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1.0 INTRODUCTION 

This Response to Submissions (RTS) report has been prepared by Centennial Coal Company Pty 

Limited (Centennial Coal) in response to submissions lodged with the NSW Department of Planning 

and Environment (DPE) during the public exhibition of the Statement of Environmental Effects (SEE) 

for the proposed modification to Western Coal Services Project (MOD 1), State Significant 

Development (SSD) 5579. The SEE (Centennial Coal, 2016) supporting the proposed modification to 

SSD 5579 was exhibited from 29 November to 13 December 2016.  

The RTS report addresses issues raised in submissions received on the SEE. The report builds on 

information presented in the SEE and is to be read in conjunction with that document.  

1.1. Background 

1.1.1. Western Coal Services Project    

The Western Coal Services Project (the Project) is located in the Blue Mountains area of NSW within 

the Lithgow Local Government Area. The Project was developed in response to Centennial Coal’s long 

term strategy for its future operations in the Western Coalfields involving both domestic and export 

coal sales. The key elements of the Project are to:  

 Provide infrastructure to enable flexibility of supply of coal to both domestic and export 

markets from Springvale Mine and Angus Place Colliery and other Centennial operations 

within the Western Coalfields 

 Provide an upgraded coal handling and preparation plant at the Springvale Coal Services Site 

(SCSS) with the capacity to beneficiate run-of-mine coal at 7  Mtpa 

 Integrate into one consent the processing and distribution of coal from Springvale Mine, Angus 

Place Colliery, SCSS and other Centennial Coal sources. 

The Project operates under State Significant Development consent SSD 5579, granted on 04 April 

2014 and due to lapse on 30 June 2039.  

The main components of the Project are: 

 Springvale Coal Services Site  

 Kerosene Vale Stockpile Area  

 Overland conveyor system  

 Mount Piper Haul Road  

 Wallerawang Haul Road  

 Link Haul Road. 

The Project is owned by the Springvale unincorporated joint venture with participants Centennial 

Springvale Pty Limited (as to 50%) and Springvale SK Kores Pty Limited (as to 50%). Springvale Coal 

Pty Limited (Springvale Coal) is the operator of the Project on behalf of the joint venture. 

1.1.2. Overview of the Proposed Modification  

Springvale Coal is seeking a modification (MOD 1) to SSD 5579 to address interactions with the 
proposed in the Springvale Water Treatment Project (Springvale WTP) to allow for: 

 The receipt of residuals material from the water treatment plant proposed in the Springvale 

WTP and emplacement within the existing reject emplacement area at the SCSS 

 Changes to the decommissioning and rehabilitation strategy approved in SSD 5579. 
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As noted above the proposed modification addresses the operational interactions between the Project 

and the proposed Springvale WTP. Springvale Coal is seeking State Significant Development consent 

(SSD 7592) for the Springvale WTP to meet the water quality performance measures specified in 

Schedule 4 Condition 12 of Springvale Mine’s consent SSD 5594. This condition requires the 

treatment of mine water transferred to the Springvale Delta Water Transfer Scheme from Springvale 

Mine and Angus Place Colliery prior to discharge to the Coxs River catchment via Springvale Mine’s 

LDP009 on Environment Protection Licence (EPL) 3607.  

The Springvale WTP is proposing to construct and operate a raw water transfer pipeline and a water 

treatment plant to transfer mine water from the existing dewatering facilities on the Newnes Plateau for 

treatment and reuse within the cooling towers of Mount Piper Power Station (MPPS) as first priority. A 

number of ancillary pipelines for the transfer of treated water and by-products of the water treatment 

process will also be installed. 

The Springvale WTP is proposing to transfer its residual materials stream, resulting from the pre-

treatment phase in the water treatment plant at MPPS, to the SCSS for emplacement within the 

existing REA at the site. The Western Coal Services Project is not approved to receive residuals 

material from off-site locations for emplacement within its existing REA. Modification to consent 

SSD 5579 is being sought to allow receipt of the residuals stream by the Project from the proposed 

Springvale WTP. 

The installation of the raw water and the residuals pipelines within the Project Application Area 

requires minor changes to the approved decommissioning and rehabilitation strategy in SSD 5579. 

The modification proposes amendment to the approved decommissioning and rehabilitation strategy.  

The SEE assessed the impacts of the proposed residuals transfer to the new REA at the SCSS on the 

receiving environment. The Springvale WTP is proposing to transfer up to 0.43 ML/day of liquid 

residuals at a maximum salinity of 2500 µS/cm for emplacement within the REA. The water and salt 

balance modelling identified minor increases in salinity concentrations in the immediate receiving 

waters of Wangcol Creek. This is largely a function of the increased volume of water being managed 

within the SCSS and the existing very high salinity in the shallow groundwater system. However, the 

environmental consequences of these minor impacts on the geomorphology and aquatic ecology of 

Wangcol Creek and downstream users in the Coxs River catchment have been assessed as 

negligible. 

It is also important to consider the minor detrimental effect to Wangcol Creek in the context of the 

overall improvements to catchment water quality achieved by the implementation of the Springvale 

WTP. The proposed modification to the Western Coal Services Project consent SSD 5579 is only 

required to facilitate the management of residuals for implementation of the Springvale WTP and 

therefore should not be considered in isolation from the overall development. The Springvale WTP is 

effectively removing all mine water discharges to the Cox River catchment from Springvale Mine’s 

LDP009 for reuse within the Mount Piper Power Station. The residuals stream represents less than 

0.5% of the total mine water inflows managed within the Springvale Delta Water Transfer Scheme, and 

is product of a necessary step in the treatment process for the Springvale WTP. The Springvale WTP 

results in considerable overall benefits in the Coxs River catchment.   

Notwithstanding the above, Springvale Coal has commenced investigations of beneficial reuse options 

for the management of SCSS’s high salinity water surplus to the operational requirements of the 

Western Coal Services Project. This beneficial reuse option, when identified, would comprise the long 

term solution to the management of the high salinity water at the SCSS and would be implemented 

concurrently with the grant of development consent for the Angus Place Extension Project (SSD 

5602). In the short to medium term, Springvale Coal will continue to progress with investigations to 

augment the current understanding of the existing surface and groundwater environments at the 

SCSS. Water management measures are progressively being implemented at the site for improved 

water quality outcomes in discharges off site. Of noteworthy is the commencement, in mid-2016, of the 

installation of clean water diversions at the SCSS, described in detail in Section 3.3.9.1 of the SEE and 



 

Western Coal Services Project – Modification 1  
Response to Submissions 

 
 

 

February 2017 Page | 3 

 

Section 2.4 and Section 4.3 of Appendix A of the RTS. Construction of the diversion works is proposed 

to be staged, with the Stage 1 works expected to be completed in 2017 and the second and final 

Stage 2 works expected to be completed in 2019, prior to the operation of the Springvale WTP. 

Consultation with the stakeholders on the proposed water management works program for the SCSS 

have commenced and will be ongoing.  

1.2. Document Preparation  

The RTS has been prepared by Nagindar Singh of Centennial Coal Company Limited. The following 

specialist consultants have provided additional technical advice included in Appendix A of the RTS: 

 Lachlan Hammersley, Senior Environmental Engineer, GHD Pty Ltd 

 Tess Davies, Water Resources Engineer, GHD Pty Ltd 

 Peter Eccleston, Principal Water Engineer, GHD Pty Ltd 

 Karl Rosen, Principal – Environment, GHD Pty Ltd.  
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2.0 SUBMISSIONS ON THE PROPOSED MODIFICATION 

This section provides an overview of the submissions received on the proposed modification during 
the exhibition period, and summaries of these submissions. 

2.1. Overview of Submissions 

Of the 9 total submissions received on the SEE: 

 6 were from government agencies  

 2 were from special interest groups  

 1 was from a community individual.   

Government agency submissions were received from: 

 Lithgow City Council (LCC)  

 NSW Department of Planning and Environment (DPE)  

 NSW Department of Primary Industries (DPI) 

 NSW Environment Protection Authority (EPA) 

 NSW Office of Environment and Heritage (OEH) 

 WaterNSW.  

Submissions, objecting to the proposed modification, were received from two specialist groups and 

one community member:  

 Blue Mountains Conservation Society (BMCS)  

 The Colong Foundation for Wilderness Ltd (Colong Foundation)  

 Julie Flavell (ID 177213).  

2.2. Summaries of Submissions 

2.2.1. Government Agency Submissions  

Table 1 provides summaries of issues raised by government agencies listed in Section 2.1. Table 1 

also notes sections in the RTS where the issues raised are addressed.  

Table 1 – Summary of Comments and Issues in Submissions from Government Agencies 

Government 

Agency  

Comment / Issue Section 

Reference 

DPE  Emplacing the pre-treatment process residual waste could increase the LDP006 
daily discharge rate. The increased discharge is modelled on an annual average 
basis. Please provide details on the maximum increase in discharge, and what 
effect this maximum would have on the receiving environment.  

Section 
3.1.1 

The pre-treatment residual material would contain a range of metals. It is unclear 
in the SEE what the sequencing of emplacement would be and how the 
emplacement would be managed to limit the risks associated with shallow 
groundwater resources. Please provide further details on how the risks of this 
impact would be minimised.  

Clean water diversions are currently being installed at the site, with the most 
significant works relating to the diversion of clean water overflows from 
Retention Dam away from LDP006. Please provide details on the proposed 
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Government 

Agency  

Comment / Issue Section 

Reference 

drainage path of the overflows, detail the timing of installation of all clean water 
works, and how these works would contribute to improvements to water quality 
impacts.   

DPI DPI has reviewed the application and Statement of Environmental Effects and 
has no further comments at this time. 

Noted.  

EPA MOD 1 predicts that the annual disposal of 157 ML (approximately 10 kL at a 
time) of residuals from the SWTP will result in the annual average discharge 
increasing from 441 ML to 570 ML; while this is a reduction in the current annual 
average of 848 ML, and this is dependent on the success of the clean water 
diversion, the disposal of residuals still results in a predicted discharge of 129 
ML (with an estimated EC of 2500 µS/cm) annually from LDP006.  

Section 
3.1.2 

The EPA welcomes the construction of SWTP and the beneficial outcomes to 
water quality. However, the EPA does not support the transfer and disposal of 
SWTP water in a liquid state to the SCSS – REA that will result in water with an 
elevated EC (2500 µS/cm) contributing to an increased daily rate of discharge in 
the order of 0.3 – 0.5 ML/day from LDP006. Allowing a discharge of up to 0.5 
ML/day of mine water back to the Coxs River (via an increased discharge at 
LDP6 into Neubecks Creek (sic), is counter to the intent of the SWTP.   

The EPA acknowledges that the residuals material will be decanted from the 
REA and managed in accordance with the current water management practices 
at SCSS. The EPA requests that options to dewater the residuals on site at 
MPPS treatment facility or the SCSS prior to disposal at the REA as a solid 
waste be considered. Following disposal as a solid waste placement, the 
material could be managed to restrict influx of rainfall and the subsequent 
generation of leachate.  

The EPA is seeking clarification on the exact location proposed for disposal of 
the residuals. Figure 5 of the main report titled ‘Springvale Coal Services Site 
Infrastructure’ shows the Co-disposal REA located near the main entrance on 
the eastern side of the site. Whereas Figure 11 of the main report titled 
‘Residuals Transfer Pipeline at Springvale Coal Services Site’ shows the 
Residuals Transfer Pipeline terminating at the REA located on the southern 
boundary of the site. 

In the event that the project is approved, and a decision is made on the most 
suitable form to dispose the waste as per the EPA guidelines, and apply for a 
licence variation to permit the receival of waste from off site.  

LCC Council considers the Environmental Assessment adequately highlights the 
relevant issues and has no objection to the project subject to Council’s original 
conditions remaining on the consent.  

Noted 

OEH OEH understands that the proposed modification will not require changes to 
surface infrastructure at the Western Coal Services site. As such, there will be 
no additional ground disturbance or clearing of native vegetation. 

The proposal will result in some changes to the rehabilitation strategy relating to 
Domain 2 (Reject Emplacement Area) and Domain 7 (haul roads and overland 
conveyor system). There will be no changes to the Additional Rehabilitation 
Initiatives for the Lamberts Gully Creek catchment, which require the 
establishment and enhancement of locally endemic native vegetation species 
and improvement of fauna habitat values in the area. The final landform planned 
for the site is not proposed to change. 

Based on the information provided, OEH has no specific comments regarding 
the proposed modification. 

Noted.  

WaterNSW WaterNSW has reviewed the SEE and notes that the salt and water balance 
modelling results predict an adverse environmental impact along Wangcol Creek 
due to increase in salinity as a result of the proposed residuals material transfer 
and emplacement at the Springvale Coal Services Site (SCSS). This indicates 

Section 
3.1.3 
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Government 

Agency  

Comment / Issue Section 

Reference 

that the proposed modification would not have a neutral or beneficial effect on 
water quality in Wangcol Creek.  

