor and 
logger 

           

3-13 Pool T Water level 
sensor and 
logger 

           

3-14 Pool U Water level 
sensor and 
logger 

           

3-15 Pool V Water level 
sensor and 
logger 

           

3-16 Pool W Water level 
sensor and 
logger 

           

3-17 Pool ETAF Water level 
sensor and 
logger 

           

3-18 Pool ETAG Water level 
sensor and 
logger 

           

3-19 Pool ETAH Water level 
sensor and 
logger 

           

3-20 Pool ETAI Water level 
sensor and 
logger 

           

3-21 Pool ETAQ Water level 
sensor and 
logger 

           

3-22 Pool ETAU Water level 
sensor and 
logger 
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Rehabilitation Management Plan – Surface Disturbance Register 
 

Register 
Number1 

Site Name2 Site Type3 Site Co-ordinates4 Description of Rehabilitation Requirements6 Assessment of Performance 

Easting Northing Date of 
Inspection5  

Equipment/ 
Infrastructure 

Removal 
Required?  

(Yes/No) 

Is the Site Neat 
and Tidy?  

(Yes/No) 

Erosion or 
Sediment 
Control 

Measures 
Required?  

(Yes/No) 

Weed 
Management 

Measures 
Required? 

(Yes/No) 

Natural 
Regeneration? 

(Yes/No) 

Active 
Revegetation 

Required? 

(Yes/No) 

Have the 
Performance 

Indicators been 
achieved? 7 

(Yes/No) 

Has the 
Rehabilitation 
Objective been 

met? 8 

(Yes/No) 

3-23 Pool ETF Water level 
sensor and 
logger 

           

3-24 Pool ETJ Water level 
sensor and 
logger 

           

3-25 Pool ETM Water level 
sensor and 
logger 

           

3-26 Pool ETU Water level 
sensor and 
logger 

           

3-27 Pool ETW Water level 
sensor and 
logger 

           

3-28 Pool RTP1 Water level 
sensor and 
logger 

           

3-29 Pool RTP2 Water level 
sensor and 
logger 

           

3-30 Pool UTP1 Water level 
sensor and 
logger 

           

3-31 Pool UTP2 Water level 
sensor and 
logger 

           

3-32 Pool UTP3 Water level 
sensor and 
logger 

           

3-33 Pool WRP1 Water level 
sensor and 
logger 

           

3-34 Pool WRP2 Water level 
sensor and 
logger 

           

3-35 Pool WRP3 Water level 
sensor and 
logger 

           

3-36 Pool WRP4 Water level 
sensor and 
logger 
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Rehabilitation Management Plan – Surface Disturbance Register 
 

Register 
Number1 

Site Name2 Site Type3 Site Co-ordinates4 Description of Rehabilitation Requirements6 Assessment of Performance 

Easting Northing Date of 
Inspection5  

Equipment/ 
Infrastructure 

Removal 
Required?  

(Yes/No) 

Is the Site Neat 
and Tidy?  

(Yes/No) 

Erosion or 
Sediment 
Control 

Measures 
Required?  

(Yes/No) 

Weed 
Management 

Measures 
Required? 

(Yes/No) 

Natural 
Regeneration? 

(Yes/No) 

Active 
Revegetation 

Required? 

(Yes/No) 

Have the 
Performance 

Indicators been 
achieved? 7 

(Yes/No) 

Has the 
Rehabilitation 
Objective been 

met? 8 

(Yes/No) 

Groundwater Monitoring Equipment 

4-1 S16/17 Piezometer            

4-2 S20 Piezometer            

4-3 S25 Piezometer            

4-4 S101 Piezometer            

4-5 WRSWAMP1 Piezometer            

4-6 SWGW1 Piezometer            

4-7 SWAMP1 Piezometer            

4-8 SWAMP2 Piezometer            

4-9 SWAMP3 Piezometer            

4-10 SWAMP4 Piezometer            

4-11 ETGW1 Piezometer            

4-12 FGGW1 Piezometer            

4-13 FGGW2 Piezometer            

4-14 FGGW3 Piezometer            

4-15 RTGW1A Piezometer            

4-16 UTGW1 Piezometer            

4-17 UTGW2 Piezometer            

4-18 UTGW3 Piezometer            

4-19 WRGW1 Piezometer            

4-20 WRGW2 Piezometer            

4-21 WRGW3 Piezometer            

4-22 WRGW4 Piezometer            

4-23 WRGW5 Piezometer            

4-24 WRGW6 Piezometer            

4-25 WRGW7 Piezometer            

4-26 9DGW1B/ 
PM01 

Piezometer            

4-27 9EGW1B Piezometer            

4-28 9FGW1B Piezometer            

4-29 9GGW1B Piezometer            

4-30 9GGW2B Piezometer            
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Rehabilitation Management Plan – Surface Disturbance Register 
 

Register 
Number1 

Site Name2 Site Type3 Site Co-ordinates4 Description of Rehabilitation Requirements6 Assessment of Performance 

Easting Northing Date of 
Inspection5  

Equipment/ 
Infrastructure 

Removal 
Required?  

(Yes/No) 

Is the Site Neat 
and Tidy?  

(Yes/No) 

Erosion or 
Sediment 
Control 

Measures 
Required?  

(Yes/No) 

Weed 
Management 

Measures 
Required? 

(Yes/No) 

Natural 
Regeneration? 

(Yes/No) 

Active 
Revegetation 

Required? 

(Yes/No) 

Have the 
Performance 

Indicators been 
achieved? 7 

(Yes/No) 

Has the 
Rehabilitation 
Objective been 

met? 8 

(Yes/No) 

4-31 9HGW0 Piezometer            

4-32 9HGW1B Piezometer            

4-33 PM02 Piezometer            

4-34 PM03 Piezometer            

4-35 PHGW1 Piezometer            

4-36 9FGW2 Piezometer            

4-37 9EGW2 Piezometer            

4-38 9GGW3 Piezometer            

4-39 PHGW2 Piezometer            

4-40 PHGW3 Piezometer            

4-41 F6GW2 Piezometer            

4-42 F6GW3 Piezometer            

4-43 FanGW1 Piezometer            

Subsidence Lines 

5-1 D Line Survey Pegs            

5-2 Line 9C Survey Pegs            

5-3 Line 9C West Survey Pegs            

5-4 Line 9G Survey Pegs            

5-5 Line 9J Survey Pegs            

5-6 LW20 
Longitudinal 
Line 

Survey Pegs            

5-7 E Line 
(WRS3) 

Survey Pegs            

5-8 WR Cross 
Line 1 

Survey Pegs            

5-9 WR Cross 
Line 2 

Survey Pegs            

5-10 WR Cross 
Line 3 

Survey Pegs            

5-11 WR Cross 
Line 4 

Survey Pegs            

5-12 WR Cross 
Line 5 

Survey Pegs            

5-13 WR Cross 
Line 6 

Survey Pegs            



Metropolitan Coal – Rehabilitation Management Plan 
 
 
 

Metropolitan Coal – Rehabilitation Management Plan 
Revision No. RMP-R01-E   
Document ID: Rehabilitation Management Plan  

  

Rehabilitation Management Plan – Surface Disturbance Register 
 

Register 
Number1 

Site Name2 Site Type3 Site Co-ordinates4 Description of Rehabilitation Requirements6 Assessment of Performance 

Easting Northing Date of 
Inspection5  

Equipment/ 
Infrastructure 

Removal 
Required?  

(Yes/No) 

Is the Site Neat 
and Tidy?  

