
Request for Advice 

Independent Expert Scientific Committee on CSG and Large Coal Mining 

1. Summary Details 

1.1 Project Title 

Project name: Watermark coal project 

1.2 Requesting Organisation 

Requesting Organisation : Department of Sustainability. Environment, Water, 
Population and Communities 

Regulator: nJa 

Representative: James Tregurtha, Assistant Secretary, South Eastern Australia 
Assessments 

Contact Details: 

Phone: (02) 6274 1444, Email: james.tregurtha@environment.gov.au 

1.3 EPBC Act Referral 

Reference: 2011 /6201 

Assessment 1 Secondary Officer: 

1.4 Advice Stage 

• Accredited Assessment, NSW Department of Planning and Infrastructure - Part 4, 
Division 4.1 of the NSW EP&A Act. 

• NSW DP&I have released the Environmental Impact Statement for a period of public 
comment. 

• The EIS documents for the project have been released for a period of public 
comment, which is open until Friday 26 April 2013. 

1.5 Request Details 

To inform the department's assessment of likely impacts on the quality and hydrological 
regimes of water systems that may support matters of national environmental significance 
(MNES) in and surrounding the project area, the department poses the following questions to 
the Committee: 

1. Does the Committee consider that the proponent has provided sufficient information on 
the water resources and its management to assess likely significant impacts from its 
proposed action? - If the information is considered insufficient for that purpose, what 
advice regarding areas of inadequacy can the committee provide? 

2. Is the assessment of the current condition of the ground and surface water 
environments in and surrounding the project area accurate? 

3. Are the various models used to assess the potential impacts of the project on ground 
and surface water in and outside the ro'ect area, a ro riate for the ur ose and 
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acceptable as compared to known industry best practice? Are the data and assumptions, 
on which the models were based, valid and accurate? Have all reasonably 'foreseeable 
scenarios been modeled (e.g. low flow periods, climate change, simultaneous flooding 
events in surrounding water bodies etc.)? 

4. Are the model output data valid, accurate and representative of the systems they are 
modeling (including the ephemeral waterways)? Have the output data been presented 
and interpreted in an appropriate, relevant way, relative to the likely impacts of the 
proposal , including for the flow regimes of ephemeral waterways within and surrounding 
the project boundary? What level of confidence can be applied to the results and 
conclusions presented in the EIS? 

5. Has the EIS comprehensively identified, assessed and quantified all potential impacts 
of the proposal on water systems within and outside the project area? If not, what impacts 
have not been covered and/or what information is required? 

6. Is the assessment of the nature and extent of post-rehabilitation impacts on ground 
and surface waters accurate? 

7. Has the cost-benefit analysis (page 55) properly considered the potential negative 
impacts of the proposal on water-resources? If not, what would be required to address 
this? 

8. Does the Committee find the water management, mitigation and monitoring measures 
proposed to be appropriate, accurate, reasonable and effective? To what degree, if any, 
do the proposed mitigation and management measures reduce impacts? Also: 

- Are the water storages proposed during operation sufficient to ensure no 
contamination of downstream surface waters? 

- Is baseline water monitoring data sufficient to provide an accurate and representative 
baseline against which changes may be determined during and after mining 
operations? 

- Are the parameters to be measured in ground and surface water monitoring 
appropriate and sufficient to cover the likely water quality impacts? 

- Are there any other mitigation measures that could be implemented to further reduce 
any impacts? 

9. There are a number of other mines either existing or proposed in the area surrounding 
the proposed Watermark Coal project. The existence and operating management of 
these mines within this area raises the possibility of cumulative impacts. Does the 
Committee identify any particular concerns relating to cumUlative impacts? 

1.6 Proponent Details 

Proponent Name: Shenhua Watermark Coal Ply Limited 

Proponent Contact Details: 

Mr. Paul Jackson, Project Director, Shenhua Watermark Coal Ply Limited 

Email: l2aul.jackson@shenhuawatermark.com 

1.7 Website Links 

EIS Documentation available on NSW DP&I website: 

httQ:llma jorl2rojects .l2lan ning. nsw. gov . aulindex .121?action=view job&job id-4975 

Shenhua Watermark Coal Pty Limited website: (not available) 

Please note: The specific references throughout this Request for Advice document to 
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figures, page numbers, volumes, appendices and so forth refer to the above 
EIS documentation (Attachment A - available electronically). 

1.8 Public Submissions 

During EPBC Act referral: 32 comments 

During assessment: The public comment period on the EIS is open until Friday 26 April 2013. 