The SEE states that the increased EC is primarily due to increased salt load on 
Cooks Dam (EC within Cooks Dam - median 3273 µS/cm and can be as high as 
4460 µS/cm) which is higher than the assumed of 2500 µS/cm for residuals 
material stream. WaterNSW notes that water from the Rejects Emplacement 
Area is pumped to Cooks Dam (see Vol. 1, Page 29, Section 3.3.9.3). 
WaterNSW considers that this may be the reason for high salinity and water 
levels in Cooks Dam and appropriate mitigation measures should be adopted to 
rectify this issue. 

Appendix D, Page 39, Section 5.1.1 and Figure 5-3 states discharges from 
LDP006 range from 0-14 ML/day. While salinity loads for average annual 
discharges have been estimated, salinity loads and consequences for higher 
end of discharges are not estimated. WaterNSW considers these should be 
estimated and impacts on Wangcol Creek assessed. 

Clarification is required on the timeframe when the clean water diversions at the 
SCSS would be installed, monitoring completed and salt and water modelling 
results validated for future conditions. WaterNSW requests that the modelling 
validation results be provided to agencies. 

2.2.2. Submissions from Special Interest Groups 

Two Special Interest Groups (SIG), namely BMCS and Colong Foundation, object to the proposed 
modification. Table 2 provides a summary of issues raised by these SIGs. Table 2 also notes sections 
in the RTS where the issues raised are addressed.  

Table 2 – Summary of Comments and Issues in Submissions from Special Interest Groups 

Special 

Interest 

Group  

Issue Section 

Reference 

BMCS 1. Aim of WCS Modification 1 and the principal conclusions 

Adverse environmental impacts will be experienced along Wangcol Creek, 
comprising: 

 Increased volumes of water (~4-5%) in Wangcol Creek down to its 
confluence with Coxs River 

 Increased salt loads and EC levels (~16%)  

if the site and salt water balance results of the future conditions are compared 
against the proposed conditions.  

Noted 

2. BMCS’s Assessment 

Mod 1 considers that the ‘face-value’ changes are minor (negligible) because the 
down-river impacts at Lakes Wallace and Burragorang are insignificant. 
However, this approach is environmentally unsound and is predicated upon the 
notions that:  

 provided there is sufficient down-river dilution, upstream pollution is 
immaterial – yet the up-river tract is still trashed from an environmental 
viewpoint – the high salinity and contained metallic ions will still have killed 
macroinvertebrate populations and adversely affected other species;  

 it is unreasonable to aim for water quality consistent with that in pristine 
headwaters up-stream from mining-induced impacts – this ‘accommodating’ 
approach is embedded in many environmental protection licences and 
remains a function of the consent conditions relating to the Springvale 
Extension3;  

 it is unreasonable to place a high $-value on the environment and thereby 

Noted  
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Special 

Interest 

Group  

Issue Section 

Reference 

require mining companies to include comprehensive treatment of their 
polluted discharges, lest this detracts from the mine’s viability; and,  

 if a watercourse is partially trashed, the discharge of polluted waters which 
slightly ameliorate the problem is deemed neutral or beneficial rather than 
being viewed as an unacceptable cumulative impact.  

 Much of the above is pertinent to the WCS Mod 1, despite the glowing 
statements and conclusions in Mod 1, vol 1, Sections 9.5.3, 9.5.4 and 9.6, 
pp100-102.  

In simple terms, WCS is already sending highly polluted discharges to Wangcol 
Ck via LDP006 – it is the elephant in the SWTTP room. WCS Mod 1 is now 
trying to dress-up the need to take the residuals stream from the Mt Piper 
treatment plant (in accordance with the SWTTP) as an environmentally sound 
practice which conforms with the principles of ecologically sustainable 
development (Mod 1, vol 1, Section 9.5) and assists the SWTTP to achieve 
“…environmental benefits by improving the water quality in Coxs River 
catchment.”. Unfortunately, the Wangcol Ck portion of the Coxs R catchment will 
continue to be polluted by discharges from LDP006 as clearly indicated (Mod 1, 
vol 1, Section 7.7, p93):  

“The transfer of residuals stream from the Springvale WTP to the SCSS for 
emplacement within the existing REA results in increases in volume (up to 5%) 
and salt discharges (up to 16% increase in EC)” through LDP006 to Wangcol 
Creek.”  

“The increased frequency of discharges has the effect of increasing the 
frequency of exposure of aquatic species to potential toxicants (boron, iron, 
manganese, nickel and zinc), albeit at decreased concentrations. This is not 
predicted to impact on the existing instream habitat and macroinvertebrate 
diversity of Wangcol Creek as the creek in the vicinity of LDP006 has the most 
degraded habitat and the lowest level of macroinvertebrate diversity of the 
current four Wangcol Creek aquatic ecology monitoring sites.”  

Although not stated, this is a classic case of ‘some other dude did it’! The old 
Original Pine Dale open-cut encompassed Wangcol Ck such that the whole tract 
was intensely disturbed, inadequately rehabilitated, and a substantial source of 
pollution. More recently, the Yarraboldy Extension of the Pine Dale open-cut 
mine (currently owned by Energy Australia and under ‘care and maintenance’) 
interfered with the groundwater regime and remains an ongoing potential source 
of contamination. Now, WCS is actively polluting Wangcol Ck through 
discharges from LDP006; and finally, under the Mod 1 proposal (if approved) 
WCS will continue to pollute Wangcol Ck, justifying its action on the pre-existing 
degree of degradation.  

This above is unacceptable. As Centennial and Energy Australia stand to benefit 
from the SWTTP, and both companies are involved with the ongoing degradation 
of Wangcol Ck, it is time to stop the blame-game and acknowledge the role of 
cumulative impacts. Both companies should be placed on notice to the extent 
that the discharges associated with Mod 1 must be sent to the RO (reverse 
osmosis) treatment plant; and any development of the Pine Dale mine must 
either be a hydrologically closed system, or any released water should have a 
quality at least matching the up-stream quality of Wangcol Ck. 

3. Specific Concerns  

3.1 Clean and dirty water – requirements, implications and desirable 
outcomes 

The interaction between groundwater and surface-water hydrologic regimes of 
the region reflects hydraulic connectivity between historical bord and pillar 
workings, old open-cut operations, numerous surface-water 4  

management ponds, REAs (reject emplacement areas), AEAs (ash 
emplacement areas), and remnants of natural watercourses (e.g., Mod 1, vol 2, 
Appendix DA, Figs. 2-1 to and 2-4, pp6-9; Appendix DB, Fig 2-2, p11). The 

Section 
3.2.1 
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Special 

Interest 

Group  

Issue Section 

Reference 

region is a porous mess, not least because many of the surface water features 
are unsealed. There is clear acceptance of this connectivity (Mod 1, vol 2, 
Appendix DB, Section 2.3, pp9-10 and Fig. 4-2 p23).  

Despite the foregoing, the intention is to recognize clean and dirty water 
divisions (Mod 1, vol 2, Appendix D, Fig 5-2, p38). This is justified as follows 
(Mod 1, vol 2, Appendix D, Section 5.1.1, p36):  

“SCSS is currently undertaking design and construction works relating to the 
separation and optimisation of clean and dirty surface water flow paths within the 
Lamberts Gully catchment. These works are expected to reduce the clean 
water load from LDP006 and improve the quality of water discharged from 
the site in both daily and rainfall discharge events. Additionally, the volume 
of clean water that infiltrates into the groundwater and subsequently reports to 
LDP006 is expected to reduce, in part due to improved flow efficiency through 
the site and the planned pumping of water from SHG1 to the Main Sediment 
Pond. The primary objectives of these works are to promote the capture and 
settlement of runoff from dirty catchments and to bypass cleaner water 
appropriately through site. As part of these works ongoing stabilisation of some 
catchments will be undertaken to reduce the risk of sediment laden water 
contributing to the clean water system.”  

This may be necessary to meet operational commitments, but because of the 
vertical connectivity and down-dip connectivity throughout the region, such 
separation into ‘clean’ and ‘dirty’ systems has little environmental merit. Both are 
saline and contaminated with metallic and non-metallic ions (Mod 1, vol 2, 
Appendix D, Section 5.3.2, p53).  

The Society accepts that ‘clean’ means less polluted than ‘dirty’. For example, 
Table 5-4 (Mod 1, vol 2, Appendix D, p54) shows that the pH differs little, 
whereas the EC for ‘clean’ water is 1143 μS/cm by the time it reaches the 
Retention Pond while the ‘dirty’ water at Cooks Dam it is 3273 μS/cm. This 
difference in EC would be important were it not for the facts that both systems 
are too saline compared with values on Wangcol Ck up-stream from mining (see 
Mod 1, vol 2, Appendix D, Table 5-3, p50), and the two systems are collectively 
discharged into Wangcol Ck via LDP006 (Mod 1, vol 2, Appendix DA, Fig. 2.3, 
p8).  

The Society strongly believes that, in the context of improving the water quality in 
Wangcol Ck and thereby lessening its high-salinity contribution to the Coxs R, all 
the ‘clean’ and ‘dirty’ water should be collected and, together with any other 
discharges envisaged under the SWTTP, be sent to the proposed water 
treatment system. Discharging through LDP006 to Wangcol Ck will not have 
acceptable environmental outcomes. 

3.2 Modelling Deficiencies  

The Society recognizes that modelling necessarily involves assumptions. 
However, this does not justify disregarding interactions between surface water 
and groundwater due to enhanced hydraulic connectivity within this highly-
disturbed region of historic mine workings (underground and open-cut), reject 
and ash emplacement areas, a municipal waste tip, and water-management 
infrastructure. Yes, the interaction is fully recognized, but the implications of this 
for enhancing salinities and increasing the content of metallic and non-metallic 
ions within surface-water and groundwater flows to Wangcol Ck have largely 
been ignored. Such disregard risks underestimating the environmental toxicity of 
the polluted waters.  

Mod 1, vol 2, Appendix D, Section 2.3, Fig. 4-2 p23 conveys part of the concern. 
However, a modified Figure available from the Colong Foundation includes ash 
and municipal waste emplacements and more completely conveys the likelihood 
of the degree of salinity and other toxic components being underestimated. 

Colong 
Foundation  

1. Modelling omits cumulative impacts located within the project area  

The Department of Planning and Environment must require the water and 

Section 
3.2.2 



 

Western Coal Services Project – Modification 1  
Response to Submissions 

 
 

 

February 2017 Page | 9 

 

Special 

Interest 

Group  

Issue Section 

Reference 

salinity load modelling to be redone with the cumulative impacts within the 
project area to be fully accounted for, as the likely consequences of these 
impacts are likely to greatly magnify the already large salinity problem 
associated with LDP006. Salinity levels at Cooks Dam discharge, LDP006, 
already approaches 5,000μS/cm.  

The modelling analysis for the proposed minor works modification combines the 
beneficial outcomes from the treatment and power plant reuse of Springvale 
mine water from LPT009 with the adverse saline discharge from LTP006, to 
predict favourable cumulative downstream flows and salinity outcomes. While 
the cumulative assessment for this modification proposal is done for the 
downstream environment, the cumulative water input flows and salinity 
assessment is not done for the project area. This selective cumulative modelling 
assessment of the proposed modification creates an unreasonably favourable 
outcome that cannot eventuate as saline inputs from the ash and REA waste 
emplacements are omitted from the model.  

Statement of Environmental Effects (SEE) does not recognise the need to treat 
the toxic water discharging from LDP006 in any way whatsoever, even though 
there is recognition of its saline nature this is downplayed. This salinity problem 
will be magnified by the already approved Reject Emplacement Area and 
extensions of the ash emplacement on this porous landscape. The SEE does not 
appropriately respond to or even identify these overlapping environmental 
problems – as depicted on Figure 1 on the following page. Groundwater 
contamination also may be increased by establishment of a municipal waste 
heap if there is a failure in the heap liner as will be discussed.  

The modelling assessment admits that mine water from old underground mine 
workings will find its way to LPT006 through Cooks Dam to Wangcol Creek (see 
Figure 3 modelling schematic) but ignores the large non-point groundwater 
discharges from the project area (see additional Figure A at the end of this 
submission). 

2. Deposition of water treatment plant residuals  

The consent must require selective emplacement of contaminated residual 
materials from the water treatment plant.  

There is no evidence in the SEE that the salinity from residuals will be closer to 
the raw mine water feed than laboratory bench top ‘jar test’ data of the residual 
materials. This assertion is based on heavy treatment of these liquid residual 
materials to render it environmentally inert. The treatment assertion will be 
swamped by the cumulative leachate contributions to groundwater from the ash 
and coal reject emplacement that will occur in with the residual emplacement 
area (see Figure 1, and addition figures B and C at end of this submission). 
These combined contributions will result in increasingly high contamination 
levels in Cooks Dam and Wangcol Creek via LDP006. These leachate 
contributions will also increase salinity of uncontrolled groundwater 
contamination of Wangcol Creek (see additional figure A).  

The placement of water treatment residuals in the existing ash emplacement 
area is restricted. The brine conditioned ash is placed above the water 
conditioned ash, but this practice does not appear to be a consideration in the 
proposed modification in relation to combined REA/ash emplacement.  