(Yes/No) 

Erosion or 
Sediment 
Control 

Measures 
Required?  

(Yes/No) 

Weed 
Management 

Measures 
Required? 

(Yes/No) 

Natural 
Regeneration? 

(Yes/No) 

Active 
Revegetation 

Required? 

(Yes/No) 

Have the 
Performance 

Indicators been 
achieved? 7 

(Yes/No) 

Has the 
Rehabilitation 
Objective been 

met? 8 

(Yes/No) 

5-14 WR Cross 
Line 7 

Survey Pegs            

5-15 WR Cross 
Line 8 

Survey Pegs            

5-16 WR Cross 
Line 9 

Survey Pegs            

5-17 WR Cross 
Line 10 

Survey Pegs            

5-18 WR Cross 
Line 11 

Survey Pegs            

5-19 WR Cross 
Line 12 

Survey Pegs            

5-20 WR Cross 
Line 13 

Survey Pegs            

5-21 LW20-22 
Cross Line 1 

Survey Pegs            

5-22 LW20-22 
Cross Line 2 

Survey Pegs            

5-23 LW20-22 
Cross Line 3 
(WRS5)  

Survey Pegs            

5-24 WR Rock bar 
P Cross Line 

Survey Pegs            

5-25 WR Rock bar 
Q Cross Line 

Survey Pegs            

5-26 Ridgetop 1 Survey Pegs            

5-27 Ridgetop 2 Survey Pegs            

5-28 Ridgetop 3 Survey Pegs            

5-29 Ridgetop 4 Survey Pegs            

5-30 Ridgetop 5 Survey Pegs            

5-31 Transmission 
Line 
Monitoring 

Survey Pegs            

5-32 Princes 
Highway Line 

Survey Pegs            

5-33 Freeway Line Survey Pegs            

5-34 Freeway 
Bridge 

Survey Pegs            
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Rehabilitation Management Plan – Surface Disturbance Register 
 

Register 
Number1 

Site Name2 Site Type3 Site Co-ordinates4 Description of Rehabilitation Requirements6 Assessment of Performance 

Easting Northing Date of 
Inspection5  

Equipment/ 
Infrastructure 

Removal 
Required?  

(Yes/No) 

Is the Site Neat 
and Tidy?  

(Yes/No) 

Erosion or 
Sediment 
Control 

Measures 
Required?  

(Yes/No) 

Weed 
Management 

Measures 
Required? 

(Yes/No) 

Natural 
Regeneration? 

(Yes/No) 

Active 
Revegetation 

Required? 

(Yes/No) 

Have the 
Performance 

Indicators been 
achieved? 7 

(Yes/No) 

Has the 
Rehabilitation 
Objective been 

met? 8 

(Yes/No) 

Surface Exploration
9 

6-1 9DGW1B/ 
PM01 

Surface 
exploration 
borehole 

           

6-2 9EGW1B Surface 
exploration 
borehole 

           

6-3 9FGW1B Surface 
exploration 
borehole 

           

6-4 9GGW1B Surface 
exploration 
borehole 

           

6-5 9GGW2B Surface 
exploration 
borehole 

           

6-6 9HGW0 Surface 
exploration 
borehole 

           

6-7 9HGW1B Surface 
exploration 
borehole 

           

6-8 PM02 Surface 
exploration 
borehole 

           

6-9 PM03 Surface 
exploration 
borehole 

           

6-10 PHGW1 Surface 
exploration 
borehole 

           

6-11 9FGW2 Surface 
exploration 
borehole 

           

6-12 9EGW2 Surface 
exploration 
borehole 

           

6-13 9GGW3 Surface 
exploration 
borehole 

           

6-14 PHGW2 Surface 
exploration 
borehole 
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Register 
Number1 

Site Name2 Site Type3 Site Co-ordinates4 Description of Rehabilitation Requirements6 Assessment of Performance 

Easting Northing Date of 
Inspection5  

Equipment/ 
Infrastructure 

Removal 
Required?  

(Yes/No) 

Is the Site Neat 
and Tidy?  

(Yes/No) 

Erosion or 
Sediment 
Control 

Measures 
Required?  

(Yes/No) 

Weed 
Management 

Measures 
Required? 

(Yes/No) 

Natural 
Regeneration? 

(Yes/No) 

Active 
Revegetation 

Required? 

(Yes/No) 

Have the 
Performance 

Indicators been 
achieved? 7 

(Yes/No) 

Has the 
Rehabilitation 
Objective been 

met? 8 

(Yes/No) 

6-15 PHGW3 Surface 
exploration 
borehole 

           

6-16 F6GW2 Surface 
exploration 
borehole 

           

6-17 F6GW3 Surface 
exploration 
borehole 

           

6-18 FanGW1 Surface 
exploration 
borehole 

           

Other              

7-1              
 
Notes: 
 
1: Fill out all details in the Rehabilitation Management Plan – Surface Disturbance Register Assessment Form and record the register number here, according to whether the site is a monitoring equipment site, surface exploration site, vehicular access track, or other. [Note, 

stream remediation activities are to be addressed in the Rehabilitation Management Plan – Stream Remediation Register in Appendix 2.] 

2: Record the name allocated to the site.  

3:  Record the type of site (e.g. pluviometer, stream flow monitoring equipment, water level sensor and logger, groundwater bore, survey pegs, vehicular access track, surface exploration borehole etc.) 

4: Record the site’s co-ordinates (Easting/Northing). 

5: Record the date of the site inspection as recorded on the Rehabilitation Management Plan – Surface Disturbance Register Assessment Form. 

6: Fill out the description of rehabilitation requirements according to the Rehabilitation Management Plan – Surface Disturbance Register Assessment Form. Yes/No 

7: Has the performance indicators been met? (Yes/No). Based on the assessment recorded on the Rehabilitation Management Plan – Surface Disturbance Register Assessment Form.  

8: When appropriate, assess whether the rehabilitation objective has been met? (Yes/No). Based on the assessment recorded on the Rehabilitation Management Plan – Surface Disturbance Register Assessment Form.  

9: Note that some surface exploration sites are the same as some groundwater monitoring equipment sites.  

 
 



Rehabilitation Management Plan – Surface Disturbance Register  

Assessment Form 
 
Date: 
 

Observer (Name and position):  
 

Register Number (i.e. Number 1, 2, etc.): 
 

Site Name: 
 

Site Type: 
 

Site Co-ordinates (Easting/Northing): 
 

Description of Rehabilitation Requirements 
 
Equipment/Infrastructure Removal Required? 
 
-  Is there any equipment/infrastructure that needs to be removed? 
-   Type of equipment/infrastructure? 
-   Has the equipment/infrastructure been removed?  
 
 
 
 
 
 
 
 
 
 
 

Is the Site Neat and Tidy? 
 
-   Is there any rubbish that needs to be removed? 
-   Type of rubbish requiring removal? 
-   Has the rubbish been removed?  
 
 
 
 
 
 
 
 
 



 
Erosion or Sediment Control Measures Required?  
 
-   Is any erosion or sediment control required? 
-   Type of erosion or sediment control required? 
-  Are the existing erosion and sediment controls working effectively? 
-   Have the erosion or sediment controls been removed if no longer required?  
 
 
 
 
 
 
 
 
 
 
 
Weed Management Measures Required? 
 
-   Are there any weeds that need to be controlled? 
-   List the weeds requiring control and estimate the area affected. 
-   Have previous weed control measures been effective?  
 
 
 
 
 
 
 
 
 
 
 
Natural Regeneration?  
 
