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1. Introduction 

This Surface Water Management Plan (SWMP) has been developed for Boggabri Coal 

Operations Pty Ltd (BCOPL), a wholly owned subsidiary of Idemitsu Australia Resources Pty 

Limited (80%), Chugoku Electric Power Australia Resources Pty. Ltd (10%) and NS 

Boggabri Pty Limited (10%). Boggabri Coal Mine (BCM) is located 15 km north-east of the 

township of Boggabri in north-western New South Wales. The Project is an open cut coal 

mine that has been operating since 2006. Truck and excavator operations produce a 

crushed and screened run-of-mine (ROM) coal product. Coal is loaded onto trains via a train 

loading facility, where coal is transported by rail to the Port of Newcastle for overseas 

consumption.  

The mine is managed by BCOPL, who also undertake coal crushing and washing operations 

at the Coal Handling Preparation Plant (CHPP). BCOPL engages a contractor to undertake 

mining operations. All contractors working at the BCM are required to operate in compliance 

with this Surface Water Management Plan (SWMP).  

Project Approval number 09_0182 for the Boggabri Coal Mine (BCM), granted by the NSW 

Planning Assessment Commission (PAC) under on 18 July 2012 as modified from time to 

time (Project Approval) allows BCOPL to extend its mining operations for a further 21 years, 

and increase its production rate to 8.6 Million tonnes per annum (Mtpa) of ROM coal from a 

total resource of 145 Mt..  

In 2015, BCOPL lodged an application under Section 75W of the EP&A Act 1997 to modify 

PA 09_0182 (MOD 5). The modification was supported by an Environmental Assessment 

(Parsons Brinckerhoff, 2015a) for the conversion of existing test bores to operational 

production bores for the supply water to BCM and the installation of ancillary infrastructure 

on adjoining properties. The application was determined by the NSW Department of 

Planning and Environment, Executive Director under delegation by the Minister for  Planning 

and approval was received on 30 August 2016.  

Schedule 3, Condition 38 (b) of the Project Approval requires the preparation of a SWMP. 

This plan has been prepared in fulfilment of the requirements. The specific requirements of 

the SWMP are listed in Table 2-3. 

Conditions of approval under the Environmental Protection and Biodiversity Conservation 

Act 1999 (EPBC Act) were granted by the then Federal Government Department of 

Sustainability, Environment, Water, Population and Communities (SEWPAC) (now known as 

the Department of Environment and Energy (DoEE) on 11 February 2013 (EPBC Approval). 

Conditions 15 to 19 of the EPBC Approval apply to the SWMP. The specific Federal 

requirements under the EPBC Approval are listed in Table 2.4 

This SWMP, bases mine plans water demand, usage and storage characteristics on two 

mine plans, specifically the: 

1. Revised Draft Mining Operations Plan (MOP): lodged with the NSW Division of 

Resources and Energy (DRE) in January 2017. The MOP spans a period between 

2015 and 2019. Mine plan snapshots and water management systems relevant to 

mine years existing and 2018, are aligned with the MOP. 

2. Environmental Assessment (EA) Mine Plan: lodged in 2009 and conditionally 

approved by the NSW Minister for Planning and Infrastructure (now Minister for 

Planning) in July 2012. The EA mine plan spans a 21 year period between 2013 
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and 2034. Mine plan snapshots and water management system for years 2022 and 

2033 in this SWMP are based on the EA mine plan. 

1.1 Purpose of this SWMP 

The purpose of this SWMP is to comply with Schedule 3, Condition 38(b) of the Project 

Approval and, in doing so provide a framework which describes how BCOPL will assess, 

manage, monitor and manage impacts to the surface water system.  

The objectives of this SWMP are aimed to provide:  

 Detailed baseline data on surface water flows and quality in the water-bodies that could 

potentially be affected by the development 

 Detailed baseline data on hydrology across the downstream drainage system of the 

Namoi River floodplain from the mine site to the Namoi River 

 Detailed description of the water management system on site, including design 

objectives, and performance criteria, for the water management system, discharge limits 

in accordance with the Environment Protection licence (EPL) requirements, water 

storages, haul road and Boggabri Rail Spur Line , water diversion systems, erosion and 

sediment controls 

 Detailed plans, including design objectives and performance criteria for final voids, 

emplacement of reject material. Construction and operation of the Boggabri Rail Spur 

Line and bridge crossing the Namoi River, drainage line lines on rehabilitated areas and 

control of potential water pollution from rehabilitated areas 

 Performance criteria for water management, downstream surface water quality, 

downstream flooding impacts, including trigger levels for investigating any potentially 

adverse impacts associated with the development 

 a program to monitor the effectiveness of the water management system and surface 

water flows and quality in affected watercourses and downstream flooding impacts 

 reporting procedures for the results of the monitoring program 

 a plan to respond to any exceedances of the performance criteria, and mitigate  adverse 

surface water impacts. 

The SWMP is a component of the overarching Water Management Plan (WMP) and 

provides more detailed technical information and responses to surface water management 

on site.  

1.2 Elements covered by the SWMP 

This SWMP applies to all employees and contractors at the BCM and covers all areas within 

the ‘Project Boundary’ as defined in the Project Approval. The SWMP refers to some areas 

outside of the Project Boundary in order to define natural hydrological boundaries. The areas 

covered by the SWMP are described in Section 6. 
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1.3 Related water management documents 

This SWMP report has been prepared as a part of, and should be read in conjunction with, 

the documents listed in Table 1.1.  The WMP document hierarchy is shown in Figure 1-1. 

 Table 1.1 Related water management documents 

Document  Description 

BTM Complex Water Management 
Strategy (WMS) 

Regional strategy prepared in consultation with Tarrawonga 
Coal Pty Ltd (TCPL) and Maules Creek Coal Project (MCC) 

Water Management Plan (WMP) Overarching document setting out water management 
framework, statutory requirements and procedural 
requirements   

Surface Water Management Plan 
(SWMP) 

Surface water baseline data, performance criteria, monitoring 
program, response plan, water management system 
description, erosion and sediment controls 

Groundwater Management Plan 
(GMP) 

Groundwater baseline data, performance criteria, monitoring 
program, response plan, groundwater model validation 
program 

Site Water Balance (SWB) report  Mine water balance modelling methodology, assumptions 
and results, mine water management system operating 
philosophy 

 

 

Figure 1-1 Document hierarchy  

1.4 Agency consultation 

Previous versions of this SWMP were prepared in consultation with representatives from the 

NSW Office of Environment and Heritage (OEH), Department of Primary Industry Water (DPI 

Water) (Formerly NSW Office of Water), North West Local Land Service (NWLLS) formerly 

Namoi Catchment Management Authority (NCMA) and the Community Consultative 

Committee (CCC).  

BTM Complex 
Water Management 

Strategy

BCOPL 

Water Management 
Plan 

BCOPL 

Surface Water 
Management Plan

BCOPL

Groundwater 
Management Plan

BCOPL

Site Water Balance 
Report
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The SWMP was prepared by suitably qualified persons, whose appointment to prepare this 

plan has been approved by the DP&E. The draft version of this SWMP has been reviewed 

by DP&E and comments have been addressed.  

This plan has been submitted to regulators (EPA and DPIW), NWLLS and the CCC. The 

final SWMP has been updated to incorporate feedback from regulators and the CCC. 

Evidence of consultation is presented in Appendix A of the WMP. 

1.5 Revision status 

This SWMP considers the entire life of mine and reflects the mine plans described in the:  

1. Revised Mining Operations Plan (MOP): lodged with the NSW Division of 

Resources and Energy (DRE) in January 2017 (Amendment C),  mine plan 

snapshots.  

2. Environmental Assessment (EA) Mine Plan: lodged in 2009 and conditionally 

approved by the NSW Minister for Planning and Infrastructure in July 2012, mine 

plan snapshots, years 2022 and 2033. 

Previous revisions and updates made to this SWMP are summarised in Section 10.  
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2. Planning and statutory requirements 

2.1 Federal and State legislation 

Details on relevant federal and state legislation are provided within the WMP.  

This section sets out details of the relevant water sharing plans and guidelines. 

2.2 Water Sharing Plans 

Surface water sharing in the Namoi Water Management Area is regulated by the Water 

Sharing Plan (WSP) for the Upper and Lower Namoi Regulated River Water Sources 2016 

and Water Sharing Plan for the Namoi Unregulated and Alluvial Water Sources 2012, made 

under the NSW Water Management Act 2000.  

Both WSPs contain various rules applying to the water sources such as access licence 

dealing rules, water supply works approval rules, water allocation account rules and access 

rules for rivers and creeks including cease to pump. BCOPL are required to consider the 

effect of the Section 75U of Part 3A of the Environmental Planning and Assessment Act 

1979 on the applicability of these rules when accessing water from these systems. 

BCOPL holds a Project Approval granted under (the now repealed) Part 3A of the EP&A Act 

and BCM is a transitional Part 3A project. Consequently, pursuant to section 75U of the 

EP&A Act: 

 a water use approval under section 89; 

 a water management work approval under section 90; or  

 an activity approval under section 91, 

of the Water Management Act 2000 are not required for BCM and the provisions of any Act 

that prohibit an activity without these approvals do not apply. 

BCOPL also currently holds groundwater licences. Groundwater licences held by BCOPL 

and their regulation under statutory plans are outlined in the Groundwater Management Plan 

(GMP). 

2.2.1 Regulated river WSP 

The objectives of the regulated river WSPs are to:  

 Protect, preserve, maintain or enhance the important river flow dependent 

environmental features and Aboriginal, cultural and heritage values of these water 

sources 

 Manage these water sources to ensure equitable sharing between all users 

 Protect basic landholder rights of owners of land 

 Provide opportunities for market based trading of regulated water entitlement within 

sustainability and system constraints 

http://www.legislation.nsw.gov.au/#/view/act/2000/92
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 Provide sufficient flexibility in water account management to encourage responsible use 

of available water 

 Contribute to the maintenance of water quality 

The three categories of water access licences (WAL) under the WSP are: 

 Regulated river high security 

 Regulated river general security 

 Supplementary water 

BCOPL currently holds general security and supplementary water access licences for the 

Lower and Upper Namoi Regulated River Water Source. Details of these water access 

licences are provided in Table 2-1. The total share component under these licences as at the 

date of this SWMP is 422 unit shares of general security water and 32.1 unit shares of 

supplementary water. The actual volume of river water available to BCOPL from the general 

security licences would depend on the Available Water Determinations (AWD) made from 

time to time in accordance with the Water Sharing Plan for the Upper Namoi and Lower 

Namoi Regulated River Water Sources 2003. Supplementary access is also ‘announced’ 

from time to time, and is dependent on the presence of unregulated flows in the regulated 

river, and on the operation of the WSP rules. 

Table 2.1 BCOPL water access licences for Lower Namoi Regulated River Water 

Source 

Source Water Access Licence 
category 

Water Access Licence 
number 

Share component 

Lower Namoi River General Security WAL 2571 51 unit shares 

Lower Namoi River General Security WAL 2595 243 unit shares 

Lower Namoi River Supplementary Water WAL 2596 26.5 unit shares 

Lower Namoi River Supplementary Water WAL 2572 5.6 unit shares 

Upper Namoi River  General Security WAL37067 128 unit shares 

 

The Namoi Regulated River water sharing plan estimates that there are in total 256,400 unit 

shares of general security access licences and 115,000 unit shares of supplementary water 

access licences. Access to entitlement will vary from year to year depending on climatic 

conditions and water availability.  

‘A continuous accounting system is used in the Namoi Valley for general security licence 

holders. The maximum that may be held in an account is 2.0 ML per unit share. The amount 

carried over from year to the next is unlimited (maximum account balance effectively limits 

carryover volumes). The maximum usage (including trade) in any season is 1.25 ML per unit 

share. The maximum water use over any 3 consecutive years is 3.0 ML per unit share’ 

(Ribbons, 2009).  
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Table 2.2 Reliability of supply for Namoi regulated river licences (Source: Ribbons, 2009) 

Reliability measure High security General security Supplementary 

Plan Limit Scenario    

Percentage of time full entitlement is 
available at start of water year (1July) 

100% 50% - 

Percentage of time full entitlement is 
available at end of water year (30 
June) 

100% 84% - 

Average effective available water on 
1 July 

100% 95% - 

Average cumulative AWD for water 
year 

100% 76% - 

Average annual percentage of the 
entitlement used (rounded to 5%) 

- 80% 30% 

Ultimate Development Scenario    

Long term extraction factor 0.95 0.76 0.18 

 

2.2.2 Unregulated river WSP 

The BCM is in the Maules Creek Tributaries Management Zone within the Water Sharing 

Plan for the Namoi Unregulated and Alluvial and Water Sources, 2012.  At the 

commencement of the Plan there were no aquifer access licences in this Zone. 

The objectives of the unregulated river WSP are to:  

 protect, preserve, maintain and enhance the important river flow dependent and high 

priority groundwater dependent ecosystems of the water sources, 

 protect, preserve, maintain and enhance the Aboriginal, cultural and heritage values of 

the water sources, 

 protect basic landholder rights, 

 manage these water sources to ensure equitable sharing between users, 

 provide opportunities for enhanced market based trading of access licences and water 

allocations within environmental and system constraints, 

 provide water allocation account management rules which allow sufficient flexibility in 

water use, 

 contribute to the maintenance of water quality, 

 provide recognition of the connectivity between surface water and groundwater, 

 adaptively manage the water sources, and 

 contribute to the “environmental and other public benefit outcomes” identified under the 

“Water Access Entitlements and Planning Framework” in the Intergovernmental 

Agreement on a National Water Initiative (2004). 
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There are 55.4 ML/year of stock and domestic basic rights, 7ML/yr of stock and domestic 

access licences, and 1,406 unit shares of unregulated river access licences in the Maules 

Creek Water Source.  BCOPL does not hold any licences in this water source.  Licences 

trading opportunities are constrained to within the Maules Creek Tributaries Management 

Zone of the Maules Creek Water Source.  As these tributaries are generally ephemeral, the 

reliability of licences is probably quite low, and direct rivers access would be intermittent at 

best. 

2.3 Surface water guidelines 

The guidelines considered for the management of surface water systems within the local and 

regional catchment contexts, are outlined in the following sections. 

2.3.1 ANZECC (2000) guidelines 

The Australian and New Zealand Environment Conservation Council (ANZECC) Australian 

and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC, 2000) provide a 

national benchmark for assessing water quality in systems throughout Australia and New 

Zealand. The ANZECC (2000) guidelines provide regional trigger values based on their 

location within Australia or New Zealand, which can be used to develop more local 

guidelines or strategies such as catchment water quality and river flow objectives (see 

Section 2.3.2), particularly in the absence of site specific water quality information. 

2.3.2 NSW water quality and river flow objectives 

The Water Quality and River Flow Objectives have been developed to guide plans and 

actions to achieve healthy waterways in NSW. Each objective is based on providing the right 

water quality for the environment and the different beneficial uses of the water. They are 

based on measurable environmental values (EVs), which are those values or uses of water 

that the community believes are important for a healthy ecosystem for public benefit, welfare, 

safety or health. The target concentrations for each water quality objective (WQO) are based 

on ANZECC (2000).  

The EVs for the uncontrolled streams in the Namoi catchment relevant to the Project area:  

 Aquatic ecosystems. Objective: Maintaining or improving the ecological condition of 

water bodies and their riparian zones over the long term. 

 Visual amenity. Objective: Maintaining aesthetic qualities of waters. 

 Livestock water supply. Objective: Protecting water quality to maximise the production 

of healthy livestock. 

 Irrigation water supply. Objective: Protecting the quality of waters applied to crops and 

pasture. 

 Aquatic foods (cooked). Objective: Protecting water quality so that it is suitable for the 

production of aquatic foods for human consumption and aquaculture activities. (Note: 

The ANZECC (2000) Guidelines lists this environmental value as Aquaculture and 

human consumption of aquatic foods). 
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2.3.3 Local policies and plans 

North West Local Land Service (NWLLS) plans and policies have been considered in the 

development of this SWMP and are listed below. For further information on NWLLS 

documents refer to Section 2.5 of the WMP. 

 NWLLS Catchment Action Plan 

 NWLLS Extractive Industries Policy  

2.4 Relevant approval conditions 

Conditions of the Project Approval relating to surface water management are provided in 

Section 3.3 of the WMP and are summarised in Table 2-3 and Table 2-4. 

Table 2.3 Project Approval conditions  

Applicable 
Condition 

Requirement SWMP Section  

Schedule 3 
Condition 38 

(b) A Surface Water Management Plan, which includes:  

 detailed baseline data on surface water flows and quality in the 
water-bodies that could potentially be affected by the project; 

Section 3.6 & 3.2 

 detailed baseline data on soils within the irrigation* management 
area; 

Section 3.4 

 detailed baseline data on hydrology across the downstream 
drainage system of the Namoi River floodplain from the mine site 
to the Namoi River; 

Section 3.3 

 a detailed description of the water management system on site, 
including the: 

 clean water diversion systems 

 erosion and sediment controls (dirty water system) 

 mine water management systems including irrigation areas 

 discharge limits in accordance with EPL requirements 

 water storages 

 haul road and Boggabri Rail Spur Line and bridge flood and 
water diversions 

Seciton 3   

 

 

 

 

 

 

Section 5 

 detailed plans, including design objectives and performance 
criteria for: 

 design and management of final voids 

 design and management for the emplacement of reject 
materials, sodic and dispersible soils and acid or sulphate 
generating materials 

 design and management for construction and operation of the 
Boggabri Rail Spur Line and bridge across the Namoi River 
floodplain and upstream adjoining ‘Nagero’/Bollol creek 
catchments 

 reinstatement of drainage lines on the rehabilitated areas of 
the site 

 control of any potential water pollution from the rehabilitated 
areas of the site 

Section 4  

 

 

 

 

 

Section 5  

 performance criteria for the following, including trigger levels for 
investigating any potentially adverse impacts associated with the 
project: 

 the water management system 

 soils within the irrigation area* 

 downstream surface water quality 

 downstream flooding impacts, including flood impacts due to 
the construction and operation of the Boggabri Rail Spur Line 

Section 7.1 
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Applicable 
Condition 

Requirement SWMP Section  

and rail bridge 

 stream and riparian vegetation health, including the Namoi 
River 

 a program to monitor: 

 the effectiveness of the water management system 

 soils within the irrigation area  

 surface water flows and quality in the watercourses that could 
be affected by the project 

 downstream flooding impacts 

Section 6   

 reporting procedures for the results of the monitoring program Section 8.1 

 a plan to respond to any exceedances of the performance criteria, 
and mitigate and/or offset any adverse surface water impacts of 
the project. 

Section 7.2 and 
Table 7.1 
Contingency 
Response Plan 

* An irrigation management area is not currently planned for the BCM 
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Table 2.4  Project conditions of EPBC Approval 

Applicable 
Condition 

Requirement SWMP Section  

15 The person taking the action must provide to the Minister for approval, 
the surface and groundwater management plans as identified in 
condition 38 of the NSW state government Project Approval dated 18 
July 2012 (application no, 09_0182). The surface and groundwater 
management plans approved by the Minister must be implemented prior 
to the commencement of new mining operations 

[Table 2-3] 

 

16 The surface and groundwater management plans must be consistent 
with the National Water Quality Management Strategy  

(refer to WMP section 
2.1.2) 

17 The person taking the action must within 6 months of this approval, in 
collaboration with the person taking the action to develop and operate 
the Maules Creek Coal Project (EPBC 2010/5566) and any other 
approved mines within 20km of the mine site provide written advice to 
the Minister demonstrating how the approved surface and groundwater 
management plans (specified in condition 15), addresses the cumulative 
impact of groundwater drawdown as a result of mining and how this may 
impact on the consequent health of the remnant native vegetation in the 
Leard State Forest, the Leard State Conservation Area and surrounding 
areas. In particular advice must address the following matters: 

a. maximum amount of allowable drawdown in the alluvial 
aquifer 

b. drawdown in hard rock aquifer 

c. trigger levels pertaining to drawdown in the alluvial 
aquifer when corrective actions will be required to be 
undertaken 

d. identify the depth of root zone of the native vegetation 

e. monitoring to assess the ongoing quality and quantity of 
both surface and groundwater to identify impacts on the 
native vegetation 

a) See Section 
2.2.1 

b) See Section 2.4  
of GMP 

c) See Section 
5.1.1 & 5.1.2 of 
GMP 

d) See Section 
3.5.2. of SWMP, 
and  Section 
3.5.3 of GMP 

e) Section 6 of 
SWMP and see 
Section 4 of 
GMP 

S18 The person taking the action must within 6 months of the date of this 
approval, or such other timeframe as specified by the Minister, 
provide to the Minister a report on: 

a. any updated modelling of surface and groundwater impacts that 
has been undertaken in preparing the surface and groundwater 
management plans 

b. how the surface and groundwater management plans address 
groundwater and surface water impacts on native vegetation 

a) Section 4.4 
SWMP  Section 
6.3 of WMS (no 
updated 
modelling 
completed for 
revision (Rev 6) 
of GMP) 

b) Section 7.3  
Section 4 of 
GMP 

19 A risk-based assessment of the disposal of mine water by irrigation 
on soils must be undertaken. The assessment must include the risk 
of metal and salinity accumulation on the soils 

NA*  

* An irrigation management area is not currently planned for the BCM. 
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3. Surface water and environmental setting 

3.1 Regional hydrology  

BCM is largely contained within the catchment of an unnamed ephemeral waterway, locally 

called ‘Nagero Creek’. A small area to the south of the Mine Infrastructure Area (MIA) is 

located within the catchment of Bollol Creek. ‘Nagero Creek’ and Bollol Creek are both small 

tributaries of the Namoi River, which is part of the Barwon-Darling River system. 

The Namoi River catchment is bounded by the Great Dividing Range in the east, the 

Liverpool Ranges and Warrumbungle Ranges in the south, and the Nandewar Ranges and 

Mount Kaputar to the north. Major tributaries of the Namoi River include Coxs Creek, Mooki 

River, Peel River, Cockburn River, Manilla River and Macdonald River, which all join the 

Namoi River upstream of Boggabri. 

The Namoi River catchment has an area of approximately 42,000 km2. The catchment 

extends over 350 km in an east-west direction between the Great Dividing Range and the 

Barwon River. The Namoi River catchment area to Boggabri is approximately 22,600 km2. 

Split Rock Dam on the Manilla River and Keepit Dam on the Namoi River are the two main 

water storages in the Namoi River catchment. These structures allow the delivery of flows to 

meet the needs of water users downstream.   