2. Project Description 

2.1 Project Location 

The project is located approximately 25 km south south-east of the township of Gunnedah 
and to the immediate west of the village of Breeza within the Gunnedah Local Government 
Area. The project is located in the Gunnedah Basin which covers more than 15,000 square 
km in the north-western region of NSW. The Project is approximately 282 km by rail from the 
export Port of Newcastle. 

Figure 1 of the EIS shows the general location of the project site, and Figure 2 (page 6, 
Chapter 2, Volume 1) indicates the project boundary, and 1st - 4th order and higher streams 
in the near vicinity, Figure 9 (pag,e 26, Volume 1) shows the layout of the project. 

2.2 Project Description 

Development and operation of an open cut coal mine for a period of 30 years, extracting up 
to 268 Mtpa of ROM. 

The EIS states a total of 4, 021 ha of woodland and grassland habitat will be removed. The 
proponent notes that indirect impacts on surrounding vegetation is also possible, but does not 
provide any information to quantify this. 

The EIS states there are deeper coal resources present beyond the 30 year mining limit. 
Shenhua Watermark may, depending on market factors and resource confirmation, seek 
further relevant approvals for the extraction of these. 

• The proponent does not indicate if they own any adjacent land or exploration licences for 
any such area. It is not clear where the additional resource (above) is located, how it 
overlaps with the current proposal or extends beyond it, nor likely timing for pursuing this 
additional resource. 

2.3 Project Type 

Development and operation of open cut coal mine. 

2.4 Resource 

The project will extract the open cut coal reserve from the Hoskissons and Melvilles 
seams. 

2.5 Operation Area 

• Conceptual detailed design is provided in Appendix B which will be revised and finalized 
upon seeking relevant additional building and construction approvals. 

• The orientation of individua l components of the Mine Infrastructure Area (MIA), location 
and sizing of water management structures and the location of other associated facilities 
within the Disturbance Boundary are yet to be confirmed. The MIA is anticipated to 
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contain (at least) ... waste water treatment facility and water management infrastructure 
(see page 43 - 47). 

• Total area of the lease does not appear to have been provided in the documentation. nor 
the depth of the pit. 

2.6 Establishment Activit ies 

The EIS indicates that works will be undertaken outside the outside the disturbance boundary 
(and quite possibly the project boundary) although no detailed information is provided on 
these proposed works. 

The proponent has not included the size of the area within the project boundary. However, 
the disturbance area (not including indirect impacts) is described as 4, 084 ha of land 
disturbance. Construction activities within the disturbance area will include: 

• construction and operation of surface and groundwater management and reticulation 
infrastructure including pipelines, pumping stations/bore field and associated 
infrastructure for access to water from the groundwater aquifers in the vicinity of the 
Project, the Mooki River and private dams to the north-east of the project boundary 

• construction and operation of a handling and preparation plant, 

• waste disposal facil ities, 

• construction and operation of a rail spur, loop, overpass loading facility and 
connection to existing railway, 

• As stated by the proponent: "Some of the infrastructure such as water. power and 
communications infrastructure will be located outside the disturbance boundary 
(and quite possibly the project boundary). Additional disturbance associated with 
ancillary works including fencing, firebreaks, water divers ion structures, pipelines, 
a bore field, m inor contour banks, access tracks, explosives storage facilities, 
power lines, sediment and erosion control structures will also be required and 
are part of the Project for which consent is soughC 

Further detail on page 25, Section 3, Volume 1. 

2.7 Operation Detai ls 

• The project seeks to recover approximately 268 Mt of ROM coal within the 30 year mining 
limit to produce approximately 159 Mt of product coal. Up to 1,629 Million bank cubic 
metres (Mbcm) of overburden material will be moved and approx. 108 Mt of coal reject 
and tailings will be produced during processing of ROM coal during the life of the project 

• Topsoil will be stripped by scrapers, overburden blasted and removed by shovel or 
excavator and trucks before proceeding with coal extraction. The fleet will then progress 
through the sequence to uncover each coal seam to be extracted. Infrastructure 
supporting day to day activities will be constructed as required. likely to include, among 
other things: erosion and sediment control structures, water reticulation systems, in-pit 
fuelling areas, and storage areas. An equipment list provided on page 37 (Table 7). 

• Mine planning predicts approximately 240 blast events per year, or up to an average of 5 
blast events per week will be required once mining rates raach a steady state. 

• Placement and shaping of overburden and placement of rejects or tailings is described on 
page 36. Coal handling and preparation, tai lings and reject management, page 37-40. 