-   Is natural regeneration of native vegetation occurring from surrounding vegetation? 
-   What is the approximate height of the regenerating vegetation compared to the surrounding 

vegetation? 
-  Are any measures required to encourage natural regeneration? 
  
 
 
 
 
 
 
 
 



Active Revegetation Required? 
 
-  Is active revegetation required (i.e. following the removal of the disturbance, the site does not 

appear to be naturally regenerating)? 
-   What is the surrounding vegetation community according to mapping by Bangalay Botanical 

Surveys (2008)?   
-  If active revegetation has been implemented, is the vegetation establishing?  
 
Note: consultation with the SCA and DITRIS is required for any proposed active revegetation.  
 
 
 
 
 
 
 
 
 
 
 
Rehabilitation Measures to be Implemented:  
 
 
 
 
 
 
 
 
 
 
 
Attach photographs, where appropriate 
 

Description of Photographs: 
 
 
 
 
 
 
 
 
 
 
 



Have the Performance Indicators been achieved?  
 

Redundant equipment/infrastructure items have been removed    
The site is neat and tidy (i.e. it does not contain any rubbish)                  
No weed management measures are required              
No erosion or sediment control measures are required              
Where appropriate, native terrestrial vegetation is naturally regenerating or  
active revegetation is establishing    
No further active revegetation measures are required              
 

 
Has the Rehabilitation Objective been achieved? 
 

The site contains self-sustaining native terrestrial vegetation  
(i.e. the vegetation is able to sustain itself, without the implementation of any 
management measures)    
The vegetation is healthy     
The native vegetation is comprised of local native plant species,  
as assessed by a suitably qualified botanist              
Ecosystem function is considered to have been restored (i.e. ecosystem  
processes [water cycle, nutrient cycle and energy interception]1 at site scale  
are functioning well               
The landform is consistent with the surrounding environment              
 
 
 

Actions Required: Rehabilitation Measures     

 Contingency Plan Initiated    
    Incident Notification                   

 Safety Measures/Public Safety  
 Management Plan Requirements     
  
 

                                                 
1  Water cycle considerations (e.g. does the water cycle provide adequate moisture through 

infiltration into the soil or does it run off the land causing erosion?). 
Nutrient cycle considerations (e.g. are nutrients available to living things?). 
Energy flow considerations (e.g. how much sunlight falls on green leaves and gets turned into 
food for the ecosystem? How much is wasted striking dead growth or bare ground?). 
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REHABILITATION MANAGEMENT PLAN 

STREAM REMEDIATION REGISTER 
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Rehabilitation Management Plan – Stream Remediation Register 
 

Pool/ Rock 
Bar1 

Stream Remediation 
Initiated2 

Activity Checklists, 
Duty Cards and 

Forms3 

(Yes/No) 

Erosion and 
Sediment Control 

Plan4 

(Yes/No) 

Bushfire 
Preparedness Plan5 

(Yes/No) 

Subsidence less 
than 20 mm/month6 

Water level 
recession rate 

similar to prior to 
subsidence7 

Rehabilitation 
Objective Met? 8 

Waratah Rivulet 

Pool A        

Pool B        

Pool C        

Pool E        

Pool F        

Pool G        

Pool G1        

Pool H        

Pool I        

Pool J        

Pool K        

Pool L        

Pool M        

Pool N        

Pool O        

Eastern Tributary 

Pool ETAF        

Pool ETAG        

Pool ETAH        
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Rehabilitation Management Plan – Stream Remediation Register 
 

Pool/ Rock 
Bar1 

Stream Remediation 
Initiated2 

Activity Checklists, 
Duty Cards and 

Forms3 

(Yes/No) 

Erosion and 
Sediment Control 

Plan4 

(Yes/No) 

Bushfire 
Preparedness Plan5 

(Yes/No) 

Subsidence less 
than 20 mm/month6 

Water level 
recession rate 

similar to prior to 
subsidence7 

Rehabilitation 
Objective Met? 8 

Pool ETAI        

Pool ETAJ        

Pool ETAK        

Pool ETAL        

Pool ETAM        

Pool ETAN        

Pool ETAO        

Pool ETAP        

Pool ETAQ        

Pool ETAR        

Pool ETAS        

Pool ETAT        

Pool ETAU        
Notes: 
1: Pool/Rock Bar on Waratah Rivulet or Eastern Tributary. 
2: Record the date on which the pool water level data indicates stream remediation activities were triggered.  
3:  Have the Activity Checklists, Duty Cards and Forms been prepared for the specific remediation site?  (Yes/No) 
4: Has the Erosion and Sediment Control Plan been prepared for the specific remediation site?  (Yes/No) 
5: Has the Bushfire Preparedness Plan been prepared for the specific remediation site?  (Yes/No) 
6: Date subsidence is recorded less than 20 mm/month once subsidence is not predicted to increase above 20 mm/month as a result of subsequent longwalls. 
7: Is the water level recession rate similar to that recorded prior to subsidence? (Yes/No)  
8: When appropriate, assess whether the rehabilitation objective has been met? (Yes/No) 
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APPENDIX 3 
 

WARATAH RIVULET AND EASTERN TRIBUTARY STREAM MAPPING 
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APPENDIX 4 
 

STREAM REMEDIATION PLANS 
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APPENDIX 5 
 

EXAMPLE ACTIVITY CHECKLISTS, DUTY CARDS AND FORMS 
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CONTENTS 

 

CHECKLISTS 

• Set Up Checklist 

• Pump Charging Checklist 

• Set Up Checklist – Injection Site 

• Clean Up Checklist 

• Spetec H100 Transport Checklist 

• Site Supervisor – Pumping Checklist 

• Site Supervisor – Mechanical Checklist 

• Metropolitan Coal Environmental Coordinator Checklist 

 

DUTY CARDS 

• PUR Transport Driver 

• PUR Pump Operator 

• Nozzle Operator 

• Site Supervisor 

• Metropolitan Coal Environmental  Coordinator 

 

OTHER FORMS 

• Injection Report 

• Borehole Layout 

• Toolbox Talk 

 

 



  

SET UP CHECKLIST 
RIDGE SITE 

 

 
 

Date 
 
  
_____/_____/_____ 

 
 
{    }  1. Establish the First Aid Kits 

{    }  2.  Establish radio channel communication 

{    }  3.  Establish the location of the Fire Extinguisher 

{    }  4.  Clear the site of any unnecessary flammable materials 

{    }  5.  Site the pump according to EMP site layout plan 

{    }  6.  Park the Part B Ute on right side of pump, Part A Ute left side  

{    }  7.  Check presence of spill kits and contents  

{    }  8.  Erect barriers (i.e. tape) to establish the area as a restricted entry area 

{    }  9.  Utilise temporary steel ramps/sandbags, as required to facilitate access 

{    } 10. Check Hoses and Fittings are clear 

{    } 11.  Fit Suction Hoses to Pumps 

{    } 12. Fit Suction Hoses and By-pass hoses to product drums – (BLACK to 

BLACK, WHITE to WHITE) 

{    } 13.  Check By-pass valves on both A and B components are in OPEN position. 

{    } 14  Check High Pressure Valves on both A and B component are CLOSED. 

{    } 15. Fit high pressure hoses to both sides of the pump and fit with staples 

{    } 16. Fit Shut Off valves to end of both A and B component lines. 

{    } 17. Check air line is clear 

 

 

Operator: …………………………… Signature: ……………………….. Date: …../ ….. / ….. 
 
Supervisor: ………………………… Signature: ……………………….. Date: …../ ….. / ….. 