Average annual rainfall in the Namoi River catchment is highly variable, and decreases 

across the catchment from around 1,000 mm along the Great Dividing Range in the east, to 

around 470 mm in the western extent of the catchment. 

The Namoi Valley is subject to regular flooding. The existing mining area and MIA are not 

located within the floodplain; however, the haul road previously used to transport product 

coal and approved Boggabri Coal Rail Spur Line both cross the floodplain.  

3.2 Local catchment hydrology 

3.2.1 Unnamed waterway - ‘Nagero Creek’ 

The existing mining area and MIA are entirely contained within the catchment of an unnamed 

ephemeral waterway, locally called ‘Nagero Creek’. Figure 3-1 shows the existing 

watercourses in the area. 

‘Nagero Creek’ catchment is bounded by the Willowtree range to the north-east and falls 

generally to the south-west. The catchment area is approximately 43km2 to the point where 

‘Nagero Creek’ meets the Namoi River floodplain. The ‘Nagero Creek’ catchment is 

approximately 0.2% of the total Namoi River catchment area to Turrawan gauge, 

approximately 40km downstream of Boggabri Township on the Namoi River and 

downstream of BCM. 

The majority of ‘Nagero Creek’ catchment upstream of the existing mine site is contained 

within the Leard State Forest. Leard State Forest has been selectively logged in the past, but 

is generally still forested with the exception of BCM, Tarrawonga Coal Mine and Leard 

Forest Road. The majority of the catchment downstream of the mine site comprises cleared 

farm land.  
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From the south-western corner of the mining area, ‘Nagero Creek’ flows about 8 km 

westward to the Namoi River. 

The cross-section of ‘Nagero Creek’ comprises a well-defined incised channel up to 

approximately 15 m wide bank to bank and 3 m deep. The banks are well vegetated, and the 

bed comprises sand and/or rock. The bed slope varies between approximately 2% at the top 

of the catchment to 0.8% at the downstream edge of the BCM. 

Downstream of the site, ‘Nagero Creek’ becomes indistinct as it flows across the Namoi 

River floodplain. These alluvial flats become swampy following rainfall, and natural ponds 

(such as the ‘Slush Holes’) and farm dams store water for long periods. 

There is anecdotal evidence that during high flow events ‘Nagero Creek’ overtops its 

floodplain into the Bollol Creek (and vice versa) and that this will reduce throughout the 

duration of the project. It was noted that this was likely to occur some way upstream of the 

rail spur line and loop leading to BCM. Additional information was also sought from the NSW 

DPIW and the advice received was that the NSW DPIW has no record of Bollol Creek 

flooding in the area of the rail spur line works (Aurecon, 2013).   

3.2.2 Bollol Creek 

The existing mine water dam MW3 is contained within Bollol Creek catchment. The southern 

portion of the approved irrigation area is located in Bollol Creek catchment; however, the 

approved irrigation system is not planned for operation at this stage. No mining areas or 

other mine infrastructure are contained within Bollol Creek catchment. Tarrawonga Mine has 

part of their mining lease within Bollol Creek catchment (Gilbert & Associates Pty. Ltd, 2010). 

Bollol Creek is an ephemeral stream with a total catchment area of approximately 850 km2, 

about 3.5% of the Namoi River catchment to Turrawan gauge. The upper catchment consists 

of forest and grades to a low lying wide floodplain. The floodplain part of the catchment is 

predominately cleared and used for cropping, grazing and other agricultural land uses. From 

the floodplain the creek meets Barbers Lagoon which then floods north-west to its 

confluence with the Namoi River (Gilbert & Associates Pty. Ltd, 2010). 

Hydrologic and hydraulic modelling for Nagero Creek and Bollol Creek undertaken to date 

did not examine in detail the interaction of these creeks during high flows; although it was 

concluded that any overtopping of flows from ‘Nagero Creek’ to Bollol Creek was likely due 

to natural changes and not caused by the rail spur line  (refer to  section 5.3). Anecdotal 

evidence suggests that during high rainfall events there is overtopping and hydraulic 

interaction between Bollol Creek and Nagero Creek.  

3.3 Hydrologic data and records 

Flow data has been recorded by DPIW along the Namoi River at the gauging stations shown 

in Table 3.1. The largest recorded flood event (maximum daily flow) for the Namoi River at 

Boggabri and Namoi River at Gunnedah gauges occurred in February 1955. Both gauges 

have a long period of record. The Namoi River at Turrawan gauge recorded its highest daily 

flow during another significant flood event in 1976. Other large floods have occurred in 

January 1971, February 1956 and February 1984 (WRM, 2009). 
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Table 3.1 Stream flow gauges along Namoi River 

Station Station 
commence 
date 

Maximum 
discharge 
(ML/day) 

Maximum 
gauged 
date 

Catchment 
area (km2) 

419012 Namoi at Boggabri 16/11/1911 

(Open) 

264120 28/02/1955 22,600 

419017 Boggabri Weir 1936-1951 

(Closed) 

NA NA 22,700** 

419023 Namoi at Turrawan 01/07/1953* 

(Open) 

178770 21/01/1976 24,110 

419051 Maules Creek at Avoca East 08/06/1972 

(Open) 

29500 03/02/2012 663 

419001 Namoi at Gunnedah 27/11/1891 

(Open) 

607970 27/02/1955 17,100 

*Discharge volume has been measured since August 1953 and discharge rate and stream level since 1972. 

**Catchment size from WRM (2009) report 

Water levels for the Namoi River at Boggabri are heavily regulated by upstream dams. 

Releases are made from Keepit Dam. Releases are lower during winter months, with less 

demand from irrigators. The Namoi River flood flows take about two days to travel from 

Gunnedah to Boggabri, a distance of about 40 km (WRM, 2009). 

A number of flood studies have been undertaken regionally for the Namoi River, but only a 

few relate to the stretch of the Namoi River downstream of Boggabri. Key studies undertaken 

for Namoi River near BCM are identified below: 

 Continuation of BCM - Namoi River Flood Impact Assessment (WRM, 2009) 

 Tarrawonga Coal Mine Modification - Surface Water Assessment (Gilbert & Associates 

Pty. Ltd, 2010) 

 Namoi River flood study for the proposed Maules Creek Mine (Parsons Brinckerhoff, 

2011) 

These reports provided useful information on the Namoi River flows downstream of 

Boggabri. However, limited information is available for ‘Nagero Creek’.  Parsons Brinckerhoff 

(2011) summarised flow data from previous flood studies undertaken from 1980 to 2009 and 

their reports include historic flood and design flows for the Namoi River. Note that some of 

these flow records and design flows are for sites located a significant distance from the 

Namoi River near the BCM site, but are the best available flood information. Table 3-2 

summarises the flood flow rates derived for the Namoi River. 
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Table 3.2 Summary of flood flow rates derived for the Namoi River 

 Source 1 Source 2  Source 3  Source 4  Source 5  Source 6  Source 7  

Historic flood flows (m3/s) 

1955 Flood 4300 4300 - - - - - 

1971 Flood - 3470 - - 3300 - - 

1984 Flood - - - - 2430 1730 - 

2000 Flood  - - 2175 - 2025 1910 - 

Design flows (m3/s) 

5yr ARI - - - 1000 - - 943 

10yr ARI 1250 - - 1750 - - 1653 

20yr ARI 2000 - - 2750 - - 2624 

50yr ARI 3100 - - 4400 - - 4408 

100yr ARI 4600 - - 6000 - - 6226 

Source 1 - Report on Flood Levels at Boggabri, Appendix 2, AAMX-BHP Joint Venture, Boggabri Coal Project, EIS 

1983; Source 2 - Flood Information Report – Floods in the Namoi Valley, Water Resources Commission, 1980; 

Source 3 - Water Quality in the Namoi Catchment 2000 – 2001,Department of Land & Water Conservation; Source 

4 - Proposed Coal Haulage Road and Namoi River Crossing Effects on River Hydraulics, Kinhill Engineers Pty Ltd, 

1993; Source 5 – DWE streamflow records from Pineena database for Boggabri (419012); Source 6 - DWE 

streamflow records from Pineena database for Turrawan (419023); Source 7 - Continuation of Boggabri Coal Mine 

– Namoi River Flood Impact Assessment, WRM 2009 

Aurecon (2013) undertook a flood assessment of ‘Nagero Creek’ for the construction of the 

rail spur line from BCM, running west across the Namoi River floodplain to where it will link in 

with the existing rail network. The 100 year design flow for ‘Nagero Creek’ at the rail spur line 

(referred to as ‘Nagero Creek’ elbow) was estimated using a standard Rational Method 

approach based on catchment area, rainfall and runoff coefficients. Refer to section 5.2 of 

the Aurecon report (2013) for details on design flow estimation methodology. 

There are no historic stream flow records on ‘Nagero Creek’. Water quality monitoring on 

‘Nagero Creek’ is undertaken by Whitehaven Coal for the neighbouring Tarrawonga Coal 

Mine site, however, no historical flow gauging has been conducted. Section 6.3 of this 

SWMP outlines the stream flow monitoring to be undertaken to on ‘Nagero Creek’ to identify 

potential impacts from BCM. 

3.4 Local catchment soils 

A Soil Survey and Land Resource Impact Assessment (GSS Environmental 2010) was 

undertaken for the Part 3A Continuation of BCM Project Environmental Assessment (EA) 

(Hansen Bailey 2010). 

The soil assessment identified the following soil units within the Project Boundary: 

 Grey Brown Gradational Loam. These moderately drained soils range from slightly 

acidic to neutral in the upper layers to strongly acidic to moderately alkaline at depth. 

The soils are generally non saline with poor to moderate fertility characteristics. The 

topsoil is non-sodic tending to moderately sodic in the subsoil. These soils are found on 

the waning mid to lower slopes within the Leard State Forest. 

 Light Brown Uniform Gravelly Sand. These well drained soils range from moderately 

acidic to strongly acidic at depth. The soils are generally non saline with poor fertility 
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characteristics. The topsoil and subsoil are non-sodic. These soils are found on the 

upper slopes, crests and ridgelines within the Leard State Forest. 

 Light Brown Duplex Loam. These moderately drained soils range from moderately 

acidic in the upper layers to strongly alkaline at depth. The soils are generally non saline 

with poor fertility characteristics. The topsoil is non-sodic whilst the subsoil is sodic to 

very sodic. These soils are found on the waning lower slopes within the Leard State 

Forest and nearby grazing land. 

 Brown Gradational Clay. These poorly drained soils range from neutral to strong 

alkaline in the upper layers to moderate to strong alkaline at depth. The soils are 

generally non saline with good fertility characteristics. The topsoil is non-sodic tending 

to highly sodic in the subsoil. These soils are found on the lower slope, flats and flood 

plain of the higher quality grazing and cropping soil. 

The Grey Brown Gradational Loams, Light Brown Duplex Loams and Brown Gradational 

Clay showed a similar pattern, with the upper layers being non dispersive and non sodic, and 

the subsoils tending to be highly dispersive and highly sodic with depth. The Light Brown 

Uniform Gravelly Sands were found to be non-dispersive and non-saline throughout the soil 

profile (GSS Environmental 2010). 

3.5 Catchment environmental values 

3.5.1 Sensitive aquatic species/habitat 

3.5.1.1 Local context 

The biodiversity impact assessment carried out for the Part 3A Continuation of BCM Project 

EA (Parsons Brinckerhoff, 2010b) found that the aquatic habitat in the Project Boundary 

(including ‘Nagero Creek’ and Bollol Creek) was of a very poor quality. 

Aquatic habitats within the Project area consist mainly of farm dams, mine dams and riverine 

woodlands. Collectively these habitats contain moderate habitat for native fauna, particularly 

amphibians and avifauna. The endangered Aquatic Ecological Community in the Natural 

Drainage System of the Lowland Catchment of the Darling River as listed Part 3 of Schedule 

4 of on the Fisheries Management Act 1994 was identified within the Project area and is 

consistent with the surrounding local environment. 

River Red Gum riparian vegetation associated with the Namoi River (classed as an over-

cleared vegetation type) was highly disturbed from clearing and exotic weed incursions and 

contained limited habitat for aquatic fauna. Aquatic habitats within the Project Boundary were 

found to be generally poor to very poor in quality.  

Aquatic macrophytes are important components of riverine systems and studies of aquatic 

macrophytes and the association between macro-invertebrates and diversity of native fish 

have emphasised the role of structural complexity in determining the composition of 

assemblages (Cummins, 1997; Pusey & Arthington 2003). There were few aquatic 

macrophytes recorded within the Namoi River and this can be attributed to the severely 

degraded condition of the aquatic habitats. This degradation of aquatic habitats is likely to be 

attributed to anthropogenic disturbances, which included pollution, cattle access, changes in 

water flow regimes and loss of riparian stream bank vegetation (PB 2010b). 
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3.5.1.2 Regional context 

The Namoi River and several creeks within the Project Boundary fall within the lowland 

catchment of the Darling River. The River Red Gum Riverine Woodlands vegetation 

community, recorded within the Project Boundary is a regionally significant community and is 

classified as an over-cleared vegetation type (Parsons Brinckerhoff, 2010b). It is estimated 

that only 75% of its pre-European distribution remains.  

A review of past assessments of the Namoi River riverine condition (Thoms 1999, cited in 

Parsons Brinckerhoff, 2010b) made the following conclusions: 

 The riparian vegetation of River Red Gum Riparian Woodlands and forests which occur 

on the banks of the Namoi River are highly disturbed and severely degraded as a result 

of clearing and exotic weed incursions. The remaining riparian vegetation contains 

limited habitat for aquatic fauna. 

 Numerous migratory freshwater fish species in the Namoi River are significantly 

impacted by the construction of dams and weirs which block fish passage and 

undoubtedly contribute to the decline in native fish species.  

 Few aquatic in-stream macrophytes were recorded within the Namoi River due to poor 

aquatic habitat quality as a result of anthropogenic disturbances, including cattle 

access, changes in water flow regimes and loss of riparian streambank vegetation. 

3.5.2 Native vegetation 

The majority of vegetation communities within the Leard State Forest occur on slopes and 

ridges associated with well drained soils characterised by shallow skeletal conglomerate on 

the steeper upper slopes and drainage lines and deep basaltic derived fertile soils on the 

lower slopes. Such vegetation is disconnected from localised groundwater systems. Roots 

are unable to grow far into soil horizons that are of high bulk density (i.e. excessively stony 

soils). Consequently, rooting depth in areas of shallow bedrock is limited. Groundwater is not 

within the root zone of these vegetation types given their location in the landscape, and as 

such they are not groundwater dependent. These vegetation types, which include vegetation 

that occurs adjacent to ephemeral streams, rely on rainfall to support growth and 

photosynthesis.   

Riparian forests such as the River Red Gum open forest on the banks of the Namoi River 

rely on the availability of groundwater below the surface but within the rooting depth of the 

vegetation. The loose, deep, well-drained alluvial soils with large pore spaces promote 

greater root depths as they are well aerated and provide less resistance to root penetration 

(rooting is not limited by underlying rock).  

Ironbark and Box eucalypts, such as those that dominate the lower slopes of the study area, 

are shallow rooted and allocate substantial biomass to above-ground parts at the expense of 

an expansive root system (Fensham & Fairfax, 2007). They are unlikely, therefore to be 

groundwater dependent.  

While loamy soils allow considerable root development, the remnant vegetation communities 

(Pilliga Box – Popular Box – White Cypress Pine Grassy Open Woodland and Plains 

Grassland) that are restricted to the lower lying plain areas with these soils are generally 

associated with shallow perched water tables over impermeable clay lenses rather than 

groundwater fed by subsurface aquifers. This vegetation is likely to send roots to the 
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perched water table but not through the impermeable clay lens. This also applies to Derived 

Native Grassland and Exotic Grassland vegetation types.  

The development of tree root architecture is influenced by both the tree species and a range 

of soil conditions. Mechanical resistance, aeration, fertility, and moisture of the soil will 

influence rooting depth.  

3.6 Baseline surface water data 

3.6.1 Surface water quality 

Surface water quality monitoring is currently undertaken by BCOPL at seven sampling 

locations: 

 ‘Nagero Creek’ upstream and downstream of existing mine operations (2 locations) 

 Within existing sediment and mine water dams (5 locations) 

Monitoring locations are shown in Appendix A.  

One-off surface water monitoring was also undertaken at the Namoi River as part of the 

environmental assessment process (Parsons Brinckerhoff, 2010b). Monitoring is undertaken 

for pH, electrical conductivity, total suspended solids, oil and grease, nitrate, nitrogen (total), 

phosphorus (total) and reactive phosphorus. Monitoring of dissolved metals was also 

undertaken on a total of four occasion(s) in ‘Nagero Creek’ (refer to Section 3.6.1.2). 

3.6.1.1 ‘Nagero Creek’ baseline 

The EPL specifies that ambient water quality monitoring is to be undertaken upstream of 

BCM in ‘Nagero Creek’. This site is called “SW2”. Water quality monitoring downstream of 

the mine at ‘Nagero Creek’ is also to be undertaken at “SW1” downstream of the BCM. 

Water quality monitoring is not undertaken in Bollol Creek by BCOPL as, no surface water 

discharges currently occur into this catchment from BCM.  

A summary of the ‘Nagero Creek’ monitoring data for key parameters collected by BCOPL at 

SW2 upstream of BCM between July 2008 and September 2016 is provided in Table 3-3 

(refer to Appendix B for full results). The baseline sampling results have been compared 

against ANZECC (2000) outlined in Section 2.3, using the most stringent triggers for the 

identified EVs as shown in Table 3.3.  

Samples have been collected on 6 discrete occasions and 42 daily occasions. The 80th 

percentile has been calculated for each analyte as recommended by ANZECC (2000) for 

developing site-specific trigger values for slightly to moderately disturbed ecosystems. 

Typically 2 years’ worth of contiguous monthly data is recommended for development of 

customised site-specific triggers. The trigger values in Table 3.3 have been used to provide 

a reference of the baseline water quality in Nagero Creek.  
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Table 3.3 Summary of ambient water quality monitoring data – ‘Nagero Creek’ at SW2 upstream of mine site 

Parameter  ANZECC 
(2000) 
guideline 

SW2 80th 
percentile   

23/09/2008 6/10/2008 13/12/2008 17/02/2009 Feb 
2012* 

Mar 
2012* 

12/07/2012 13/07/2012 29/01/2013 27/03/2014 4/08/2016 23/08/2016 3/09/2016 14/09/2016 

pH 6.5-8.0a 5.9 7 7.8 7.1 7.7 7.5 7.4 7.2 7.22 7.33 6.9 7.13 6.87 7.12  

Electrical 
conductivity 
(µs/cm) 

3-350a 56 72 86 33 406 479 183 160 160 184 125 75 141 110 23 

Total 
suspended 
solids (mg/L) 

40b 99 32 66 110 5 3 42 220 114 148 20 37 22 25  

Total nitrogen 
as N (mg/L) 

0.25a 0.7 0.6 0.8 0.5 0.6 0.6 0.5 ND   1 1 1.3 1.2 1.3 0.60 

Total 
phosphorus as 
P (mg/L) 

0.02a 0.19 0.13 ND 0.11 0.06 0.04 0.18 ND     0.74 0.29 0.1 0.17 0.11 

Oil and grease 
(mg/L) 

Not be 
noticeable as 
a visible film 
on the water 

ND ND ND <5 <5 <5 <5 ND   <5 <2 <5   <5 -  

Nitrate (mg/L) 0.7a 0.05 <0.05 0.01 0.03 0.008 0.051 0.02 ND     <0.05 0.04   <0.01 0.05 

Reactive 
phosphorus 
(mg/L) 

0.015a ND ND 0.01 0.05 0.02 0.01 0.01 ND   0.07 <0.05 0.01   0.01 0.034 

Dissolved 
metals: 

                               

Arsenic (mg/L) 0.035a ND ND ND ND 0.001 0.001 ND ND     0.0005 0.0005 0.0005 0.001 0.001 

Cadmium 
(mg/L) 

0.0002a ND ND ND ND <0.0001 <0.0001 ND ND     <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Chromium 
(mg/L) 

0.001a ND ND ND ND <0.001 <0.001 ND ND     <0.001 <0.001 <0.001 0.005 <0.001 

Copper (mg/L) 0.0014a ND ND ND ND 0.003 0.002 ND ND     0.003 0.004 0.001 0.004 0.004 

Lead (mg/L) 0.0034a ND ND ND ND 0.004 0.001 ND ND     <0.001 <0.001 <0.001 0.003 0.004 

Nickel (mg/L) 0.011c ND ND ND ND 0.003 0.003 ND ND     0.003 0.002 0.002 0.007 0.004 

Zinc (mg/L) 0.005b ND ND ND ND 0.03 0.05 ND ND     0.012 <0.005 <0.005 0.014 0.041 

Iron (mg/L) 10c ND ND ND ND 0.31 0.1 ND ND     0.37 0.17 0.06 6.05 0.27 

a: ANZECC (2000) guideline for the protection of aquatic ecosystems, south-east Australia, slightly to moderately disturbed ecosystem, upland  streams (>250mAHD); 
b: ANZECC (2000) guideline for aquatic foods; 
c: ANZECC (2000) guideline for irrigation water (short term) 
ND = no data 
*daily monitoring was undertaken for the period of 16th to 29th February for February 2012 and 1st to 28th March for March 2012, so average values have been displayed in the table above. For the average dissolved metals calculation, where 
recordings have been reported as “less than”, the value has been halved so that averages could be calculated. See Appendix B for raw data. 
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A summary of the ambient water quality monitoring results at SW2 upstream of the mine site 

is provided below: 

 pH ranged from 5.9 to 7.8 

 Electrical conductivity ranged from 33 to 542 µS/cm 

 Total suspended solids concentrations ranged from 6 to 220 mg/L  

 Oil and grease was sampled on four occasions and was not detected 

 Dissolved metals were sampled daily at SW2 for 42 days during the period of February 

and March 2012. This daily monitoring occurred during the emergency discharge 

following heavy rainfall events. SW2 is upstream of the emergency discharge point. 

Values in Table 3-3 shown for “Feb 2012” and “Mar 2012” represent the average daily 

concentration measured during the months of February and March 2012. 

Background total suspended solids, nitrogen and phosphorous concentrations at the 

upstream monitoring point SW2 are naturally elevated and exceed the ANZECC (2000) 

guidelines for aquatic ecosystems. These concentration ranges for ‘Nagero Creek are 

consistent with results previously recorded for Nagero and Bollol Creek by the Tarrawonga 

Coal Mine Modification Surface Water Assessment (e.g.total suspended solids 50 – 150 

mg/L) (Gilbert and Associates, 2010). Electrical conductivity values were within the ANZECC 

guideline range for most samples. The background pH was generally neutral to slightly 

alkaline but was lower (i.e. more acidic) than the range specified in in ANZECC (2000) for 

upland streams on one occasion. Dissolved copper, lead and zinc were detected in low 

levels at SW2 indicating there are background levels of dissolved metals present in the 

natural catchment.  