• Tailings and reject management (Volume 1, Chapter 3) - The CHPP will generate coarse 
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rock and fine tailings rejects representing the waste products of the coal preparation 

process. The indicative volument of coarse rejects and fine tailings to be produced by the 

Project is in Table 6 (page 36).Coarse rejects and fine tailings will be dewatered as part of 
the CHPP process and directed to a rejects bin via a conveyor system from the CHPP. 

This material will then be loaded onto haul trucks for co-disposal within the OEAs. 

• Volume 1 (Chapter 3) - the project will require an ongoing and reliable water source to 

enable processing of coal and also for dust suppression. The water management system 
will be designed and operated to minimize the impacts of the Project on downstream 

water quality. The system will be operated to fully contain mine water on the mine site and 
to preferentially reuse this water. The project also proposes to draw water from adjoining 

water sources pursuant to water access licences already held or to be purchased from 
within the water market. One or more electric pump stations and a pipeline will be 
constructed to the Mooki River (see Figure 9). The main components of the water-re lated 
infrastructure for the project include: Sediment dams to collect and treat runoff from the 
OEAs; Dirty water drains to divert sediment-laden runoff from the OEAs to sediment 

dams; Clean water drains to divert runoff from undisturbed catchments around areas 
disturbed by mining; A dirty water storage system to store water pumped out of the mining 

areas and to collect runoff from the CCHPP and coal stockpile area. The mine water 
dams will be the first priority water sources for read watering and CHPP water demands; 
and raw water storage (the Main Dam) from the water supply pipeline. 

• Further details provided in Section 7.3 

2.8 Lifetime 

• The Project will facilitate the extraction of up to 10 Million tonnes per annum ROM coal via 
open cut mining methods over a 30 year period. 

• The project is proposed to be undertaken as expeditiously as possible. No dates are 
provided by the proponent, only a breakdown of actions referencing year 0 (year to 

commence) to year 30 of the proposed mine-life. 

• Mining operations will commence in the north-west of the Eastern mining Area and by 

Year 17 active mining will be completed in this area. (see Figure 9) ; mining operations will 
then commence in the northern end of the Southern Mining Area - overburden from the 
SMA will initially be utilized to backfill the EMA void. Byapprox. year 21, the EMA wi ll be 
completely backfilled and rehabilitated up to RL 380m . By year 24, active mining will be 

completed in the SMA. It wi ll then commence in the eastern edge of the Western Mining 

Area and overburden from this area will but used to backfill the SMA void (completed by 
year 26). By Year 30 active mining in this area is completed leaving a final void in the 

WMA. 

• There are deeper coal resources present beyond the 30 year mining limit. Shenhua 

Watermark may, depending on market factors and resource confirmation, seek further 
relevant approvals for the extraction of these. In this instance the WMA will be ideally 

placed for underground access to this coal resource. 

o No information is provided on the location of this additional resource, how it 
overlaps with the current project proposal or when it wou ld be pursued. 

• EIS states that should mining operations not continue beyond the 30 year mine plan, the 
orderly closure of the mine at the time could be achieved. 
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• See chapter 3 (volume 1) for more detail. 

2.9 Residual Site Condition 

See mine closure and rehabilitation information, below and in Volume 10, Appendix AA 
Permanent changes to ground and surface waters as a result of the project are modeled and 
discussed in further detail in Volume 8 and Volume 7, respectively and are outlined below. 

2.10 Site Rehabilitation 

• Volume 1, Chapter 3: Rehabilitation activities wi ll be undertaken progressively and as 
early as practicable to ensure that the total area of disturbance at anyone time is 
minimized. This wi ll be conducted in conjunction with the open cut mining process. Prior 
to the re-establishment of vegetation cover, temporary control measures will be utilized 
for erosion and sediment control. These measures may include sediment fences , sand 
bag sediment traps and rip rap scour protection (see Section 7.21 .3). Consideration will 
be given to erosion and sediment control measures during the construction and 
operational phases such as restricting access or modifying activities during wet weather, 
establishing exclusion zones around areas undergoing rehabilitation , reporting erosion 
and sediment hazards and regular inspections and maintenance of structures. 

• Volume 5, Appendix M, Chapter 10.6.3 - Approx. 2,386 ha is proposed to be rehabilitated 
within the Disturbance Area. Conservation has been given to the retention of land for 
agricultural purposes. The principle objective will be to recreate and establish, as best-as 
possible, a self-sustaining post-mining landscape that resembles the original vegetation 
communities. The Biodiversity Management Plan (BMP) wi ll contain further information 
on the staged rehabilitation of all open cut mining areas and will specify how the Project 
Boundary will be closed to mining and returned to other land uses. The rehabilitation of 
portions of the Disturbance Area would be a staged process. 