 
 



  

PUMP CHARGING 
CHECKLIST 

 

 
 

Date 
 
  
_____/_____/_____ 

 
 
 

{    }  1.   Connect Compressed Air supply to pump. 

{    }  2. Start up pump until CarboPUR A and B components fill the suction lines. 

{    }  3. Once product is recalculating to the product drums, stop pump. 

{    }  4. CLOSE both A and B component Bypass valves. 

{    }  5.  Walk entire length of HP line and ensure all joins are correctly wrapped in      

absorbent cloth and plastic sheathing.  

{    }  6. OPEN both High Pressure valves, and charge High Pressure Line, outlets 

to be held over spillage container. 

{    }  7. Once both High Pressure lines are charged, close both HP shut off valves 

and check pump is By-passing. 

{    }  8. Stop pump and walk entire length of HP line and check for leaks. 

{    }  9. If leaks are discovered, dump pump pressure, repair leaks and re-test for 

leaks 

{    } 10. Take CarboPUR sample  

 

 

NOTE: IN THE EVENT OF PRESSURE BUILD-UP IN THE LINE, OPEN BALL 
VALVE AND DUMP PRESSURE  

   
Operator: ………………………… Signature: ……………………….. Date: …../….. /…. 
 
Supervisor: ……………………… Signature: ……………………….Date: …../….. /….. 
 



  

SET UP CHECKLIST 
INJECTION SITE 

 

 
 

Date 
 
  
_____/_____/_____ 

 
{   }  1.  Establish communications between pump site and injection site   

{   }  2. Ensure injection site is clear of all unnecessary materials  

{   }  3. With the packer attached to a FIB/GRP fit the packer fully into the pre-drilled 

injection hole in line with site injection plan 

{   }  4.  Place apron of absorbent material around hole to catch any spills 

{   }  5.  Connect feed pipe/extension to packer-fully install 

{   }  6. Fit the mixer into top of short feed pipe 

{   }  7. Fit the “T” Piece onto the feed pipe 

{   }  8. Set pump to by-pass on both the A and B Component  sides 

{   }  9. Turn on air and circulate the materials through the Pump and product 

drums. 

{   } 10. When flowing correctly turn off air 

{   } 11.  Close both Bypass valves on a and B Component 

{   } 12. Open both HP valves on HP line 

{   } 13. Position Waste drum at injection site – check waste drum has sufficient 

volume for waste product volume 

{   } 14.  Position spill pad under injection control tray 

{   } 15.  Connect flushing line to waste drum 

{   } 16. Turn on air and monitor flow rates of both HP sides 

{   } 17. When flowing correctly turn off air 

{   } 18.  Fit the high pressure hoses on to the tee piece and lock with staples 

{   } 19. Final check on all hose connections from pump to adaptor 

{   } 20. Turn on air 

 
Operator: ………………………… Signature: ………………………Date: …../ ….. / ….. 
 
Supervisor: ……………………… Signature: ……………………….Date: …../ …. /…... 



 
 

CLEAN UP CHECKLIST 
 

 
 

Date 
 
  
_____/_____/_____ 

 
 
{   }  1. Clear excess materials from product drums, pump and hoses into waste 

containers contained within larger drums 

{   }  2. Place hose join over spill tray and disconnect coupling. 

{   }  3. Fit end caps and replace staple, and place hoses high on stream bank 

{   }  4. Check all appropriate equipment stored at the elevated storage area 

{   }  5. Remove rubbish and leave site in tidy condition 

 
 
Operator: ………………………… Signature: ………………………Date: …../ ….. / ….. 
 

 
Supervisor: ……………………… Signature: ……………………….Date: …../ ….. /….. 
 
 



  

CarboPUR TRANSPORT 
CHECKLIST 

 

 
 

Date 
 
  
_____/_____/_____ 

 
Check List to be completed whenever transporting product 

 
Time Time Time Time  

 
_______     _______       _______        _______ 

 
{   }  {   }  {   }  {   }  1. Check vehicle for fuel/oil leak 

{   }  {   }  {   }  {   }  2. Check pallet bund for water/materials affecting storage capacity of bund 

{   }  {   }  {   }  {   }  3. Check CARBOPUR pump for oil leaks 

{   }  {   }  {   }  {   }  4. Secure hoses and pump(s) for transportation 

{   }  {   }  {   }  {   }  5. Secure all tools, feed pipes, packers and equipment 

{   }  {   }  {   }  {   }  6.        Check rubber matting in Ute is intact and positioned appropriately 

{   }  {   }  {   }  {   }  7. Ensure CARBOPUR 205L drums are placed on bund in Ute 

{   }  {   }  {   }  {   }  8. Test to ensure drum security and tailgate/sides are up and secure 

{   }  {   }  {   }  {   }       9.        Sight Spill Kit and check contents 

{   }  {   }  {   }  {   }       10.       Sight phone list   

{   }  {   }  {   }  {   }                11.  Site product MSDS 

{   }  {   }  {   }  {   }       12       Sight SCA gate key 

{   }  {   }  {   }  {   }      13.      Lock SCA gate after passing through 

{   }  {   }  {   }  {   }      14.      Engage 4WD 

Operator: …………………………… Signature: ……………………….. Date: …../ ….. / ….. 



  

MINOVA SITE SUPERVISOR  
PUMPING CHECKLIST 

 

 
 

Date 
 
  
_____/_____/_____ 

 
 

Time Time Time Time  
 

_______      _______       _______       _______ 
 

{   }  {   }  {   }  {   }  1. All Joint Connectors have safety clips 

{   }  {   }  {   }  {   }  2. Check pump remote shutoff working 

{   }  {   }  {   }  {   }  3. Check manual operator bypass working 

{   }  {   }  {   }  {   }  4. Check pressure gauges working adequately 

{   }  {   }  {   }  {   }  5. Ensure static mixer unit is located in the feed pipe 

{   }  {   }  {   }  {   }  6. Check hoses for damage and leaks at joiners 

{   }  {   }  {   }  {   }  7. Check fitting of the shut-off valve to high pressure hose 

{   }  {   }  {   }  {   }       8. Check air line is clear 

{   }  {   }  {   }  {   }       9. Check capacity of drums – do not use over 95% capacity of the  

         product drums 

{   }  {   }  {   }  {   }       10. Confirm environmental controls OK from Environmental Coordinator   

 

Site Supervisor:: …………………………… Signature: ……………………….. Date: …../ ….. / ….. 
 
 



 

MINOVA SITE SUPERVISOR 
MECHANICAL CHECKLIST 

 
 

Date 
 
  
_____/_____/_____ 

 

TASK √ 

Visual Check 

Piston seal area for previous leakage (PUR on guards)  

Water Trap    

Inline Oiler (Biotec HVX Oil)    

Product Drums (Clean)    

Minsup Fittings    

Air Isolation Valve    

High Pressure Ball Valves    

Pressure Gauge    

Strainers    

Exhaust Filters    

All Fittings  

All Hoses    

Air Motor    

Guards & Cradle    

Purge air lines for at least 30 seconds (hose length dependant) 
always use hose clips in air supply. 

 

Always check and fill if necessary inline oiler (Biotec HVX Oil).  

Run pump on return cycle before application for 5-10 minutes to 
ensure product is pumping at the required ratio/volume. If there is 
any difference rectify/troubleshoot before initial application 

 

On completion of use, flush clean oil through “A” component 
(Black) side into an empty drum and tag 

 

Seal pump inlets and outlets with staplelock/camlock plugs and 
caps 

 

NOTE:  Check oiler every 4 hours if PUR Pump used for whole shift. 