3.6.1.2 Namoi River baseline 

Water quality in the Namoi River has also been recorded by BCOPL in 2012 at two sampling 

locations on a total of 42 occasions; NR1 located upstream at the road crossing of Boggabri-

Manilla Road and NR2 located downstream of the mine near the haul road. NR1 is located 

downstream of the Bollol Creek confluence with the Namoi River, but upstream of the 

‘Nagero Creek’ confluence with Namoi River and NR2 is located downstream of these 

confluences. Results from this sampling on the Namoi River are shown in Table 3-4 along 

with another discrete sample taken during July 2012.  

Turbidity and electrical conductivity data from the Namoi River at Gunnedah (station number 

419001); approximately 35 km upstream from the ‘Nagero Creek’ confluence are provided by 

DPIW. Turbidity values between June 1995 and February 2000 (n = 4,070) ranged from 0 – 

257 NTU with an average of 60 NTU. Although the exact relationship between turbidity and 

total suspended solids readings in this system has not been established, these data suggest 

that Namoi River would probably exceed the ANZECC 2000 guideline for total suspended 

solids in Table 3-3 on a frequent basis. This is similar to the comparison for the upstream 

locations where all sampling periods were above the guideline value (Table 3.4). Electrical 

conductivity values between June 1995 and June 2013 (n = 210,317) ranged from 0 – 1,184 

µS/cm with an average of 486 µS/cm. These data indicate that the Namoi River at 

Gunnedah exceeds the upper limit of the ANZECC 200 guideline for electrical conductivity 

70 percent of the time, a higher frequency than indicated for the upstream locations, NR1 

and NR2 (Table 3.4). 
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Table 3.4  Summary of ambient water quality monitoring data – Namoi River 

Analyte/ Parameter ANZECC (2000) guideline NR1 NR2 

    February 2012* March 2012* 24/07/2012 February 2012* March 2012* 24/07/2012 

pH 6.5-8.0 a 8 8.1 8.17 8 8.1 8.22 

Electrical conductivity (µs/cm) 350a 332 442 319 331 439 318 

Total suspended solids (mg/L) 40b 56 125 52 64 138 61 

Total nitrogen as N (mg/L) 0.25a 0.9 0.9 1.3 1.2 0.9 1.4 

Total phosphorus as P (mg/L) 0.02a 0.25 0.31 0.16 0.23 0.32 0.21 

Oil and grease (mg/L) Not noticeable <5 <5 <5 <5 <5 <5 

Nitrate (mg/L) 0.7a 0.3 0.33 ND 0.31 0.29 - 

Reactive phosphorus (mg/L) 0.015a 0.09 0.19 ND 0.1 0.18 - 

Arsenic 0.035a 0.002 0.002 ND 0.002 0.002 - 

Cadmium 0.002a <0.0001 <0.0001 ND <0.0001 <0.0001 - 

Chromium 0.001a <0.001 <0.001 ND <0.001 <0.001 - 

Copper 0.0014a 0.002 <0.001 ND 0.005 0.005 - 

Lead 0.0034a 0.002 <0.001 ND 0.002 <0.001 - 

Nickel 0.011a 0.001 0.003 ND <0.001 0.003 - 

Zinc 0.005b 0.024 0.054 ND 0.028 0.32 - 

Iron 10c 0.26 0.13 ND 0.22 0.28 - 

a: ANZECC (2000) guideline for the protection of aquatic ecosystems, slightly to moderately disturbed ecosystem, upland  streams. 
b: ANZECC (2000) guideline for aquatic foods. 
c: ANZECC (2000) guideline for irrigation water (short term) 
ND = no data 
*daily monitoring was undertaken for the period of 16th to 29th February for February 2012 and 1st  to 28th March for March 2012, so average values have been displayed in the table above. For the average dissolved metals calculation, where recordings have been reported as “less 
than”, the value has been havled so that averages could be calculated.  
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The biodiversity impact assessment carried out for the Continuation of BCM Project Part 3A 

EA included water quality sampling on one occasion along the Namoi River (August 2009). 

Water quality sampling was undertaken upstream, downstream and at the mine haul road 

river crossing. Table 3.5 summarises the sampling carried out at each of the three locations 

(Parsons Brinckerhoff, 2010b). Results have been compared against ANZECC (2000) 

guidelines for the protection of aquatic ecosystems. 

Table 3.5  Measurements of water quality analytes recorded in Namoi River (adapted 

from Parsons Brinckerhoff, 2010b) 

Analyte ANZECC 
(2000) 
guideline* 

Namoi River – 
downstream 

Namoi River – 
mine haul road 
crossing  

Namoi River - 
upstream 

  Sample 
1 

Sample 
2 

Sample 
1 

Sample 
2 

Sample 
1 

Sample 
2 

Temperature (oC) - 15.5 15.5 16.6 16.2 16.7 16.8 

pH 6.5 – 7.5 7.6 7.6 7.2 7.2 7.4 7.1 

Electrical 
conductivity (µs/cm) 

30 - 350 352 352 351 351 352 351 

Dissolved oxygen 
(mg/L) 

90-110% 
8.9 

(86%)† 

9.0 

(90%)† 

9.9 

(102%)† 

9.6 

(98%)† 

10.2 

(105%)† 

9.1 

(94%)† 

Turbidity (NTU) 2 - 25 54.6 62.7 106.8 107.7 66.1 57.0 

*Guidelines for the protection of aquatic ecosystems, slightly to moderately disturbed ecosystem, upland streams. 
† Derived percentage saturation value using dissolved oxygen solubility values (USGS, 2012) 

The measured pH was within the ANZECC (2000) guidelines at each site except Namoi 

River- downstream, which is noted to be only slightly above guideline limits. A similar pattern 

was noted for electrical conductivity, with concentrations at each of the 3 sites slightly above 

the upper ANZECC (2000) threshold. 

Parsons Brinckerhoff (2010b) noted that the turbidity (54.6 – 368 NTU) at all sites reflected 

the muddy nature of the water as a result of recent rainfall at the time of sampling. 

3.6.2 Surface water quantity 

3.6.2.1 ‘Nagero Creek’ 

Surface water flows in Nagero Creek are considered to be ephemeral based observations 

over extended periods with no surface water flows. The methods for capturing surface water 

flow quantities in ‘Nagero Creek’ are outlined in Section 6.3.   

3.6.2.2 Namoi River 

As discussed previously in Section 3.3, flow data has been recorded by DPIW along the 

Namoi River at a number of gauging stations shown in Table 3-1. Examination of gauging 

station hydrographs for the Namoi River show peaky responses to rainfall with rapid rising 

and falling limbs and extended periods of no or very low flow. A number of flood 

assessments have been undertaken for the Namoi River for the EA and for the haul road 

and rail line crossing of the Namoi River. Flows in the Namoi River are heavily regulated. 
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4. Surface water management system  

4.1 Objectives 

The key objectives of the surface water management system design for the BCM will aim to: 

 segregate clean runoff, dirty runoff and contaminated water generated from rainfall 

events and mining operations where feasible  

 minimise the volume of contaminated mine water generated by BCM 

 provide sufficient on-site storage to avoid releases of contaminated water that could 

affect the quality of downstream watercourses 

 where reasonable and feasible treat dirty runoff from unrehabilitated overburden areas 

to settle coarse suspended solids 

 where reasonable and feasible divert clean runoff to downstream creeks where 

practicable,  

 consider initiatives for the use of contaminated and dirty water where reasonable and 

feasible in preference to imported water. 

Erosion and sediment control measures are used to supplement the water management 

system. The following definitions have been adopted for the water management system 

elements: 

 Clean water is defined as runoff from catchments that are not disturbed by mining 

operations. 

 Dirty water is defined as runoff from disturbed areas within the mine site and includes 

runoff from spoil dumps, Boggabri Rail Spur Line and haul road and parts of the MIA. 

This water contains high levels of suspended solids. 

 Contaminated water is defined as runoff generated from coal stockpiles, the CHPP, 

parts of the MIA and the mining void, as well as groundwater inflows to the mining void. 

 Erosion and sediment control is defined as the suite of management and physical 

measures available to minimise the generation of soil erosion and to prevent soil and 

sediment entering the receiving water systems (i.e. ‘Nagero Creek’). 

[CU Note for above bullet points - What about the bridge across the Namoi River flood 

plan per condition 38(b)?] 

4.2 Surface water management system - general 

General descriptions of the various elements of the surface water management system are 

provided in this section and should be read in conjunction with the more detailed description 

provided in the SWB.   

Water management system conceptual layout plans for existing, and years 2018, 2022 and 

2033 are provided in Appendix A. Schematic diagrams showing the general connectivity 
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between water sources, demands and storages for these years are also provided in 

Appendix A. 

4.2.1 Clean water management system 

BCOPL will where feasible divert clean water runoff from undisturbed catchments around the 

mine working area and into ‘Nagero Creek’.  

Clean water diversion drains at BCM will be designed to convey the peak flow rate from a 

100 year Average Recurrence Interval (ARI) time of concentration storm event for the 

contributing catchment. Typical design features of diversion drains are as follows: 

 trapezoidal in section 

 3H:1V side slopes 

 base and sides of drains may require gypsum stabilisation where constructed in 

dispersive clay 

 scour protection will be considered where velocities exceed 2 m/s or diversion drains 

are constructed in highly erosive soil. 

Where it is not practical to provide diversion drains, highwall dams will, where feasible, be 

provided to capture clean runoff in order to minimise inflows to the mining void. In some 

locations it is not feasibly to provide diversion drains or highwall dams due to topographic 

conditions and advancing topsoil stripping and stockpiling, in these circumstances clean 

water will be allowed to enter the active mining areas and the dirty water diversion system. 

4.2.2 Dirty water management system 

Dirty water runoff will be captured in sediment dams to encourage the settling of suspended 

solids. These sediment dams are generally ‘wet basins’, comprising a ‘settling zone’ for 

temporary treatment storage and a ‘sediment zone’ for storage of sediment. Runoff from 

large storm events may overtop sediment dams and discharge to ‘Nagero Creek’. Captured 

water will typically be released to the Nagero Creek. However, during extended dry periods 

water may be pumped to mine water storage dams for storage and reuse. Generally 

captured water is suitable for release following settling of the suspended solids. Sediment 

dams will be provided with manually operated valves on the outlet pipes or alternatively 

consist of mobile pump out arrangements to allow for a release where the water quality 

meets  the EPL discharge limits.   

Dirty water sediment dams will be sized in accordance with the guidelines Managing Urban 

Stormwater – Soils and Construction – Volume 1 (Landcom, 2004) using a 90th percentile 5 

day rainfall total and are based on the Type F/D type given the local soil conditions. The 

Managing Urban Stormwater guidelines recommend that the ‘settling zone’ be sized to 

capture the 90th percentile 5 day duration storm event, and the ‘sediment zone’ be sized at 

50% of the ‘settling zone’ volume. This sizing is based on site disturbance duration of more 

than three years and a standard receiving environment, and results in an average sediment 

basin overflow frequency of two to four overflows per year. For sizing purposes, runoff 

coefficients of 0.75 and 0.4 have been adopted for disturbed and undisturbed areas, 

respectively. 

Discharges from the dirty water management system will be subject to EPL conditions 

specified in Table 6.1.  
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4.2.3 Contaminated water management system 

Contaminated water dams (also called coal contact dams) capture runoff from the coal 

stockpile pads in the CHPP. Water stored in contaminated water dams is reused onsite for 

dust suppression or CHPP process water, or pumped to Mine Water Dams (MWDs) for 

storage. 

The volume of a contaminated water sediment dam will be sufficient to contain the volume 

from a 100 year ARI 72 hour storm event with freeboard for the local contributing catchment, 

and an additional 20% allowance for sediment storage. A runoff coefficient of 0.85 has been 

adopted for disturbed areas in the CHPP, which are expected to comprise mainly hardstand 

surfaces. A runoff coefficient of 0.75 was adopted for the existing coal crushing and handling 

area which comprises a mix of hardstand surfaces and grassed surfaces.  

Contaminated water dams are to be maintained in a drawn down state as much as practical, 

so that sufficient capacity is available to capture water from subsequent storm events and 

minimising the risk of a wet weather overflow. Following a rainfall event, water held within 

contaminated water dams may be pumped to the MWDs.  

MWDs hold water of similar quality to the contaminated water dams. However, they 

generally only receive runoff from a small surface water catchment (i.e. they are primarily a 

permanent storage facility and are likely to have a ‘turkey’s nest’ configuration). The MWDs 

are intended to receive and store contaminated water pumped from the sediment dams, 

contaminated storage dams or in-pit areas. MWDs may also hold imported water as outlined 

in (i.e. bore field or River water) and will store water on a long term basis. The dams are 

operated with a freeboard sufficient to contain the 100 year ARI 72 hour duration storm 

event. 

The approved irrigation system to dispose of surplus water has not been included in this 

SWMP as it has not been commissioned. 

4.3 Imported Water Management  

Water required to satisfy the site demands will be sourced from onsite surface water 

storages and supplemented with imported water, in order of priority, from: 

1.  Surface water stored in water storages (consisting of contaminated water stored in mining 

water storages and pit void, and dirty water in sediment dams). 

2.  Imported water (consisting of groundwater from the Upper Namoi Zone 4 Groundwater 

Source via the borefield and river water from the Lower Namoi Regulated River Water 

Source via the pump station on the Namoi River). 

The sourcing of contaminated and dirty water stored in on site storages will be prioritised 

over use of imported water via implementation of the mines Water Management Plan which 

is comprised of the Site Water Balance, Ground Water Management Plan and this Surface 

Water Management Plan. The Water Management Plan contains the following initiatives that 

prioritise the use of dirty and contaminated water over imported water: 

 Internal water reticulation infrastructure improvement program that involves the 

installation of permanently powered remotely operable telemetrised pumps and 

piping sized to covey water at a rate necessary to restore the design storage 
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capacity of water storage structures in less than 5 days from the cessation of 90th 

percentile 5 day rainfall event, 

 Water storage facilities designed and constructed with storage capacities in excess 

of blue book requirements, 

 A ‘turkeys nest’ style dam (MW5), proposed to be constructed in 2017 with a 

capacity of 2 gigalitres. MW5’s primary function will be to act as a reservoir of 

contaminated and dirty water evacuated from storages throughout the mine, 

 The incorporation of a belt press filter system that allows for the recycling of water 

used in the coal washing process 

 The segregation of different water types via the construction of water storage and 

conveyance structures that accommodate particular water types, 

On a day to day operational basis, imported water may be sourced while stored water is 

present onsite in order to meet operational demands. However, on average over the longer 

term, contaminated and dirty water will be used in preference to imported water.  

4.4 Surface water management system – mine plan stages 

This section describes the current and proposed surface water management systems for 

BCM. The ‘snapshots’ of the existing landform and proposed mine landforms for years 2018, 

2022 and 2033 are used to plan the water management system and where components of 

site water management system are inadequate for mine years not explicitly referenced, 

commentary is provided as to the timing of the modification in the preceding mine year 

snapshot. Revision of the BCM Site Water Balance may result in subsequent changes to the 

proposed surface water management system presented in the following sections.  

4.4.1 Surface water management system – Existing  

The existing surface water management system is show in Figure 1 Appendix A and a 

summary of the system is provided in Table C1, Appendix C. A summary of the existing 

discharge points is provided in Table D1 and Figure 7, Appendix D. These are the existing 

licensed discharge points and surface water monitoring types listed in Section P1.3 of the 

EPL.  

Existing MWD MW2 has a capacity of 175.8 ML. Existing MWD MW3 has a capacity of 

116.4ML. The total out-of-pit MWD storage in MW2 and MW3 is 292.2 ML.  

Contaminated water dams SD28 (capacity 3.5 ML) and SD29 (capacity 10.5 ML) were 

commissioned at the beginning of 2015 as part of the MIA and CHPP upgrades. SD12 was 

upgraded in 2015 to a capacity of 200 ML (previous capacity 25.9 ML). The upgrade to SD12 

catered for the expanded MIA and CHPP and haul road catchments. 

Temporary in-pit mine water storage is provided to cater for surplus mine water in-pit until 

additional out-of-pit mine water storage is constructed onsite. The temporary storage is a 

segregated void area within the advancing mining pit area (Strip #9). 

A diversion drain ahead of the mining void diverts runoff from undisturbed areas to the north 

of the mining void into the Nagero Creek system. Remnant undisturbed catchments to the 
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east of the pit void drain directly into the mining void and this water is managed within the 

contaminated water management system.  

An existing topsoil stockpile is situated to the north west of the clean water diversion drain 

ahead of the mining void. Temporary erosion and sediment measures control runoff from 

disturbed areas. Erosion and sediment controls are outlined in Section 4.4 of this SWMP. 

Sediment dam SD3 was upgraded in 2015 to a capacity of 100 ML (previous capacity 31.8 

ML). This upgrade catered for the expanding overburden catchment from 2015 to 2019. As 

the topography of the overburden dump does not allow for water stored in SD7 to be 

released to the creek system, water stored in SD7 is reused onsite. 

A diversion drain diverts overflows from the Tarrawonga Coal Mine (TCM) northern waste 

rock emplacement area dams around the BCOPL MIA.  

4.4.2 Surface water management system – Proposed for Year 2018 

The indicative layout of the proposed 2018 water management system is provided in Figure 

2 of Appendix A.  

A summary of the proposed 2018 water storage characteristics is provided in Table C2, 

Appendix C. The proposed discharge points are provided in Table D2 and figure 8, Appendix 

D 

Existing MWD MW2 (capacity 175.8 ML) is planned to be decommissioned in 2017 as 

mining disturbs this area. A new MWD MW5 (capacity 2000 ML) will be commissioned to 

replaced MW2. Mine water from the mining void will be pumped to MWDs MW5 or MW3. 

The total out-of-pit MWD storage in MW3 and MW5 will be 2116.4 ML. Strips #9 and #45 will 

be mined through by 2017. However, water will still be stored in-pit during extreme wet 

weather. The borefield will be commissioned and be in operation during 2017. 

An existing topsoil stockpile is situated to the north west of the clean water diversion drain 

ahead of the mining void. Pre-stripping occurs to the north east of the clean water diversion 

drain ahead of the mining void. Temporary erosion and sediment controls will be installed to 

control runoff from disturbed areas. Erosion and sediment controls are outlined in the 

SWMP. 

A summary of the proposed 2018 discharge points is provided in Table C-4, Appendix C. 

EPL discharge points will be reviewed and updated in consultation with the Environment 

Protection Authority (EPA).  

4.4.3 Surface water management system – Proposed for Year 2022 

The indicative layout of the proposed year 2022 water management system figure is 

provided in Figure 3 Appendix A. A summary of the proposed 2022 storage characteristics is 

provided in Table C5, Appendix C. The proposed discharge points are provided in Table D3 

and figure 9, Appendix D 

A new dirty water sediment dam SD14 will be provided to cater for runoff from the cleared 

area ahead of the mining void. The topography of the overburden dump will allow water 

stored in SD7 to be released to the creek system following settling (assuming that the EPL 

discharge criteria are met).   
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A new diversion drain will divert runoff from the active overburden dump, as well as 

overflows from SD7 to SD3. SD3 will be upgraded in 2022 to a capacity of 209 ML (from 

existing capacity of 100 ML). Note that the upgrade to SD3 in 2022 is required as it is no 

longer proposed to commission sediment dam SD13 (as proposed in the EA) within the 

overburden emplacement area and storage capacity previously allocated to SD13 is now 

provided in SD3. Alternatively, if SD3 remains at 100 ML in 2022, it may be necessary to 

provide the appropriate additional storage capacity elsewhere.  

A summary of the proposed year 2022 discharge points is provided in Table D5, Appendix D. 

The EPL will be reviewed and updated in consultation with the relevant government 

regulators.  

4.4.4 Surface water management system – Proposed for Year 2033 

The indicative layout of the proposed water management system for year 2033 is shown in 

Figure 4, Appendix A. A summary of the proposed year 2033 storage characteristics is 

provided in Table C6, Appendix C. The proposed discharge points are provided in Table D4 

and figure 9, Appendix D 

 

New dirty water sediment dams SD19, SD20, SD21, SD22 and SD24 will be provided to 

cater for runoff from the expanded spoil dump. SD7 will be decommissioned by 2033 as the 

overburden catchment draining to this sediment dam is expected to be fully rehabilitated.  

New clean water highwall dams CD5, CD6, CD7 and CD8 will be provided to minimise 

inflows from the natural catchment to the mining void. The highwall dams will be pumped out 

to the Nagero Creek system, however, they will overtop to the mining void during large storm 

events. 

A summary of the proposed year 21 discharge points is provided in Table D6, Appendix D. 

The EPL will be reviewed and updated in consultation with the relevant government 

regulators. 

4.5 Soil and sediment erosion control 

Water quality of natural and manmade water bodies can be impacted by sediment and may 

have a wide-ranging effect on the quality of the water body. Sediment generated at mine 

sites largely arises from the erosion of exposed soils by surface water runoff. The adoption 

of appropriate erosion and sediment controls is essential to prevent sediment entering 

nearby watercourses. 

Effective erosion and sediment control for a mine requires appropriate activities to be carried 

out over the life of the Project including the planning and design, operations phase and 

closure and rehabilitation phase (‘Blue Book’ Managing Urban Stormwater, Volume 2E: 

Mines and Quarries, DECC, 2008) 

Water management works will aim to be generally in accordance with the WMP and 

consistent with the “Blue Book” - Managing Urban Stormwater, Soils and Construction, 

Volume 1 (Landcom, 2004) and Managing Urban Stormwater, Volume 2E: Mines and 

Quarries (DECC, 2008).  
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Typical sediment and erosion control guidance has been outlined for the key stages in the 

BCM life as follows: 

 Construction and operational phase – typically represented by the large materials 

transfer (cut/fill/emplacement) with associated infrastructure, haulage, stockpiles etc. 

These measures will be required from the very beginning of the mine in Year 1 and 

continue through until the end of mining of Year 21. 

 Closure and rehabilitation phase – typically represented by the final shaping, 

topsoiling, and landscaping of the emplaced spoil material and final void. These 

measures will be required from Year 1 onwards when spoil dump areas are 

progressively rehabilitated and also after Year 21 during mine closure and 

establishment of the final landform.  