The SEE states that ‘the water balance modelling predicts an increase in the 
volume of water discharged through LDP006 as a result of the increased load on 
the SCSS water management system due the residuals transfer.’ The saline load 
on Wangcol Creek must increase as LPT006 receives discharges from three 
types of waste. The effect of mixing leachate from coal reject, ash emplacement 
and the water treatment plant residuals is possibly synergistic but not considered 
by the SEE.  

The proposed cancellation of this increase through separation of clean surface 
water will not eventuate for reasons that will outlined in the following section. 
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3. Clean and dirty water flows from the project area  

The claim of clean water diversion flows as described on page 23 of SEE is 
unconvincing. Lamberts Gully is the main feature of the “clean catchment” and it 
contains an old rehabilitated open cut coal mine.  

The Retention Pond where the clean area diversion water collects has an EC of 
1146 μS/cm (Table 5-4, Appendix D, Vol 2), which is nothing like clean 
background surface water. It is not clean water and the proposed measures are 
unlikely to significantly improve the quality of water in the Retention Pond due to 
the presence of decant water from the Co-disposal Area and runoff from the old 
Lamberts Gully open cut area.  

Figure 5-2, Appendix D of Volume 2 shows the clean water diversion includes 
the main sediment dam (also known as the Conveyor Dam). Figure 5-2 shows 
the clean/rehabilitated catchment diverted from LDP006 catchment receives 
water from the main sediment dam that sometimes can be too dirty to discharge. 
Sediment settling appears to be the only purpose of the “clean water” diversion, 
as the runoff is saline, but not nearly as saline as Cooks Dam. 4  

The lower part of the proposed “clean” catchment surrounds appears to be 
separated from the Co-disposal REA. This REA is described in the text on page 
28 as having six cells. The two eastern cells are described as holding decant 
water, however figure 3 shows decant water from these cells going to LDP006.  

The Co-disposal REA is not separate from the clean area. The decant water 
discharges/reports to the Retention Dam and mixes with the clean water in the 
Retention Dam downslope of the two ponds. These flows contaminate and 
compromise the purpose of the clean catchment separation.  

Further, as discharge from the “clean” catchment then flows into and mixes with 
the LDP006 discharge, so the purpose of clean catchment separation is 
defeated at the discharge point.  

The minimisation of the moderately contaminated water collected in the 
Retention Dam must be adequately treated. The proposed water treatment plant 
could treat this water as it is only moderately contaminated. Without treatment 
the proposed clean/rehabilitated catchment separation is unable to provide any 
significant environmental gain in water quality.  

If the water quality of discharges from the separated clean/rehabilitated 
catchment markedly declines, then it should be collected with LDP006 
discharges and treated in a specific purpose water treatment facility as 
discussed in the previous section. 

4. The Approved Municipal Waste Emplacement Area should never be 
developed  

Lithgow’s approved municipal waste emplacement area overlies shallow mine 
workings. The coal pillars of these old workings are unlikely to support the 
additional loads arising from of this large waste heap and movement of heavy 
machinery over it. Collapse of the pillars or the bord areas is a likely contingency 
as it regularly happens in areas of shallow mine workings that are not subject to 
additional loadings. Subsidence events must compromise any liner places under 
the metropolitan waste heap leading to groundwater contamination.  

In these circumstances where the approved municipal waste heap cannot be 
sealed from groundwater when sitting over old and perhaps unstable 
underground workings, suggests that the site needs to be reconsidered.  

The toxic mine waters and ash heap leachate may then combine with rubbish 
heap leachate in a shallow groundwater aquifer that (from the groundwater 
salinity data above) already reports to Wangcol Creek.  

Placing municipal waste on land subject to mine subsidence at the head of the 
Coxs River catchment is highly inappropriate. 7  

Municipal waste dump development also will replace a large part of the 
“Lamberts Gully Rehabilitation offset areas” (see additional figure D). Loss of this 
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offset appears not to be accommodated by further offsets, and is a poor practise, 
as ecosystems can’t be traded as commodities without unexpected ecological 
outcomes.  

The municipal waste emplacement must not proceed in such an inappropriate 
area that risks contaminating Sydney’s drinking water supplies with such a 
potentially nasty toxic cocktail.  

The EPA and DPE should work with Lithgow Council and the community to 
identify locations for waste facilities that are not located on highly inappropriate 
porous ground. 

5. Rehabilitate Kerosene Vale Stockpile Area  

The Kerosene Vale Stockpile Area should be outside the mine operations 
envelope for Centennial Coal’s mines now that Wallerawang Power Plant is 
being rehabilitated. This stockpile site is now unnecessary.  

The stockpile area is located near the village of Lidsdale and generates 
contaminated runoff that can be avoided. The use of this stockpile area will 
require truck haulage, and adversely affect air quality at Lidsdale and also annoy 
people with truck movements. There is no necessity to create a very large 
stockpile of coal next to Lidsdale and if the municipal waste emplacement area 
does not proceed, as the coal stockpile could go there instead. This would avoid 
expensive and unnecessary double handling and truck movements.  

The Kerosene Vale Stockpile Area should be rehabilitated and planted with 
native species of local provenance. 

2.2.3. Submissions from Members of the Community 

Only one submission from the community was received. Comments noted in this submission are 

included in Table 3.   

Table 3 – Summary of Comments in Submissions from Members of the Community  

Submitter & 

ID  

Comment Section 

Reference 

Julie Flavell  
(ID 177213) 

Whilst finally we have encouraging direction with this initiative with remediation 
of long standing concern with mining discharge water into Coxs River it will in 
its present form fail our communities, our waterways with the remaining 
discharge from LDP006. Whilst I support the concept I cannot support it in its 
current form.  

If we are to secure and maintain healthy waterways into the future then it is 
recommended that the discharge from LDP006 which has a consistent historic 
reading of over 4000 µS/cm be included to the proposed pipeline to Mt Piper.  

“The assessment admits that mine water from old underground workings will 
find its way to LDP006 through Cooks Dam to Wangcol Creek as groundwater, 
but then does not recognise the need to treat this toxic water in any way 
whatsoever”. All industries with government leading by example with any 
discharge into any waterway will equal natural background levels.  

Equally of concern for this entire area regarding leaching from Mt Piper ash 
repository.  

The area has been acknowledged for many years as a high cumulative impact 
zone, with recognised toxic discharge, emissions and pollutants with millions of 
tonnes of coal in 2 locations, those being Mt Piper and Western Coal Services, 
noise, disruption to communities, loss of lifestyle, and destruction to highly 
sensitive natural areas, polluted waterways. Add to the mix displacement of 
people and loss of a community with the bulldozing of the village of Blackmans 
Flat. This community has paid a high price and now it is time to have an 

Noted.  
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inclusive and holistic approach to ensure that not only this rea but the entire 
Lithgow be respected and given its dues. To date the determinations have not 
been inclusive and have only considered part of the mix which has been well 
document on jobs and growth. Having said this one has to look overall at those 
recommendations of jobs and growth.  

Historically I acknowledge Lithgow’s coal mining has been the backbone for 
continuity for its survival as a City producing billions upon billions of dollars with 
distribution local, national and international. But, I look at this beautiful city and 
it is in decline it cannot be ignored. Many business owners have commented 
why is Lithgow in decline when other areas are flourishing increasing in 
population.  

Add to the mix of insecurity felt by this community with the privatisation of both 
power and coal industries as common sense tells us that if those industries do 
not meet their target profits they will walks away. 

Future planning with diversification will secure this great city as it so deserves 
from its government given the historic contribution it has made. Secure its 
entitlement ensuring that if those major industries walk away we have other 
future viable sustainable options.  

3.0 RESPONSE TO SUBMISSIONS 

3.1. Responses to Government Agency Submissions  

The majority of responses to submissions are included in Appendix A. References to sections where 

the submissions have been addressed in Appendix A are provided below.  

3.1.1. Department of Planning and Environment  

Issue  

Emplacing the pre-treatment process residual waste could increase the LDP006 daily discharge rate. 

The increased discharge is modelled on an annual average basis. Please provide details on the 

maximum increase in discharge, and what effect this maximum would have on the receiving 

environment. 

Response  

Refer to Section 4.1 of Appendix A.  

Issue  

The pre-treatment residual material would contain a range of metals. It is unclear in the SEE what the 

sequencing of emplacement would be and how the emplacement would be managed to limit the risks 

associated with shallow groundwater resources. Please provide further details on how the risks of this 

impact would be minimised. 

Response  

Refer to Section 4.2 of Appendix A.  

Additionally, it is noted that increased groundwater monitoring is to be undertaken on groundwater 

bores at a number of strategic locations to identify sources of EC and surface to groundwater 

interactions at the SCSS. Each of the groundwater bores will have monitoring equipment installed that 

will continuously gauge both level and EC at a time-step less than one day. Monitoring historically is 

undertaken weekly which does not cover the response speed expected between surface and 
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groundwater. The Statement of Commitments (Chapter 4.0) has been updated to include this 

commitment.  

Issue  

Clean water diversions are currently being installed at the site, with the most significant works relating 

to the diversion of clean water overflows from Retention Dam away from LDP006. Please provide 

details on the proposed drainage path of the overflows, detail the timing of installation of all clean 

water works, and how these works would contribute to improvements to water quality impacts.   

Response  

Refer to Section 4.3 of Appendix A.  

3.1.2. Environment Protection Authority 

Issue  

The EPA welcomes the construction of SWTP and the beneficial outcomes to water quality. However, 

the EPA does not support the transfer and disposal of SWTP water in a liquid state to the SCSS – 

REA that will result in water with an elevated EC (2500 µS/cm) contributing to an increased daily rate 

of discharge in the order of 0.3 – 0.5 ML/day from LDP006. Allowing a discharge of up to 0.5 ML/day 

of mine water back to the Coxs River (via an increased discharge at LDP6 into Neubecks Creek (sic), 

is counter to the intent of the SWTP.   

The EPA acknowledges that the residuals material will be decanted from the REA and managed in 

accordance with the current water management practices at SCSS. The EPA requests that options to 

dewater the residuals on site at MPPS treatment facility or the SCSS prior to disposal at the REA as a 

solid waste be considered. Following disposal as a solid waste placement, the material could be 

managed to restrict influx of rainfall and the subsequent generation of leachate. 

Response 

Refer to Section 3 of Appendix A.  

Issue  

MOD 1 predicts that the annual disposal of 157 ML (approximately 10 kL at a time) of residuals from 

the SWTP will result in the annual average discharge increasing from 441 ML to 570 ML; while this is a 

reduction in the current annual average of 848 ML, and this is dependent on the success of the clean 

water diversion, the disposal of residuals still results in a predicted discharge of 129 ML (with an 

estimated EC of 2500 µS/cm) annually from LDP006. 

Response 

Springvale Coal accepts the emplacement of residuals in the REA at the SCSS will result in predicted 

discharge of 129 ML annually from LDP006 and a salt load of 337 tonnes/year. Whilst these 

predictions provide no benefit to the receiving environment, potential impacts will only be realised 

upstream from the Coxs River and Sawyers Swamp Creek confluence, and in reality will have less 

potential for impact during the typical operation of the Springvale WTP. It is considered appropriate to 

assess the impacts of residuals management at the SCSS in the context of the overall SWTP and the 

associated overall benefits to the Coxs River catchment through cessation of untreated mine water 

from Springvale Mine's LDP009.  

Additionally, it is emphasised the typical volume of residuals transferred from the Springvale WTP is 

anticipated to be closer to 0.16 - 0.35 ML/day than the maximum 0.43 ML/day transfer rate assessed 

in the Water Resources Impact Assessment (GHD, 2016) supporting the WCS Modification 1. 

Therefore, the predicted impacts of the residual transfer on the salt outputs from the SCSS via 

LDP0006 discharges should be considered as conservative, upper-limit estimates. This is also the 
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case for predicted residuals electrical conductivity (EC) which is anticipated to be closer to the current 

LDP009 EC (mean EC of 1170 µS/cm) rather than the 2,500 µS/cm EC assessed.  

Issue  

The EPA is seeking clarification on the exact location proposed for disposal of the residuals. Figure 5 

of the main report titled ‘Springvale Coal Services Site Infrastructure’ shows the Co-disposal REA 

located near the main entrance on the eastern side of the site. Whereas Figure 11 of the main report 

titled ‘Residuals Transfer Pipeline at Springvale Coal Services Site’ shows the Residuals Transfer 

Pipeline terminating at the REA located on the southern boundary of the site. 

Response 

The proposed Residuals Transfer Pipeline from the water treatment plant at MPPS will terminate 

within the new REA at the SCSS, as shown in Figure 10 and Figure 11 of the SEE. The residuals will 

be emplaced within the new REA, as discussed in Section 4.2.7 of the SEE.  

The Co-disposal REA at the SCSS, shown in Figure 5 of the SEE, will not be used for the 

emplacement of the residuals from the Springvale WTP. As discussed in Section 3.3.7 of the SEE the 

Co-disposal REA is being progressively rehabilitated.  

Issue  

In the event that the project is approved, and a decision is made on the most suitable form to dispose 
the waste into the RE, the licensee will be required to formally classify the waste as per the EPA 
guidelines, and apply for a licence variation to permit the receival of waste from off site.  

