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1 INTRODUCTION

1.1 Background

Ashton Coal Operations Pty Limited (ACOL) operates the Ashton Coal Project (ACP) approximately
14km west of Singleton in the Hunter Valley, NSW (Figure 1). ACOL is a wholly owned subsidiary of
Yancoal Australia Limited (Yancoal), which is the majority (90%) joint venture owner of the mine.

The ACP comprises an open cut mine, an underground mine, a coal handling and preparation plant
(CHPP), rail loading facilities, run-of-mine (ROM) and product coals stockpiles, and various surface
support infrastructure and facilities. Development consent (DA 309-11-2001) for the ACP was granted
by the Minister for Planning in October 2002. The ACP is approved to produce up to 5.45Mtpa of
ROM coal up to February 2024.

Construction of the open cut mine commenced in 2002, and ceased coal production in September
2011. The mine void will be used for rejects and tailings emplacement for the remaining life of the
underground mine.

The underground mine is a longwall operation which is approved to mine coal from the Pikes Gully
(PG), Upper Liddell (ULD), Upper Lower Liddell (ULLD) and Lower Barrett (LB) coal seams (in
descending order). Development of the underground mine commenced in the PG seam in 2005. The
general longwall layout comprises eight longwall panels (LW1, LW2, LW3, LW4, LW5, LW6A & 6B,
LW7A & 7B and LW8). In 2012, longwall extraction in the PG seam will be completed and the longwall
miner will be relocated to the ULD seam.

This Water Management Plan (WMP) has been prepared by RPS Aquaterra on behalf of ACOL to
address the requirements of condition 4.7 to Schedule 2 of DA 309-11-2001, in consultation with the
NSW Office of Water (NOW), the Office of Environment and Heritage (OEH), the Division of
Resources and Energy (DRE) within the Department of Trade and Investment, Regional Infrastructure
and Services (DTIRIS), and Singleton Shire Council (SSC).

The purpose of the WMP is to outline how all water resources onsite will be managed, measured,
monitored and reported.

1.2 Context
This WMP forms part of the Environmental Management Strategy for the mine and is an integral part
of ACOL’s Safety Health Environment and Community Management System (SHECMS).

The WMP includes a Site water balance; erosion and sediment control plan; Bowmans Creek diversion
management plan, surface and ground water monitoring plans; and surface and ground water
response plans.

When approved, the WMP will replace the following existing individual ACP environmental
management plans:

e Erosion and Sediment Control Plan;
e Surface Water Management Plan; and

e Groundwater Management Plan.

MP 3.4.1.8 Version E Page 1
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1.3 Scope

This WMP covers the management of surface water and groundwater related impacts associated with
mining at the ACP. Specifically, the WMP includes:

e objectives for water management;

statutory requirements;

e a brief summary of the existing environment;

e baseline monitoring data;

e predicted impacts and mitigation;

e impact assessment criteria including response trigger levels;
e site water balance;

o site water management procedures and uses;

e an erosion and sediment control plan;

e surface water and groundwater monitoring program;
e Trigger Action Response Plans;

¢ Bowmans Creek Diversion Management Plan;

e requirements for reporting and review;

e roles of staff and contractors; and

e relevant mine personnel and emergency contacts.

The water related impacts of the ACP are described and assessed in the following principal technical
assessment documents:

e 2001 Environmental Impact Statement (2001 EIS), prepared by HLA Enviro-sciences Pty Ltd;
e 2009 Environmental Assessment (2009 EA) for the Bowmans Creek Diversion Project; and

e 2012 ULD Seam Extraction Plan Groundwater Impact Assessment report (2012 ULD EP),
prepared by RPS Aquaterra.

1.4 Objectives

The primary objective of the WMP is to manage and minimise the impact of mining operations on
surface water and groundwater resources. The objectives of the WMP are to:

o detail water sources, their use and management on and off site;

¢ identify erosion and sediment control risks;

e describe measures taken to manage erosion and sediment contamination onsite;

¢ identify potential contamination risks to surface water and groundwater;

e detail surface water and groundwater quality and quantity (flow/level) in terms of baseline data,
identification of trigger levels, and a monitoring program for ongoing assessment;

e specify response protocols for exceedances in surface water and groundwater assessment
criteria;

Page 2 Version E MP 3.4.1.8
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e provide measures to manage and mitigate adverse impacts to watercourse baseflows, privately-
owned water supplies, groundwater dependant ecosystems and riparian vegetation;

e provide for the management of the Bowmans Creek diversion; and
e comply with conditions of development consent DA 309-11-2001.

The monitoring program outlined in this WMP has been designed to provide a reliable database for
comparing the actual operational impacts and performance of the ACP with those predicted in the
2001 EIS and updated in the 2009 EA, as well as all other relevant supporting documentation as listed
in condition 1.2 of Schedule 2 within DA 309-11-2001.