 Maintenance and inspection – required as an integral part of the above two phases to 

identify additional or changed risk, to instigate improvements and to ensure the 

continued functionality of the treatment measures. 

4.5.1 Construction and operational phase measures  

The following management measures where required will be implemented by the 

construction and mining operators to minimise the potential for soil erosion and to control 

potential sediment and pollution impacts from all construction and operation works. 

The construction and mining operators will meet EPL water quality limits for any surface 

water leaving BCM through managing and segregating clean runoff, dirty runoff and 

contaminated water. A system of clean water diversion drains and dams will be designed to 

prevent flood waters from a 100 year ARI flow event fragmenting the mine workings by 

diverting flows around the site. A series of dirty water drains will direct dirty runoff to 

sediment dams. 

Initial laboratory analysis of the soils has been undertaken as part of the RMP to provide 

basic material characterisation and enable further examination of erodibility parameters for 

topsoil, topsoil/mulch and overburden. It was found that topsoil materials may be prone to 

dispersion and amelioration of some soils may be required to reduce the erosion potential. 

On-going soil testing is proposed for the Soil Management Protocol (SMP) (Appendix C of 

RMP) and results will be used to prioritise soil management procedures based on soil types. 

BCOPL where required will have in place appropriate sediment and erosion control 

measures prior to surface disturbance of soils with high erodibility and dispersion properties 

as outlined in the RMP.  

Erosion control 

The SMP (refer to RMP) identifies procedures for comprehensive soil surveys prior to topsoil 

stripping, assessment of top-soil and sub-soil suitability for mine rehabilitation and annual 

soil balances to manage soil handling including direct respreading and stockpiling. Prior to 

stripping topsoil and subsoils, sampling will be undertaken to identify the soil resource and to 

prepare a soil balance to assist with rehabilitation planning and determine if the soil requires 

amelioration.  

Current topsoil reuse and stockpile management at the BCM illustrates that forest topsoil 

provides viable material for rehabilitation and as such topsoil stripping will aim to be replaced 

to the depths required to achieve the growth media for the vegetation communities to be 

rehabilitated (refer to the RMP). 
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The following sediment erosion controls will be considered on a case-by-case basis in order 

to minimise soil erosion: 

 The extent of disturbed / exposed areas is to be kept to the minimum area necessary for 

works. The boundary between the disturbed and undisturbed extent should be clearly 

marked or fenced. 

 Stripped topsoil will be stockpiled in a stable manner. 

 Watering to reduce visible dust generated from exposed areas and stockpiles will be 

conducted where required.  

 Long term stockpiles (greater than six months) to be stabilised by appropriate seeding 

or mulched vegetation where possible. 

 Traffic movement and traffic speeds will be restricted through construction areas. 

 Personnel and vehicles to use designated access areas and routes only. 

 Vehicle wash-down to be carried out in a designated areas. 

 Clearing of vegetation to be minimised to authorised and delineated areas only. 

 Where approved, the width of clearing disturbance on creek banks is to be minimised. 

 Where feasible, understorey and ground cover vegetation to be retained in and around 

drainage lines. 

 Erosion control measures are to be maintained until rehabilitation of disturbed areas are 

complete. 

 Erosion and sediment control measures will be installed prior to the commencement of 

any ground disturbance works. 

Sediment and pollution control 

The following controls will be considered on a case-by-case basis in order to minimise 

sedimentation and pollution: 

 Silt fencing, or other appropriate sediment controls may be constructed down gradient 

of all excavation and construction works where required. 

 Where required earth bunds and/or diversion drains will be constructed around the 

perimeter of the site, particularly on the upslope, of excavations to prevent surface 

water entering these areas. 

 Where appropriate, sediment fencing will be constructed on the down slope of 

stockpiles to prevent sediment migration to water bodies and land. 

 Clean water will be prevented from entering the construction and mining areas where 

practicable by installing diversions systems to drain surface runoff away from these 

areas. 

 Stormwater runoff from rehabilitated areas will be directed to sediment control 

structures until area is considered stable. 
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 Stabilise diversion drains to direct dirty water to sediment traps (e.g. rock check dams). 

 Sediment retention traps will be installed and maintained to prevent sediment migration 

to down slope areas. 

 Where required, sediment control dams will be utilised to store dirty or contaminated 

water from disturbed areas. 

 All sediment control measures will be maintained until rehabilitation of disturbed areas 

are complete. 

 Rehabilitated areas shall be monitored periodically to check for the possible onset of 

soil erosion and/or weed problems. 

 Spill control kitsare located for use around the site. 

 Staff to be appropriately trained in procedures for the management of fuel and chemical 

spills and on the location and use of spill kits. 

 Vehicles will be maintained to minimise the risk of fuel and oil leakages. 

 Fuels, oils and chemicals are to be appropriately stored. Storage in open areas will be 

bunded to minimise the risk of spills to the receiving environment.  

 Any spills is to be contained and absorbed with a suitable material which is disposed of 

in an approved manner.  

Management of emplacement reject materials 

Spoil and soil testing was undertaken to assess the degree of risk from acid rock drainage, 

leachability of metals and characterisation of standard soil parameters including salinity, 

sodicity, cation exchange capacity, potential nutrients and major metal compositions. The 

RMP identified the following key findings from the initial landform assessment: 

 The overburden is classified as non-acid forming (<0.1% total sulphur content). 

 The concentration of metals in overburden and coal reject solids is unlikely to present 

any environmental issues associated with revegetation and rehabilitation. 

 Most overburden materials will generate slightly alkaline and relatively low-salinity runoff 

and seepage following surface water exposure. 

 The concentration of dissolved metals in initial runoff and seepage from overburden 

materials is unlikely to present any significant issues associated with surface and 

groundwater quality. 

 Most potential coal reject materials will generate slightly alkaline and relatively low 

salinity runoff and seepage following surface exposure.  

 Grey Brown Gradational Loam, Light Brown Duplex Loam and Brown Gradational Clay 

subsoil materials are sodic and likely to have structural stability problems related to 

dispersion. These subsoils will be handled, so the required quantities to re-establish a 

growth medium are stripped, stockpiled and gypsum treated prior to use in rehabilitation 

as outlined in the SMP.  
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 Most coal reject materials are likely to be dispersive as a result of their sodic properties 

and will be emplaced in waste dumps to provide a minimum of 5 m overburden cover as 

outlined in the Reject Co-disposal Management Plan (Downer EDI Mining, 2015).  

 Most coal reject materials are likely to have negligible total sulphur content and are 

therefore classified as Non-Acid-Forming (NAF) barren. A small portion of the roof and 

floor associated with the Braymont and Jeralong Seams are classified as Potentially 

Acid Forming - High Capacity (PAF-HC). If testing of coal rejects confirm the presence 

PAF-HC material these will be emplaced as outlined in section 4.6.1.  

The Soil and Land Resource Assessment for the Continuation of BCM Project EA (GSS 

Environmental 2010) stated that the potential for acid generation from regolith material 

(topsoil and subsoil) within the mine area is low (not including consolidated bedrock below 2-

3m depth which was not assessed during the survey). Acid sulphate soils are commonly 

found less than 5m above sea level and there has been little history of acid generation from 

regolith material in the Boggabri area (GSS Environmental 2010).  

4.5.2 Closure and rehabilitation phase measures  

The RMP provides details on the proposed rehabilitation works adopted to achieve a stable, 

vegetated and ecologically diverse post-mining landscape. The RMP outlines sediment and 

erosion control measures for the rehabilitated spoil areas of the mine and the final landform, 

as summarised in Section 4.6.1 of this SWMP.  

The following erosion and sediment control management measures will aim to be 

implemented, where practicable, on a case-by-case basis, to minimise the potential for soil 

erosion and to control potential sediment and pollution impacts from all closure and 

rehabilitation works. Management strategies for topsoil stripping and handling, topsoil 

respreading, post disturbance regrading, and growth medium to re-establish vegetation 

communities are outlined in the RMP.  

Erosion control 

 post disturbance regrading will produce slopes, angles and lengths and shapes that are 

compatible with the proposed land use and are not prone to an unacceptable rate of 

erosion as outlined in the Rehabilitation Management Plan (RMP) 

 where practicable contoured furrows or contour banks will be constructed post 

disturbance regarding  at intervals down the slope – to divide a long slope into a series 

of short slopes preventing runoff from reaching a depth or velocity that would cause 

erosion. 

 intercepted runoff will be diverted via temporary engineered channel banks, slope drains 

and energy dissipaters in concentrated flow situations with the aim of reducing slope 

length and flow velocity until adequate vegetation cover is achieved. 

 amelioration of dispersive spoil will aim to minimise the risk of rill, gully and tunnel 

erosion and to allow the infiltration of surface water (to reduce the amount and velocity 

of surface water) 

 post reshaping, contour scarification will be considered for compacted surfaces with the 

aim of encourage infiltration and surface roughness 
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 cover crops, including salt tolerant grasses and legumes will be used where required, 

with the aim to minimise raindrop and sheet erosion of reshaped areas  

 Stockpiles will be designed with heights to minimise additional disturbance and have 1:4 

(V:H) batters 

 The surface of soil stockpiles will be shaped in a manner to promote infiltration and 

minimise erosion until vegetation is established.  

Sediment and pollution control 

 Clean water runoff will be diverted around any active mine areas. 

 Dirty water from disturbed or unstable rehabilitation areas will be diverted to sediment 

control structures until the rehabilitation criteria in the RMP are achieved.  

 Traffic will be prevented from entering the area once topsoil is spread (excluding 

requirements to maintain rehabilitation). 

Maintenance and inspection 

Regular inspection and maintenance of erosion and sediment control measures will be 

undertaken where required.   

4.6 Post mining surface water management  

4.6.1 Rehabilitated areas 

The mining area will be progressively rehabilitated throughout the life of the BCM. 

Rehabilitated areas will be free draining following the successful rehabilitation and 

stabilisation of overburden emplacement areas 

Details relating to quantifiable indicators for the short, medium and long term objects for soil 

and landform rehabilitation are outlined in Domain Completion Criteria and Progressive Soil 

Criteria (Refer to Appendix A of the RMP). The Domain Completion Criteria and Progressive 

Soil Criteria (Appendix A of RMP) contains domain closure sheets for each domain. A 

number of domain objectives and completion criteria relate to water management and water 

quality (refer to the detailed tables in Appendix A of RMP). 

The rehabilitated landform will be revegetated with a mixture of native trees and shrubs. For 

details regarding the potential risks to revegetation and proposed contingency measures, 

refer to the BMP. The final land use will be predominantly native forests for conservation 

purposes and may include some forestry activities, that is similar to the pre-mining land use.  

Management of PAF materials in emplacement reject materials 

The RMP outlines that geochemical testing was undertaken to assess the degree of risk 

from Acid Rock Drainage. Findings from the EA (2010) classified the overburden and 

majority of coal rejects as Non Acid Forming (NAF). A small proportion of potential coal 

reject material located near the Braymont Seam was classified as Potentially Acid Forming – 

High Capacity (PAF) due to a relatively high total sulphur content and negligible buffering 

capacity. Previous geochemical assessments also indicated the existence of PAF materials 

associated with immediate roof and floor materials at both the Braymont and Jeralong 

seams.   
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For PAF materials, the initial concentration of soluble sulphate in run-off and seepage is 

expected to remain within the applied water quality guideline criterion, although further 

exposure to oxidising conditions could lead to increased soluble sulphate concentrations. 

BCOPL will manage PAF material through the following process: 

 The PAF material in coal reject will be confirmed by conducting an annual sample of 

reject material taken from the CHPP. 

 Where required  deep (in-pit) burial of identified PAF potential coal reject materials will 

be undertaken.  

 A number of shallow water table monitoring bores are proposed immediately 

downgradient of mine voids and dams to monitor the effects of potential seepage into 

the local groundwater system (refer to  section 4.1.4.3.  of the GMP). 

Re-establishment of drainage lines 

BCOPL have committed to proving a conceptual final landform design that will be free 

draining and integrate with the surrounding catchments. Initial batter slope modelling 

indicates that the current design of a linear batter gradient of 10° (17.5%) and lift to a height 

of 20 m initially constructed with diversion banks (berms), which are removed once target 

vegetation cover levels, are possible to provide a stable landform.  

Batter slopes should be covered with a mix of soil material and mulch dependent on soil 

testing undertaken to appropriately ameliorate the growth (refer to Appendix C of RMP). 

Regrading of overburden dumps will aim to be undertaken to produce slopes with angles, 

lengths and shapes compatible with the proposed land capability classifications suitable for 

the proposed land use and have a low potential to erode at unacceptably high rates. The 

design profile and associated requirements are broadly consistent with rehabilitation 

techniques employed on parts of the existing rehabilitated overburden dumps. Integrated 

with this will be a drainage pattern which is capable of conveying runoff from the newly 

created catchments and integrates with surrounding catchments by directing water towards 

natural drainage lines of associated ephemeral creeks. 

Reinstatement of drainage lines on the rehabilitated areas of the site will be undertaken 

generally in accordance with Guidelines for Establishing Drainage Lines on Rehabilitated 

Minesites (Draft) (DLWC, 1999) and will be integrated with the existing topography and 

natural drainage. All soil conservation and erosion control drainage structures (viz. graded 

banks, chutes and flumes) will be designed in accordance with SCS Technical Handbook 

No. 5, Design Manual for Soil Conservation Works. All sediment and/or pollution control 

facilities will be designed in accordance with Volume 1 and Volume 2E of Managing Urban 

Stormwater: Soils and Construction (Landcom 2004 and DECC 2008). 

Approximately 52 ha of riverine woodland are proposed to be rehabilitated within the existing 

and proposed drainage lines in the final landform (Refer to RMP). 

Sediment basins will remain in place during mining and be removed during decommissioning 

following the rehabilitation of mining areas. Temporary erosion and sediment control 

measures will be required while rehabilitation is establishing (e.g. contour banks, graded 

banks, erosion blankets, ground-cover vegetation, rip-rap). Sediment basins on 

emplacements will be removed once rehabilitation has established. 
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Pollution control 

The quality of runoff from rehabilitated areas is expected to be similar to pre mining water 

quality conditions. Based on the conclusions of the geochemical assessment (RGS, 2009), 

leachate generated from overburden and coal reject materials is unlikely to significantly 

impact surface water quality downstream of the BCM.  

4.6.2 Final void 

Schedule 3, Condition 72 of the Project Approval requires the preparation of a Final Void and 

Mine Closure Plan (as a component of the overall RMP required under condition 71 of 

Schedule 3) to the satisfaction of the Executive Director, Mineral Resources in DRE. This 

plan is to be completed by the end of December 2025. The SWMP will be updated as 

necessary following preparation of the Final Void and Mine Closure Plan. 

The RMP outlines the general design objectives and management of final voids. The final 

void will be in the northern section of the BCM. BCOPL have generally committed to 

reshaping the high wall to ensure it is safe, stable, non-erosive and revegetated as is 

practical.  

A final landform for the high wall will be developed following assessment by geotechnical 

and erosion specialists. BCOPL has committed to back fill the final void so the final void 

does not remain a groundwater sink in the landscape. Rehabilitation design objectives from 

Schedule 3, Condition 69 of the Project Approval are shown in Table 4-2 below. 

Table 4.1  Rehabilitation design objectives 

Feature Objective 

Mine site (as a whole), 
including the final void 

Safe, stable and non-polluting 

Minimise the size and depth of the final void as far as is 
reasonable and feasible and ensure that the void contains no 
retained surface water (i.e. no pit lake) 

Surface infrastructure To be decommissioned and removed, unless the Executive 
Director, Mineral Resources in DRE agrees otherwise 

Other land Restore ecosystem function, including maintaining or 
establishing self-sustaining ecosystems comprised of: 

 Local native plant species (the Executive Director, Mineral 
Resources in DRE agrees otherwise); and 

 a landform consistent with the surrounding environment 

Community  Ensure public safety 

Minimise the adverse socio-economic effects associated with 
mine closure 

 

The RMP outlines that laboratory analysis has been undertaken to provide a basic material 

characterisation to enable further examination of erodibility parameters for three common 

materials including topsoil, topsoil/mulch and overburden. The WEPP model has been used 

to assess interactions between slope height and gradient for all three materials supplied 

(refer to Conceptual Landform Interim Report (Appendix D of RMP). Soil sampling will be 

undertaken as outlined in the SMP (Appendix C of RMP). Further information regarding the 

final landform description can be found in the RMP. 
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5. Haul road and Boggabri rail spur line   

Schedule 3, Condition 37 of the Project Approval requires that, before construction of the rail 

spur line or any upgrades to the haul road, the Proponent will undertake a flood assessment 

of the detailed design to confirm minimal impacts as predicted in the EA. This must include 

assessment of impacts of the rail spur line embankment and proposed design of stormwater 

culverts along the rail spur line to the Namoi River to assess changes to localised flood 

impacts within the ‘Nagero Creek’ catchment and adjoining Bollol Creek catchment’. 

Schedule 3, Condition 38(b), requires the SWMP to include a description of the water 

management system and plans for the haul road and Boggabri Spur Rail Line. The following 

sections address the requirements of these Project Approval conditions.  

5.1 Assessment outline 

Aurecon (2013) carried out a drainage, hydrology and hydraulic assessment for the Boggabri 

Maules Creek Rail (BMCR) project with three distinct sections of rail for BCM arm, Maules 

Creek Coal Mine arm and the common shared track. The assessment focused on the 

‘Nagero Creek’ elbow, interface with Bollol Creek, Boggabri loop, cross drainage and long 

drainage, haul road and proposed track access roads to the track (refer to Figures 12a-12e 

in Appendix A for flood assessment study area). The study relied on previous flood 

assessment Namoi River Flood Study for the Proposed Maules Creek Mine (PB, 2011) to 

determine flooding impacts from the viaduct crossing on the Namoi River. 

The flood assessment was undertaken using a number of hydrologic and hydraulic software 

packages (HEC-RAS, MIKE21, XP-RAFTS) to assess changes to existing flood levels 

(afflux) upstream and downstream of the rail line. Triggers for flood warning are proposed in 

section 7.2.1. 

5.2 Impacts to ‘Nagero Creek’ 

The assessment of ‘Nagero Creek’ elbow concluded that upstream afflux occurs due to the 

proposed BMCR formation encroaching on the ‘Nagero Creek’ flood extents but with a 

residual afflux of less than 20 mm observed at the boundary of the model which is 

approximately 500m upstream of the rail embankment at the elbow. The following hydraulic 

observations were made: 

 It is estimated that the residual afflux at the nearest property that has been advised as 

sensitive to project impacts is approximately 8 mm. The magnitude of residual afflux is 

of the same order as the minimal hydraulic impacts accepted along the Namoi River in 

the EA;  

 The minimal afflux experience as a consequence of the works will ensure there is 

minimal impact on upstream flood conditions, including any over topping to the Bollol 

Creek catchment in higher storm events. 

5.3 Impacts to Bollol Creek 

Schedule 3 Condition 37 of the Project Approval requires any changes to localised flood 

impacts within the ‘Nagero Creek’ catchment and the adjoining Bollol Creek catchment 

arising from the rail spur line to be assesssed.  
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The Bollol Creek catchment is located to the south of the ‘Nagero Creek’ catchment, as 

shown in Figure 12a of Appendix A.  The EA states that the ‘Nagero Creek’ currently 

overtops its floodplain into the Bollol Creek only in high flow events and that this will reduce 

throughout the duration of the project. Additional information was also sought from the DPIW 

and the advice received was that the DPIW has no record of Bollol Creek flooding in the area 

of the works.  

No allowance for inflow from the Bollol Creek catchment into the ‘Nagero Creek’ catchment 

has been included within the flood model for the ‘Nagero Creek’ elbow.   

The flood model of the ‘Nagero Creek’ elbow showed the proposed rail spur line will cause 

minimal impact within the ‘Nagero Creek’ catchment with a predicted afflux of 30mm at the 

point of encroachment and reduces to 20mm at the upstream extent of the model (refer to 

Section 6.1.2), approximately 400m from the encroachment. The upstream interface 

between the Bollol Creek catchment and the ‘Nagero Creek’ catchment is approximately 

7km from the encroachment.   

5.4 Haul Road and Rail Spur Line Surface Water Management  

The haul road is designed to minimise the impacts on flood flows with the road surface 

located near ground level. Road culverts installed at drainage lines on the haul road are 

designed to the 1 in 100 yr ARI event and allowing flow of surface water to the downstream 

catchment of ‘Nagero Creek’. The haul road surface and associated road verges are stable 

and there is no potential for sediment erosion. The haul road is designed to be long term 

stable and water management structures include culvert drains allow for the passage of 

surface water flows.  

The Boggabri Spur Rail Line (including the rail bridge) is designed to be located above the 1 

in 100 yr ARI flood and there is expected to be minimal impacts on upstream flood conditions 

as a results of the rail spur line. Water management structures on the rail spur line include 

drainage culverts designed to the 1 in 100 ARI flood event to allow flow of surface water 

flows to prevent flood upstream flooding. The rail spur line and associated structures are 

designed to be long term stable and the existing water management structures are designed 

to manage surface water.  

Triggers for flood warning in the Nagero and Bollol catchments as set out in Section 7.2.2. 
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6. Surface water monitoring program 

The surface water monitoring program will evaluate the effectiveness of BCOPL’s water 

management systems and assist in detecting any significant off-site impacts as a result of 

mining or construction works.  

This section outlines the monitoring requirements for the effective implementation of this 

SWMP.  

6.1 EPL compliance criteria 

EPL 12407 sets concentration limits for pollutants discharged from sediment dams at Points 

1, 3 and 4  (SD6, SD3 and SD4) as shown in Table 6.1.  

This plan reflects the conditions set out in the current EPL as varied from time to time, so 

that, the monitoring and discharge points match what is built on site. The SWMP will be 

revised where required, to include the details of any licensed discharge points for the 

proposed surface water structures as outlined in appendix D. Table 6.1 lists the 

concentration limits set in EPL 12407 for discharge to surface water. 

Table 6.1: EPL 12407 concentration limits for discharge to surface water 

Pollutant Unit of 
measure 

50th 
percentile 
concentration 
limit 

90th 
percentile 
concentration 
limit 

3DGM 
concentration 
limit 

100th percentile 
concentration 
limit 

Oil & Grease mg/L - -  10 

pH  - -  6.5-8.5 

Total 
suspended 
solids 

mg/L    50 

 

EPL 12407 allows total suspended solids (TSS) concentration limits specified for Points 1, 3 

and 4(SD6, SD3 and SD4) to be exceeded for water discharged provided that: 

 the discharge occurs solely as a result of rainfall measured at the premises that 

exceeds 38.4 mm over any consecutive 5 day period immediately prior to the discharge 

occurring 

 all practical measures have been implemented to dewater all sediment dams within 

5 days of rainfall such that they have sufficient capacity to store runoff from a 38.4 mm 5 

day rainfall event. 