Response 

Springvale Coal confirms that it will apply for a licence variation to permit receival of residuals 

(following formal classification of residuals waste as per the EPA guidelines) if the proposed 

modification is approved. The revised Statement of Commitments (Chapter 4.0) has been updated to 

include this commitment.  

3.1.3. WaterNSW 

Issue  

WaterNSW has reviewed the SEE and notes that the salt and water balance modelling results predict 

an adverse environmental impact along Wangcol Creek due to increase in salinity as a result of the 

proposed residuals material transfer and emplacement at the Springvale Coal Services Site (SCSS). 

This indicates that the proposed modification would not have a neutral or beneficial effect on water 

quality in Wangcol Creek.  

Response 

Refer to Section 2.1 of Appendix A. 

Issue 

The SEE states that the increased EC is primarily due to increased salt load on Cooks Dam (EC within 

Cooks Dam - median 3273 µS/cm and can be as high as 4460 µS/cm) which is higher than the 

assumed of 2500 µS/cm for residuals material stream. WaterNSW notes that water from the Rejects 

Emplacement Area is pumped to Cooks Dam (see Vol. 1, Page 29, Section 3.3.9.3). WaterNSW 

considers that this may be the reason for high salinity and water levels in Cooks Dam and appropriate 

mitigation measures should be adopted to rectify this issue. 

Response 

Refer to Section 2.2 of Appendix A. 
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Issue 

Appendix D, Page 39, Section 5.1.1 and Figure 5-3 states discharges from LDP006 range from 0-14 
ML/day. While salinity loads for average annual discharges have been estimated, salinity loads and 
consequences for higher end of discharges are not estimated. WaterNSW considers these should be 
estimated and impacts on Wangcol Creek assessed. 

Response 

Refer to Section 2.3 of Appendix A. 

Issue 

Clarification is required on the timeframe when the clean water diversions at the SCSS would be 

installed, monitoring completed and salt and water modelling results validated for future conditions. 

WaterNSW requests that the modelling validation results be provided to agencies. 

Response 

Refer to Section 2.4 of Appendix A. 

Water quality and flow monitoring will be implemented on the proposed clean water diversion works. 
The monitoring data will be required to monitor the effectiveness of the clean water diversions 
installed. The Statement of Commitments (Chapter 4.0) has been updated to include this commitment.  

3.2. Responses to Submissions from Special Interest Groups  

3.2.1. Blue Mountains Conservation Society 

Issue  

Clean and dirty water – requirements, implications and desirable outcomes 

Response 

Refer to Section 4.4.1 of Appendix A. 

Issue  

Modelling Deficiencies  

Response  

Refer to Section 4.4.2 of Appendix A. 

3.2.2. Colong Foundation for Wilderness 

Issue  

Modelling omits cumulative impacts located within the project area 

Response  

Refer to Section 4.5.1 of Appendix A. 

Issue  

Treatment of LDP006 discharges   

Response  

Refer to Section 4.5.2 of Appendix A. 

Issue  

Deposition of water treatment plant residuals  
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Response  

Refer to Section 4.5.3 of Appendix A. 

Issue  

Clean and dirty water flows from the project area  

Response  

Refer to Section 4.5.4 of Appendix A. 

Issue  

Groundwater environment 

Response  

Refer to Section 4.5.5 of Appendix A. 

Issue 

The Approved Municipal Waste Emplacement Area should never be developed 

Response 

The Lithgow City Council’s Municipal Waste Emplacement Area approved within the SCSS does not 

form part of this modification.  

Issue 

Rehabilitate Kerosene Vale Stockpile Area  

Response 

No proposed modification elements involve any works within the Kerosene Vale Stockpile Area. This 

area is approved under SSD 5579 for the storage of 500,000 tonnes of coal, if the coal storage 

capacity at the SCSS is exceeded. The area will be accessed via the approved Link Haul Road linking 

the SCSS and Mount Piper Haul Road, once the Link Haul Road is constructed. The air quality 

impacts for the track haulage of coal from the SCSS and the Kerosene Vale Stockpile Area were 

assessed and approved in the Western Coal Services Environmental Impact Assessment (WCS EIS) 

(RPS, 2013). Similarly, the potential noise impacts of truck haulage were assessed and approved in 

the WCS EIS.   
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4.0 REVISED STATEMENT OF COMMITMENTS 

A revised Statement of Commitments for the modification has been provided in Table 4. The new 

commitments that have been included are shown in red.  

Table 4 – Revised Statement of Commitments 

Desired Outcome Action 

1.  General 

Undertake all operations in a manner that 
will minimise the environmental impacts 
associated with the operation of Springvale 
Mine. 

Operations will be undertaken in accordance with 
operations approved in the Western Coal Services Project 
(SSD 5579) as modified, and the Mining Operations Plan. 

Springvale Coal will apply for a variation to EPL 3607 to 
permit receival of residuals at the Springvale Coal 
Services Site.  

2.  Hours of Operation 

Undertake all operations within the approved 
operating hours. 

Springvale Coal Services Site:  

24 hours per day, 7 days per week 

Kerosene Vale Stockpile Area:  

Day period only (7 am – 6 pm) 

Mount Piper Haul Road:   

No operations during adverse meteorological conditions 
during the night period (10 pm – 7 am) 

Wallerawang Haul Road: 

No operations during the night period (10 pm – 7 am).  

3.  Groundwater and Surface Water Resources   

All surface water, groundwater and aquatic 
impacts are minimised to the greatest extent 
possible. 

The surface and groundwater management and 
monitoring will be managed in accordance with the site’s 
Water Management Plan.  

The Water Management Plan will updated to include the 
following monitoring.  

 Water quality and flow monitoring will be implemented 

on the proposed clean water diversions works.  

 A select number of existing groundwater bores will be 

retrofitted with monitoring equipment that will 

continuously gauge both level and electrical 

conductivity at a time-step less than one day. 

Springvale Coal will continue to implement measures to 
optimise the clean and surface water separation at 
Springvale Coal Services Site, and reduce flows and 
improve water quality through LDP006 as much as 
practicable. 

The establishment of all proposed clean water diversions 
within the Lamberts Gully catchment within the Springvale 
Coal Services Site will be completed in 2019 prior to the 
commencement of the Springvale Water Treatment 
Project (SSD 7592).  

4. Rehabilitation  
The Rehabilitation and Closure Plan will be updated with 
the proposed changes to the Project’s decommissioning 
and rehabilitation strategy.   
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5.0 ADDITIONAL CONSULTATION  

A meeting was held with the EPA on 15 February 2017 to discuss the outcomes of the Water 

Resources Impact Assessment (GHD, 2016) supporting the modification application and EPA’s 

submission on the SEE.  

6.0 REFERENCES  

Centennial Coal (2016), Western Coal Services Project: Modification 1, Centennial Coal Company 

Limited, November 2016.  

GHD (2016), Water Resources Impact Assessment: Western Coal Services Project Modification 1, 

GHD Pty Ltd, November 2016.  

RPS (2013), Western Coal Services Project: Environmental Impact Statement, RPS Australia East Pty 

Ltd, July 2013.   

 



 

Western Coal Services Project – Modification 1  
Response to Submissions 

 

 

February 2017 Page | 19 

 

 

APPENDIX A  
 

Additional Responses to Submissions and Technical 
Advice 

Letter Report from GHD Pty Ltd    

 
 
  



 

Western Coal Services Project – Modification 1  
Response to Submissions 

 

 

February 2017 Page | 20 

 

 

 

 

 

 

 

 

 

 

 

 
Blank Page 

 



 
 

 

27 February 2017 

Nagindar Singh 
Environmental Projects Coordinator - West 
Centennial Coal Company Limited 
1384 Castlereagh Highway 
LIDSDALE  NSW  2790 

Our ref: 22/18193
 114045  
Your ref:  
 

Dear Nagindar   

Western Coal Services Modification 1 
Response to submissions 

1 Introduction 

As part of the public exhibition of the Statement of Environmental Effects for the Western Coal Services 

Modification 1 Project (the Project), a number of submissions were made by government agencies and 

the public. This letter provides background on responses to the submissions for consideration by 

Springvale Coal Pty Limited (Springvale Coal). 

It is noted the Project addresses operational interactions of the proposed Springvale Water Treatment 

Project (SWTP) (SSD 7592) with the Western Coal Services Project (SSD 5579), namely the transfer of 

residuals from the proposed water treatment plant in the SWTP for emplacement within the new Reject 

Emplacement Area (REA) at the Springvale Coal Services Site (SCSS).   

2 WaterNSW 

Three points of clarification are included within the submissions made by WaterNSW which have been 

discussed in the sections below. WaterNSW indicates that there is unlikely to be any water quality benefit 

to Wangcol Creek when the Project is compared to neutral or beneficial effect (NorBE) principles. These 

have been outlined within not only the Project impact assessment information but also all permutations of 

the SWTP impact assessments. These assessments considered a number of options to discharge 

surplus treated mine water to: 

 Mount Piper Power Station (MPPS) as cooling water. 

 Wangcol Creek. 

 Thompsons Creek Reservoir for storage and subsequent reuse at MPPS.  

These assessments are available at the Department of Planning and Environment’s website. 
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2.1 Neutral or beneficial effect 

The SWTP is proposed to be developed to improve the quality of mine water discharges in the upper 

Coxs River catchment. The SWTP is achieving a benefit to the catchment through provision of a high 

level of treatment and eliminating discharges from Springvale Mine’s LDP009, as required by Schedule 4 

Condition 12 of Springvale Mine’s development consent (SSD 5594).  

The residuals management process is an essential component of the treatment process adopted as part 

of the SWTP and is required to realise the overall environmental benefits for the catchment.   

The Water Resources Impact Assessment (GHD 2016a) supporting the SEE for the Project details 

modelling to predict the impact of residuals on the operation of the existing SCSS’s water management 

system and has assessed the potential impacts upon the immediate receiving waters in Wangcol Creek 

and on a regional scale within the Coxs River catchment. The modelling used conservative assumptions 

in terms of both the residuals salinity concentration (2,500 µS/cm) and residuals volume (maximum 

0.43 ML/day) and concluded that the environmental consequences (i.e. geomorphology and aquatic 

ecology/macroinvertebrate ecology) on receiving waters is considered negligible (i.e. not measurable). 

The assumed residuals salinity in the water and salt balance modelling (GHD 2016b) was based on 

limited jar testing results reported by Hunter Water Australia (now Hunter H2O). As noted in Section 

6.3.2 of GHD (2016a), it is unlikely that the raw mine water from LDP009 discharges will result in 

residuals with an electrical conductivity (EC) as high as 2,500 µS/cm. It is more likely, based on the 

results from the Newstan Colliery Water Treatment Plant case study, discussed in detail in Section 6.2 of 

GHD (2016a), that the EC of the residuals to be emplaced at the SCSS REA will be closer to the raw 

mine water feed to the water treatment plant in the SWTP. The raw mine water discharges from LDP009 

has a median EC of 1,170 µS/cm. As a comparison, the EC of the raw mine water feed at the Newstan 

Colliery Water Treatment Plant was measured at 2,400 µS/cm on 23 September 2016 and the EC of the 

resulting residuals material from that water treatment plant was 2,500 µS/cm. This represents a variation 

of less than 5% increase in salinity of the raw mine water feed that was found to be due to the pre-

treatment or the clarification process. The EC of the residuals transferred from the SWTP is more likely 

to fall within the range 1,100 to 1,200 µS/cm. Furthermore, the typical volume of residuals transferred 

from the SWTP is anticipated to be closer to 0.16 – 0.35 ML/day (refer Section 3.2) than the maximum 

0.43 ML/day transfer rate assessed in GHD (2016a). Therefore, the predicted impacts of the residual 

transfer on the salt outputs from the SCSS via LDP0006 discharges should be considered as 

conservative, upper-limit estimates.  

The methodology adopted for the water and salt balance (using GoldSim version 11.1), as discussed in 

Section 4.2.1 of the Water Resources Impact Assessment (GHD, 2016a), used 127 years of historical 

rainfall data between January 1889 to December 2015. The GoldSim model simulated conditions for the 

SCSS from current conditions in 2016 to 2020 (inclusive) using daily time steps. Daily time steps were 

used for the modelling because daily rainfall data was the shortest period of data available and changes 

in operational conditions are typically made on a daily (or shorter) basis.  
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To assess the impact of rainfall on SCSS, the water and salt balance modelling was undertaken by 

applying 127 different rainfall patterns over the simulation timeline. To complete this, the simulation 

timeline was modelled for 127 ‘realisations’, where each realisation represented a single model run from 

2016 to 2020. The only variation between realisations was that each realisation modelled a different 

continuous historical rainfall pattern. 

The use of realisations allows for cumulative probability distributions to be prepared to indicate the 

spread of results against likelihoods for existing, future and proposed scenarios.  

For salt balance components, the use of EC inputs for various water cycle components was required as 

an initial condition. This was then updated as a result of the model iterations resulting in the predictions 

presented. For example, the underground EC for the site was an input as a starting 6,000 µS/cm, which 

was determined from the review of groundwater monitoring information.  