• A final void wi ll remain in the western portion of the disturbance area. The size and depth 
of this void is not described in the EIS. 

• The EIS states a rehabilitation Management Plan (RMP) uwill be developed". 

• See Volume 10, Appendix AA for further detail. 

3 Water Resources 

3.1 Regional Water Balance Model 

3.1.1 Regional Overview 

• The surrounding area is primarily agriculture - pastoral activities and irrigated cropping. 
Within the project boundary, land use consists of grazing with limited cropping. 

• The project is located approx. 25km south-east of the township of Gunnedah. The 
Gunnedah LGA is located approximately 320m above sea level (m AHD) on the Liverpool 
Plains of the Namoi River Valley. The region is generally flat. Topography is variable 
across the project boundary, ranging from Mt Watermark (512 m AHD) and Smokey Point 
(447m AHO) through to the black soil plains; 

• Geological features are described on p29-33, Volume 8, Appendix T. 

• A simulation of rainfall runoff for the Mooki River catchment is presented (page 51 of 
Appendix S) and the EIS also presents flood modeling conducted separately for 
Watermark Gully and Mooki River waterways. 

• It is not clear if flood modeling has been conducted to incorporate a scenario of 
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simultaneous flooding in more than one waterway or to incorporate the potential impacts 
of climate change. 

• It is not clear if the EIS has adequately identified and quantified potential connectivity 
between relevant ground and surface waters within and surrounding the site, and 
assessed possible impacts of the proposal on this connectivity. 

3.1 .2 Regional Groundwater 

• The Gunnedah Formation does not exist within the project boundary. The closest 
occurrence being 900m from the NE corner of the Eastern Mining Area and 1.3k in the 
south; The Narrabri formation is generally represented by the quaternary alluvium soil 
boundary of Banks (1995). Accordingly, the Eastern and Southern Mining Areas are set 
back by a minimum of 150m from the Narrabri Formation. 

• A large region of Tertiary volcanic known as the Liverpool Ranges occur some 45km to 
the south of the project boundary and cover an area of 5, 600 km2

. In a regional context, 
these tertiary aquifers are important to groundwater flow and constitute a significant 
recharge source for the alluvium. Flow is dominantly secondary through fracture networks 
as well as primary flow through weathered and porous vesicular zones within the unit. 
Fresh groundwater can be associated with the shallow tertiary basalts. 

• The upper section of the alluvial groundwater system is characterized by clays, silts and 
discontinuous lenses of sand. The lower zones are comprised of coarser grained alluvial 
sands and gravels, semi confined by the overlying clays. Previous investigators have split 
the Upper Namoi alluvium into two major formations, the Narrabri Formation and the 
Gunnedah Formation. The Narrabri Formation is typically a brown clay dominated 
aquitard, which becomes darker near the surface with minor sands and gravels, whereas 
the Gunnedah Formation is typically a sand and gravel aquifer with minor clay lenses. 
The sand and gravel channel deposits range in thickness from 5m to 30m. The Narrabri 
Formation conformably overlies the Gunnedah Formation. The alluvial sequence has 
been divided in this way to allow the geological complexity that exists to be simplified and 
represented in models and groundwater flow. 

• The Eastern and Southern Mining Areas are set back a minimum of approx. 1 km and 
1.3km from the Gunnedah Formation, respectively . They are set back from the Upper 
Namoi alluvium by a minimum distance of 150m and at least O.9km from the Gunnedah 
Formation aquifer. This means a significant zone of bedrock, with a minimum width of 
150m will remain between the proposed Eastern and Southern Mining Areas and the 
black soil plains. If the mining area face in these Mining Areas adjacent to the buffer zone 
is sloped back for geotechnical reasons at an angle of about 45 degrees, this will 
increase the buffer distance to approx. 260m at the toe of the SMA and 230m at the toe 
of the EMA 

• Research in the district indicates recharge to the alluvial aquifers occurs via: surface 
water seepage through beds of major watercourses (Significant) , stream flow, seepage at 
the toe of ridge areas, diffuse rainfall infiltration, irrigation returns , flooding and bedrock 
up-flow. 

• Figure 7.1 indicates the project boundary and the alluvium catchment boundary. 