 
 
 
 
 
Site Supervisor:: …………………………… Signature: …………………Date: …../ ….. / 
….. 
 



 

HCPL ENVIRONMENTAL  
COORDINATOR CHECKLIST 

 

 
 

Date 
 
  
_____/_____/_____ 

 

 
Pre-Shift at Metropolitan Mine Site 
 

{   }  1. Identify Minova Site Supervisor  

{   }  2. Complete Tool Box Talk in conjunction with Minova Site Supervisor 

{   }  3. Complete daily register of all Minova personnel, check that personnel have 

been inducted and that duty cards have been signed.   

{   }  4. Check sign in/sign out board completed by all personnel 

{   }  5. Check if more than 10 mm rain in last 24 hours.   

{   }  6. Check weather forecast for heavy rain or bushfires.  Check SCA Incident 

line if any smoke seen in the area. 

{   }  7. Check if Total Fire Ban 

{   }  8. Check that all personnel have received a copy and understand the Fire 

Evacuation Plan and Bushfire Preparedness Plan and have been instructed 

in the requirements for Hot Work 

{   }  9. Check all personnel have conducted a dry-run of the second means of 

bushfire escape 

{   } 10. Check emergency numbers have been provided to all personnel on a 

telephone list, including the SCA Fire Incident number (9751 1988) 

{   } 11. Any hot work planned today (Y/N)?  If “Y” ensure SCA hot work permit has 

been obtained 

{   } 12. Check water testing kit adequately stocked  

{   } 13. Physically check CARBOPUR drums secure in both vehicles. 



 

HCPL ENVIRONMENTAL  
COORDINATOR CHECKLIST 

 

 
 

Date 
 
  
_____/_____/_____ 

 

Pre-Shift at Metropolitan Mine Site (Cont.) 

{   } 14. Check Ute rubber matting and bund in both vehicles transporting Part A and 

Part B PUR 

{   } 15. Check own vehicle for fuel/oil leaks 

{   } 17. Instruct all personnel to use chemical toilet situated on Fire Road 9H 

 

Pre-Shift at Site Works  

Site Layout and Set-Up 

{   } 18. Check all vehicles parked in designated areas 

{   } 19. Steel ramps/sandbags in place to facilitate access to the drill/injection site, 

where required? 

{   } 20. Check spill kits at injection site (present and fully stocked) 

{   } 21. Check spill kits in PUR Part A and Part B utes (present and fully stocked) 

{   } 22. Sight fire extinguisher/first aid kit/eye wash bottle at pump site 

{   } 23. Sight first aid kit/eye wash bottle at injection site 

{   } 24. Check that equipment is positioned consistent with Figure 3 and Section 2.1 

of the EMP 

Soil and Vegetation Management 

{   } 25. Check if lopping of branches is required for the mobilisation, placement or 

operation of equipment.  Approx. number of branches: _____ 

{   } 26. If lopping required, check that lopped branches are left on the ground in 

random pattern 



 

HCPL ENVIRONMENTAL  
COORDINATOR CHECKLIST 

 

 
 

Date 
 
  
_____/_____/_____ 

 

Pre-Shift at Site Works (Cont.) 

Soil and Vegetation Management (Cont.) 

{   } 27. Check if slashing of vegetation is required for the mobilisation, placement or 

operation of equipment.  Approx. area to be slashed: _____ 

{   } 28. If slashing required, check that slashing undertaken by cutting the 

vegetation at ground level and leaving the lower stem and roots intact 

{   } 29. Check if rubber lattice matting in place in high traffic areas to minimise 

vegetation disturbance 

Erosion and Sediment Control 

{   } 30. Check erosion and sediment controls in place consistent with the Erosion 

and Sediment Control Plan (Attachment A of the EMP) 

Stream Flow Diversion 

{   } 31. Check pumps established in Pool A {   } and/or existing boreholes {   } 

{   } 32. Check bunding established for all pumps 

{   } 33. Check that pump hoses are appropriately situated so that water will be 

conveyed downstream of the site sediment controls (back into Waratah 

Rivulet) 

{   } 34. If required, check that an additional air compressor is located next to 

compressed air site shown in Figure 1 of EMP and that it is separately 

bunded 

{   } 35. Check presence of standby pumps in elevated equipment storage area 

{   } 36. Are stream flows above intended injection site – no PUR injection  

 

 



 

HCPL ENVIRONMENTAL  
COORDINATOR CHECKLIST 

 

 
 

Date 
 
  
_____/_____/_____ 

 

Pre-Shift at Site Works (Cont.) 

Fuel and Spill Management 

{   } 37. Check compressor bund (adequate to contain in excess of 10% above the 

maximum fuel/oil storage capacity of compressor) 

{   } 38. Check all pump bunds (adequate to contain in excess of 10% above the 

maximum fuel/oil storage capacity of pump). 

{   } 39. Check compressors, pumps and drill rig for leaks of oil/fuel/coolant 

{   } 40. Check for spills evident inside bunded areas and arrange clean-up if 

required 

{   } 41. Any spills outside bunded areas (Y/N)?  If “Y” what remedial actions 

undertaken (specify – refer Section 7 of EMP)  

 ____________________________________________________________ 

Bushfire Preparedness and Management 

{   } 42. Check vehicles are parked facing the primary means of escape 

Water Quality Monitoring 

{   } 43. Complete pre-shift water quality sampling – field analysis  

{   } 44. Complete pre-shift water quality sample collection for laboratory analysis 

Other 

{   } 45. Inspect all hoses/couplings for leaks (report to Minova Site Supervisor) 

{   } 46. Report if environmental controls are okay to Minova Site Supervisor and if 

okay to proceed with work 



 

HCPL ENVIRONMENTAL  
COORDINATOR CHECKLIST 

 

 
 

Date 
 
  
_____/_____/_____ 

 

 
During Shift 

Erosion and Sediment Control 

{   } 47. Complete integrity and effectiveness checks of all sediment controls 

{   } 48. Complete regular inspections of water clarity downstream of Unnamed 

tributary.   

Water Quality Monitoring 

{   } 53. Complete water quality sampling – field analysis in accordance with EMP 

{   } 54. Complete water quality sample collection for laboratory analysis in 

accordance with EMP  

{   } 55. Complete data analysis. Any downstream water quality results outside 

baseline water quality data and the results for upstream sites (Y/N)? 

 If “Y” cease drilling/injection activities and commence investigation 

 

End-Shift 

{   } 56. Check appropriate equipment is stored in elevated equipment storage area 

{   } 57. Check if drill core has been disposed of in previous drill holes 

{   } 58. Check if drill core has been stored in core trays in equipment storage area 

{   } 59. Check that completed drill holes have been covered using caps or solid 

rubber matting 

{   } 60. Have 20 m sections of drill core been provided to the SCA to date (Y/N)? 

{   } 61. Check that rubbish has been removed from site 

{   } 62. Check toilet stocked adequately 

End-Shift (Cont.) 



 

HCPL ENVIRONMENTAL  
COORDINATOR CHECKLIST 

 

 
 

Date 
 
  
_____/_____/_____ 

 

{   } 63. Ensure all fuel containers accounted for 

{   } 64. Check sign in/sign out board completed by all personnel 

{   } 65. Field test results and lab results received today copied to SCA? 

 

End of  Project 

{   } 66. Check all ground disturbed by the works been stabilised and rehabilitated, 

allowing the erosion and sediment controls to be removed 

{   } 67. Check that drill core and equipment has been removed from the site 

{   } 68. Complete water quality sampling – field analysis in accordance with  

EMP 

{   } 69. Complete water quality sample collection for laboratory analysis in 

accordance with the EMP 

{   } 70. Field test results and lab results received and copied to SCA? 