Predicted salt loads from the water and salt balance are presented in Figure 2-1 for each scenario 

considered by GHD (2016a). Figure 2-1 presents salt loads as a cumulative probability distribution, 

where the probability of not exceeding certain salt loads is presented.  

 

Figure 2-1 Cumulative probability distribution – LDP006 salt load  

Figure 2-1 indicates that the salt load between the existing and proposed modelled scenario to be 

comparable, specifically in the rarest of occasions, with the proposed scenario likely to result in a salt 

load slightly less than the existing case. In terms of the numeric results at specific percentiles, these are 

provided in Table 2-1 below. 
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Table 2-1 Cumulative probability distribution – LDP006 salt load  

Probability of not 

exceeding 
Existing scenario Future scenario Proposed scenario 

10% 2.7 t/day 2.1 t/day 2.6 t/day 

50% 3.4 t/day 2.6 t/day 3.5 t/day 

95% 7.9 t/day 5.4 t/day 6.3 t/day 

Whilst predicted salt loads by GHD (2016a) have indicated no benefit to the receiving environment, 

potential impacts will only be realised upstream from the Coxs River and Sawyers Swamp Creek 

confluence and in reality will have less potential for impact during the typical operation of the SWTP. It is 

considered appropriate to assess the impacts of residuals management at the SCSS in the context of the 

overall SWTP and the associated overall benefits to the Coxs River catchment. 

2.2 Reject emplacement area water management  

The management of water captured within the new REA is undertaken primarily through dewatering to A-

Pit REA. However losses also occur through evaporation or infiltration. In addition to volumes transferred 

to A-Pit REA, water is further managed with dewatering pumps to Cooks Dam where water again can 

also evaporate or infiltrate (GHD, 2016b).  

The REA facilities at SCSS have been developed as unlined storages and hence are likely each to have 

some connectivity to the shallow groundwater environment. To mitigate the connectivity between the 

REAs and the shallow groundwater environment the use of coarse coal rejects around the emplacement 

area perimeters and the deposition of fine coal rejects in the centre has been undertaken historically. 

This emplacement methodology continues to be utilised in the new REA. Adopting this approach seeks 

to form a reduced hydraulic conductivity of the emplacement area with the shallow groundwater, as over 

time the coarse coal reject material voids are filled with fine coal slurry and material consolidation occurs.  

REA infiltration will inevitably migrate to Cooks Dam, as Cooks Dam is the lowest point above the 

Lithgow Seam. The submission’s conclusion that the water quality within Cooks Dam is likely influenced 

by the REA is correct. Further assessment of groundwater pathways have been undertaken and are 

ongoing. These pathways are to be validated by continuous groundwater monitoring discussed further 

below.   

There is a cyclic relationship behind water sourced for washing from Cooks Dam and the disposing of 

reject material within the REA, with pathways of water back to Cooks Dam. This cycle is likely to result in 

some concentrating effects; however, groundwater quality data indicates other areas of high EC water 

are influencing water quality in the locality. Figure 2-2 presents the EC from the groundwater 

environment presented by GHD in the impact assessment for the SWTP (GHD 2016c).  
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Figure 2-2 Baseline monitoring of EC in shallow groundwater environment (GHDa 2016) 

A potential mitigation measure to cease infiltration function from occurring would include lining of surface 

infrastructure at the SCSS, including the new REA and A-Pit REA. However, the majority of the surface 

infrastructure at the SCSS are already operational and retrospectively lining would be impractical and 

inefficient considering the extent of surface to groundwater connectivity known to exist.  

In order to understand the dynamic nature of the shallow groundwater environment across SCSS, the 

installation of continuous logging level and EC monitoring is to be implemented at a number of existing 

groundwater bores in 2017. These locations are strategic such that pathways and assumptions can be 

confirmed. This is following on from geophysical survey works undertaken by specialist contractors to 

further understand the primary pathways and quality of groundwater present within the shallow 

groundwater environment.  
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2.3 Loads and consequences for higher end discharges 

Figure 5-3 in GHD (2016a) appended as Appendix D to the Project Statement of Environmental Effects, 

presented the historical daily discharge volumes from LDP006. This indicated a number of peaks over 

the previous two years where discharges from LDP006 at the SCSS have been close to 14 ML/day. 

These discharge volumes are for the existing conditions which consider a large portion of catchment 

from Lamberts Gully which is proposed to be diverted away from LDP006 as part of the future and 

proposed conditions.  

The discharge predictions from the water balance model indicate a clear separation of discharge 

volumes from events of 95% probability of not exceeding. Beyond 95% probability of not exceeding the 

effects of catchment contribution to LDP006 become more significant with results at probabilities of 99% 

indicating an existing discharge of 28.7 ML/day compared with a future and proposed conditions 

indicating a 4.6 and 4.9 ML/day results respectively. For the purposes of this discussion, high end 

discharges will be defined for probabilities of not exceeding greater than 95%.  

In response to requests to assess the salt loads in the most extreme (rare) of discharge events, 

probability of daily salt loads have been provided in Figure 2-1 and numerically in Table 2-1 within 

Section 2.1, modelled as part of the water and salt balance assessment (GHD, 2016a). The predictions 

indicate that in rare events, the daily salt loads reduce for proposed conditions compared to existing 

conditions. Considering a daily salt load of 10 tonnes/day the probability of not exceeding this load for the 

proposed conditions were predicted to be 99% of days compared to the existing conditions, which were 

predicted not to occur within 97% of days.   

The relationship for predictions of daily salt loads through LDP006, generally followed similar results to 

that of the cumulative probability distribution for predicted daily flows (refer Figure 4-1 in Section 4.1) with 

an increase in salt load corresponding with increased discharge from LDP006.  

As discussed in Section 6.7.1 of GHD (2016a) the Water Resources Impact Assessment assessed salt 

concentrations in the receiving environment rather than loads as the environmental harm thresholds are 

well defined.   

With the diversion of clean water away from LDP006 (the future scenario), modelling results indicate that 

salt load will reduce between probabilities of 0% and 90% as flow volume through LDP006 is typically 

less. The proposed scenario indicates similarities with the existing conditions with the introduction of 

residuals, whilst not being as significant in volume, the proposed scenario does result in an increased EC 

being discharged from Cooks Dam. This occurs as a result of the higher EC (median EC of 3,273 µS/cm) 

already being present within Cooks Dam compared to the residual flow EC (2,500 µS/cm) This was 

noted and discussed in Section 6.7.2 of GHD (2016a). 

Slight separation between the existing and proposed scenario are observed in results greater than 90% 

probability, where proposed scenario has a higher salt load than the existing scenario due to the 

constant residual flow. 

It should be noted that the implementation of the clean water diversions proposed as part of the future 

conditions will improve water management and in turn water quality from events that historically would 

have created discharges in the order of 14 ML/day.  
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In the review of recent LDP006 discharge data, EC since July 2016 has reduced from a high of 

approximately 5,000 µS/cm.  

2.4 Timeframes for clean-water diversions and validation monitoring 

Springvale Coal committed in the Western Coal Services Project to complete the separation of clean and 

dirty water at the SCSS within five years from the date the development consent SSD 5579 (04 April 

2019) was granted. The separation works were commenced in mid-2016 during the establishment of the 

new REA described in Section 5.1.3 of GHD (2016a). The separation works completed at that time 

included: 

 Diversion of upstream catchment of Huon Gully around the new REA to enable clean water flows 

down Huon Gully 

 Modifications to the A-Pit REA to serve as the sediment pond for the new REA by receiving tailings 

return water  

 Establishing a pumping system for the transfer of tailings water from the A-Pit REA to Cooks Dam.   

The existing surface water catchments and diversions are shown in Figure 5-2 of GHD (2016a). As 

described in Section 5.1.1 of GHD (2016a) (and Section 3.3.9.1 of the Statement of Environmental 

Effects) Springvale Coal are currently undertaking additional diversion works at SCSS, this time relating 

to the separation and optimisation of clean and dirty surface water flow paths within the Lamberts Gully 

catchment. The clean water from Huon Gully catchment will be pumped away from SHG1 to the 

Lamberts Gully catchment to the west to minimise infiltration into the groundwater system. The concept 

designs of the diversions works have been completed and are attached (Attachment A). Detailed design 

works are currently being undertaken using survey and LIDAR data from the site. It is anticipated that 

these current design works will result in minor alignment changes to the diversions structures for 

improved dirty and clean water flow paths at the site.  

Construction of the diversion works is proposed to be staged, with the Stage 1 works expected to be 

completed in 2017 and the second and final Stage 2 works to be completed in 2019.  

As part of revisions to the water management plan to be undertaken following approval of the proposed 

modification and as required by Schedule 5 Condition 5 of SSD 5579, water quality and flow monitoring 

will be implemented on the proposed clean water diversion works. The monitoring data will be required to 

monitor the effectiveness of the clean water diversions installed. 
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3 EPA NSW 

3.1 Options assessment 

EPA NSW provided a submission on the Project requiring options to be considered for the management 

of residuals within SCSS and at MPPS. A number of options were considered in the development of the 

SWTP, and the liquid residuals transfer scheme was considered the optimum solution resulting in 

minimal environmental and operational constraints. Mine water inflows to the water treatment plant at 

MPPS have variable levels of total suspended solids (TSS) and are typically around 30 mg/L, however 

TSS can spike towards 615 mg/L (sample taken from Bore 8, 5 May 2015) following long wall moves or 

seismic events.   

Alternatives for management of residuals were considered during the development of the SWTP. Each 

alternative involved transfer and disposal to the REA at the Springvale Coal Services Site (SCSS) 

located approximately 1.5 km from the proposed water treatment plant at MPPS. The sub-sections below 

provide justifications on why these options were considered unfeasible, and hence rejected, when 

compared to the base case, being the transfer of liquid residuals to the new REA at SCSS.  

3.1.1 Overview  

The residuals stream arises from the removal of solids from the raw mine water as part of the pre-

treatment process at the water treatment plant and is required to allow the effective operation of the 

reverse osmosis desalination units. The residuals will have a dry solids content of around 1.5% to 2% so 

will mostly be water with high levels of suspended solids that requires management outside the 

desalination process at the new water treatment plant.   

The REA currently receives both coarse and fine rejects (tailings) from the coal washery with an 

approved capacity of 12.5 million m3 representing 25 years operations in accordance with the Western 

Coal Services Project consent SSD 5579. The new REA at the SCSS is currently being used for the 

management of both the coarse and fine reject materials. The coarse rejects material is used to 

construct the emplacement area perimeters/batter slopes and the fine rejects, as a slurry, is sub-aerially 

deposited in the centre. The A-Pit REA is used as a sediment pond for the new REA. Water losses arise 

through evaporation and infiltration through the REAs to the shallow groundwater system. The shallow 

groundwater system migrates towards Cooks Dam and is either reused within the washery or released to 

Wangcol Creek via LDP006.   

The current REAs (new REA and A-Pit) at SCSS are unlined and retrofitting with a liner may not be 

feasible as new REA is partially filled and the A-Pit is filled to capacity. The new REA is designed to allow 

the fine reject slurry to fill the void space in the ground and this will result in a progressive reduction in 

the hydraulic connection between the REA and the shallow groundwater environment and associated 

transfer volumes to Cooks Dam and LDP006.   

Alternatives for residuals management included a liquid transfer system as currently proposed as part of 

the SWTP, dedicated sludge lagoons/drying beds, or use of mechanical dewatering systems to reduce 

the liquid content in the residuals stream in conjunction with the use of a polymer to produce a dewatered 

sludge prior to disposal to the new REA. A description of each alternative with the associated 

environmental and operational constraints is included below and summarised in Table 3-1. 
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Table 3-1 Residuals management alternatives 

 Liquid transfer Sludge lagoons/drying beds Mechanical dewatering 

Solids content 

by weight 1.5 to 2%  30 to 40% 10 to 25% 

Infrastructure 

requirements 

As proposed in 

Springvale 

Water Treatment 

Project EIS  

Sludge lagoons and drying 

beds, supernatant return 

pipeline, transfer of 

dewatered sludge to REA. 

Mechanical dewatering system, 

chemical storage and dosing 

facilities, residuals storage, 

centrate return pipeline, transfer 

of dewatered sludge to REA. 

Transfer 

system 

Residuals 

transfer pipeline 

as proposed in 

the Springvale 

Water Treatment 

Project EIS 

Supernatant return pipeline, 

vehicle haulage or conveyor 

system for dewatered sludge 

Centrate return pipeline, vehicle 

haulage or conveyor system for 

dewatered sludge 

Environmental 

consequences Base case 

Slight reduction in discharge 

from LDP006 compared to 

base case Vegetation 

clearance, noise and dust 

impacts for sludge transfer 

system or additional heavy 

vehicle movements on public 

road. 

Slight reduction in discharge 

from LDP006 compared to base 

case. Potential release of 

polymer to receiving waters; 

Vegetation clearance, noise 

and dust impacts for sludge 

transfer system or additional 

heavy vehicle movement on 

public road.  