• EIS states "Measurable subsidence has occurred in the Lower Namoi Valley, host to over 
30 years of irrigated agriculture. Similar to the Upper Namoi Valley, large quantities of 
water are extracted to irrigate predominantly cotton cropsn. 

3.1 .3 Regional Surface Water 
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0 The project is located within the catchment of the Mooki River, a tributary of the Namoi 
River. 

0 Surface runoff from the Disturbance Area drains in one of three general directions: 
0 North to the Mooki River floodplain , either via Watermark Gully or other smaller 

unnamed flow paths; 

0 South to Native Dog Gully, a tributary afthe Mooki River; or 

0 West towards Lake Goran, a large ephemeral lake. 

The catchment boundary and directions of surface drainage are shown in Figure 3.2 
(page 13, Appendix S). 

0 Historical water quality data provided in Appendix S. 

0 Volume 7, Appendix 8 , Figure 1.1 - project locality and surrounding waterways. 

0 Surface water balance model for the site operations - Appendix S, Volume 7, page 68. 

3.1.4 Data Uncertainties I Data Integrity Issues 

0 Refer to Volumes 7 and 8. 

0 Refer also to the comment made in 2.5 (above), 

3.2 Local Water Balance Model incorporating the Site 

3.2.1 Site Overview 

As above and below. 

3.2.2 Local and Site Groundwater Overview 

0 The main aqu,ifer unit identified within the project boundary is the Clare Sandstone, a 
relatively coarse and porous unit , particularly where subjected to weathering. 

0 Numerical simulation of groundwater flow in the aquifers was undertaken using the 
MODFLOW and SURFACT code. 

0 The EIS concludes that bores adjacent to the project boundary will not be significantly 
impacted by predicted reduction in groundwater levels of between O.Sm and 1.5m. Also , 
when mining is complete in the Southern and Eastern Mining Areas, there will be no net 
impact on the alluvial aquifer system water supplies due to the Project. Further, 
predictions from the modeling work indicate negligible effect on alluvial aquifer systems 
outside the project boundary. 

0 For further detail see: Chapter 8. 

3.2.3 Local and Site Surface Water Overview 

0 Geomorpohology (Section 7.5, p 150)· Three primary watercourses were identified within 
the project boundary, including Watermark Gully, Native Dog Gully and the Mooki River. 
These watercourses are classified as first and second order streams, with the exception 
of the d/stream reach of NDG and the Mooki River which are third and fourth order 
streams, respectively. See figure 2. Further detail see pages 150 -151 

0 The project is located in the Gunnedah Basin which covers more than 15,000 square km 
in the north·western region of NSW. The project is located within the catchment of the 
Mooki River, a tributary of the Namoi River. The headwaters of the Mooki River originate 
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on the northern slopes of the Liverpool Ranges and Coolah Tops, flowing in a northerly 
direction to the Namoi River north-east of Gunnedah. Several ephemeral first and second 
order streams traverse and drain the land within the Project Boundary, including 
Watermark Gully, Native Dog Gully and a series of smaller unnamed watercourses. 
Water bodies within the project boundary are primarily represented by farm dams. Further 
to the west is Lake Goran, which is a naturally occurring ephemeral lake, During periods 
of intense rainfall the lake overtlows to the east via Native Dog Gully. The catchment of 
Lake Goran is drained by Coomoo Coomoo Creek, Moreduval Hut Gully and Lever Gully 
from the south and some unnamed watercourses from the north and west. Flooding in the 
project boundary largely occurs during high rainfall events along Watermark Gully. This 
regime is typically influenced by surtace water runoff from Mt Watermark and the western 
ridges. Under similar conditions, Native Dog Gully is affected by backwater from the 
Mooki River. The floodplain area outside the project boundary between Native Dog Gully 
and Lake Goran is very flat with the flow direction during flood events affected by the 
relative levels and flows of these watercourses/bodies. [page 5, Chapter 2, Volume 1] 

• Water balance models for the site: surtace water balance model for the site operations -
Appendix S, Volume 7, page 68. 

3.2.4 Data Uncertainties I Data Integrity Issues 

• See Volumes 7 and 8 

4 Impacts of Development 

4.1 Groundwater Impacts from Project Activities 

Groundwater impacts - information acquired from a desktop assessment was considered as 
inputs in the development of the groundwater model. A three-dimensional groundwater flow 
model (MODFLOW SURFACT) was used to simulate the Project's impacts on the 
groundwater regime over time. The model grid is approximately 75km in width (east to west) 
and 91 km in length (north to south). Two separate models were constructed for the project -
a calibration model and a predictive model. A sensitivity analysis was carried out to rank the 
input parameters in terms of their influence on the predicted results. It was independently 
peer reviewed by Dr Noel Merrick, groundwater modeler, hydrogeologist, and geophysicist. A 
copy of the peer review report is at Appendix T. 