The implementation of the WMP will assist ACOL in its water system planning and in the management
and mitigation of mine related surface and groundwater impacts.

1.5 Plan Development and Consultation

Water efficiency and security are a priority for ACOL (and Yancoal) to ensure high operational
performance and environmental protection, through responsible practices.

Sustainable water management is defined as “enough water, of sufficient quality, at the right time, and
at the right place to meet the ongoing needs of this and future generations and of the ecosystem as a
whole” (MCMPR, 2006). Further guidance on the overall plan is derived from the Australian
Government Department of Resources, Energy and Tourism handbook, Leading Practice Sustainable
Development Program for the Mining Industry — Water Management (DRET, 2008).

The WMP has been prepared in accordance with relevant statutory requirements, DA conditions and
commitments, and various water management related guidelines, which are further described in
Sections 2 and 7, and Appendix A.

Improved understanding of the Bowmans Creek alluvium has been achieved since the preparation of
the 2001 EIS (HLA-Envirosciences, 2001) through additional groundwater, subsidence and surface
water monitoring and specialist studies conducted for the preparation of the 2009 EA (Evans & Peck
Pty Ltd, 2009). In particular, significant attention has been given to the design of the diversion
channels, which will have similar hydraulic and geomorphic characteristics to the existing creek. This
understanding has been further enhanced through additional assessment and modelling of
groundwater impacts for the Upper Liddell Seam Extraction Plan (ULD EP).

The development of this WMP has also been guided by a review of existing ACOL environmental
management plans, Mining Operations Plan (MOP), Annual Environmental Management Reports
(AEMR), 2001 EIS and 2009 EA. A reassessment of erosion and sediment controls, surface water
and groundwater at the Site has also been conducted.

During 2010 and 2011, ACOL consulted extensively with NOW on the water licensing requirements for
the existing ACP and proposed future developments (including the approved Bowmans Creek
diversion), under the provisions of both the Water Act 1912 and Water Management Act 2000.

Formal consultation on this WMP has been carried out with DP&I, NOW, OEH, DRE and SSC, and
revisions made where appropriate. Written correspondence where available from these agencies is
included in Appendix B.

As indicated, the WMP will replace existing Water Management Plans in place for the ACP.

MP 3.4.1.8 Version E Page 3
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2 STATUTORY REQUIREMENTS

2.1 Legislation

This WMP has been prepared with reference to the following:

e Water Act 1912 (WA 1912);

o  Water Management Act 2000 (WMA 2000);

e  Water Sharing Plan for the Hunter Regulated River Water Source 2003 (WSPHRRWS 2003),

o  Water Sharing Plan for the Hunter Unregulated and Alluvial Water Sources 2009 (WSPHUAWS
2009);

e Protection of the Environment and Operations Act 1997 (POEO Act); and
e Environmental Planning and Assessment Act 1979 (EP&A Act).

2.2 Approvals and Licences

The current statutory approvals and environmental licence relevant to water management at the ACP
are listed in Table 2.1. Details of their relevant conditions are included within Appendix A of this
document.

Table 2.1 ACOL statutory approvals and licences

Reference Approval Description Date Legislation Authority

Approved

DA 309-11-2001 Development Approval 11/10/2002 Section 80 EP&A Act 1979 | DP&l
(as modified)

EPL 11879 Environmental Protection Licence 17/11/2005 POEO Act 1997 OEH
for Mining Lease 1533

(latest variation)

Water access (WAL), aquifer access (AAL) and bore (BL) licences held by ACOL under the WMA and
WA (respectively) are listed in Table 2.2 below. All water extractions are metered and reported in the
AEMR.

Table 2.2: Water licences

Licence No. Bore/extraction reference Extraction limit (ML/yr)
Surface Water

WAL 29565 Bowmans Creek — Water Access 266

WAL 29566 Bowmans Creek — Aquifer Access 100

20SL042214 Bowmans Creek (lrrigation) 14

WAL 997 Glennies Creek (High Security) 11

WAL 8404 Glennies Creek (High Security) 80

WAL 15583 Glennies Creek (General Security) 354

WAL 1358 Glennies Creek (Supplementary) 4

WAL 1120 Hunter River (High Security) 3

WAL 1121 Hunter River (General Security) 335

Page 4 Version E MP 3.4.1.8
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Licence No. Bore/extraction reference Extraction limit (ML/yr)
WAL 6346 Hunter River (Supplementary) 15.5

Groundwater

20BL169508 Mining 100

20BL169937 Mining (restricted at 230ML) 230 (combined total)
20BL171364 Mining (restricted at 100ML)

A full list of licensed monitoring bores and piezometers is provided in Appendix C.