Site constraints 

No significant 

site constraints 

Significant site constraints 

due to available land and 

ground subsidence due to old 

mine workings No significant site constraints 

Capital 

estimate Base case 

Potential addition of $8 to 

$12 million capital cost  

Operational 

cost / GHG Base case Similar to base case 

Higher energy consumption = 

higher operational cost and 

GHG 
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3.1.2 Liquid transfer to Springvale Coal Services Site  

The base case adopted as part of the SWTP involves a liquid transfer scheme to the SCSS. The Project 

involves installation of a clarifier within the pre-treatment process at the water treatment plant for removal 

of suspended solids in the raw mine water feed, thickening the solids via a thickener process and 

discharge the solids to the residuals pipeline.  

The residuals will have a dry solids content of around 1.5% to 2% which can be pumped as a liquid via 

the transfer pipeline for disposal at the SCSS REA. The 1,800 m pipeline will be predominantly located in 

disturbed areas following the alignment of the existing conveyor and boundary of the REA resulting in 

minimal environmental impacts during construction or operation of the residuals management system.   

The residuals stream would be managed in accordance with the existing practices for fine rejects at the 

SCSS. Water quality for the residuals stream will be representative of raw mine water quality with the 

addition of ferric chloride dosing during the clarification process which was conservatively assessed to be 

up to 0.43 ML/day at EC of 2,500 µS/cm. 

The level of treatment required for the raw mine water as part of the pre-treatment process is a function 

of the highly variable levels of suspended solid within the raw mine water. As noted above the TSS in 

raw mine water is typically around 30 mg/L, but is known to spike towards 615 mg/L following long wall 

moves or seismic events. The residuals stream will have a maximum volume of 0.43 ML/day during 

periods corresponding to treatment of peak mine water flows and high turbidity in the mine inflows. 

However, for the vast majority of the year (approximately 90%) the TSS of the mine inflows will be low, 

resulting in a considerably lower volume of residuals being transferred at an estimated 0.16 to 

0.35 ML/day.   

A maximum EC of 2,500 µS/cm was used in the assessment of the impact of the residuals transfer on 

the receiving environment in the Water Resources Impact Assessments for SWTP (GHD, 2016c) and the 

Project (GHD, 2016a). However, this EC result was based on a conservative jar testing result and the 

typically lower suspended solids in mine water inflows will result in a smaller incremental increase in 

salinity as part of the clarification process with a typical EC of 1,100 to 1,200 µS/cm predicted for the 

residuals stream. 

The majority of the year the residuals transfer system will therefore fall well within the parameters of 

0.43 ML/day at EC of 2,500 µS/cm included in the modelling to provide a conservative assessment of the 

potential impacts from the disposal of residuals.   

The water and salt balance identified minor increases in salinity concentrations in the immediate 

receiving waters of Wangcol Creek. This is largely a function of the increased volume of water being 

managed within the SCSS and the existing very high salinity (~5,000 µS/cm) in the shallow groundwater 

system. The increase in salinity was only identified to occur in Wangcol Creek and Coxs River upstream 

of its inflow to Lake Wallace. In practice, the additional volume of water discharged through LDP006 will 

be considerably less than predicted in the modelling with a corresponding reduction in potential impacts 

to Wangcol Creek as shown in the supplementary modelling included in Attachment B and Section 3.3, 

which used the typical and lower operating volumes (0.15 to 0.35 ML/day) and EC (1,100 to 

1,200 µS/cm) noted above.  
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It is also important to consider the minor detrimental effect to Wangcol Creek in the context of the overall 

improvements to catchment water quality achieved by the implementation of the SWTP. The modification 

to the Western Coal Services Project consent is only required to facilitate the management of residuals 

for implementation of the SWTP and therefore should not be considered in isolation from the overall 

development. The SWTP is effectively removing all mine water discharges to the Cox River catchment 

from Springvale Mine’s LDP009 for reuse within the MPPS. The residuals stream represents less than 

0.5% of the total mine water inflows and is a necessary step in the treatment process for the SWTP 

which results in considerable overall benefits for the catchment.   

3.1.3 Sludge lagoons/drying beds 

A dedicated system of lined sludge lagoons/drying beds is a possible alternative for the management of 

the residuals from the SWTP. Such a system would consist of two sludge lagoons (to allow one to be 

taken offline for maintenance) for consolidation of the thickened sludge, followed by four drying beds 

(each sized for three months of consolidated sludge) to spread the thickened sludge for solar drying. The 

sludge lagoons/drying beds would be lined to minimise the risk of liquid migrating to the groundwater; 

and given favourable climate, is able to produce dried sludge of up to 30% to 40% solids by weight. 

During prolonged unfavourable climate condition, disposal of a more liquid sludge at 10% to 25% dried 

solids may be necessary.  

The supernatant from the sludge lagoons would need to be returned to the new water treatment plant for 

treatment requiring additional pipeline infrastructure not already proposed. This will also result in 

additional treatment volume and brine production requiring management within the existing MPPS 

blowdown systems. The existing brine concentrators at MPPS are currently at capacity at peak treatment 

volumes and any additional load may require further refinement of the existing blowdown management 

processes. 

The dewatered cake would be too thick to enable transfer to the REA within the proposed residuals 

pipeline and would require an alternate transport system to be developed utilising either a vehicle 

haulage or conveyor system. Removal of dewatered sludge from the drying beds is typically done 

manually with an excavator. 

Establishing a direct haulage route or conveyor route would require considerable ground disturbance and 

clearance of native vegetation between the water treatment plant and the REA. A new haulage or 

conveyor system would also introduce the potential for further noise and dust impacts requiring active 

management and mitigation. Alternatively, the dewatered cake would require haulage via the public road 

network involving an additional two to four heavy vehicle movements per day.   

Disadvantages of the sludge lagoons / drying beds approach are as follows.  

 Considerable area is required for the additional sludge lagoons/drying beds (preliminary estimate 

indicates approximately 2 ha of additional land would be required for two lagoons and four drying 

beds). 

 Land available at the new water treatment plant site is limited and is affected by old underground 

mine workings in the area (GHD, 2016d) resulting in the potential for subsidence impacting upon the 

suitability of the site for the establishment of new infrastructure. 
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 Removal of dewatered sludge and conveyance to the REA can be labour intensive compared to the 

liquid transfer option. 

 High additional capital cost involved (preliminary estimate $8 to $12 million) based on the area and 

number of lagoons / drying beds involved.  

3.1.4 Mechanical dewatering system 

A range of mechanical dewatering systems were considered for management of the residuals at the 

water treatment plant site prior to disposal to the SCSS REA.   

Different types of mechanical equipment can be used for dewatering residuals and include filter presses, 

belt presses and centrifuges. The alternate dewatering systems have their own advantages at an 

operational level and centrifuges would generally be preferable as a result of the ability to operate 

continuously and require less operator and maintenance interface than the alternate systems. Such 

mechanical dewatering equipment is typically sized to operate for an eight hour shift during average 

solids loading condition, which allows the operations to increase up to three eight hour shifts during peak 

solids loading. A 20 m3/hr mechanical dewatering system is therefore necessary to meet peak loading 

condition. 

Any mechanical dewatering systems would require additional infrastructure to be provided at the water 

treatment plant site. This will include a building to house the dewatering equipment, a crane for 

maintenance, a storage pond (minimum one day storage) to hold residuals prior to dewatering, a storage 

area for dewatered residuals, a centrate return system and a means for transporting dewatered residuals 

off site to the REA. 

For the majority of the year, it will be difficult to achieve effective dewatering of the residuals stream 

through mechanical dewatering systems alone due to the typically low TSS of the mine inflows. Dosing of 

a polymer coagulant aid would be required in conjunction with the mechanical process to achieve a high 

level of dewatering typically targeted by mechanical dewatering processes.   

Polymers are synthesised from organic based long chain chemicals and are used frequently in water 

treatment processes to aid flocculation. There is a wide range of commercially available polymers on the 

market used in the water treatment industry.  

Dosing of polymers in conjunction with mechanical processes would potentially achieve a dewatered 

residuals cake or paste in the range of 10% to 25% solids by weight. Dosing with polymers would require 

additional chemical storage and dosing facilities in addition to the mechanical dewatering equipment at 

the water treatment plant site.  

The liquid or centrate from the dewatered product would need to returned to the water treatment plants 

requiring additional pipeline infrastructure not previously proposed. This will also result in an additional 

treatment volume and brine production requiring management within the existing MPPS blowdown 

systems. The existing brine concentrators at MPPS are currently at capacity at peak treatment volumes 

and any additional load may require further refinement of the existing blowdown management processes. 
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The dewatered cake would be too thick to enable transfer to the REA within the proposed residuals 

pipeline and would require an alternate transport system to be developed utilising either a vehicle 

haulage or conveyor system. Establishing a direct haulage route or conveyor system would require 

considerable ground disturbance and clearance of native vegetation and potential noise and dust 

impacts between the water treatment plant and the REA. Alternatively, the dewatered cake would require 

haulage via the public road network involving an additional four to six heavy vehicle movements per day.   

The addition of a polymer will also introduce an additional chemical into the REA with potential for 

transfer to receiving waters. Increasing the solids content in the residuals is expected to reduce the 

excess volume of water discharged from LDP006, however will include the potential for introduction of 

new chemical pollutants.  

The classification of this slurry waste would be required and may lead also to the need to implement a 

lining solution for the area of disposal due to the polymers being used. 

Disadvantages of the mechanical dewatering approach are: 

 High additional capital cost involved (preliminary estimate $8 to $12 million) based on the size of 

dewatering facility involved.  

 Additional energy consumption compared to the liquid transfer option and therefore additional 

greenhouse gas impact. 

 Additional chemical (polymer) dosing is required with greater risk of the chemical finding its way to 

Wangcol Creek via the REA. 

3.1.5 Summary  

The use of sludge lagoons/drying beds may reduce slightly the impact of the residuals on Wangcol 

Creek, but the severe site constraints and high capital and operating cost are not considered justified 

given the minimal additional benefits for the catchment. 

The introduction of mechanical dewatering will significantly increase the cost and operational complexity 

of the residuals management system for minimal environmental benefit in comparison to a liquid transfer 

scheme. The need for polymer in a mechanical dewatering solution will introduce the risk of polymer 

finding its way to Wangcol Creek via the REA. 

Dewatering the residuals prior to sending it to the REA would also require additional infrastructure with 

associated environmental constraints which would require further consideration prior to implementation. 

The liquid transfer scheme as currently proposed is considered the preferred alternative from a capital 

and operational perspective resulting in minimal environmental impacts to the immediate receiving 

waters of Wangcol Creek. 

3.2 Sensitivity on water and salt balance modelling  

To assess the likely sensitivity of the water and salt balance modelling undertaken for the Project, the 

modelling undertaken was reviewed considering the more likely parameters which included a reduced 

EC and reduced daily flow of residual. 
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Outcomes from the sensitivity exercise are provided in Attachment B.  

The results of sensitivity testing are presented in Table 3-2 for Wangcol Creek at the confluence with 

LDP006 discharge (location 2) defined as the receiving environment.  

Table 3-2 Summary of results  

Predictions Change from impact assessment results – Proposed conditions 

Flow -25 ML/year -1% 

Salt load -67 tonnes/year -4% 

EC -30 µS/cm -3% 

The results of the sensitivity assessment indicate that the change in residual flow and conductivity at 

Wangcol Creek indicates a change between existing and proposed of -2% however salt load indicates a 

change between existing and proposed of +1%. Refer to Attachment B for further results of the sensitivity 

analysis. 

3.3 Review of basic mixing model 

A review of the mixing model (with respect to EC) was undertaken in association with the sensitivity 

assessment on the water and salt balance modelling. For EC this indicated that the dilution effects 

predicted as part of the assessment remain with the dilution effect slightly increased by 4.5%.  

4 Department of Planning and Environment 

Three main points were raised by the DPE which are discussed in the sections below.  

4.1 Impact on discharge volumes from emplacing residuals into REA 

Figure 4-1 and Figure 4-2 below provide cumulative probability distribution plots for daily discharge 

volume and daily discharge EC for each scenario considered in the Modification 1 assessment at 

LDP006. These figures enable the consideration of the relationship between scenarios for both discharge 

and EC and the predicted frequency of specific discharge volumes or EC of occurring.  
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Figure 4-1 Cumulative probability distribution of discharges via LDP006 

From Figure 4-1, it is clear that the maximum flow at LDP006 is greatest for the existing conditions 

modelled, due to the fact that all catchment area is contributing to this discharge point. The results 

indicate flow rates between 4 ML/day (90th percentile) to 59 ML/day (100th percentile) from the model for 

the existing conditions. In comparison, the future and proposed scenarios indicated a reduced discharge 

volume due to the diversion of catchment away from LDP006. This indicated a potential 100th percentile 

result of less than 12 ML/day for both scenarios. These events would most likely occur when significant 

rainfall is occurring and the dirty water management system at the SCSS has its capacity exceeded 

resulting in water surcharging to LDP006. It is estimated that the dirty water management system (of the 

future and proposed condition scenarios) will operate to criteria of conveying a 20 to 50 year average 

recurrence interval (ARI) event, after which the dirty water system would overflow into the clean water 

network. 