Note that 38.4 mm equates to the 5 day 90th percentile rainfall depth for Gunnedah sourced 

from Table 6.3a of the Managing Urban Stormwater: Soils and Construction Volume 1: 4th 

edition (Landcom, 2004). 

EPL 12407 requires water quality testing to be undertaken downstream of the licensed 

discharge points (e.g. SW1) and testing of water quality within the water management 

structure (i.e. sediment dam) prior to release.  

Section 6.2 outlines the current surface water quality monitoring program and the conceptual 

surface water quality locations (for the existing and years 2018, 2022 and 2033) described in 
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Appendix D to assist with the planning of future monitoring programs. These proposed 

monitoring locations shown in Appendix D may vary depending on further reviews of the Site 

Water Balance. BCOPL will consider amending the existing monitoring program, in 

consultation with the relevant regulator, to include new sediment dams and mine water 

storages as appropriate. The surface water quantity program is outlined in section 6.3. 

6.2 Water quality monitoring  

The EPL specifies the surface water quality monitoring requirements for BCOPL including  

event based monitoring  of ‘Nagero Creek’. The EPL also includes the concentration limits 

for water discharged from the BCM at licensed discharge points.  

6.2.1 Event-based discharge monitoring 

Event based discharge monitoring is defined as monitoring undertaken within the site water 

management system in response to: 

 a controlled discharge such as, the release of water from sediment dams; 

 an uncontrolled discharge such as spilling from a dam during wet weather; or 

 a unique discharge event such as an emergency discharge resulting from a water 

surplus.  

Event-based discharge monitoring includes water quality monitoring and is intended to 

confirm that the discharges comply with the limits set out in the EPL. Event based monitoring 

of surface water is required to comply with the EPL. The current event based sampling 

locations, trigger events and frequency in the EPL are summarised in Table 6-2.  The 

proposed event based sampling locations for planned year (2018, 2022 and 2033) are 

described in appendix D. 
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Table 6.2  Current event-based discharge monitoring summary  

EPL 
Point 

Location Location 
description 

Type of 
monitoring 

Frequency Test 
suite 

Sampling 
method 

Point 1 SD6 Nagero Dam Wet weather 
discharge+ 

Discharge water 
quality× 

As soon as 
practicable at the 
commencement of 
a discharge 

A Grab 
sample with 
conductivity 
and pH in 
situ 

Point 3 SD3 South west 
corner of 
spoil dump 

Wet weather 
discharge 

Discharge water 
quality 

As soon as 
practicable at the 
commencement of 
a discharge 

A Grab 
sample with 
conductivity 
and pH in 
situ 

Point 4 SD4 Sediment 
dam at rail 
load out 
area, west of 
mine site 

Wet weather 
discharge 

Discharge water 
quality 

As soon as 
practicable at the 
commencement of 
a discharge 

A Grab 
sample with 
conductivity 
and pH in 
situ 

Point 5 SW1 
‘Nagero 
Creek’ 

Downstream 
of mining 

Discharge water 
quality (from 
EPL points 1,3 & 
4)  

As soon as 
practicable during 
a discharge event 
from EPL 
discharges points 
1, 3 & 4 

A Grab 
sample with 
conductivity 
and pH in 
situ 

Point 6 SW2 
‘Nagero 
Creek’ 

Upstream of 
mining 

Discharge water 
quality (from 
EPL points 1,3 & 
4) 

As soon as 
practicable during 
discharge event 
from EPL 
discharges points 
1, 3 &, 4 

A Grab 
sample with 
conductivity 
and pH in 
situ 

Note: 
Points 2, 40& Point 46 do not exist and have been removed from this table 
+Wet Weather Discharge – An overtopping event from a dam as a result of excessive rainfall (i.e. typically via the 
emergency spillway). 
×Discharge Water Quality – A controlled discharge event from a dam (i.e. draw-down of a sediment dam after 
suitable settlement has occurred).  

 

6.2.2 Event-based ambient monitoring  

Event-based ambient monitoring is monitoring undertaken outside the BCM water 

management system, within ‘Nagero Creek’, to establish baseline water quality conditions. 

Event-based ambient monitoring is triggered by an event rather than sampling at set periods. 

The current ambient sampling locations, trigger events and frequency are summarised in 

Table 6.3. Proposed event based monitoring for planned years (2018, 2022 and 2033) are 

described in appendix D.  
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Table 6.3  Current ambient monitoring summary 

EPL 
Point 

Location Location 
description 

Type of 
monitoring 

Frequency Test 
suite 

Sampling 
method 

Point 5 SW1 
‘Nagero 
Creek’ 

Downstream 
of mining 

Rainfall event 
sufficient to 
generate flow in 
‘Nagero Creek’  

 

As soon as 
practicable during 
or following a 
rainfall event 
sufficient to 
generate flow in 
‘Nagero Creek’  

A Grab 
sample with 
conductivity 
and pH in 
situ 

Point 6 SW2 
‘Nagero 
Creek’ 

Upstream of 
mining 

Rainfall event 
sufficient to 
generate flow in 
‘Nagero Creek’  

As soon as 
practicable during 
or following a 
rainfall event 
sufficient to 
generate flow in 
‘Nagero Creek’  

A Grab 
sample with 
conductivity 
and pH in 
situ 

Ongoing event-based ambient monitoring will be undertaken for a minimum period of 6 

months and up to 2 years to improve the baseline dataset for ‘Nagero Creek’ under a range 

of flow and seasonal conditions. Ambient water quality monitoring upstream of the site at 

location SW2 will be undertaken until Year 2017. A similar approach will be taken for surface 

water quantity monitoring, outlined in Section 6.3.  

While a small portion of  the BCM is contained within the Bollol catchment, no discharges are 

proposed to Bollol Creek due to the topography and therefore no surface water quality 

monitoring of Bollol Creek is proposed for BCM. 

At a minimum, construction contractors will monitor and confirm water quality of all sediment 

dams and seek approval from BCOPL prior to treated water being discharged in accordance 

the conditions of the EPL. 

6.2.3 Frequency-based monitoring 

Frequency-based monitoring is defined as monitoring undertaken within the site water 

management system on a periodic basis (i.e. quarterly). Frequency based monitoring will be 

undertaken in addition to event based and ambient monitoring to track the surface water 

quality, both within and around the site. 

The water quality frequency-based sampling locations, trigger event and frequency are 

summarised in Table 6.4. Details on the testing parameters are provided in Table 6.5.  
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Table 6.4  Frequency based monitoring summary  

EPL 
Point 

Location Location 
description 

Type of monitoring Frequency Test suite 

Point 36 SD6^ Nagero Dam Surface water 
quality 

Quarterly B 

Point 37 SD10 Near CHPP Surface water 
quality 

Quarterly B 

Point 37  SD12 Near CHPP Surface water 
quality 

Quarterly B 

Point 38 SD3^ South west corner 
of spoil dump 

Surface water 
quality 

Quarterly B 

Point 39 SD4^ Rail loop 15 km 
west of mine site 

Surface water 
quality 

Quarterly B 

Point 41 MW3 South of MIA Surface water 
quality 

Quarterly B 

Notes: 
^EPL Point – licensed discharge point. 

6.2.4 Sampling and analytical methods 

6.2.4.1 Analytical suites 

EPL 12407 specifies the parameters to be analysed for water samples during event based,  

and ambient monitoring. These and the additional parameters have been identified as two 

suites as outlined in Table 6.5. 

Table 6.5 Water quality testing suites  

Test Suite Determinants 

A Conductivity (in-situ), nitrate, nitrogen (total), oil and grease, pH (in-situ), 
phosphorus (total), reactive phosphorus, total suspended solids (TSS), 
dissolved metals (arsenic, cadmium, chromium, copper, lead, nickel, zinc, iron). 

B Conductivity (in-situ), pH (in-situ), Temp (in-situ)  

The dissolved metals listed in Table 6.5 are to be monitored until deemed not significant. 

This may involve a comparison of the concentrations with ANZECC (2000). Removal of 

parameters from the test suite will be undertaken in consultation with the relevant 

government regulator. 

6.2.4.2 Sampling methods 

Monitoring and sampling will be undertaken in accordance with the following guidelines: 

 National Water Quality Management Strategy: Australian Guidelines for Water Quality 

Monitoring and Reporting (ANZECC & ARMCANZ, 2000). 

 Approved Methods for the Sampling and Analysis of Water Pollutants in NSW (NSW, 

2004). 

Details on methods to be adopted for the monitoring program are set out in BCOPL Water 

Monitoring Procedure (refer to Appendix F).  
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6.2.4.3 Quality assurance and control 

The following actions will be undertaken as part of the quality control process: 

 All samples and water quality measurements will be collected by a suitably experienced 

employee or contractor. 

 Quality control samples such as duplicates and field blanks will be taken where 

required.  

 As far as possible, all samples will be delivered to the laboratory within the maximum 

holding time and chain of custardy form completed where required. 

 All collected samples will be analysed by a National Association of Testing Authorities 

(NATA) accredited laboratory. 

 All site-equipment will be maintained and calibrated as per the manufacturer 

recommendations. 

6.2.4.4 Records of data 

A record will be kept of monitoring data in accordance with the EPL 12407 licence 

conditions.   

6.3 Water quantity monitoring 

Water quantity (flow) monitoring will be undertaken in ‘Nagero Creek’ as part of the ambient 

monitoring. Flow monitoring will aim to obtain a baseline of hydrologic conditions in ‘Nagero 

Creek’ from which potential impacts due to operation of the mine may be assessed.  

Water level readings will be recorded with an automatic datalogger at SW1 located 

downstream of BCM and utilised to estimate flows. In this way water level in the creek will be 

recorded as a regular time series which can be converted to flow estimates using a site-

specific stage-discharge relationship. This equipment will capture data during all flow 

conditions, ranging from no flow to high flow. The datalogger will be set to record water 

levels at time intervals to capture high flow peaks passing through the system. The 

dataloggers will be downloaded to retain all data relating to event based flows. 

6.4 Stream and riparian monitoring  

The potential flooding impacts on ‘Nagero Creek’ associated with the Boggabri Rail Spur 

Line include changes to the upstream afflux of less than 20 mm observed at the boundary of 

the model which is approximately 500m upstream of the rail embankment at the elbow.  

BCOPL will monitor stream and riparian condition of ‘Nagero Creek’ and the Namio River at 

permanent monitoring locations to identify the potential for impacts to stream and riparian 

condition. The indicative monitoring locations as shown in figure 11 (refer to appendix D) and 

will be aligned with existing biodiversity and surface water quality monitoring points where 

available. Stream and riparian condition at these locations will be monitored annually by 

recording photographs to identify changes over time as mining operations at BCM progress.  
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6.5 Tree root depth assessment  

Condition 17 of the EPBC Approval, requires advice to identify the depth of the root zone of 

native vegetation. Significant stands of groundwater dependent vegetation in the area are 

unlikely as water tables in the Namoi Valley are typically deeper than 2 m and consequently 

direct groundwater evapotranspiration is not a significant part of the water balance (CSIRO, 

2007).  

A desktop review of the depth of root zone of native vegetation proximal to the BTM complex 

noted the majority of vegetation communities occur on slopes and ridges. The vegetation is 

associated with well drained soils characterised by shallow skeletal conglomerate on the 

steeper upper slopes and drainage lines, and deep basaltic derived fertile birsoils on the 

lower slopes. Such vegetation is disconnected from localised groundwater systems. Roots 

are unable to grow far into soil horizons that are of high bulk density (i.e. excessively stony 

soils). Consequently, rooting depth in areas of shallow bedrock is limited. Groundwater is not 

within the root zone of these vegetation types given their location in the landscape, and as 

such they are not groundwater dependent. These vegetation types, which include vegetation 

that occurs adjacent to ephemeral streams, rely on rainfall to support growth and 

photosynthesis.  

 

Riparian forests such as the River Red Gum open forest on the banks of the Namoi River 

are considered to be stream fed ecosystems which rely upon lateral movement of surface 

water and some contribution from shallow groundwater. The loose, deep, well-drained 

alluvial soils with large pore spaces promote greater root depths as they are well aerated 

and provide less resistance to root penetration (rooting is not limited by underlying rock). 

Ironbark and Box eucalypts, such as those that dominate the lower slopes of the study area, 

are shallow rooted and allocate substantial biomass to above-ground parts at the expense of 

an expansive root system (Fensham & Fairfax, 2007). They are unlikely, therefore to be 

groundwater dependent.  

 

While loamy soils allow considerable root development, the remnant vegetation communities 

(Pilliga Box – Popular Box – White Cypress Pine Grassy Open Woodland and Plains 

Grassland) that are restricted to the lower lying plain areas with these soils are generally 

associated with shallow perched water tables over impermeable clay lenses rather than 

groundwater fed by subsurface aquifers. This vegetation is likely to send roots to the 

perched water table but not through the impermeable clay lens. This also applies to Derived 

Native Grassland and Exotic Grassland vegetation types. Broad ecosystem scale studies 

have shown that sclerophyllous shrubland and forest (such as that in the study area) have a 

mean rooting depth of 5.2 ± 0.8 m (Canadell et al. 1996). Average rooting depth for 

temperate grassland has been shown to be 2.6 ± 0.2 m (Canadell et al. 1996).The creeks in 

the vicinity of the Boggabri Mine are ephemeral and not expected to support groundwater 

dependent ecosystems (GDEs).  

 

The potential for impacts from operating the borefield on GDE’s were assessed by PB 

(2016). The assessment (PB 2016) included aligning vegetation communities to GDE types, 

hydrological modelling, detailed analysis of groundwater depths based on existing boreholes, 

potential draw down assessments and field verification. In summary, the assessment 

concluded, no Endangered or Critically Endangered Ecological Communities (as listed under 

the EPBC Act) are considered to have groundwater dependency or be associated with a 

GDE within the study area (MOD5) and as such will not be impacted by groundwater 

extraction. Subsequently, a referral to the DoEE for potential impacts of MOD5 on 

biodiversity MNES is therefore not required.  
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Monitoring of the potential for impacts to GDE’s from operating the borefield is outlined in 

GWMP (section 4.1.8) and will be reported in the Annual Review.  

6.6 Proposed BTM monitoring sites  

A number water quality and quantity monitoring locations have been proposed to establish 

baseline conditions and assess impacts to the local creek systems and the Namoi River as 

part of the BTM Complex Water Management Strategy (WMS) (Parsons Brinckerhoff, 

2013b). The purpose of the WMS is to document the approach that mines within the BTM  

Complex will take to monitor and collectively manage the surface water and groundwater 

impacts of their operations. The WMS is intended to work in parallel with this SWMP. The 

purpose of the strategy in terms of surface water is to monitor flow and water quality, so that 

baseline conditions can be established and the potential for changes to surface water can be 

identified.  

The WMS monitoring points for assessing cumulative impacts of the BTM Complex impacts, 

are listed in Table 5.3 of the WMS. Where applicable these sites (e.g. SW1) form a part of 

surface water monitoring network as outlined in Sections 6.2 and 6.3.  

6.6.1 Surface water modelling 

Separate hydrologic and hydraulic modelling has been undertaken as part of the EA for 

BCM, Maules Creek Mine and Tarrawonga Coal Mine. The BTM Complex WMS 

recommends that further hydraulic modelling be considered using additional survey data, to 

model the hydraulic characteristics of local creek systems to provide a more accurate 

baseline characterisation of existing conditions. Refer to Section 4 of the BTM Complex 

WMS for further information on modelling undertaken for the EA for each of the three mines. 
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7. Trigger levels and management responses 

7.1 Performance Criteria levels 

7.1.1 ‘Nagero Creek’ event monitoring 

The performance criteria including trigger levels for controlled discharge or wet weather 

discharge from licensed discharge points in the water management system must comply with 

the concentration limits for pollutants specified in EPL 12407 as shown in Table 6-1. The 

performance criteria for discharge events to ‘Nagero Creek’ will be based on the 100th 

percentile concentration limit as shown in Table 6-1.  

7.1.2 Flooding impacts along haul road and rail spur 

The performance criteria for a response to potential downstream flooding impacts will be 

based on, flood warnings and DPIW upstream flow/water level gauges on the Namoi River.  

BCOPL will check if a flood warning for the Namoi River has been issued by the Bureau of 

Meteorology (BoM) warning system (http://www.bom.gov.au/nsw/warnings/). This website 

provides advice on the potential for flood warnings in place and if a significant flood event is 

predicted. If the BoM has issued a flood warning then the upstream monitoring stations 

should be checked. The DPIW upstream flow gauging stations on the Namoi River are 

located upstream at Boggabri (419012) and upstream at Gunnedah (419001). If these 

gauging stations categorise a flood class between ‘minor to major’ then a management 

response outlined in section 7.2.2 should be followed.   

At a localised scale, if flood is predicted to occur on the ‘Nagero Creek’ floodplain and 

controlled sediment dam releases are planned or there is an uncontrolled release event 

then, local landholders should be informed. A list of contact details for nearby residents are 

maintained by BCOPL. 

7.1.3 Stream and riparian Health  

The performance criteria for stream and riparian health will be assessed from the monitoring 

of streams as outlined in section 6.4. Where there is an observed loss of vegetation, which is 

not attributed to private landowner activities or seasonal variation BCOPL, will undertake an 

investigation (refer to Section 7.2.3) into the loss of stream or riparian health.  

7.2 Management responses 

Management responses to any exceedances of trigger levels will be considered as 

discussed in the following sections.  

7.2.1 ‘Nagero Creek’ event monitoring 

If water quality monitored at the licensed discharge points listed in Table 6.2 exceed the 

trigger levels specified in Table 6.1 prior to a discharge event, the contingency response plan 

should be followed as per Table 7-1. 

In the unlikely event that a discharge from BCM sediment control dams poses a threat to 

surrounding property owners and occupiers, the Environment Superintendent will notify 

http://www.bom.gov.au/nsw/warnings/
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those likely to be affected. This risk is also identified within the Contingency Response Plan 

in Section 7.3.  

7.2.2 Flooding impacts  

The flood assessment for the rail spur (Aurecon, 2013) found that the flooding upstream of  

‘Nagero Creek’ at the nearest property is modelled to be minimal. operations are not   

If the BoM has issued a Flood Warning for the Namoi River and the local upstream 

monitoring/gauging stations indicate flooding will occur at the same time as a controlled 

release or overtopping of BCM sediment dams then, BCOPL will respond by notifying 

landowners. This will include notifying those downstream landowners and occupiers of the 

potential flooding as outlined Contingency Response Plan (refer in Table 7-1).  

7.2.3 Stream and riparian health  

The loss of stream or riparian health not attributed to private landowner activities or seasonal 

variation will be assessed annually and if a loss is identified to be a result of BCOPL 

activities, an investigation will be undertaken. The investigation will be consistent with the 

BCOPL incident response process and may include further assessment of stream and 

riparian health by an ecologist. If required the investigation will be undertaken in consultation 

with and reported (refer to Section 8.1) to any relevant government regulator. The 

Contingency Response Plan (refer in Table 7-1) outlines the performance criteria and 

response measures for stream and riparian health.  

7.2.4 Incident management 

BCOPL will manage and report environment incidents in accordance with the BCOPL 

Incident Management Standard. In the event of an environmental incident, an incident report 

will record specific information about the incident. This information will be provided to 

BCOPL’s Environment Superintendent and the incident investigation process followed.  

In the event an incident has caused, or threatens to cause, material harm to the environment 

reporting of the incident will be undertaken as required under Schedule 5, Condition 8 of the 

Project Approval and the BCOPL Pollution Incident Management Response Plan (PIRMP).  

The contingency measures addressing the potential for environmental incidents are provided 

in Table 7-1. 

7.2.5 Complaint management 

All community complaints related to water management from the BCM are to be managed in 

accordance with the BCOPL Incident Management Standard. This plan outlines a standard 

process for reporting and responding to community complaints relating to BCM.  
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7.3 Contingency response plan 

The plan to respond to any exceedance of the triggers levels and the contingency actions 

including notification of authorities is provided in Table 7-1. Emergency response planning 

will be undertaken in accordance with the BCOPL Emergency Response Procedure and 

BCOPL Pollution Incident Response Management Plan (PIRMP) for EPL 12407. 
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Table 7.1 Contingency Response Plan  

Aspect Event type Performance 
Criteria  

Contingency Response  Authority 
notification 

Responsibility Further information 

Water quality 
impact 

Sediment dam 
monitoring, prior to a 
controlled discharge 

*Exceedence of 
EPL limits (Table 
6.1) 

 

Report exceedence internally as per 
BCOPL incident response process. If 
required notify relevant government 
regulators and landowner in accordance 
with PIRMP.  

Prevent discharge into watercourses until 
further analyses are carried out and water 
quality parameters returns within set 
values. 

In the event of prolonged rainfall and 
sediment dams are full, and water quality 
criteria for discharge cannot be met, 
sediment dam water will be pumped to the 
mine water storages to prevent uncontrolled 
discharges. Consider application to EPA for 
an emergency discharge event.  

If the incident causes 
the potential for 
material 
environmental harm, 
initiate the PIRMP 
and immediately 
notify EPA 
(Environment Line 
131 555) and 
Secretary   DP&E in 
accordance with 
Condition 8, 
Schedule 5 of the 
Project Approval. If 
required report in 
Annual Review.  

Environment 
Superintendent 

Consider the use of 
flocculation to increase 
precipitation of sediment 
in the dams to achieve 
EPL limits. Testing after 
flocculation to confirm if 
water quality is below 
EPL limits prior to 
discharge.  

Water quality 
impact 

‘Nagero Creek’ 
monitoring, during 
uncontrolled discharge 

*Exceedence of 

EPL limits (Table 

6.1) 

 

Report exceedence internally as per 
BCOPL incident response process. If 
required notify relevant government 
regulators and landowner in accordance 
with PIRMP.  

Restrict discharge into watercourses until 
further analyses are carried out and water 
quality parameters returns within EPL limits. 

Investigate and outline causes, impacts and 
recommended mitigation measures.  

If the incident causes 
the potential for 
material 
environmental harm, 
initiate the PIRMP 
and immediately 
notify EPA 
(Environment Line 
131 555) and 
Secretary DP&E in 
accordance with 
Condition 8, Schedule 
5 of the Project 
Approval . If required 
report in Annual 
Review .  