Proponent's modeling indicates: 

• Groundwater seepage varies throughout the mine life due to mine depth, strata being 
mined and hydraulic gradients induced by depressurization. Less than 1.5 Mega litres per 
day until Year 17, 2.1 MLlday Years 17-24 and up to 1.2 MLlday from Year 24 to closure. 
The contribution of seepage from the coal seams is relatively low. The predicted 
cumulative inflow of groundwater over the life of mine is approximately 5,500 ML. G 

• Page 305 - clarifies that the model predicts an average groundwater seepage rate into 
the mining areas of 180 MUyear with a peak of up to 760 MLlyear .... [for reference: page 
306 - average pumping rate from a single licensed agricultural bore in the Upper Namoi 
alluvium (within 10km of the project boundary) is 142 MLlyear. 

• Impacts on Permian Drawdown ... extends to a maximum of 3.2km in Year 25, predicts a 
drawdown of 25m or less in the Permian underlying the Narrabri Formation .. . and 
groundwater levels recovering to higher than pre-mining levels ... post-mining .... mining 
areas do not directly intersect the alluvial aquifers of the Narrabri and Gunnedah 
Formations. The ground water model indicates .. . close to the mining areas will induce 
downward vertical flow from the overlvinq alluvia l aquifers into the underlvinq Permian ... 
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therefore induces changes in groundwater levels in the alluvial aquifers ... As seasonal 
variation can be in the range of +/- 1 m to 2m it is possible the groundwater drawdowns 
could be masked during periods of significant sustained recharge. 

• The majority of the vegetation to be retained in the project boundary, including 
Mt Watermark is located in areas where the depth to groundwater is greater than 20m. As 
such any potential groundwater drawdown resulting from the project is considered 
unlikely to affect these vegetation communities as the groundwater is already beyond the 
reach of their roots. Therefore none of the vegetation communities within the project 
boundary are considered to be completely dependent on groundwater. 

• Pages 119 to 136 of Volume1 and also Appendix T (Volume 8) for further detail 

4.2 Surface Water Impacts from Project Activities 

Volume 1, Page 306 - during average and dry years it is predicted that annual volumes up to 
600 ML will be required to supplement the mine water supplies to ensure a reliable source of 
water to the CHPP. Pages 138 - 149 (surface waters and floods). 
A computer based simulation model (OPSIM) was used to assess dynamics of water balance 
(volume and salt loads) under varying rainfall and catchment conditions. 

The EIS concludes: during the life of the project there is potential for the reduction of 
catchment flows to surrounding waterways including the Mooki River, Watermark Gully, 
Native Dog Gully and Lake Goran. A decrease the vo lume of stormwater runoff consequently 
result in a reduction of flood discharg~s: 

• Less than 1 % of the Mooki River catchment to the confluence with 
Watermark Gully; 

• Approx. 17% of the catchment area of Watermark Gully to the Kamilaroi 
Highway; 

• Approx. 29% of the catchment of Native Dog Gully; and 

• Less than 0.4% of the catchment to Lake Goran. 

The RAFTS runoff routing model was used to estimate the 2, 5, 10, 20, 50 and 100 year ARI 
design event flood discharges along Watermark Gully. The project will impact on Watermark 
Gully through a reduction in contributing catchment area by approx. 25% consequently 
affecting the magnitude and frequency of flows along the watercourse. In addition, the 
project will partially fill the main channel in the upper reaches of Watermark Gully for the 
development of the OEA associated with the Western Mining area. This will result in a 
relocation of the main channel further to the east. 

The RAFTS runoff routing model was used to estimate flood discharges along the Mooki 
River catchment based on design rainfall intesntity-frequencyOduration data. The TUFLOW 
fully two-dimensional hydrodynamic model was used to estimate design flood levels and 
velocities along the Mooki River and its floodplains, including Native Dog Gully for the 100 
year ARI event. ... conclusions: Under a 100 year ARI design flood event along the Mooki 
River, a small area at the south-east corner of the disturbance boundary will be inundated to 
a depth of up to 1.7m.The area of inundation is located in a backwater area with very low flow 
velocities of less than 0.1 m/s. Placement of overburden on this small area will not affect flood 

behavior on the floodplain however, it will reduce the flood storage by approx. 235ML. A 
shaped levee embankment niay be required to be constructed within the Disturbance 
Boundary to prevent flooding of the mining areas. The remaining area within the Disturbance 
boundary will be flood free during a 100 year ARI design flood event along the Mooki River. 
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The project will not impact flood behavior on the Mooki River floodplain . 