A comparison of the results of the future and proposed condition illustrate the effect that the residual load 

has on daily flow rates. Figure 4-1 shows that residual influence occurs up to approximately an 80th 

percentile, of which greater than this rainfall becomes a greater influence on the effect of discharges at 

LDP006.   
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Figure 4-2 Cumulative probability distribution of EC at LDP006 

From Figure 4-2, the probability of not exceeding should be viewed inverse to that of the flow, that is, 

lower EC values are likely to be as a result of higher flows and higher EC values should be considered 

as a result of very low flows. This relationship is due to the diluting effect of low EC rainfall; however, this 

may not apply in all scenarios but is expected in the majority of cases at SCSS.  

It is clear that the increase in EC of LDP006 discharges occurs in future and proposed scenarios as a 

result of the diversion of clean water away from LDP006 which has historically had a diluting effect. But 

within the proposed scenario a lower limit on EC is predicted at LDP006, by the introduction of the 
residuals (at an EC of 2,500 µS/cm) which is less than the current EC of Cooks Dam (median of 

3,273 µS/cm). When proposed conditions are compared with existing conditions, EC has historically 

been more diluted from clean catchment runoff contributing to LDP006 under existing conditions. 

Very minor differences are noticed in the future and proposed conditions. The common point between 

the two conditions are that the EC is predicted to become concentrated on a daily basis due to the 

diversion of diluting surface water.  

4.2 Contamination risk of shallow groundwater 

There is no specific sequence proposed for the emplacement of the residuals in the new REA at the 

SCSS. The emplacement of the residuals within the REA will occur concurrently with the emplacement of 

the fine rejects materials slurry from SCSS’s coal handling and preparation plant (washery). The 

residuals emplacement will use sub-aerial deposition techniques similar to that currently used at the site 

for the coal fines slurry (refer Section 3.3.7 and Section 4.2.7 of the Statement of Environmental Effects) 



 

17 

 

22/18193/114045 

and will be transferred from the SWTP to the REA regularly but not necessarily on a daily basis. It is 

noted the water resources impact assessment (GHD, 2016a) has assessed the impact of the transfer of 

the maximum 0.43 ML/day whereas in reality the transfer rates will be in the range 0.16 -0.35 ML/day.  

The assessment of risk to the shallow groundwater considered:  

 Groundwater environment water quality. 

 Jar testing undertaken for the SWTP. 

 Case study of Newstan Colliery Water Treatment Plant. 

 Mixing model of residual water quality and LDP006 water quality.  

As supported by the outcomes of the water and salt balance (GHD, 2016b), groundwater forms a 

majority of the discharge at LDP006 under the future and proposed scenarios (i.e. catchment diverted 

away from LDP006). The mixing model for residuals water quality and LDP006 water quality, provided in 

Section 6.4.1 and 6.4.2 (GHD, 2016a) assessed the potential risks to water quality at LDP006 by 

identifying any introduced water quality parameters that may be present within the Springvale Mine feed 

water that may not be prevalent in LDP006 discharges or shallow groundwater. The result of this 

assessment found that the addition of residuals to the REA would have a diluting effect on most metals 

present in LDP006 discharges.  

The assessment of re-mobilisation of metals stored within the REA and residual mix, whilst not 

specifically assessed as a risk, is outlined in Section 6.5.1 and considers that metal contamination of 

shallow groundwater is unlikely given the function of the co-precipitation with ferric chloride. To mitigate 

re-mobilisation of metals disposed of within the REA, the management of pH will be required to ensure 

that water stored is within the bounds of 6.5 to 8.5 pH units.  

To mitigate the connectivity between the REA and the shallow groundwater environment the use of 

coarse coal rejects around the emplacement area perimeters and the deposition of fine coal rejects in the 

centre of the REA has been undertaken historically. This emplacement methodology continues to be 

utilised. Adopting this approach seeks to form a reduced hydraulic conductivity of the emplacement area 

with the shallow groundwater as over time the coarse coal reject material voids are filled with fine coal 

slurry and material consolidation occurs. The re-mobilisation risk should further reduce over time.  

Increased groundwater monitoring is to be undertaken on groundwater bores at a number of strategic 

locations to identify sources of EC and surface to groundwater interactions. Each of the groundwater 

bores will have monitoring equipment installed that will continuously gauge both level and EC at a 

timestep less than one day. Monitoring historically is undertaken weekly which does not cover the 

response speed expected between surface and groundwater.    

The residual operation and concentration of the material being transferred from the SWTP to the REA is 

proposed to be monitored and assessed within the commissioning phase of the water treatment plant.  
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4.3 Proposed clean water diversions 

As noted in Section 2.4 the concept designs of the diversions works relating to the separation of the 

clean and dirty water within the Lambert Gully catchment within the SCSS have been completed (refer 

Attachment A), and Springvale Coal are now progressing with the detailed design works using the survey 

and LIDAR data from the site for the optimisation of the clean and dirty water flowpaths.  

Construction of the diversion works is proposed to be staged, with the Stage 1 works expected to be 

completed in 2017 and the second and final Stage 2 works are expected to be completed in 2019, prior 

to the operation of the SWTP.   

Water quality and flow monitoring are to be implemented on the proposed clean water diversion works 

prior to completion of diversions and will continue after the works have been completed until a 

statistically robust baseline data have been obtained to validate the future conditions modelled in the site 

water and salt balance included in GHD (2016a).  

The diversion of upstream clean water away from Retention Dam (refer to Drawing number 21-24377-

C323 in Attachment A) represents the most significant diversion works that will be constructed in the 

future. The site water and salt balance modelling results for the existing (existing diversion structures), 

future (diversion structures within Lamberts Gully installed) and proposed (transfer of residuals from the 

SWTP to the REA) are presented in Section 6.3 of GHD (2016a). The results show that the 

implementation of the clean water diversions modelled under future conditions will likely improve the 

water quality of discharges through LDP006. 

The proposed drainage paths of the overflows from the retention pond are to be through existing SCSS 

property to contribute to the Lamberts Gully waterway, downstream of the LDP006 infrastructure. The 

ability of the Lamberts Gully to manage these overflows will remain the same as existing (or pre-clean 

water diversion) conditions as the overall catchment contributing to Lamberts Gully is relatively similar.   

The implementation of the clean water diversion will enable improved clarity around water volumes at 

LDP006, which will be confirmed from the flow and water quality data from monitoring proposed to be 

undertaken in the future, noted in Section 2.4.  

The catchment that will be diverted away from LDP006 contains land uses typical of both clean 

catchment and catchment with construction disturbances. The catchment however currently does not 

contain coal works or coal handling activities (the activities defined within the EPL). The water quality 

risks associated with these diverted catchments are likely to be that of a disturbed catchment, including, 

at times, the potential for elevated total suspended solids, turbidity and elevated salinity.  
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Figure 4-3 Main Sediment Dam – EC levels from 2013 to 2015 

Figure 4-3 shows the elevated salinity present within Main Sediment Dam, a clean water dam over the 

last two years. The data indicates that the salinity levels for potentially disturbed catchments are not 

related to coal works or handling.  

The diversion works will improve the management of dirty and clean water as part of the operations into 

the future, coupled with ongoing rehabilitation of disturbed catchments. With the redirection of all dirty 

water catchments to designated dirty water storages (Washery Dam, SLG06, and Cooks Dam), this 

allows for the opportunity for the water to be reused by the site operations rather than being discharged.  

The existing conditions represent the site operating as one system with dirty and clean systems mixed. 

The proposed works will delineate the two categories of water and allow for improved management. 

Some concentrating effects may be observed at LDP006 following the diversion, however, annual 

discharge volume and salt loads are likely to be reduced on average.   

4.4 Blue Mountains Conservation Society 

4.4.1 Clean and dirty water – requirements, implications and desirable outcomes 

The suggestion of gathering all clean and dirty water from SCSS and redirecting to a treatment system is 

not a sustainable solution nor is it practical. The appropriate rehabilitation of catchments should be 

sought by operations with catchment runoff allowed to re-contribute to its appropriate outlet. The impact 

of removal of water from a waterway can be close to, if not similar, the impact of degraded water quality. 

The runoff water quality of rehabilitated catchments may not be reflective of natural catchments however 

with time and the maintenance of a stable landform runoff will begin to return to an improved state.  

The proposal to collect clean and dirty water from the SCSS and the residuals from the SWTP and 

transferred to the proposed reverse osmosis / water treatment plant in the SWTP is neither sound nor 

pragmatic. The residuals waste stream results from the water treatment process and require to be 

disposed of as a waste product, not further treated through the water treatment plant.  
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The SCSS water has a much higher salinity than the mine water salinity (median EC of 1,170 µS/cm) 

that the proposed water treatment plant is designed to treat to specified EC criteria specified in Schedule 

4, Condition 12 of Springvale Mine’s consent (SSD 5594).  

The SWTP will make a major contribution to improving water quality in the Coxs River catchment, but 

cannot be seen as providing a single standalone solution for management of all water quality issues in 

the Western Coalfield, including water from SCSS. Moreover, the SWTP has been designed to operate 

within the existing operating parameters at the MPPS. This includes variable power generation 

requirements and associated cooling water system make up requirements and the capacity of the 

existing brine management facilities at MPPS. The design parameters of the proposed water treatment 

plant cannot be significantly increased without a major overhaul to the existing MPPS operations and 

development of further solutions for brine and residuals management. 

Management of water from sources other than the Springvale and Angus Place mine dewatering facilities 

does not currently form part of the SWTP.   

4.4.2 Modelling deficiencies 

The Project’s water and salt balance considered salt as a component of the water balance (considered 

an indicator parameter for potential mining impact) and incorporates a basic mixing model for how 

residuals and the current groundwater quality would interact. Cumulative assessments undertaken within 

the regional water and salt balance considered information available at the time for all industries down to 

Lake Burragorang.  

4.5 Colong Foundation for Wilderness 

4.5.1 Modelling omits cumulative impacts 

A regional water and salt balance undertaken as part of this Project and the SWTP was referenced and 

assessed as part of the impact assessment. This regional assessment considered all aspects of the 

catchment contributing down to Lake Burragorang.  

Regional modelling undertaken has not considered the Lithgow City Council Blackmans Flat Project as 

will install an impermeable liner and leachate management system, and groundwater infiltration is 

unlikely. In regards to the MPPS ash emplacements, these have been assessed to have limited 

connectivity to the shallow groundwater environment and Wangcol Creek (SKM, 2010) although this is 

subject to further groundwater monitoring investigations currently being undertaken.  

4.5.2 Treatment of LDP006 discharges 

Existing LDP006 discharges comprise of overflows from Cooks Dam and overflows from Retention Pond 

(which includes catchment runoff from Lamberts Gully). The proportion of flow from Cooks Dam 

overflows makes up the majority of annual contribution to LDP006 discharges. Water balance results 

presented for LDP006 indicate a predicted 90th percentile volume of water to be 1,348 ML/year (average 

of ~3.7 ML/day). The clean water diversion works are designed to improve the water management of the 

site and provide clarity around discharge quality and quantity via LDP006, unaffected by catchment 

contributions. This requirement addresses a statement of commitment proposed in the Western Coal 

Services Project. 
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4.5.3 Deposition of water treatment plant residuals 

The Project outcomes have been supported by jar testing as well as the evaluation of other operating 

treatment plants considered as case studies. The assessment outcomes indicated that residuals 

contribution to the water management at the site, and indirectly to the shallow groundwater system will 

effectively dilute the constituents already present underground at SCSS, based on the comparison of 

concentrations of residuals (2,500 µS/cm) and the existing groundwater environment with EC as high as 

approximately 4,500 µS/cm.  

4.5.4 Clean and dirty water flows 

The future water management scenario considered as part of the Project’s water and salt balance 

(2016b) considered that catchments to be diverted away from LDP006 will progressively be rehabilitated 

to an appropriate condition such that they can be considered clean. Whilst catchments are being 

rehabilitated, the Main Sediment Dam, and Retention Pond will operate as sediment control structures. 

Elevated salinity from rehabilitated catchments when compared to natural catchment is inevitable but as 

Colong Foundation indicate, this is much lower than the water being discharged at LDP006.  

Runoff and water captured by the Co-disposal REA (no longer in use) is managed within the dirty water 

system currently and into the future. This water will not report to any component of the clean water 

diversion works proposed into the future. This REA is being progressively rehabilitated.  

4.5.5 Groundwater environment 

The groundwater environment is understood to be a well-mixed body of water that cannot be 

distinguished between clean, dirty or contaminated. The water quality of the groundwater indicates that it 

is not representative of any other water type hence it has been classified as groundwater. A few key 

points should be considered to clarify the statements made: 

 Cooks Dam is located in the lowest part of the Lithgow Seam, within which shallow groundwater 

environment accumulates and flows.  

 Water levels maintained within both Cooks and DML Dam are reflective of the groundwater table. To 

maintain these storages lower, an overall lowering of the groundwater table is required. Springvale 

Coal seek to reduce the opportunities for surface water infiltration (where practicable and within their 

operational extent) to the underground in attempt to reduce this relationship.   