Environment 
Superintendent 

 

Water quality 
impact 

Oil/chemical spill or 
other event potentially 
causing material harm 
to the environment 

Large spills or spill 
resulting material 
harm to the 
environment  

In the event of an oil/chemical spill, all work 
will stop in the area where the spill 
occurred. Deploy spill kits if applicable and 
contain the spill if safe to do so. 

If PRIMP initiate 
immediately notify 
EPA (Environment 
Line 131 555) and 
Secretary DP&E if 

Environment 
Superintendent 

BCOPL Emergency 
Response Procedure  
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Aspect Event type Performance 
Criteria  

Contingency Response  Authority 
notification 

Responsibility Further information 

Notify the Environment Superintendent and 
report incident as per BCOPL incident 
response process.  

Notify potentially affected persons (where 
necessary). 

required, in 
accordance with 
Condition 8, Schedule 
5 of the Project 
Approval. If required 
report in Annual 
Review .  

Downstream 
flooding 
impact 

Flood event causes 
damage to rail/haul 
road embankment and 
potential damage 
downstream 

BoM Flood 
warning issued 
and nearby gauges 
indicate significant 
rainfall event 

Notify downstream landowners/occupiers, 
await instructions from SES. 

If PIRMP initiated 
immediately notify 
EPA of incident by 
calling the 
Environment Line 
service on 131 555 
and Secretary   DP&E 
if required, in 
accordance with 
Condition 8, Schedule 
5 of the Project 
Approval . If required 
report in Annual 
Review .  

Environment 
Superintendent 

 

Downstream 
flooding 
impact 

Increased flows to 
downstream ‘Nagero 
Creek’ during a flood 
event    

Multiple controlled 
releases from 
sediment dams; or 
uncontrolled 
releases/spills 

Notify downstream landowners If PIRMP initiated 
immediately notify 
EPA of incident by 
calling the 
Environment Line 
service on 131 555.  
and Secretary  DP&E 
if required, in 
accordance with 
Condition 8, Schedule 
5 of the Project 
Approval  . If required 
report in Annual 
Review .  

Environment 
Superintendent 

 

Downstream 
flow impact  

Changes to 
downstream hydrology 
and potential impact 
on agricultural 

Complaints 
received regarding 
flooding impacts 
downstream 

Review flow quantity monitoring data to 
confirm if the cause of flooding is from BCM 
discharges or natural flood event.  Refer to 
the BCOPL incident response process. .  

If PIRMP initiated 
immediately notify 
EPA of incident by 
calling the 

Environment 
Superintendent 
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Aspect Event type Performance 
Criteria  

Contingency Response  Authority 
notification 

Responsibility Further information 

enterprise Environment Line 
service on 131 555 
and Secretary DP&E 
if required in 
accordance with 
Condition 8, schedule 
5 of the Project 
Approval. If required 
report in Annual 
Review . 

Stream 
vegetation or 
riparian 
condition   

Loss of stream 
vegetation or riparian 
areas observed at 
photographic 
monitoring points  

Observed loss of 
vegetation not 
attributed to 
landowner 
activities or 
seasonal variation  

Notify the BCOPL Environmental 
Superintendent. Investigate causes of 
stream or riparian vegetation loss and 
report if attributed to BCOPL activities in 
accordance with the BCOPL incident 
response plan.  

If required consult with relevant 
government regulators to develop 
appropriate mitigation measures.  

If PIRMP initiated 
immediately notify 
EPA of incident by 
calling the 
Environment Line 
service on 131 555 
and Secretary DP&E 
if required in 
accordance with 
Condition 8, schedule 
5 of the Project 
Approval. If required 
report in Annual 
Review.  

Environment 
Superintendent 

 

* EPL 12407 allows total suspended solids (TSS) concentration limits specified for Points 1, 3 and, 4 (SD6, SD3 and SD4) to be exceeded for water discharged provided that: 

 the discharge occurs solely as a result of rainfall measured at the premises that exceeds 38.4 mm over any consecutive 5 day period immediately prior to the discharge 

occurring 

 all practical measures have been implemented to dewater all sediment dams within 5 days of rainfall such that they have sufficient capacity to store runoff from a 38.4 mm 5 

day rainfall event. 
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8. Reporting and plan revision 

8.1 Reporting 

Reporting items related to the SWMP are discussed in Section 5 of the WMP. BCOPL 

prepares and submits an Annual Review (formerly Environmental Management Report 

(AEMR)), in accordance with the PA Condition 4 of Schedule 5, which outlines the 

monitoring, analysis, including an assessment against applicable ANZECC (2000) water 

quality criteria and performance assessment for surface water over the preceding 12 

months. The Annual Review is typically submitted by the end of March each year and will 

discuss the surface water performance and management measures during this period. 

8.2  Review  

Review of the SWMP will be undertaken by BCOPL in accordance with Project Approval 

Schedule 5 condition 5, within 3 months of the submitting the following : 

 the Annual Review under condition 4, Schedule 5 of the Project Approval; 

 an incident report under condition 8, Schedule 5 of the Project Approval; 

 an independent audit under condition 10, Schedule 5 of the Project Approval; and 

 any relevant modification to the Project Approval. 

Where this review results in revisions to any such document, then within 4 weeks of the 

completion of the revision, unless the Secretary agrees otherwise, the revised document will 

be submitted to the Secretary for approval.  
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9. Roles and Responsibilities  

Key management personnel and their relevant roles and responsibilities with regard to 

implementation of this SWMP are detailed below in Table 9-1.  

Table 9.1 Roles and responsibilities for implementation of the SWMP  

Role  Responsibility 

BCOPL General Manager Providing sufficient environment resources for the effective 
implementation of the requirements, as outlined in this Surface Water 
Management Plan (SWMP) 

BCOPL Operations 
Manager 

Mining and surface water management are to be undertaken in 
accordance with this SWMP 

BCOPL CHPP Manager Mining and surface water management are to be undertaken in 
accordance with this SWMP 

BCOPL Health Safety 
Environment and 
Community Manager 

Providing sufficient resources for the effective implementation of this 
SWMP. 

BCOPL Environmental 
Superintendent 

Liaising with regulatory authorities regarding surface water management 
obligations as detailed in this SWMP 

Coordinating reviews and revisions of this SWMP 

Relevant employees and contractors are made aware of their 
environment management obligations in accordance with this SWMP 

Engaging specialist to undertake specific monitoring and environmental 
management activities in accordance with the commitments outlined in 
this SWMP 

Communicating the surface water requirements outlined in this SWMP to 
responsible parties at BCM 

Mining Contractor’s Project 
Manager 

Implementing the surface water management obligations in accordance 
this SWMP 

Undertaking inspections and monitoring of surface water management 
measures 

Developing and implementing specific procedures for the employees and 
subcontractors under their responsibility as required to ensure 
compliance with this SWMP 

Relevant employees and subcontractors under their responsibility are 
aware of their environmental management obligations in this SWMP 

Providing relevant environment data to assist BCOPL with environmental 
reporting 
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10. Document Control  

Table  10-1 Revision status 

Rev 
No. 

Approval reference Author Approval Date Comment 

0  Boggabri Modification - DA 36/88 
as modified on 19 October 2011 

N N Harcombe 

D D Evans 

J Rennick 27 
Apr 
2012 

Issue to DP&E, 
OEH, DPIW DRE, 
NCMA 

1 

1 

Boggabri Coal Project 09-0182 - as 
approved on 18 July 2012 

N N Harcombe 

D D Evans 

 

J Green 16 
Jan 
2013 

Issue to DP&E, 
OEH, DPIW, 
NCMA, CCC 

2 

2 

Boggabri Coal Mine as per Draft 
MOP lodged June 2013 and 
Boggabri Coal Mine Extension 
(EPBC 2009/5256) – as approved 
11 February 2013 

N N Harcombe 

D D Evans 

J Green 29 
July 
2013 

DP&E comments 

addressed on draft 

WMPs. 

 

3 Boggabri Coal Mine as per 
Revised Draft MOP lodged 
November 2013 and Boggabri Coal 
Mine Extension (EPBC 2009/5256) 
– as approved 11 February 2013 

N N Harcombe 

D D Evans 

J Green 09 
Oct 
2013 

BCOPL comments 
addressed.  

Issue to DP&E 

4 Boggabri Coal Mine as per 
Revised Draft MOP lodged 
November 2013 and Boggabri Coal 
Mine Extension (EPBC 2009/5256) 
– as approved 11 February 2013 

N N Harcombe 

S S Trott 

 

 

J Green 18 
Nov 
2013 

DP&E and BCOPL 
comments 
addressed.  

Issue to EPA and 
DoE 

5 Boggabri Coal Mine as per 
Revised Draft MOP lodged 
November 2013 and Boggabri Coal 
Mine Extension (EPBC 2009/5256) 
– as approved 11 February 2013 

K Agllias 

S Trott 

J Green 12 
Feb 
2014 

Relevant agencies 
comments 
addressed. 

Issue to DP&E 

6 Boggabri Coal Mine as per 
Revised MOP lodged March 2015 
and Boggabri Coal Mine Extension 
(EPBC 2009/5256) – as approved 
11 February 2013 

A Blakeney 

J McDonough 

P Forbes 30 
May 
2017 

Revised following 
approval of MOD 
5. Issued to DP&E 
for comment and 
revised to 
incorporate DP&E 
comments..  
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Appendix A 

Water management system layout 
plans. 
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Appendix B 

Water quality monitoring data 
extracts – SW2 and sediment dam 
monitoring  
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Table B.1 Sediment dam dissolved metals recordings 

Analyte/ 
Parameter 

ANZECC 
(2000) 
guideline 

SD3 SD6 SD23 

  
  

24/07/12 07/03/13 16/02/10 28/02/12 29/02/12 01/03/12 02/03/12 03/03/12 04/03/12 05/03/12 24/07/12 08/03/13 28/02/12 29/02/12 01/03/12 02/03/12 03/03/12 04/03/12 05/03/12 07/03/13 24/07/12 

Arsenic 0.035a 0.004 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 <0.001 0.002 <0.001 0.001 <0.001 <0.001 <0.001 0.001 0.001 0.001 <0.001 

Cadmium 0.0002a <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

Chromium 0.001a <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 <0.001 <0.001 <0.001 

Copper 0.0014a <0.001 <0.001 0.003 0.002 0.002 0.003 0.002 0.012 0.002 0.003 0.002 0.004 0.002 0.001 0.004 <0.001 0.008 0.003 0.002 <0.001 <0.001 

Lead 0.0034a <0.001 <0.001 <0.001 0.004 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 

Nickel 0.011c 0.004 0.002 0.002 0.001 0.004 0.005 0.004 0.004 0.004 0.004 0.004 0.003 <0.001 0.002 0.004 0.002 0.002 0.006 0.002 0.002 0.002 

Zinc 0.005b <0.005 <0.005 <0.005 0.01 0.023 0.219 0.019 0.104 0.019 0.04 0.013 0.021 <0.005 0.013 2.000 0.008 0.079 0.031 0.02 0.005 0.012 

Iron 10c <0.05 0.06 0.13 1.11 1.06 1.07 0.65 0.87 1.11 1.04 0.08 <0.05 0.24 0.40 0.49 0.42 0.38 3.68 0.52 <0.05 0.05 

a: ANZECC (2000) guideline for the protection of aquatic ecosystems, slightly to moderately disturbed ecosystem, upland   streams. 

             b: ANZECC (2000) guideline for aquatic foods. 

                  c: ANZECC (2000) guideline for irrigation water (short term) 

                  ND = no data 

                     *daily monitoring was undertaken for the period of 16th to 29th February for February 2012 and 1st  to 28th March for March 2012, so average values have been displayed in the table above. For the average dissolved metals calculation, where recordings have been reported as “less than”, the value has been halved so 
that averages could be calculated. 



 

 

 

 

Appendix C 

Summary of water management 
storages 
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Table C 1 Summary of existing storages 

Storage Location / 
description 

Stored water Design 
criteria 

Additional 
sediment 
allowance 

Runoff 
coefficient 

Catchment 
area (ha) 

Required 
minimum 
capacity 
(ML) 

Existing 
capacity (ML)  

Notes 

Dirty water dams 

SD3 Sediment dam 
located south-
west of spoil 
dump 

Dirty runoff from 
partially 
rehabilitated spoil 
dump 

90th %ile 5 
day 

50% 0.4 to 0.75 139.8 60.5 102.3 Existing capacity of 102.3 ML exceeds 
required capacity.  

SD6 Sediment dam 
located 
downstream of 
MIA (referred to 
as Nagero Dam) 

Runoff from 
grassed areas 
near MIA, and 
overflows from 
SD8 

90th %ile 5 
day 

50% 0.4 to 0.75 63.5 14.6 52.2 Existing capacity of 52.2 ML exceeds 
required capacity.  

SD7 Sediment dam 
located in 
eastern spoil 
dump 

Dirty runoff from 
spoil dump and 
clean runoff from 
undisturbed 
catchment 

90th %ile 5 
day 

50% 0.4 to 0.75 158.9 45.8 69.9 Existing capacity of 69.9 ML exceeds 
required capacity. Elevation of catchment 
does not allow return to environment. 

SD8 Sediment dam 
located in MIA 

Dirty runoff from 
MIA 

90th %ile 5 
day 

50% 0.75 13.0 5.6 9.8 Existing capacity of 9.8 ML exceeds 
required capacity.  

SD23 Sediment dam 
located near 
topsoil stockpile  

Dirty runoff from 
topsoil stockpile 

90th %ile 5 
day 

50% 0.75 20.0 8.7 9.5 Existing capacity of 9.5 ML exceeds 
required capacity.  

Contaminated water dams 

SD10 
Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from 
product coal 
stockpile 

100yr ARI 
72hr 

20% 0.85 27.1 70.7 116.4 
Existing capacity of 116.4 ML exceeds 
required capacity. SD10 includes ‘reuse 
zone’ for water supply to CHPP. 

SD11 

Contaminated 
water dam 
located at rail 
loop 

Contaminated 
runoff from rail 
loop 

100yr ARI 
72hr 

20% 0.85 3.8 10.0 16.4 
Existing capacity of 16.4 ML exceeds 
required capacity.  

SD12 
Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from ROM 
coal stockpile 

100yr ARI 
72hr 

20% 0.85 63.8 165.7 206.6 
Existing capacity of 206.6 ML exceeds 
required capacity.  
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Storage Location / 
description 

Stored water Design 
criteria 

Additional 
sediment 
allowance 

Runoff 
coefficient 

Catchment 
area (ha) 

Required 
minimum 
capacity 
(ML) 

Existing 
capacity (ML)  

Notes 

SD28 
Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from rail 
loop area 

100yr ARI 
72hr 

20% 0.85 1.0 2.6 3.5 
Existing capacity of 3.5 ML exceeds 
required capacity.  

SD29 
Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from 
emergency coal 
stockpile 

100yr ARI 
72hr 

20% 0.85 4.0 10.4 10.5 
Existing capacity of 10.5 ML exceeds 
required capacity.  

MW2 

Mine water dam 
located north-
west of mining 
void (turkey’s 
nest dam) 

Contaminated 
water pumped 
from pit 

100yr ARI 
72hr 

0% 1.0  3.8 9.7 175.8 Freeboard of 9.7 ML is maintained  

MW3 
Mine water dam 
located south of 
MIA  

Surplus 
contaminated 
water pumped 
from SD10 and 
clean runoff from 
small grassed 
catchment  

100yr ARI 
72hr 

0% 0.40 22.0 22.5 153.5 Freeboard of 22.5 ML is maintained  

Pit 
In-pit storage 
during wet 
periods 

Contaminated 
runoff and 
groundwater 
make captured in 
the mining void 
sumps 

      
Surplus contaminated water stored in-pit 
when capacity of Strip  #9 and MWDs 
reached 

Strip  #9 

Extra mine water 
storage for 
earlier surplus 
years 

Surplus mine 
water from pit and 
from MW2 and 
MW5 

  0% 1.0 22.24 56.7 3426 

Freeboard of 56.7 ML is maintained. 
Surplus contaminated water stored in 
Strip  #9 when capacity of MWDs 
reached 

 
 

Table C 2 Summary of existing discharge points 

EPL 
identification 
number 

Discharge type Storage Location / description Stored water 
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EPL 
identification 
number 

Discharge type Storage Location / description Stored water 

Point 3 Discharge water quality monitoring and Wet weather 
discharge 

SD3 Sediment dam located south-west of spoil dump Dirty runoff from partially rehabilitated 
spoil dump 

Point 1 Discharge water quality monitoring and Wet weather 
discharge 

SD6 Sediment dam located downstream of MIA (Nagero 
Dam) 

Runoff from grassed areas near MIA, and 
overflows from SD8 

Point 4 Discharge water quality monitoring and Wet weather 
discharge 

SD4 Sediment dam located downstream of train load out 
area west of BCM 

Runoff from train load out area 
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Table C 3 Summary of proposed 2018 storages 

Storage Location / 
description 

Stored water Design 
criteria 

Additional 
sediment 
allowance 

Runoff 
coefficient 

Catchment 
area (ha) 

Required 
minimum 
capacity 
(ML) 

Proposed 
capacity (ML)  

Notes 

Dirty water dams 

SD3 Sediment dam 
located south-
west of spoil 
dump 

Dirty runoff from 
partially 
rehabilitated spoil 
dump 

90th %ile 5 
day 

50% 0.4 to 0.75 213.2 92.1 100.0  

SD6 Sediment dam 
located 
downstream of 
MIA (referred to 
as Nagero Dam) 

Runoff from 
grassed areas 
near MIA, and 
overflows from 
SD8 

90th %ile 5 
day 

50% 0.4 to 0.75 63.5 14.6 52.2  

SD7 Sediment dam 
located in 
eastern spoil 
dump 

Dirty runoff from 
spoil dump and 
clean runoff from 
undisturbed 
catchment 

90th %ile 5 
day 

50% 0.4 to 0.75 229.1 64.4 69.9 SD7 water is harvested as elevation of 
catchment does not allow for return to 
environment. SD7 overflows to pit in 
2018. 

SD8 Sediment dam 
located in MIA 

Dirty runoff from 
MIA 

90th %ile 5 
day 

50% 0.75 13.0 5.6 9.8  

SD23 Sediment dam 
located near 
topsoil stockpile  

Dirty runoff from 
topsoil stockpile 

90th %ile 5 
day 

50% 0.75 20.0 8.7 9.5  

Contaminated water dams 

SD10 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from 
product coal 
stockpile 

100 yr ARI 
72 hr + 
‘reuse 
zone’ 

20% 0.85 27.1 70.7 116.4  

SD11 Contaminated 
water dam 
located at rail 
loop 

Contaminated 
runoff from rail 
loop 

100yr ARI 
72hr 

20% 0.85 3.8 10.0 16.4  

SD12 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from ROM 
coal stockpile 

100yr ARI 
72hr 

20% 0.85 52.6 136.6 206.6  
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Storage Location / 
description 

Stored water Design 
criteria 

Additional 
sediment 
allowance 

Runoff 
coefficient 

Catchment 
area (ha) 

Required 
minimum 
capacity 
(ML) 

Proposed 
capacity (ML)  

Notes 

SD28 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from rail 
loop area 

100yr ARI 
72hr 

20% 0.85 1.0 2.6 3.5  

SD29 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from 
emergency coal 
stockpile 

100yr ARI 
72hr 

20% 0.85 4.0 10.4 10.5  

MW3 Mine water dam 
located south of 
MIA  

 

Surplus 
contaminated 
water pumped 
from SD10 and 
clean runoff from 
small grassed 
catchment  

100yr ARI 
72hr 

0% 1.0 
(Turkey’s 
nest) 

22.0 22.5 153.5 Freeboard of 22.5 ML will be maintained 

MW5 Mine water dam 
(turkey’s nest 
dam) 

Contaminated 
water pumped 
from pit 

100yr ARI 
72hr 

0% 1.0 
(Turkey’s 
nest) 

15.2 38.8 2000.0 Freeboard of 38.8 ML will be maintained  

In-pit In-pit storage 
during wet 
periods 

Contaminated 
runoff and 
groundwater 
make captured in 
the mining void 
sumps 

Water 
balance 

0% - -  - Surplus contaminated water stored in-pit 
when capacity of MWDs reached 
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Table C 4 Summary of proposed 2018 discharge points  

EPL 
identification 
number 

Discharge type Storage Location / description Stored water 

Point 3 Discharge water quality monitoring and Wet weather 
discharge 

SD3 Sediment dam located south-west of spoil dump Dirty runoff from partially rehabilitated 
spoil dump 

Point 1 Discharge water quality monitoring and Wet weather 
discharge 

SD6 Sediment dam located downstream of MIA (Nagero 
Dam) 

Runoff from grassed areas near MIA, and 
overflows from SD8 

Point 4 Discharge water quality monitoring and Wet weather 
discharge 

SD4 Sediment dam located downstream of train load out 
area west of BCM 

Runoff from train load out area 
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Table C 5 Summary of proposed 2022 storages 

Storage Location / 
description 

Stored water Design 
criteria 

Additional 
sediment 
allowance 

Runoff 
coefficient 

Catchment 
area (ha) 

Required 
minimum 
capacity 
(ML) 

Proposed 
capacity (ML)  

Notes 

Dirty water dams 

SD3 Sediment dam 
located south-
west of spoil 
dump 

Dirty runoff from 
partially 
rehabilitated spoil 
dump, and 
overflows from 
SD7 

90th %ile 5 
day 

50% 0.4 to 0.75 641.5 209.3 209.3 Upgrade from 100 ML to 209 ML required 
to cater for expanding spoil catchment 
(as SD13 is no longer proposed). 
Alternatively, if SD3 remains at 100 ML, a 
new sediment dam SD13 is required. 