{   } 71. Contact SCA Manager Catchment Operations South East to arrange site 

inspection. 

 

 

 
 
Env. Coordinator: ………..…………… Signature: …………………Date: …../…../…... 
 
 
 
 



 

PUR TRANSPORT DRIVER  
DUTY CARD 

 

 
 

Date 
 
  
_____/_____/_____ 

 

 
Responsible for:  Transportation of CARBOPUR  
 
Responsible to:  Minova Site Supervisor 
 
Minimum Training:  Minova Level 1-CARBOPUR 
 
Responsibilities: 

1 Receive induction from HCPL  

2 Understand the bunding requirements for CARBOPUR transport 

3 Understand the transport rules in the catchment 

4 Obtain telephone list(s) and store in CARBOPUR transport vehicle 

5 Obtain SCA gate key from HCPL and sign key register  

6 Attend pre-shift meeting at Metropolitan mine site 

7 Assist with set-up, start-up and clean-up 
  
Complete Checklists/Forms 

1 Sign-on/Sign Off Board  

2 CarboPur Transport Checklist – to be completed whenever transporting 
product  

3 Set Up Checklist 

4 Clean Up Checklist 

 
At all times in the catchment 

1 SAFETY FIRST  

2 Strictly 40km/hr maximum speed 

3 Report spills immediately to site supervisor   

 
 
Name: ____________________________ 
 
 
 
Signed: _____________________________   Date: _________ 

 
 



  

PUR PUMP OPERATOR 
DUTY CARD 

 

 
 

Date 
 
  
_____/_____/_____ 

 

 
Responsible for: PUR Pump Operator 
 
Responsible to: Minova Site Supervisor 
 
Minimum Training: Minova Level 2-PUR Operator 
 
Responsibilities: 

1 Receive HCPL induction 

2 Receive training in walkie talkie  

3 Obtain telephone list(s) 

4 Attend pre-shift meeting at Metropolitan mine site 

5 Assist with set-up, start-up and clean-up 
  
Complete checklists/forms 
 

1 Sign-on/Sign Off Board  

2 Set Up Checklist 

3 Pump Charging Checklist  

4 Clean Up Checklist 

 
At all times in the catchment 

1 Safety First 

2 Strictly 40km/hr maximum speed  

3 Report spills immediately to Site Supervisor   

 
 
 
 
 
Name: ____________________________ 
 
 
 
Signed: _____________________________   Date: _________ 
 



  

NOZZLE OPERATOR 
DUTY CARD 

 

 
 

Date 
 
  
_____/_____/_____ 

 

 
Responsible for: Operation of Injection Nozzle. 
 
Responsible to: Minova Site Supervisor 
 
Minimum Training: Minova Level 2-PUR Operator 
 
Responsibilities: 

1 Receive induction from HCPL  

2 Receive training in communications (Walkie Talkie) 

3 Experienced and competent nozzle operator 

4 Understand cease to inject triggers 

5 Obtain telephone list(s) 

6 Attend pre-shift meeting at Metropolitan mine site 

7 Assist with set-up, start-up and clean-up 
  
Complete checklists/forms 

1 Sign-on/Sign Off Board  

2 Set Up Checklist 

3 Set Up Checklist – Injection Site 

4 Clean Up Checklist 

 
At all times in the catchment 

1 Safety First 

2 Strictly 40km/hr maximum speed  

3 Report spills immediately to Site Supervisor   

 
 
Name: ____________________________ 
 
 
 
Signed: _____________________________   Date: _________ 

 
 
 
 

 



 

MINOVA SITE SUPERVISOR 
DUTY CARD 

 

 
 

Date 
 
  
_____/_____/_____ 

 

Responsible for: Coordinate PUR remediation activities. 
 
Responsible to: Project Manager 
 
Responsibilities: 

1 Liaise with HCPL Project Manager and Environmental Coordinator 

2 Receive HCPL induction  

3 Understand project objectives and coordinate daily activity   

4 Ensure all Minova personnel receive HCPL induction 

5 Ensure that Nozzle Operator, CarboPUR Transport Driver, and 
CarboPUR Pump Operator understand and sign duty cards. 

6 Provide information as required to HCPL Environmental Coordinator  

7 Assist with Job Safety Analysis 

8 Facilitate pre-shift meeting at Metropolitan Mine Site in coordination with 
HCPL Environmental Coordinator 

 
Complete check-lists/forms 

1 Tool Box Talk 

2 Sign-on/Sign Off Board  

3 Set Up Checklist 

4 Pump Charging Checklist 

5 Set Up Checklist Injection Site 

6 Minova Site Supervisor Pumping Checklist 

7 Minova Site Supervisor Mechanical Checklist 

8 Clean Up Checklist 

9 Daily Injection Report 

10 Borehole Layout 
 
At all times in the catchment 

1 SAFETY FIRST 

2 Strictly 40km/hr maximum speed  

3 Report spills immediately to Project Manager   

 
Name: ____________________________ 
 
 
Signed: _____________________________   Date: _________ 
 



 

HCPL ENVIRONMENTAL COORDINATOR 
DUTY CARD 

 
 

Date 
 
  
_____/_____/_____ 

 

 
 
Responsible for: Environmental Management. 
 
Responsible to: Project Manager 
 
Responsibilities: 

1 Assist with induction for all contractors – includes providing a copy of the 
Bushfire Preparedness Plan and a dry-run of the alternative escape 
routes from the catchment 

2 Install and maintain environmental controls according to EMP  

3 Liaise with Minova Site Supervisor/Project Manager 

4 Instruct personnel on environmental requirements   

5 Conduct relevant monitoring and testing 

6 Facilitate pre-shift meeting at Metropolitan Mine Site in coordination with 
Minova Site Supervisor 

 
Complete checklists/forms 

1 HCPL Environmental Coordinator Checklist  
 

 
At all times in the catchment 

1 Safety First 

2 Strictly 40km/hr maximum speed  

3 Report spills immediately to Project Manager   
 
 

Name: ____________________________ 
 
Signed: _____________________________   Date: _________ 

 



  

DAILY INJECTION 
REPORT 

 

 
 

Date 
 
  
_____/_____/_____ 
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A - Strata pressure, Good spread & leaks     C - Strata pressure & no leaks         E- No strata pressure & leaks                             
B - Strata pressure & leaks                         D - Pre-grouted hole                     F- No strata pressure & no leaks                                                             

Pump 
No. 

 

# Holes Injected Tally of Black Drums Tally of white drums (show grade) Total 
drums 

Litres PAGE TOTAL 

     

# Holes Injected Tally of Black Drums Tally of white drums (show grade) Total 
drums 

Litres CUMALATIVE 
TOTAL 

     

 
Operator: …………………………… Signature: ……………………….. Date: …../ ….. / ….. 
 
Supervisor: ………………………… Signature: ……………………….. Date: …../ ….. / …..



 
 

BOREHOLE LAYOUT 
 

 
 

Date 
 
  
_____/_____/_____ 

 

 
COLLIERY:  ___________________LOCATION: ________________DATE:  ____/____/____ 

 

LOCATION OF BOREHOLES 

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

 
Operator: …………………………… Signature: ……………………….. Date: …../ ….. / ….. 
 
Supervisor: ………………………… Signature: ……………………….. Date: …../ ….. / …..