 The groundwater system is broad in shape and large in volume and grout cut-off walls would do little 

to address the concerns made by Colong Foundation. Investigations into the groundwater 

environment have resulted in findings that suggest the large majority of site is subject to both 

infiltration and seepage effects driven by groundwater level.  

 There is likely connectivity between Wangcol Creek and the shallow groundwater for the upper 

catchment of Wangcol Creek as water levels within the creek are maintained more consistently 

through dry periods as observed by the gauge located upstream of the SCCS site.  
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27 February 2017 

Nagindar Singh 
Environmental Projects Coordinator - West 
Springvale Coal Pty Ltd 
1384 Castlereagh Highway 
LIDSDALE  NSW  2790 

Our ref: 2218584-65623 
Your ref:  
 

Dear Nagindar   

Modification for Water Treatment Plan Residuals 
Water and Salt Balance Model Sensitivity 

1 Background 

Springvale Coal Pty Limited is seeking a modification (MOD 1) to State Significant Development consent 

SSD-5579 to address operational interactions with the proposed Springvale Water Treatment Project 

(SWTP). The modification is to allow for the receipt of residuals stream from the water treatment plant 

and emplacement within the existing reject emplacement area at the Springvale Coal Services site 

(SCSS).  

A water and salt balance model was developed for the Coxs River catchment to assess the impact of the 

SWTP and the emplacement of residuals at the SCSS. The residuals stream was modelled using a 

maximum flow rate of 0.43 ML/day and maximum electrical conductivity (EC) of 2,500 µS/cm. These 

parameters were based on conservative estimates which have since been reviewed. The predicted 

volume of residuals is expected to range from 0.16 ML/day to 0.35 ML/day, with an EC between 

1,100 µS/cm and 1,200 µS/cm. 

This letter details the methodology and results of water and salt balance modelling for the Coxs River 

catchment to provide a sensitivity analysis of the parameters used to model the residuals stream from 

the SWTP to the SCSS. 

2 Methodology 

The water and salt balance model was developed as part of the Water Resources Impact Assessment 

for the Western Coal Services Project Modification 1. Note that this same model has been updated to 

assess the amended SWTP and considers the transfer of excess treated water from the water treatment 

plant to Thompsons Creek Reservoir. As a result, some modelling predictions will vary from those 

presented in the Western Coal Services Project Modification 1 impact assessment. However, this does 

not affect results for Wangcol Creek catchment. 

A number of scenarios were modelled with varying flow and EC for the residuals stream, as shown in 

Table 2-1. Note that Scenario 1 is the same as the results presented in the Western Coal Services 

Project Modification 1 and amended SWTP impact assessments using the maximum flow and EC 

values. 
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Table 2-1  Modelling scenarios 

Scenario Flow (ML/day) EC (µS/cm) 

Scenario 1 0.43 2,500 

Scenario 2 0.35 1,200 

The following operational conditions were modelled, all with a 50% power generation requirement at 

Mount Piper Power Station: 

 Existing conditions – based on site conditions in the year 2016. 

 Future conditions – based on site conditions following the implementation of improvements to the 

clean water management system at the SCSS. 

 Proposed conditions – based on site conditions following the commissioning of the SWTP and 

residuals emplacement at the SCSS. 

3 Results 

Average annual results of flow and EC are presented for the following locations in the Coxs River 

catchment: 

1. LDP006 discharge to Wangcol Creek from the SCSS. 

2. Wangcol Creek at the confluence with the discharge from LDP006. 

3. Wangcol Creek at the confluence with the Coxs River. 

4. Coxs River at the inflow to Lake Wallace. 

5. Coxs River at the inflow to Lake Lyell. 

6. Coxs River at the inflow to Lake Burragorang. 

3.1 Scenario 1 

Summaries of the change in average results between existing, future and proposed conditions for 

Scenario 1 are presented in Table 3-1, Table 3-2 and Table 3-3 for the water volume, salt load and EC 

respectively. This scenario modelled the residuals stream from the SWTP with the maximum flow rate of 

0.43 ML/day and EC of 2,500 µS/cm. 
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Table 3-1  Summary of change in water volume results for Scenario 1 

Location 

Existing 

conditions 

(ML/year) 

Future 

conditions 

(ML/year) 

Proposed 

conditions 

(ML/year) 

Change between 

Existing and 

future 

conditions 

Existing and 

proposed 

conditions 

Future and 

proposed 

conditions 

1 848 441 570 -48% -33% 29% 

2 2,719 2,659 2,791 -2% 3% 5% 

3 3,027 2,965 3,097 -2% 2% 4% 

4 23,174 23,400 15,490 1% -33% -34% 

5 33,616 33,826 25,848 1% -23% -24% 

6 123,418 123,560 122,737 0% -1% -1% 

Table 3-2  Summary of change in salt load results for Scenario 1 

Location 

Existing 

conditions 

(tonnes/year) 

Future 

conditions 

(tonnes/year)

Proposed 

conditions 

(tonnes/year) 

Change between 

Existing 

and future 

conditions 

Existing 

and 

proposed 

conditions 

Future and 

proposed 

conditions 

1 1,521 1,107 1,446 -27% -5% 31% 

2 1,815 1,553 1,892 -14% 4% 22% 

3 1,838 1,575 1,915 -14% 4% 22% 

4 10,221 10,174 4,008 0% -61% -61% 

5 11,391 11,334 5,306 -1% -53% -53% 

6 14,315 14,305 12,630 0% -12% -12% 



 
 

4 2218584/2218584-LET-A-
WaterSaltBalanceModelSensitivity_forreview_20170228 

Table 3-3  Summary of change in electrical conductivity results for Scenario 1 

Location 

Existing 

conditions 

(µS/cm) 

Future 

conditions 

(µS/cm) 

Proposed 

conditions 

(µS/cm) 

Change between 

Existing and 

future 

conditions 

Existing and 

proposed 

conditions 

Future and 

proposed 

conditions 

1 2,680 3,750 3,790 40% 41% 1% 

2 1,000 870 1,010 -13% 1% 16% 

3 910 790 920 -13% 1% 16% 

4 660 650 390 -2% -41% -40% 

5 510 500 310 -2% -39% -38% 

6 170 170 150 0% -12% -12% 

As shown in Table 3-1, the emplacement of residuals at the SCSS was modelled to increase LDP006 

discharge by 29% compared to future conditions. However, the increase in LDP006 discharge is 

compensated by the installation of clean water diversions at the site, with an overall decrease in LDP006 

discharge of 33% when compared to existing conditions. 

Flow is increased slightly in Wangcol Creek under proposed conditions by 3% and 5% at the confluence 

with the discharge from LDP006 compared to existing and future conditions respectively and by 2% and 

4% at the confluence with the Coxs River compared to existing and future conditions respectively.  

The results for proposed conditions compared to existing and future conditions indicate a decrease in 

inflows to Lake Wallace of up to 34% and to Lake Lyell of up to 24%. This is due to the commencement 

of the SWTP, which involves the cessation of discharges from Springvale Mine’s LDP009 to the 

catchment, with mine water make transferred to the SWTP for use at Mount Piper Power Station. 

The salt load of LDP006 discharges under future and proposed conditions was predicted to decrease by 

27% and 5% respectively compared to existing conditions, as shown in Table 3-2. However, due to the 

associated decrease in water volume, the EC of LDP006 discharges was predicted to increase by up to 

41% compared to existing conditions, as shown in Table 3-3. This was due to modelled improvements in 

the separation of the clean and dirty water management systems at the SCSS, resulting in clean water 

reporting to Wangcol Creek rather than LDP006. The impact of emplacing residuals from the SWTP at 

the SCSS under proposed conditions was modelled to increase the salt load at LDP006 by 31%, as 

shown in the comparison with future conditions, which resulted in a slight increase in EC of 1%. 

The salt load and EC in Wangcol Creek was predicted by the water and salt balance modelling to 

decrease under future conditions compared to existing conditions, due to a reduction in salt yield from 

disturbed areas as they are rehabilitated and the future improvements in clean water management at the 

SCSS, with increase clean water contributing directly to Wangcol Creek rather than LDP006. The 

increase in EC modelled at LDP006 was predicted to increase the EC in Wangcol Creek by 16% 
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compared to future conditions. However, the changes to the clean water management system were 

found to mitigate the majority of this increase, with only a 1% increase in EC for proposed conditions 

compared to existing conditions. 

The future changes to water management at SCSS was predicted to result in a negligible to slight 

decrease in the salt load and EC of the Coxs River at the inflow to Lake Wallace, Lake Lyell and Lake 

Burragorang compared to existing conditions. A more significant decrease in salt load and EC was 

observed under proposed conditions compared to both existing and future conditions. This occurred as a 

result of the SWTP under proposed conditions, with the treatment of mine water make using reverse 

osmosis processes to decrease EC and the reuse of this water at Mount Piper Power Station. 

3.2 Scenario 2 

Table 3-4, Table 3-5 and Table 3-6 present the changes in average results for existing, future and 

proposed conditions for Scenario 2 for water volume, salt load and EC respectively. This scenario 

modelled a reduced flow rate of 0.35 ML/day and reduced EC of 1,200 µS/cm for the residuals. 

Table 3-4  Summary of change in water volume results for Scenario 2 

Location 

Existing 

conditions 

(ML/year) 

Future 

conditions 

(ML/year) 

Proposed 

conditions 

(ML/year) 

Change between 

Existing and 

future 

conditions 

Existing and 

proposed 

conditions 

Future and 

proposed 

conditions 

1 848 441 544 -48% -36% 23% 

2 2,719 2,659 2,766 -2% 2% 4% 

3 3,027 2,965 3,072 -2% 1% 4% 

4 23,174 23,400 15,465 1% -33% -34% 

5 33,616 33,826 25,822 1% -23% -24% 

6 123,418 123,560 122,727 0% -1% -1% 

Table 3-5  Summary of change in salt load results for Scenario 2 

Location 

Existing 

conditions 

(tonnes/year) 

Future 

conditions 

(tonnes/year)

Proposed 

conditions 

(tonnes/year) 

Change between 

Existing 

and future 

conditions 

Existing 

and 

proposed 

conditions 

Future and 

proposed 

conditions 

1 1,521 1,107 1,379 -27% -9% 25% 
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Location 

Existing 

conditions 

(tonnes/year) 

Future 

conditions 

(tonnes/year)

Proposed 

conditions 

(tonnes/year) 

Change between 

Existing 

and future 

conditions 

Existing 

and 

proposed 

conditions 

Future and 

proposed 

conditions 

2 1,815 1,553 1,825 -14% 1% 18% 

3 1,838 1,575 1,848 -14% 1% 17% 

4 10,221 10,174 3,941 0% -61% -61% 

5 11,391 11,334 5,246 -1% -54% -54% 

6 14,315 14,305 12,606 0% -12% -12% 

Table 3-6  Summary of change in electrical conductivity results for Scenario 2 

Location 

Existing 

conditions 

(µS/cm) 

Future 

conditions 

(µS/cm) 

Proposed 

conditions 

(µS/cm) 

Change between 

Existing and 

future 

conditions 

Existing and 

proposed 

conditions 

Future and 

proposed 

conditions 

1 2,680 3,750 3,780 40% 41% 1% 

2 1,000 870 980 -13% -2% 13% 

3 910 790 900 -13% -1% 14% 

4 660 650 380 -2% -42% -42% 

5 510 500 300 -2% -41% -40% 

6 170 170 150 0% -12% -12% 

Comparison of the results in Table 3-1 and Table 3-4 indicates that the reduced residuals flow rate from 

the SWTP to the SCSS was modelled to reduce LDP006 discharges slightly, by 25 ML/year on average. 

LDP006 discharges under proposed conditions compared to future conditions were predicted to increase 

by 23% (compared to 29% for Scenario 1). For proposed conditions compared to existing conditions, the 

overall decrease in LDP006 discharges was 36% for Scenario 2 (compared to a decrease of 33% for 

Scenario 1). The reduced residuals flow rate used in Scenario 2 was estimated to have a limited impact 

on the flow of Wangcol Creek compared to the results for Scenario 1, with no impact on results for the 

inflows to Lake Wallace and Lake Lyell. 



 
 

7 2218584/2218584-LET-A-
WaterSaltBalanceModelSensitivity_forreview_20170228 

The reduced flow rate and EC for the residuals stream modelled in Scenario 2 resulted in a reduced salt 

load for LDP006 discharges compared to Scenario 1, as shown in Table 3-5, and a corresponding 

decrease in EC of 10 µS/cm, as shown in Table 3-6. The EC of Wangcol Creek under proposed 

conditions compared to existing conditions was modelled to decrease by between 1% and 2% for 

Scenario 2 (compared to an increase of 1% for Scenario 1). As with the results for water volume, 

modelling of Scenario 2 indicated limited sensitivity for the salt load and EC of inflows to Lake Wallace, 

Lake Lyell and Lake Burragorang. 

Sincerely 

GHD Pty Ltd 

 

Lachlan Hammersley 
Senior Water Engineer 

+61 2 4979 9993 
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