SD6 Sediment dam 
located 
downstream of 
MIA (referred to 
as Nagero Dam) 

Runoff from 
grassed areas 
near MIA, and 
overflows from 
SD8 

90th %ile 5 
day 

50% 0.4 to 0.75 63.5 14.6 52.2  

SD7 Sediment dam 
located in 
eastern spoil 
dump 

Dirty runoff from 
spoil dump and 
clean runoff from 
undisturbed 
catchment 

90th %ile 5 
day 

50% 0.4 to 0.75 247.0 57.7 69.9 SD7 water released to environment 
following settling of suspended solids 
(assuming that the EPL discharge criteria 
is met) 

SD8 Sediment dam 
located in MIA 

Dirty runoff from 
MIA 

90th %ile 5 
day 

50% 0.75 13.0 5.6 9.8  

SD14 Sediment dam 
located in pre-
strip 

Dirty runoff from 
cleared area 
ahead of mining 

90th %ile 5 
day 

50% 0.4 313.7 72.7 72.7 New dam 

SD23 Sediment dam 
located near 
topsoil stockpile  

Dirty runoff from 
topsoil stockpile 

90th %ile 5 
day 

50% 0.75 20.0 8.7 9.5  

Contaminated water dams 

SD10 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from 
product coal 
stockpile 

100 yr ARI 
72 hr + 
‘reuse 
zone’ 

20% 0.85 27.1 70.7 116.4  
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Storage Location / 
description 

Stored water Design 
criteria 

Additional 
sediment 
allowance 

Runoff 
coefficient 

Catchment 
area (ha) 

Required 
minimum 
capacity 
(ML) 

Proposed 
capacity (ML)  

Notes 

SD11 Contaminated 
water dam 
located at rail 
loop 

Contaminated 
runoff from rail 
loop 

100yr ARI 
72hr 

20% 0.85 3.8 10.0 16.4  

SD12 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from ROM 
coal stockpile 

100yr ARI 
72hr 

20% 0.85 52.6 136.6 206.6  

SD28 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from rail 
loop area 

100yr ARI 
72hr 

20% 0.85 1.0 2.6 3.5  

SD29 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from 
emergency coal 
stockpile 

100yr ARI 
72hr 

20% 0.85 4.0 10.4 10.5  

MW3 Mine water dam 
located south of 
MIA  

 

Surplus 
contaminated 
water pumped 
from SD10 and 
clean runoff from 
small grassed 
catchment  

100yr ARI 
72hr 

0% 1.0 
(Turkey’s 
nest) 

22.0 22.5 153.5 Freeboard of 22.5 ML will be maintained 

MW5 Mine water dam 
(turkey’s nest 
dam) 

Contaminated 
water pumped 
from pit 

100yr ARI 
72hr 

0% 1.0 
(Turkey’s 
nest) 

15.2 38.8 2000.0 Freeboard of 38.8 ML will be maintained  

In-pit In-pit storage 
during wet 
periods 

Contaminated 
runoff and 
groundwater 
make captured in 
the mining void 
sumps 

Water 
balance 

0% - - Predicted 
maximum 
volume 
stored in 
pit 
1120 ML 

- Surplus contaminated water stored in-pit 
when capacity of MWDs reached 
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Table C 6 Summary of proposed 2022 discharge points 

EPL 
identification 
number Discharge type Storage Location / description Stored water 

Point 3 Discharge water quality monitoring and Wet weather 
discharge 

SD3 Sediment dam located south-west of spoil dump Runoff from rehabilitated spoil dump and 
overflows from SD7 

Point 1 Discharge water quality monitoring and Wet weather 
discharge 

SD6 Sediment dam located downstream of MIA 
(Nagero Dam) 

Runoff from grassed areas near MIA, and 
overflows from SD8 

Point 4 Discharge water quality monitoring and Wet weather 
discharge 

SD4 Sediment dam located downstream of train load 
out area west of BCM 

Runoff from train load out area 

TBA  Discharge water quality monitoring SD7 Sediment dam located in eastern spoil dump Dirty runoff from spoil dump and clean runoff 
from undisturbed catchment 

TBA Discharge water quality monitoring and Wet weather 
discharge 

SD14 Sediment dam located in pre-strip Dirty runoff from cleared area ahead of mining 
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Table C 7 Summary of proposed 2033 storages 

Storage Location / 
description 

Stored water Design 
criteria 

Additional 
sediment 
allowance 

Runoff 
coefficient 

Catchment 
area (ha) 

Required 
minimum 
capacity 
(ML) 

Proposed 
capacity (ML)  

Notes 

Dirty water dams 

SD3 Sediment dam 
located south-
west of spoil 
dump 

Dirty runoff from 
partially 
rehabilitated spoil 
dump  

90th %ile 5 
day 

50% 0.4 to 0.75 197.7 49.6 209.3 Sized for 2022 catchment 

SD6 Sediment dam 
located 
downstream of 
MIA (referred to 
as Nagero Dam) 

Runoff from 
grassed areas 
near MIA, and 
overflows from 
SD8 

90th %ile 5 
day 

50% 0.4 to 0.75 63.5 14.6 52.2  

SD8 Sediment dam 
located in MIA 

Dirty runoff from 
MIA 

90th %ile 5 
day 

50% 0.75 13.0 5.6 9.8  

SD19 Sediment dam 
located in spoil 
dump 

Runoff from 
recently 
rehabilitated spoil 
dump and 
overflows from 
SD20 

90th %ile 5 
day 

50% 0.75 415.3 179.9 179.9 New dam. Sized using 0.75 runoff 
coefficient for recently rehabilitated areas 

SD20 Sediment dam 
located in spoil 
dump 

Dirty runoff from 
spoil dump 

90th %ile 5 
day 

50% 0.75 100.9 41.8 41.8 New dam 

SD21 Sediment dam 
located in spoil 
dump 

Dirty runoff from 
spoil dump 

90th %ile 5 
day 

50% 0.75 127.5 55.6 55.6 New dam 

SD22 Sediment dam 
located in spoil 
dump 

Dirty runoff from 
spoil dump 

90th %ile 5 
day 

50% 0.75 5.5 2.4 2.4 New dam 

SD23 Sediment dam 
located near 
topsoil stockpile  

Dirty runoff from 
topsoil stockpile 

90th %ile 5 
day 

50% 0.75 20.0 8.7 9.5  

SD24 Sediment dam 
located in spoil 
dump 

Dirty runoff from 
spoil dump 

90th %ile 5 
day 

50% 0.75 16.9 7.3 7.3 New dam 
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Storage Location / 
description 

Stored water Design 
criteria 

Additional 
sediment 
allowance 

Runoff 
coefficient 

Catchment 
area (ha) 

Required 
minimum 
capacity 
(ML) 

Proposed 
capacity (ML)  

Notes 

Contaminated water dams 

SD10 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from 
product coal 
stockpile 

100 yr ARI 
72 hr + 
‘reuse 
zone’ 

20% 0.85 27.1 70.7 116.4  

SD11 Contaminated 
water dam 
located at rail 
loop 

Contaminated 
runoff from rail 
loop 

100yr ARI 
72hr 

20% 0.85 3.8 10.0 16.4  

SD12 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from ROM 
coal stockpile 

100yr ARI 
72hr 

20% 0.85 52.6 136.6 206.6  

SD28 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from rail 
loop area 

100yr ARI 
72hr 

20% 0.85 1.0 2.6 3.5  

SD29 Contaminated 
water dam 
located in CHPP 

Contaminated 
runoff from 
emergency coal 
stockpile 

100yr ARI 
72hr 

20% 0.85 4.0 10.4 10.5  

MW3 Mine water dam 
located south of 
MIA  

 

Surplus 
contaminated 
water pumped 
from SD10 and 
clean runoff from 
small grassed 
catchment  

100yr ARI 
72hr 

0% 1.0 
(Turkey’s 
nest) 

22.0 22.5 153.5 Freeboard of 22.5 ML will be maintained 

MW5 Mine water dam 
(turkey’s nest 
dam) 

Contaminated 
water pumped 
from pit 

100yr ARI 
72hr 

0% 1.0 
(Turkey’s 
nest) 

15.2 38.8 2000.0 Freeboard of 38.8 ML will be maintained  

In-pit In-pit storage 
during wet 
periods 

Contaminated 
runoff and 
groundwater 
make captured in 
the mining void 
sumps 

Water 
balance 

0% - - Predicted 
maximum 
volume 
stored in 
pit 
1310 ML 

- Surplus contaminated water stored in-pit 
when capacity of MWDs reached 
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Storage Location / 
description 

Stored water Design 
criteria 

Additional 
sediment 
allowance 

Runoff 
coefficient 

Catchment 
area (ha) 

Required 
minimum 
capacity 
(ML) 

Proposed 
capacity (ML)  

Notes 

Clean water dams 

CD5 Highwall dam 
located ahead of 
pit 

Undisturbed 
catchment runoff 

100yr ARI 
72hr 

0% 0.4 19.9 20.5 20.5 New dam 

CD6 Highwall dam 
located ahead of 
pit 

Undisturbed 
catchment runoff 

100yr ARI 
72hr 

0% 0.4 20.7 21.4 21.4 New dam 

CD7 Highwall dam 
located ahead of 
pit 

Undisturbed 
catchment runoff 

100yr ARI 
72hr 

0% 0.4 102.9 105.4 105.4 New dam 

CD8 Highwall dam 
located ahead of 
pit 

Undisturbed 
catchment runoff 

100yr ARI 
72hr 

0% 0.4 18.3 19.1 19.1 New dam 
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Table C 8 Summary of proposed 2033 discharge points 

EPL 
identification 
number 

Discharge type Storage Location / description Stored water 

Point 2 Discharge water quality monitoring and Wet weather 
discharge 

SD3 Sediment dam located south-west of spoil 
dump 

Runoff from rehabilitated spoil dump 

Point 1 Discharge water quality monitoring and Wet weather 
discharge 

SD6 Sediment dam located downstream of MIA 
(Nagero Dam) 

Runoff from grassed areas near MIA, and 
overflows from SD8 

Point 4 Discharge water quality monitoring and Wet weather 
discharge 

SD4 Sediment dam located downstream of train 
load out area west of BCM 

Runoff from train load out area 

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD8 Sediment dam located in MIA Dirty runoff from MIA 

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD20 Sediment dam located in spoil dump Dirty runoff from spoil dump 

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD19 Sediment dam located in spoil dump Dirty runoff from spoil dump 

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD22 Sediment dam located in spoil dump Dirty runoff from spoil dump 

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD24 Sediment dam located in spoil dump Dirty runoff from spoil dump 

TBC Discharge to waters - Outlet from clean water dams - 
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 Appendix D 

Summary & concept layout plans of 
existing and proposed monitoring 
points and plans of stream and 
riparian monitoring locations.  
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Table D 1 Summary of existing monitoring points  

EPL number Type Storage Location Quality 

Discharge monitoring points 

Point 3 Discharge water quality monitoring. 
Wet weather discharge. 

SD3 Sediment dam located south-west of spoil 
dump 

Dirty runoff from partially rehabilitated 
spoil dump  

Point 1 Discharge water quality monitoring. 
Wet weather discharge. 

SD6 Sediment dam located downstream of 
MIA 

Runoff from grassed areas near MIA, and 
overflows from MIA sed dams  

Point 4 Discharge water quality monitoring. 
Wet weather discharge. 

SD4 Sediment dam located at train load out 
area west of BCM   

Dirty runoff from trail load out area  

Surface water quality monitoring points 

Point 38  Surface water quality monitoring  SD3  Sediment dam located south-west of spoil 
dump  

Dirty runoff from partially rehabilitated 
spoil dump  

Point 36  Surface water quality monitoring  SD6  Sediment dam located downstream of 
MIA (referred to as Nagero Dam)  

Runoff from grassed areas near MIA, and 
overflows from SD1 and SD5  

Point 37 Surface water quality monitoring SD10 Contaminated water dam located in 
CHPP 

Contaminated runoff from product coal 
stockpile 

Point 37 Surface water quality monitoring SD12 Contaminated water dam located in 
CHPP 

Contaminated runoff from ROM coal 
stockpile 

Point 41  Surface water quality monitoring  MW3  Mine water dam located south of MIA Surplus contaminated water pumped 
from SD2 and MW2, and clean runoff 
from small grassed catchment  

NA Surface water quality monitoring 
(operational purposes only) 

SD7 Sediment dam located in eastern spoil 
dump 

Dirty runoff from spoil dump and clean 
runoff from undisturbed catchment 

NA Surface water quality monitoring 
(operational purposes only) 

SD8 Sediment dam located in MIA Dirty runoff from MIA 

NA Surface water quality monitoring 
(operational purposes only) 

SD11 Contaminated water dam located at rail 
loop 

Contaminated runoff from TLO and 
product stockpile on southern side of rail 
loop 

NA Surface water quality monitoring 
(operational purposes only) 

SD28 Contaminated water dam located at rail 
loop 

Contaminated runoff from TLO and 
product stockpile on southern side of rail 
loop 

NA Surface water quality monitoring 
(operational purposes only) 

SD29 Contaminated water dam located in 
CHPP 

Contaminated runoff from ROM coal 
stockpile 
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EPL number Type Storage Location Quality 

Ambient water quality monitoring points 

5 Ambient water quality monitoring SW1 ‘Nagero Creek’ downstream of mine site - 

6 Ambient water quality monitoring SW2 ‘Nagero Creek’ upstream of mine site - 
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Table D-2 Summary of proposed monitoring points – 2018 

EPL number Type Storage Location Quality 

Discharge monitoring points 

Point 3 Discharge water quality monitoring. 
Wet weather discharge. 

SD3 Sediment dam located south-west of spoil 
dump 

Dirty runoff from partially rehabilitated 
spoil dump  

Point 1 Discharge water quality monitoring. 
Wet weather discharge. 

SD6 Sediment dam located downstream of 
MIA 

Runoff from grassed areas near MIA, and 
overflows from MIA sediment dams  

Point 4 Discharge water quality monitoring. 
Wet weather discharge. 

SD4 Sediment dam located at train load out 
area west of BCM   

Dirty runoff from trail load out area  

Surface water quality monitoring points 

Point 38  Surface water quality monitoring  SD3  Sediment dam located south-west of spoil 
dump  

Dirty runoff from partially rehabilitated 
spoil dump  

Point 36  Surface water quality monitoring  SD6  Sediment dam located downstream of 
MIA (referred to as Nagero Dam)  

Runoff from grassed areas near MIA, and 
overflows from SD1 and SD5  

Point 37 Surface water quality monitoring SD10 Contaminated water dam located in 
CHPP 

Contaminated runoff from product coal 
stockpile 

Point 37 Surface water quality monitoring SD12 Contaminated water dam located in 
CHPP 

Contaminated runoff from ROM coal 
stockpile 

Point 41  Surface water quality monitoring  MW3  Mine water dam located south of MIA Surplus contaminated water pumped 
from SD2 and MW2, and clean runoff 
from small grassed catchment  

NA Surface water quality monitoring 
(operational purposes only) 

SD7 Sediment dam located in eastern spoil 
dump 

Dirty runoff from spoil dump and clean 
runoff from undisturbed catchment 

NA Surface water quality monitoring 
(operational purposes only) 

SD8 Sediment dam located in MIA Dirty runoff from MIA 

NA Surface water quality monitoring 
(operational purposes only) 

SD11 Contaminated water dam located at rail 
loop 

Contaminated runoff from TLO and 
product stockpile on southern side of rail 
loop 

NA Surface water quality monitoring 
(operational purposes only) 

SD28 Contaminated water dam located at rail 
loop 

Contaminated runoff from TLO and 
product stockpile on southern side of rail 
loop 

NA Surface water quality monitoring 
(operational purposes only) 

SD29 Contaminated water dam located in 
CHPP 

Contaminated runoff from ROM coal 
stockpile 
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EPL number Type Storage Location Quality 

NA Surface water quality monitoring  MW5 Mine water dam located north-west of 
mining void (turkey’s nest dam)  

Contaminated water pumped from pit  

Ambient water quality monitoring points 

5 Ambient water quality monitoring SW1 ‘Nagero Creek’ downstream of mine site - 

6 Ambient water quality monitoring SW2 ‘Nagero Creek’ upstream of mine site - 
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Table D-3 Summary of proposed monitoring points - 2022 

EPL number Type Storage Location Quality 

Discharge monitoring points 

Point 3 Discharge water quality monitoring. 
Wet weather discharge. 

SD3 Sediment dam located south-west of spoil 
dump 

Dirty runoff from partially rehabilitated 
spoil dump  

Point 1 Discharge water quality monitoring. 
Wet weather discharge. 

SD6 Sediment dam located downstream of 
MIA 

Runoff from grassed areas near MIA, and 
overflows from MIA sediment dams  

Point 4 Discharge water quality monitoring. 
Wet weather discharge. 

SD4 Sediment dam located at train load out 
area west of BCM   

Dirty runoff from trail load out area  

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD7 Sediment dam located in eastern spoil 
dump 

Dirty runoff from spoil dump and clean 
runoff from undisturbed catchment 

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD14 Sediment dam located in north of pit void Dirty runoff from cleared catchment 

Surface water quality monitoring points 

Point 38  Surface water quality monitoring  SD3  Sediment dam located south-west of spoil 
dump  

Dirty runoff from partially rehabilitated 
spoil dump  

Point 36  Surface water quality monitoring  SD6  Sediment dam located downstream of 
MIA (referred to as Nagero Dam)  

Runoff from grassed areas near MIA, and 
overflows from SD1 and SD5  

Point 37 Surface water quality monitoring SD10 Contaminated water dam located in 
CHPP 

Contaminated runoff from product coal 
stockpile 

Point 37 Surface water quality monitoring SD12 Contaminated water dam located in 
CHPP 

Contaminated runoff from ROM coal 
stockpile 

Point 41  Surface water quality monitoring  MW3  Mine water dam located south of MIA Surplus contaminated water pumped 
from SD2 and MW2, and clean runoff 
from small grassed catchment  

NA Surface water quality monitoring 
(operational purposes only) 

SD8 Sediment dam located in MIA Dirty runoff from MIA 

NA Surface water quality monitoring 
(operational purposes only) 

SD11 Contaminated water dam located at rail 
loop 

Contaminated runoff from TLO and 
product stockpile on southern side of rail 
loop 

NA Surface water quality monitoring 
(operational purposes only) 

SD28 Contaminated water dam located at rail 
loop 

Contaminated runoff from TLO and 
product stockpile on southern side of rail 
loop 
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EPL number Type Storage Location Quality 

NA Surface water quality monitoring 
(operational purposes only) 

SD29 Contaminated water dam located in 
CHPP 

Contaminated runoff from ROM coal 
stockpile 

TBC Surface water quality monitoring  SD7 Sediment dam located in eastern spoil 
dump 

Dirty runoff from spoil dump and clean 
runoff from undisturbed catchment 

TBC Surface water quality monitoring  MW5 Mine water dam located north-west of 
mining void (turkey’s nest dam)  

Contaminated water pumped from pit  

TBC Surface water quality monitoring  SD14 Sediment dam located in north of pit void Dirty runoff from cleared catchment 

Ambient water quality monitoring points 

5 Ambient water quality monitoring SW1 ‘Nagero Creek’ downstream of mine site - 

6 Ambient water quality monitoring SW2 ‘Nagero Creek’ upstream of mine site - 
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Table D-4 Summary of proposed monitoring points - 2033 

EPL number Type Storage Location Quality 

Discharge monitoring points 

Point 3 Discharge water quality monitoring. 
Wet weather discharge. 

SD3 Sediment dam located south-west of spoil 
dump 

Dirty runoff from partially rehabilitated 

spoil dump  

Point 1 Discharge water quality monitoring. 
Wet weather discharge. 

SD6 Sediment dam located downstream of 
MIA 

Runoff from grassed areas near MIA, and 

overflows from MIA sed dams  

Point 4 Discharge water quality monitoring. 
Wet weather discharge. 

SD4 Sediment dam located at train load out 
area west of BCM   

Dirty runoff from trail load out area  

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD8 Sediment dam located in MIA Dirty runoff from MIA 

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD20 Sediment dam located in spoil dump Dirty runoff from spoil dump 

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD19 Sediment dam located in spoil dump Dirty runoff from spoil dump 

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD22 Sediment dam located in spoil dump Dirty runoff from spoil dump 

TBC Discharge water quality monitoring. 
Wet weather discharge. 

SD24 Sediment dam located in spoil dump Dirty runoff from spoil dump 

TBC Discharge to waters - Outlet from clean water dams - 

Surface water quality monitoring points 

Point 38  Surface water quality monitoring  SD3  Sediment dam located south-west of spoil 
dump  

Dirty runoff from partially rehabilitated 
spoil dump  

Point 36  Surface water quality monitoring  SD6  Sediment dam located downstream of 
MIA (referred to as Nagero Dam)  

Runoff from grassed areas near MIA, and 
overflows from SD1 and SD5  

Point 37 Surface water quality monitoring SD10 Contaminated water dam located in 
CHPP 

Contaminated runoff from product coal 
stockpile 

Point 37 Surface water quality monitoring SD12 Contaminated water dam located in 
CHPP 

Contaminated runoff from ROM coal 
stockpile 

Point 41  Surface water quality monitoring  MW3  Mine water dam located south of MIA Surplus contaminated water pumped 
from SD2 and MW2, and clean runoff 
from small grassed catchment  
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EPL number Type Storage Location Quality 

NA Surface water quality monitoring 
(operational purposes only) 

SD8 Sediment dam located in MIA Dirty runoff from MIA 

NA Surface water quality monitoring 
(operational purposes only) 

SD11 Contaminated water dam located at rail 
loop 

Contaminated runoff from TLO and 
product stockpile on southern side of rail 
loop 

NA Surface water quality monitoring 
(operational purposes only) 

SD28 Contaminated water dam located at rail 
loop 

Contaminated runoff from TLO and 
product stockpile on southern side of rail 
loop 

NA Surface water quality monitoring 
(operational purposes only) 

SD29 Contaminated water dam located in 
CHPP 

Contaminated runoff from ROM coal 
stockpile 

TBC Surface water quality monitoring  MW5 Mine water dam located north-west of 
mining void (turkey’s nest dam)  

Contaminated water pumped from pit  

TBC Surface water quality monitoring  SD14 Sediment dam located in north of pit void Dirty runoff from cleared catchment 

NA Surface water quality monitoring 
(operational purposes only) 

CD5, CD6, CD7, 
CD8 

Highwall dams located ahead of pit Clean water runoff from undisturbed 
catchment 

Ambient water quality monitoring points 

5 Ambient water quality monitoring SW1 ‘Nagero Creek’ downstream of mine site - 

6 Ambient water quality monitoring SW2 ‘Nagero Creek’ upstream of mine site - 
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Water monitoring procedure  
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1.1 Introduction 

This document should be read in conjunction with the following documents: 

 Boggabri Coal Mine Water Management Plan (WMP)  

 Boggabri Coal Mine Surface Water Management Plan (SWMP)  

 Boggabri Coal Mine Groundwater Management Plan.  

This procedure applies to nominated Boggabri Coal Operations Pty Ltd (BCOPL) 

environmental personnel and relates to undertaking surface and groundwater monitoring in 

accordance with the abovementioned plans to ensure compliance with legislative 

requirements. 

1.2 Monitoring equipment 

1.2.1 Surface water monitoring 

 pH/Temp/EC/TDS meter 

 10L plastic bucket 

 Sample pole with bottle attachment 

 Permanent marker 

 Rubber gloves 

 Distilled water. 