Appendix S (Volume 7): The water requirements of the project investigated using a site water 

balance model produced the following results summarized as: There is a 10% chance that 
the volume of external water supply required in any year from Year 4 to Year 19 will be of the 
order of 300 to 600 MUa and under extreme drought conditions (1% chance) the annual 
volume of external water supply could potentially be 900 MUa. Water required from external 
sources will be obtained under appropriate Water Access Licences to ensure no adverse 
impacts on water availability for other licensed water users. 

A mine 'water management system' will be designed and operated to minimize the impacts of 
the project on downstream water quality. The 'water management system' has not been 
detailed in the EIS. 

At completion of the mining, surface runoff from rehabilitated overburden emplacement areas 
will be released from the site. An area of approx. 10Sha, which originally drained to lake 
Goran, will continue to drain to the mine final void. The changed topography following 
completion of the Project will have the following impacts on catchment areas: 

• The catchment draining north via Watermark Gully to the Kamilaroi Hwy 
wi ll increase by 5.2 km2, an increase of approximately 13%; 

• The catchment draining to Lake Goran will be reduced by 6 km2 this 
represents a reduction in catchment area of less than 0.5% and, in 
practical terms, will have no measurable impact on inflows to the lake; 

• The catchment draining north to the Mooki River floodplain will be 
increased by 1.4km2; 

• The catchment draining south to Native Dog Gully and Mooki River 
floodplain will be reduced by 1.6km2, a decrease of approx. 2%. 

Water balance simulation of the final void shows that water level is expected to reach an 

equilibrium water level approx. 20 to 30m below the overflow level. The lake will take approx. 
100 years to reach the equilibrium level. 

Watermark Gully is affected by a reduction in catchment area of up to about 25%, as well as 
filling of the upper reaches of the main channel by a proposed overburden emplacement 
area. 

Flood behavior on the Mooki River floodplain will not be affected. 

4.3 Landform and Land-use Change Impacts from Project Activities 

See above. 

4.4 Water Related Assets of National Environmental Significance 

• Critically endangered and endangered ecological communities, and threatened flora 
species, within and surrounding the project area. These ecological communities and 
species are as identified in the Supplementary Director-General's Requirements (DGR's) 
(refer Attachment B): 

- Threatened Ecological Communities: White Box-Yellow Box-Blakely's Red Gum 
Grassy Woodland and Derived Native Grassland (Critically endangered); Grey Box 
(Eucalyptus macrocarpa) grassy Woodlands and Derived native Grasslands of SE 
Australia (Endangered); Weeping Myall Woodlands ecological community 
(Endanaered . 
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- Threatened Flo ra species: Prasaophyllum sp. Wybong (Critically endangered), 
PterostyHs cobarensis (Vulnerable), Swainsona murrayana (Vulnerable), Thesium 
austral (Vulnerable), and Ty/ophora linearis (Endangered). 

• In addition to areas being directly cleared by the proposal, there may be additional 
indirect impacts on such matters of NES that occur outside the project boundary, for 
example, through impacts on water-resources (e.g. groundwater). 

• Depending on the extent of impacts on the groundwater and surface water ecosystems 
surrounding the project boundary, habitat (e.g. listed ecological communities or other 
vegetation) for threatened fauna species (such as those listed in Appendix A of the 
Supplementary DGR's) may also be indirectly impacted by the proposal . 

• The Murray Cod, listed as vulnerable, occurs in the Namoi catchment. The proponent did 
not conduct surveys for this species "because no permanent watercourses occur in the 
Project Boundary" . The Department's SPRAT profile indicates Murray Cod has the ability 
to live in a diverse range of habitats (throughout the Murray Darling Basin); it is 
considered a main channel specialist as it is frequently found in the main river channel 
and larger tributaries. However, it is found in floodplain channels when they contain 
water; although this usage appears limited. Juveniles are most commonly found in the 
main river channel until about one year of age, after which they branch out. 

4.5 Impacts on Other Water Related Assets 

See Volumes 7 and 8. 

4.6 Data Uncertainties I Data Integrity Issues 

See Volumes 7 and 8 

5 Water Related Risk Assessment 

5.1 Risk Assessment Overview 

Volumes 7 and 8. 