 
 

TOOLBOX TALK 
 

 Date 
 
  
_____/_____/_____ 

 

 

JOB: WARATAH RIVULET WRS3 PUR INJECTION   

START TIME: ___:____ AM/PM (please circle) 

Name: _____________________ Signature: _______________________ 

Name: _____________________ Signature: _______________________ 

Name: _____________________ Signature: _______________________ 

Name: _____________________ Signature: _______________________ 

 

HAZARDS OBSERVED: _________________________________________ 

___________________________________________________________ 

TOPICS DISCUSSED: 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

 

SUPERVISOR: Name: ____________________ Signature: ___________________ 

MINE: _________________________ DATE: ____/____/____ 

MINE CONTACT: ________________ JOB SITE: __________________________ 

JOB: ______________________________________________________________ 
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APPENDIX 6 
 

EXAMPLE EROSION AND SEDIMENT CONTROL PLAN 
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EROSION AND SEDIMENT CONTROL PLAN 

 

Erosion and sediment controls will be installed and maintained. The typical layouts of erosion and 

sediment controls that will be implemented for the drilling of holes within the stream and on the stream 

bank are shown on Figure 2a and 2b and are described below.  All erosion and sediment controls will 

be in place prior to the commencement of construction.   

 

A range of management controls will be implemented.  These include: 

 

• Geofabric/straw bale filters.  The geofabric straw bale filters would be constructed by first laying 

down a sheet of geofabric, onto which straw bales will be placed, themselves wrapped in 

geofabric, consistent with the Landcom (2004) Managing Urban Stormwater: Soils and 

Construction Vol 1 guidelines.   

• A line(s) of geofabric filters will be positioned strategically downstream of the drilling activity 

(Figure 2a).  The exact location will be assessed on the basis of actual conditions encountered, in 

particular the extent of sediment liberated from drilling and the location(s) at which sub-surface 

flow re-appears. These will be in place permanently during the conduct of drilling activities and 

weighed down with sand bags.  

• Rubber matting for steel-tracked drill rigs. 

• Drilling and grout injection will be ceased in the event of imminent heavy rain.  Equipment (except 

the drill rig and drill rods) will be moved to higher ground on the bank of the stream.  In addition, 

equipment will be moved to the elevated equipment storage area shown on Figure 2a at the end 

of each day. 

• Regular inspections of erosion and sediment control structures for structural integrity and 

effectiveness will be conducted by the HCPL Environmental Coordinator as outlined in 

Attachment B. 

 

The fine clay fraction that is not contained by the straw bale filters above will, depending on the extent 

of discoloration of the water, be managed through bush filtering.  In this context, bush filtering means 

distributing the outlet water by means of perforated hoses (lay flat hose or similar) or multiple hose 

outlets so as to minimise erosion at the site of discharge.  If required, discharge over a straw bale filter 

to further dissipate energy will be used.  Discoloured water may be pumped from a range of sources.  

These include: 

 

• adjacent drill holes; 

• settling tanks; 

• artificial sediment traps created by straw bale filters barriers; and 

• downstream ponds.  

 

The location and extent of pumping and distance into the bush for distribution of discoloured water will 

be determined on the basis of actual conditions encountered. The location and extent of pumping and 

distance into the bush for distribution of discoloured water from the work site shall be managed in such 

a way as to ensure that the discharged discoloured water does not return to the Waratah Rivulet in a 

condition worse than the background water quality of the Rivulet.    

 

If discoloured water is observed to extend to Pool B, then drilling activities will cease and sediment 

controls will be upgraded and their performance re-assessed.  
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To minimise the erosion of the stream-bed associated with movement of the drill rig, rubber mats 

made from disused (and cleaned) conveyor belt will be used as well as the installation of sand bags 

into potholes or other surface irregularities. 

  

All erosion and sediment controls will remain in place until such time as all ground disturbed by the 

works have been stabilised and rehabilitated.  
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APPENDIX 7 
 

GROUTING PRODUCTS AND INJECTION ACTIVITIES MANAGEMENT  
 



Metropolitan Coal – Rehabilitation Management Plan 
 
 

 

Metropolitan Coal – Rehabilitation Management Plan 
Revision No. RMP-R01-E   
Document ID: Rehabilitation Management Plan  

 

GROUTING PRODUCTS AND INJECTION ACTIVITIES MANAGEMENT  
 
General  
 
The PUR grouting products will be managed in accordance with the relevant product Material Safety 
Data Sheet (MSDS).   
 
The equipment has been designed with features that assist in preventing or minimising potential 
impacts on the environment.  These include: 
 
• The hoses are designed to withstand four times the stall pressure of the pump to prevent 

rupturing.  

• Hose joins and connections will be fitted with safety clips prior to filling the hoses with product.  

• Hoses will be colour coded to minimise the risk of incorrect coupling. 

• The accelerator and resin are mixed before entering the pump.  

• The accelerator and resin are mixed before entering the pump.  The pumping system is designed 
to withstand overpressure and in the event of a blockage, the pump is designed to automatically 
stall.  

• The pump has a remote shut-off capability allowing pumping to be stopped remotely (e.g. at the 
injection site). 

• Operators have the ability to manually stop grout injection by turning off the injection nozzle. 
 
Equipment will be maintained and checked prior to use in accordance with the checklists to be 
developed for each stream remediation site.  Example checklists are provided in Appendix 5.   
 
In addition, prior to works commencing, the following actions will be conducted: 
 
• Calibration of pumps. 

• Proper function of all valves. 

• Inspection of all hoses and fittings for any damage or obstructions. 

• Proper function of shut-off valve to the high capacity pressure hose. 
 
Hose couplings will be located within a notched plastic container containing absorbent material.  The 
coupling will be wrapped in absorbent material and then wrapped in clear plastic to facilitate 
identification of any leaky couplings.  Inspection of the hose couplings for leaks forms part of the 
checklist for three separate people. 
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Handling of Polyurethane Grouting Products 
 

One container of Spetec H100 and one pallet of Accelerator ACC H100 will be transported to the 
Woronora Special Area, when required for injection, on a box trailer, ute tray, or truck. The box trailer, 
ute tray, or truck will be lined with a chemical resistant underlay. The containers of Spetec H100 and 
Accelerator ACC H100 will be bunded and sit on top of the underlay. That is, the bunded pallet will act 
as the primary containment mechanism, and the underlay as a secondary containment mechanism. 
The injection equipment will also be positioned on a bunded pallet in a box trailer, ute tray, or truck that 
has been lined with a chemical resistant underlay. The box trailers, ute trays, or truck will be positioned 
adjacent to the fire trail used to access the remediation site.   
 
All of the above controls will be identified in the PUR Transport Driver’s checklist which will be 
completed prior to leaving the Metropolitan Coal site and again prior to leaving the remediation site. 
 
Set-Up 
 
A set-up procedure checklist (example provided in Appendix 5) will be followed.  The checklist includes 
the following major controls and management measures for safe handling and connection of product 
components: 
 
• The connectors to and from the 205 L drums have special drip free chemical couplings. 

• Accelerator ACC H100 is added to the single-component Spetec H100 in the drum, as required, 
determined on hole spacing, sequence of grout injection, discontinuity aperture etc. 

• Product is transferred from the containers directly to the injection pump via braided delivery lines. 

• The set-up checklist is countersigned by the Site Supervisor. 
 
Injection 
 
Start-up and pumping checklists will be completed (example provided in Appendix 5) and 
countersigned by the Site Supervisor.  The checklists include the following major controls: 
 

• Individual injection boreholes will be logged to detail hole injection pressure used and quantity 
injected. An injection record (example provided in Appendix 5) will be maintained to document the 
type of grout used and the quantity injected.  