The following is also required during event-based ambient (i.e. during flow in Nagero 

Creek) and event-based discharge (i.e. during site water discharge) monitoring: 

 Bottles (per monitoring site + one duplicate set): 

o 1 x 1000ml green label (plastic) 

o 1 x 1000ml purple label (glass)  

o 1 x 125ml purple label (plastic) 

o 1 x 60ml red label (plastic) 

 45µm filter and syringe (one of each per monitoring site + one duplicate set) 

 Esky(s) for sample bottles. 

1.2.2 Groundwater monitoring equipment 

 Water level dip meter 

 pH/Temp/EC/TDS/Redox/Dissolved Oxygen/TDS meter 
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 double valve bailer & rope (>160m) 

 10L plastic bucket 

 distilled water. 

The following is also required during six-monthly monitoring: 

 Bottles (per monitoring site + one duplicate set): 

o 1 x 1000ml green label (plastic) 

o 1 x 125ml purple label (plastic) 

o 1 x 60ml red label (plastic) 

 0.45µm filter and syringe (one of each per monitoring site + one duplicate set) 

 Esky(s) for sample bottles 

 Permanent marker 

 Air compressor 

 1 reel of wire cable >150m 

 2 x 100m lengths of 10mm plastic  tubing 

 1 x 100m length of 12mm plastic tubing 

 1 x 100m length of plastic measuring tape 

 Hose reel for pump, cable and tubing 

 Rubber gloves 

 Duct tape 

 50mm ‘Bennet’ low flow piston pump 

 Pump fittings and 2 x shifter spanners 

 Flow controller. 
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1.3 Procedure 

The key water monitoring requirements at the Boggabri Coal Mine are: 

 Event-based discharge water monitoring (during a discharge from a licenced discharge 

point) 

 Event-based ambient surface water monitoring (during flow in Nagero Creek upstream 

and downstream of the mine) 

 Frequency-based surface water monitoring (quarterly and six-monthly) 

 Frequency-based groundwater monitoring (quarterly and six monthy) 

The definitions and locations for each of these types of monitoring are described in the 

SWMP (for surface water monitoring) and GMP (for groundwater monitoring). The 

procedures to be followed are described in the following subsections. 

All water quality monitoring will be undertaken in accordance with AS/NZS 5667.1:1998 

Water quality sampling, Part 1: Guidance on the design of sampling programs, sampling 

techniques and the preservation and handling of samples (Standards Australia, 1998).All 

samples collected will be sent to a NATA accredited environmental laboratory for analysis.  

1.3.1 Surface water monitoring 

The methodology for each type of surface water monitoring listed above is effectively the 

same. The only aspect that differs is the additional requirement for the collection of samples 

for laboratory analysis during event-based ambient and event-based discharge monitoring. 

The standard surface water monitoring methodology is described below. 

1.3.1.1 Surface water monitoring methodology 

1. Collect all equipment as listed in Table 1-1. Note: bottles should be ordered in bulk prior 

to sampling and stored in the BCOPL storage shed. 

2. Calibrate pH/Temp/EC meter in accordance with instruction manual and record date of 

calibration in the BCOPL Environmental Monitoring Equipment Calibration Register. 

3. Proceed to first monitoring site. 

4. Put on gloves and rinse the calibrated pH/Temp/EC in the water to be sampled. 

5. Rinse the bucket in the water to be sampled. 

6. Insert meter probe into bucket of water and wait for readings to stabilise. Once they have 

stabilised, record the readings of Temperature (
o
C), EC (mS/cm), pH (pH units) on a field 

sheet (refer Appendix B). 

7. Empty the bucket and place the cap back on the meter. 

Continue to steps 8 – 12 for event based ambient monitoring and event based 

discharge monitoring 

8. Remove bottles from esky and label with: 
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o Client ID: Boggabri Coal 

o Name of person completing sampling 

o Sample location (e.g. SD6) 

o Date and time of sampling. 

- Note: one additional set of bottles should be labelled with only Client ID and name of 

person completing the sampling. I.e. the sample location and date and time of sampling 

should be left blank. This set of bottles will form the ‘blank’ sample. 

9. Put gloves on to protect skin from potential contact with preservative in bottles. 

10. Using the pole with bottle attachment, reach into the discharge point of the 

dam/sediment basin, rinse then fill the bottle attachment and use this water to 

progressively fill each of the sample bottles (refer to Table 1-1 for details of bottles 

required for each type of monitoring event).  When collecting the sample for dissolved 

metals (red 60 ml bottle), the sample needs to be filtered using the 0.45µm filter and 

syringe by placing the filter in the top of the bottle and syringing the water through the 

filter into the bottle. Once all bottles have been filled, rinse the bottle attachment with 

distilled water and empty. 

11. Place bottle(s) in esky, continue to next monitoring site and repeat steps 1-10. Note: at 

one of the monitoring sites the additional set of ‘blank’ bottles must also be filled, 

remembering to keep the sample location and date and time of sampling blank. 

12. Once all sites have been sampled, fill remaining spaces in the esky(s) with ice (available 

from BCOPL CHPP administration area), complete and enclose a chain of custody form 

(Appendix D) and drop the samples at the TAMEX depot in Gunnedah before 4pm on 

the day of sampling.  

Samples must be delivered to: 

ALS Environmental Division 

5/585 Maitland Road 

MAYFIELD WEST, NSW 2304 

 

1.3.2 Groundwater monitoring 

The current monitoring program includes the following: 

 Quarterly monitoring of groundwater levels and field parameters 

 Six-monthly laboratory groundwater analysis. 

The methodologies for these two frequencies of monitoring are described below. 

1.3.2.1 Methodology for quarterly groundwater monitoring 

1. Collect all equipment as listed in Table 1-1.  



  

 

 

 

5 

 

2. Calibrate pH/Temp/EC/TDS/Redox/Dissolved Oxygen/TDS meter in accordance with 

instruction manual and record date of calibration in the BCPL Environmental Monitoring 

Equipment Calibration Register. Note: calibration only needs to be completed once per 

sampling event. 

3. Proceed to first monitoring site. 

4. Rinse the water level dip meter in distilled water. 

5. Turn the water level dip meter on and lower the probe into the well until a continuous 

alarm sounds. Move the water level dip meter up and down until the point (i.e. exact 

depth) at which the alarm sounds can be established.  

6. Record the standing water level of the well on the field sheet (Appendix C), reading the 

depth from the water level dip meter tape and using the top of the well casing as a 

measurement point. Remove water level dip meter from monitoring bore. 

7. Load the hose reel with three lengths of plastic tubing, the wire cable and plastic 

measuring tape. Use the duct tape to bind these together. 

8. Complete a pre-start inspection of the air compressor and sampling equipment ensuring 

it is safe to operate. 

9. Connect the low-flow sampling pump (typically a ‘Bennett’ submersible piston pump) to 

the tubing on the hose reel (following directions in the instruction manual). 

10. With one person controlling the hose reel and one person controlling the tubing as it 

enters the well, gradually lower the pump down the well until it reaches the required 

sampling depth (refer to Appendix C for required sampling depths). Note: sampling depth 

should be read off the measuring tape attached to the plastic tubing on the hose reel and 

should be measured from the top of the well casing. 

11. Lock-off the hose reel, ensuring the pump and tubing are at the required depth. 

12. Connect the short length of tubing to the air compressor and the other end to the flow 

meter. Connect the loose end (air inlet line) of the tubing on the hose reel to the flow 

meter. Ensure the flow meter is set to ‘closed.’ Start the air compressor, gradually open 

the flow meter and wait until water can be seen slowly pouring from the outlet tubing on 

the hose reel. 

13. Adjust the flow meter so that the pump is extracting water at a minimum flow rate 

(preferably less than 10L/minute) 

14. Rinse and fill the bucket with water from the outlet tubing. 

15. Place the pH/Temp/EC/Redox/Dissolved Oxygen/TDS meter into the bucket, allowing 

sufficient time for the readings to stabilise before recording them on the field sheet (refer 

to Appendix C). 

16. Repeat steps 14 – 15 until consistent readings are obtained. 

Continue to steps 17 to 20 for six-monthly groundwater monitoring 

17. Remove bottles from esky and label with: 
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o Client ID: Boggabri Coal 

o Name of person completing sampling 

o Sample location (e.g. IBC2104) 

o Date and time of sampling 

Note: one additional set of bottles should be labelled with only Client ID and name of 

person completing the sampling. I.e. the sample location and date and time of sampling 

should be left blank. This set of bottles will form the ‘blank’ sample. 

18. Put gloves on and fill sample bottles directly from the water outlet hose, ensuring there is 

little to no air space in each bottle and no preservative is allowed to escape. When 

collecting the sample for dissolved metals (red 60 ml bottle), the sample needs to be 

filtered using the 0.45µm filter and syringe by placing the filter in the top of the bottle and 

syringing the water through the filter into the bottle. 

19. Switch off air compressor, place bottles in esky, rinse bucket with distilled water, pack up 

and proceed to next monitoring site. Repeat steps 1 - 20. Note: at one of the monitoring 

sites the additional set of ‘blank’ bottles must also be filled, remembering to keep the 

sample location and date and time of sampling blank. 

20. Once all sites have been sampled, fill remaining spaces in the esky(s) with ice (available 

from BCOPL CHPP administration area), complete and enclose a chain of custody form 

(Appendix D) and drop the samples at the TAMEX depot in Gunnedah before 4pm on 

the day of sampling.  

Samples must be delivered to: 

ALS Environmental Division 
5/585 Maitland Road 
MAYFIELD WEST, NSW 2304. 

1.4 Documentation and records 

Completed surface water and groundwater monitoring forms and completed Chain of 

Custody forms are to be scanned and emailed to the BCOPL Environmental Superintendent.  

Laboratory analysis results are to be emailed to the BCOPL Environmental Superintendent. 

Copies of all monitoring records are to be maintained on site for a minimum period of seven 

years.  

1.5 Competency requirements 

 BCOPL General Induction 

 Task-specific training (i.e. this procedure) 

 First Aid Qualification 

 AHCLPW306 - Undertake sampling and testing of water (or equivalent). 
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1.6 References 

Boggabri Coal Pty Limited (2013) Boggabri Coal Mine Site Water Management Plan 

Boggabri Coal Pty Limited (2013) Boggabri Coal Mine Surface Water Management Plan 

Boggabri Coal Pty Limited (2013) Boggabri Coal Mine Groundwater Management Plan 

NSW Environmental Protection Agency (2013) Environment Protection Licence No. 12407 

Hansen Bailey (2010) Continuation of Boggabri Coal Mine Project Environmental 

Assessment 

Standards Australia (1998) AS/NZS 5667.1:1998 Water quality sampling, Part 1: Guidance 

on the design of sampling programs, sampling techniques and the preservation and handling 

of samples 
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Appendix A 

Indicative environmental monitoring location 

plan 
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Appendix B 

Example surface water monitoring form 

 

 



Surface water sampling and inspection form Sampled by (name):      
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Type of monitoring (circle) 

 
Site ID 

EPA 

point(s) 

Date 

sampled 

Time 

sampled 

In-situ 

monitoring 

equipment 

pH 
EC 

(mS/cm) 

Temp 

(C) 

Test 

suite 

(circle if 

required) 

Comments 
Sampler 

initials 

Event-based discharge / Frequency-based SD3 3, 38       A   

Event-based discharge / Frequency-based SD4 4, 39       A   

Event-based discharge / Frequency-based SD6 1, 36       A   

Event-based discharge / Frequency-based SD10 37       A   

Event-based discharge / Frequency-based SD12 37       A   

Event-based discharge /  Event-based ambient SW1 5       A   

Event-based discharge /  Event-based ambient SW2 6       A   

Frequency-based MW2 19       A   

Frequency-based MW3 41          

            

            

            

            

Sampling Notes 

Event-based = following off-site discharge (Test suite A), Frequency based = quarterly monitoring (No laboratory analysis required), Ambient = Daily when Nagero Creek is flowing (Test suite A) 

Test suite A = Conductivity, nitrate, nitrogen (total), oil and grease, pH, phosphorus (total), reactive phosphorus, total suspended solids (TSS), arsenic, cadmium, chromium, copper, lead, nickel, zinc, iron 

Event-based diversion drain inspection (to be completed during event-based monitoring) 

Drain ID Date of 

inspection 

 Time of inspection Comments / Issues Inspector 

initials 

      

      

      

      

      

      

 EXAMPLE FORM  
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Appendix C 

Example groundwater monitoring form 

 

 

 

 

 

 



 
 
Groundwater sampling form Sampled by (name):      
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Round of 

monitoring 

(circle) 

Site ID EPL 

Point(s) 

Depth 

of hole 

(m) 

Screened 

interval 

(m) 

Mean 

sample 

depth (m) 

Date 

Sampled 

Time 

Sampled 

Depth to 

groundwater 

(mbtoc) 

pH EC 

(mS/cm) 

TDS 

(ppt) 

Redox DO 

(mg/L) 

Temp 

(C) 

Comments Sampler 

initials 

Quarterly / 

Six monthly 

IBC2104 10 90 80-84 81            

IBC2105 11 160 151-157 155            

IBC2110 12 100 91-97 94            

IBC2111 13 45 36-42 39            

GW3115 7 83 - -            

MW6 18 32 18-22 20            

IBC2102 8 85 78-82 80            

IBC2103 9 59 50-56 53            

BC2181 - 114 105-111 108            

IBC2138 17 66 57-63 60            

IBC2114 15 86 77-83 80            

IBC2115 16 111 103-107 105            

BC2193 - 96 87-93 90            

IBC2139 14 92 83-89 86            

                

Sampling Notes 

Quarterly monitoring (January, April, July, October) = field parameters and water levels (as above) 

Six Monthly monitoring (July and January only) = laboratory analysis of the following:  

 Major ions (sulfate as SO4 2-, chloride, calcium, magnesium, sodium, potassium) 

 Dissolved metals (arsenic, cadmium, chromium, copper, lead, manganese, nickel, zinc, iron 

 Nutrients (ammonia as N, nitrite as N, nitrate as N, nitrite + nitrate as N, total nitrogen) 

 EXAMPLE FORM  
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Appendix D 

Chain of Custody Form 
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CHAIN OF CUSTODY DOCUMENTATION 
 

CLIENT:  Boggabri Coal Operations Pty Ltd   SAMPLER:  

ADDRESS / OFFICE:   386 Leard Forest Road Boggabri NSW 2382 ph: 67434775 MOBILE:  

PROJECT MANAGER (PM):  PHONE: 

PROJECT ID: EPL 12407 – Event-based discharge monitoring EMAIL REPORT TO: 

SITE: Boggabri Coal Mine P.O. No.: EMAIL INVOICE TO: accounts.payable@idemitsu.com.au 

RESULTS REQUIRED (Date): QUOTE NO.: ANALYSIS REQUIRED including SUITES (note - suite codes must be listed to attract suite prices) 

FOR LABORATORY USE ONLY COMMENTS / SPECIAL HANDLING / STORAGE OR 
DIPOSAL: 

C
o
n
d

u
c
tiv

ity
 

 

N
itro

g
e

n
 (T

o
ta

l) 

P
h
o
s
p

h
o

ru
s
 (T

o
ta

l) 

p
H

 

T
o
ta

l S
u
s
p
e

n
d

e
d
 S

o
lid

s
 

O
il a

n
d
 G

re
a
s
e

 

R
e
a
c
tiv

e
 P

h
o
s
p
h
o

ru
s
 

      

Notes: e.g. Highly contaminated samples 

COOLER SEAL (circle appropriate)  

Intact: Yes   No  N/A  

  e.g. "High PAHs expected".  

  
Extra volume for QC or trace LORs 

etc. 

SAMPLE TEMPERATURE   
 CHILLED:  Yes     No   

 

SAMPLE INFORMATION (note: S = Soil, W=Water) 
CONTAINER 
INFORMATION  

ALS ID SAMPLE ID MATRIX DATE Time 
Type / 
Code Total bottles  

  
SD6 (Nagero dam) 

discharge point         3 
              

 
  SD3 discharge point         3               

 
  SD4 discharge point         3               

 
   SD23 discharge point         3               

 
                            

 
                            

 
                            

 
                            

 
                            

 
                            

 
                            

 
RELINQUISHED BY: RECEIVED BY METHOD OF SHIPMENT 

Name: Date:  Name: Date: Con' Note No: 

Of: Boggabri Coal Pty Ltd Time: Of: Time:   

Name: Date: Name: Date: Transport Co: 

Of: Time: Of: Time:    

Water Container Codes:  P = Unpreserved Plastic;  N = Nitric Preserved Plastic;  ORC = Nitric Preserved ORC;  SH = Sodium Hydroxide/Cd Preserved;  S = Sodium Hydroxide Preserved Plastic; AG = Amber Glass Unpreserved;   

V = VOA Vial HCl Preserved; VS = VOA Vial Sulphuric Preserved; SG =  Sulfuric Preserved  Amber Glass;   H = HCl preserved Plastic;  HS = HCl preserved Speciation bottle; SP = Sulfuric Preserved Plastic;  F = Formaldehyde Preserved Glass;  

Z = Zinc Acetate Preserved Bottle; E = EDTA Preserved Bottles; ST = Sterile Bottle;  ASS = Plastic Bag for Acid Sulphate Soils; B = Unpreserved Bag.  

AUSTRALIAN LABORATORY SERVICES P/L COC Page ___ of 
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CHAIN OF CUSTODY DOCUMENTATION 
 

CLIENT:  Boggabri Coal Pty Ltd   SAMPLER:  

ADDRESS / OFFICE:   386 Leard Forest Road Boggabri NSW 2382 ph: 67434775 MOBILE:  

PROJECT MANAGER (PM):  PHONE: 

PROJECT ID: EPL 12407 – Event-based ambient surface water monitoring EMAIL REPORT TO: 

SITE: Boggabri Coal Mine P.O. No.: EMAIL INVOICE TO: accounts.payable@idemitsu.com.au 

RESULTS REQUIRED (Date): QUOTE NO.: ANALYSIS REQUIRED including SUITES (note - suite codes must be listed to attract suite prices) 

FOR LABORATORY USE ONLY 
COMMENTS / SPECIAL HANDLING / STORAGE OR 

DIPOSAL: 
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Notes: e.g. Highly contaminated samples 

COOLER SEAL (circle appropriate)  

Intact: Yes   No  N/A  
  e.g. "High PAHs expected".  

  
Extra volume for QC or trace LORs 

etc. 

SAMPLE TEMPERATURE   
 CHILLED:  Yes     No   

 

SAMPLE INFORMATION (note: S = Soil, W=Water) 
CONTAINER 
INFORMATION  

ALS ID SAMPLE ID MATRIX DATE Time 
Type / 
Code Total bottles  

  SW1         3               

 
  SW2         3               

 
  

 
        

 

              

 
                            

 
                            

 
                            

 
                            

 
                            

 
                            

 
                            

 
                            

 
RELINQUISHED BY: RECEIVED BY METHOD OF SHIPMENT 

Name: Date:  Name: Date: Con' Note No: 

Of: Boggabri Coal Pty Ltd Time: Of: Time:   

Name: Date: Name: Date: Transport Co: 

Of: Time: Of: Time:    

Water Container Codes:  P = Unpreserved Plastic;  N = Nitric Preserved Plastic;  ORC = Nitric Preserved ORC;  SH = Sodium Hydroxide/Cd Preserved;  S = Sodium Hydroxide Preserved Plastic; AG = Amber Glass Unpreserved;   

V = VOA Vial HCl Preserved; VS = VOA Vial Sulphuric Preserved; SG =  Sulfuric Preserved  Amber Glass;   H = HCl preserved Plastic;  HS = HCl preserved Speciation bottle; SP = Sulfuric Preserved Plastic;  F = Formaldehyde Preserved Glass;  

Z = Zinc Acetate Preserved Bottle; E = EDTA Preserved Bottles; ST = Sterile Bottle;  ASS = Plastic Bag for Acid Sulphate Soils; B = Unpreserved Bag.  

 EXAMPLE FORM  
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CHAIN OF CUSTODY DOCUMENTATION 
 

CLIENT:  Boggabri Coal Pty Ltd   SAMPLER:  

ADDRESS / OFFICE:   386 Leard Forest Road Boggabri NSW 2382 ph: 67434775 MOBILE:  

PROJECT MANAGER (PM):  PHONE: 

PROJECT ID: EPL 12407 – Groundwater monitoring EMAIL REPORT TO: 

SITE: Boggabri Coal Mine P.O. No.: EMAIL INVOICE TO: accounts.payable@idemitsu.com.au 

RESULTS REQUIRED (Date): QUOTE NO.: ANALYSIS REQUIRED including SUITES (note - suite codes must be listed to attract suite prices) 

FOR LABORATORY USE ONLY 
COMMENTS / SPECIAL HANDLING / STORAGE OR 

DIPOSAL: 
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Notes: e.g. Highly contaminated samples 

COOLER SEAL (circle appropriate)  

Intact: Yes   No  N/A  

  e.g. "High PAHs expected".  

  
Extra volume for QC or trace LORs 

etc. 

SAMPLE TEMPERATURE   
 CHILLED:  Yes     No   

 

SAMPLE INFORMATION (note: S = Soil, W=Water) 
CONTAINER 
INFORMATION  

ALS ID SAMPLE ID MATRIX DATE Time 
Type / 
Code Total bottles  

  IBC2104         3              

 
  IBC2105         3              

 
  GW3115         3              

 
  BC2181           3              

 
  MW6           3              

 
  IBC2110          3              

 
  IBC2111          3              

 
            

 

             

 
                           

 
                           

 
                           

 
RELINQUISHED BY: RECEIVED BY METHOD OF SHIPMENT 

Name: Date:  Name: Date: Con' Note No: 

Of: Boggabri Coal Pty Ltd Time: Of: Time:   

Name: Date: Name: Date: Transport Co: 

Of: Time: Of: Time:    

Water Container Codes:  P = Unpreserved Plastic;  N = Nitric Preserved Plastic;  ORC = Nitric Preserved ORC;  SH = Sodium Hydroxide/Cd Preserved;  S = Sodium Hydroxide Preserved Plastic; AG = Amber Glass Unpreserved;   

V = VOA Vial HCl Preserved; VS = VOA Vial Sulphuric Preserved; SG =  Sulfuric Preserved  Amber Glass;   H = HCl preserved Plastic;  HS = HCl preserved Speciation bottle; SP = Sulfuric Preserved Plastic;  F = Formaldehyde Preserved Glass;  

 EXAMPLE FORM  
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Z = Zinc Acetate Preserved Bottle; E = EDTA Preserved Bottles; ST = Sterile Bottle;  ASS = Plastic Bag for Acid Sulphate Soils; B = Unpreserved Bag.  
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