5.2 Risk Assessment 

Volumes 7 and 8. 

5.3 Discussion of Mitigation Measures 

Surface water Chapter 7, Appendix S (page 178): 

• a proposal for a sediment and erosion control plan, to be developed - with a focus on 
turbidity, minimizing erosion of overburden emplacements (using things like contour 
drains). Details on the proposed monitoring program are very limited, with key details 
such as the locations of sample sites, frequency of monitoring, trigger levels and 
corrective actions etc. not provided. Further, the monitoring may be focused on the Mooki 
River and it is unclear if other nearby waterways are needed and will be included and 
addressed. The information provided does include the parameters to be sampled for, 
including: pH, EC, temp, DO, TSS, sulphate, TKN, TP, Total and dissolved metals incl. 
As, 8a, 8e, Cd, Cr, Cu, Mn, Ni, Pb, Va, Zn, Fe, Hg. 

Groundwater - Chapter 8, Appendix T (pages 315 - 31 9) 

• In addition to monitoring bores installed for preparation of the EIS, the sites for additional 
monitoring will be determined post approval during development of the Water 
Management Plan. Fortnightly/Monthly monitoring should continue for the life of the 
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project. Groundwater samples will be tested for: pH, EG, DO, temperature, oxidation-
reduction potential, major cations (calcium, magnesium, sodium and potassium). major 
anions (chloride, sulphate. carbonate/bicarbonate, minor anions (nitrate, nitrite, fluoride , 
reactive phosphorus) and selected metals (arsenic, cadmium, chromium, copper, iron, 
lead, nickel, zinc). Trigger levels and associated corrective actions will be developed as 
part of the Water Management Plan. Management of groundwater beneath and adjacent 
to the Project will involve the establishment of a robust sulface and groundwater level and 
quality monitoring program, for all groundwater and sulface water sources. Should 
monitoring indicate the changes in groundwater levels or quality are more extensive than 
predicted, mitigation measures "will be considered." 

5.4 Residual Risks 

The EIS does not provide commentary on residual risk. 

6 Cumulative Impacts 

6.1 Regional Overview 

EIS concludes that water required for the project that will come from external sources will be 
obtained under appropriate Water Access Licences to ensure no adverse impacts on water 
availabitity for other licensed water users. 

EIS (Volume 1, Chapter 7, page 288) states that approved and proposed mining and coal 
seam projects in the study area were taken into consideration in the assessment of possible 
future cumulative social impacts. It is anticipated that in 2022, the project has the potential to . 
occur simultaneously with four existing mining projects, two coal seam gas projects and six 
potential mine projects. The social impacts are outlined in Volume 1. 

Volume 8, Appendix T, Part 12, is titled "Cumulative Effect of Multiple Projects~ - it 
summarises the results of the cumulative impact assessment undertaken as part of the 
Namo; Water Study. It says on water balance: Predicted changes to river leakage as a result 
of groundwater drawdown in the SWS model are consistent with the Watermark model, which 
predicts a maximum loss of 0.1 MUday as leakage from the Mooki River. Leakage from rivers 
to groundwater is relatively unchanged from 2010 to 2020. Leakage increases to 0.4 MUday 
from 2040 to 2100. Groundwater flow from the bedrock to the Upper Namoi alluvium reduces 
by 1.0 MUday from 2010 to 2060. The cumulative impact modeling produced a zone of 
depressurisation around the Watermark Project in the northern area of Zone 7. The 
Watermark model indicated that depressurization greater than 1 m in the Gunnedah 
Formation Aquifer is limited to Zone 7 and extends approx. 3.9 km from the Southern Mining 
Area (SMA). The Water Study model indicated that the drawdown in the Gunnedah 
Formation Aquifer extended slightly further, with the 1 m drawdown contour 5km from the 
SMA. The more extensive zone of depressurization is presumably due to the cumulative 
impact of the BHP Caroona Project and the Project operating concurrently. 

A section on cumulative impacts on matters of NES is included in the EIS Volume 5, 
however, the information within is extremely limited. 

6.2 Cumulative Risk Assessment 

Refer to Volumes 1, 5 and 8. 
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7 Regulatory Sign-off 

Regulator: Environmental Assessment and Compliance Division (EACD) 

Date: f' /J.(H'; L .2 0 I ~ 

James Tregurtha 
Assistant Secretary: 
South-Eastem Australia Environment Assessments 

8 References and Attachments 

Date: 

Attachment A: Proponent's EIS (available electronically) 

Attachment B: Supplementary DGR's (available electronically) 
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