• Spill cleanup materials will be made available at both the pump site (spill kit in each PUR vehicle) 
and injection site.  Should a spill occur, it will be reported immediately to the Site Supervisor, 
Metropolitan Coal Technical Services Manager, to the SCA via their Incident Management 
Number (1800 061 069) and to DRE.  The Site Supervisor and Metropolitan Coal Technical 
Services Manager (or delegate) will investigate all spills and environmental incidents. 

• The contents of the spill kits are listed in Section 7.2.6.2 and the spill response procedure is 
provided in Appendix 9.  

• A pump operator will be present at the pump site and a PUR injection operator will be present at 
the injection site throughout the operations.  In addition, a Site Supervisor will be present to 
oversee the drilling and grout injection activities. 

• Walkie talkie communication between pump operator and injection site will be maintained at all 
times during the set-up and injection phases. 
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• At the end of each injection phase a brief (few seconds) flush using a single component is 
required to prevent PUR curing within the injection nozzle.  The flushed component will be 
directed to a sealed drum which itself is bunded within a larger drum. 

• The injection levers are located within a purpose built (non-leak) metal tray which will act as a 
bund and in addition, the steel tray will rest on an absorbent fabric pad as a further control to 
mitigate against spills. 

• Each injection hole will be covered with an apron of absorbent fabric to catch any spills during 
injection of that hole.   

 
End-Shift 
 
At the completion of daily grout injection activities, the hoses will be disconnected from the pump and 
injection sites and capped with purpose-built end caps.  During hose disconnection, the hose will be 
located through a notched plastic container with absorbent material at its base, thereby absorbing any 
drips.  The hoses will remain in place overnight (located at a distance from the stream bed and tied in 
places to suitable objects such as trees). 
 
No PUR will be stored on site overnight (other than that remaining in the hoses). 
 
Equipment malfunctions, failed or worn components, abnormalities or constraints to the system will be 
reported to enable modifications or amendments to be implemented. 
 
The PUR Transport Driver, Site Supervisor, and Metropolitan Coal Environmental Coordinator each 
have a specific end of shift checklist (examples provided in Appendix 5) to ensure that all rubbish is 
removed, all PUR waste is removed, and the site is left in a tidy condition. 



Metropolitan Coal – Rehabilitation Management Plan 
 
 

 

Metropolitan Coal – Rehabilitation Management Plan 
Revision No. RMP-R01-E   
Document ID: Rehabilitation Management Plan  

 

 
APPENDIX 8 

 
EXAMPLE BUSHFIRE PREPAREDNESS PLAN 
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1.   INTRODUCTION 
This Bushfire Preparedness Plan (BRP) has been prepared in accordance with 
Approval Condition 15 ‘Bushfire Preparedness, Management and Hot Work’ of the 
Metropolitan Colliery Waratah Rivulet WRS3 Remediation Activities Review of 
Environmental Factors, Schedule 1.  
 
The BRP has been prepared by HCPL to ensure that HCPL personnel and 
contractors involved in activities within the Woronora Special Area are aware of 
procedures to: 

• minimise the potential for bushfire 

• respond to bushfire 

• evacuate the area in case of emergency 
 
Under no circumstances should any person working in the Woronora Special Area 
place their own or other’s lives at risk to fight a bushfire. 
 
The BRP should be read in conjunction with: 

• Fuel management as outlined in this EMP 

• SCA Standard Conditions of Entry 

• Activity Checklists, Duty Cards and Forms (Attachment B).  
 
 
2.   BUSHFIRE PREVENTION 
In accordance with the SCA Conditions of Entry, strictly no fires are allowed in the 
catchment at any time. 
 
2.1 Hot Work Policy 
No ‘Hot Work’ shall be carried out in the catchment without a ‘Hot Work’ permit 
issued via the designated HCPL environmental coordinator  . 
 
‘Hot Work’ shall be conducted in accordance with the HCPL, SCA approved, Hot 
Work Policy and permit 
 
2.2   Fuel Management 
When re-fuelling or transporting fuel by hand to machinery: 

• Ensure the machinery is turned off. 

• Strictly no smoking. 

• Ensure that a fire extinguisher is located within easy reach. 

• Ensure that a suitably sized funnel is used reduce risk of spills 

• Clean up fuel spills (and report all spills) 
 
2.3 Housekeeping 

• Ensure that all rubbish is removed from site at the end of each shift in 
accordance with the Clean Up Checklist (Attachment B). 

• Ensure that portable fuel containers are accounted for before leaving site in 
accordance with the Clean Up Checklist (Attachment B).  
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3. DURING A BUSHFIRE 

• Remain calm. 

• If a small fire is noticed and it is considered safe to do so, an attempt to put 
out the fire should be made.   Bushfires can become out of control very 
rapidly so unless the fire can be put out very quickly, do not attempt to 
continue fighting the fire.    

• If the fire cannot be controlled, evacuate the catchment immediately 
according to the Fire Evacuation Plan. 

• Call 000 immediately.  
 
The Flat Rock Crossing area can be described either by: 

• Coordinates (E309620, N6214190 MGA Zone 56). 

• Flat Rock Crossing on Fire Road 9H, nearest cross street is Princes Hwy. 
 
3.1 Fire Evacuation Plan 
If the fire’s location is unknown, ring the SCA Incident Line (1800 061 069) and ask 
for direction of fire. 
  
The Fire Evacuation Plan is attached.   There are two means of egress: 

a. Travel south on fire road 9H and through the two gates (Outlined in Red) 
(usually the way you would have come in). 

b. Travel west on Fire Road 9H across the rivulet up the hill and go southwest 
(left) at intersection  on Fire Road 9 and through gate and then south (left)  on 
Fire road  (Outlined In Green) 

 
Bolt Cutters will not work on chains. 
 
4. BUSHFIRE PREPAREDNESS CHECKLIST 
The following checks are the responsibility of the HCPL Environmental Coordinator 
and are included in the checklists (Attachment B). 
 
ITEM Task When 

Ensure that all personnel have received the 
Fire Evacuation Plan and provided a copy of 
the Bushfire Preparedness Plan. 
Accompany all personnel on a dry-run of the 
second means of escape. 

Evacuation Plan 

Emergency numbers are included on the 
telephone list and SCA Fire incident number 
(1800 061 069). 

Pre-works 

Fire Extinguisher Sight the fire extinguishers on site Pre-shift 
   
Parking Ensure that vehicles are parked facing the 

first means of escape.  
Pre-shift 

Check SCA Incident line if any smoke seen in 
the area. 

Pre-shift at mine site SCA Fire info 

Check if total fire ban Pre-shift at mine site 
Housekeeping Ensure that rubbish is removed from site End-shift 
Fuel Containers Ensure that all portable fuel containers are 

accounted for. 
End-shift 
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APPENDIX 9 
 

SPILL RESPONSE PROCEDURE 
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INTENT 
 

To ensure that suitable control measures have been identified and implemented for 
the safe clean up and disposal of any spilt products. 

 

AIM 
 

To maintain site-specific Environmental, Quality, Safety and manufacturer’s 
requirements.  

 

PROCEDURE 
 

• Obtain spill disposal kit 

• Open absorbent bag 

• Ensure product is dammed and contained from entering waterway 

• Don any necessary PPE 

• Liberally sprinkle absorbent onto spill ensuring enough to encapsulate spill 

• Shovel spilt product and absorbent using steel shovel 

• Place product into plastic bags provided in spill kit 

• Seal bags with zip ties 

• Remove waste product from site for correct disposal 
 