2.3 Monitoring Standards, Guidelines and Plans

The following guidelines, standards, policies and plans have been referred to where relevant.

Table 2.3: Relevant guidelines and standards for erosion, sediment and water management
‘ Element Standard / Guideline

Erosion and o (Draft) Guidelines for Establishing Stable Drainage Areas on Rehabilitated Minesites (DLW C,
Sediment 1999)

Control e Managing Urban Stormwater: Soils and Construction Volume 1 Edition 4 (Landcom, 2004)

e Managing Urban Stormwater: Soils and Construction, Volume 2E Mines and quarries (DECC,
2008)

Water — e EPA Environmental Guideline, Use of Effluent by Irrigation, 2004

General e Hunter-Central Rivers Catchment Action Plan 2006-2015 (Hunter-Central Rivers Catchment
Management Authority (CMA), 2007)

e Australian and New Zealand Guidelines for Fresh and Marine Water Quality, 2000
(ANZECC/ARMCANZ, 2000)

e Australian Guidelines for Water Quality Monitoring and Reporting (ANZECC/ ARMCANZ, 2000)
e NATA accredited laboratory analysis of collected water samples

e Approved Methods for the Sampling and Analysis of Water Pollutants in New South Wales
(DECCW, 2004)

e AS/NZS 5667.1:1998 Water Quality — Sampling — Guidance on the Design of Sampling Programs,
Sampling Techniques, and the Preservation and Handling of Samples

e  Environmental Protection Licence conditions for testing/monitoring

Groundwater | ¢  NSW Groundwater Policy Framework — General (DLWC, 1997)

o NSW Groundwater Quality Protection Policy (DLWC, 1998)

o  NSW Groundwater Dependent Ecosystem Policy (DLW C, 2002)

e  MDBC Groundwater flow modelling guideline (Middlemis/MDBC, 2001)

e  AS/NZS 5667.11:1998 Water Quality — Sampling — Guidance on Sampling of Groundwaters

e  (Draft) Groundwater Monitoring Guidelines for Mine Sites Within the Hunter Region (DLW C, 1999)
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3 EXISTING ENVIRONMENT

3.1 Climate

The climate of the region is temperate with hot summers and cool winters. The average daily
maximum temperature ranges from 31.7°C in January to 17.4°C in July (Jerrys Plains).

3.1.1 Rainfall and Evaporation

Rainfall data from the Jerrys Plains weather station, situated approximately 14km to the southwest of
the ACP, is summarised in Table 3.1. The Table lists the mean monthly rainfall and mean annual
rainfall, based on more than 100 years of rainfall data since 1884.

Evaporation data (pan evaporation records) are available from Scone, approximately 65km north-west
of ACP, and regional mapping of average values across the mine site. There is an excess of
evaporation over rainfall in all months as shown in Table 3.1; however rainfall and potential
evaporation are close to being in balance in the winter months (June and July). It is important to note
that this evaporation data relates to open water surfaces and bare soil, rather than to land surfaces
with vegetation.

Table 3.1: Long-term average monthly rainfall at Jerrys Plains and evaporation at Scone (mm)
Site Jan Feb Mar Apr May Jun Jul ‘ Aug Sep ‘ Oct Nov ‘ Dec  Total

Rainfall* 770 | 724 | 583 | 445 | 409 | 481 | 435 | 364 | 417 |521 |60.3 | 68.2 | 643.7

Evaporation# 220 174 155 105 68 48 56 84 117 155 183 220 1606

Balance -143 | -101 | -97 -61 -27 0 -12 -47 -75 -103 | -123 | -152 | -962

Source: Bureau of Meteorology (BOM August 2011)
Note: Rainfall - BOM Jerrys Plains Meteorological Station; Evaporation — BOM Scone SCS Meteorological Station

3.2 Topography

The surface topography of the ACP generally dips to the west and is gently undulating over most of the
area and is presented in Figure 2. Surface elevation varies between approximately 100m Australian
Height Datum (AHD) along the eastern ridge to around 50m AHD near the Hunter River end of
Bowmans Creek.

The underground mining area is located in an area containing rounded hills on the eastern portion,
which slope steeply towards Glennies Creek (to the east), and more gently to Bowmans Creek in the
west, where it flattens along the low-lying valley floor. The topography rises again on the western side
of Bowmans Creek. In the south there are some steeper slopes leading down to the alluvial flats
adjacent to the Hunter River.

3.3 Soils

HLA-Envirosciences (2001) identified the soils within the ACP area as belonging to the Bayswater,
Hunter and Roxburgh Landscapes of the Singleton 1:250 000 Sheet (mapped by the Soil Conservation
Service of NSW), as follows:

e The Bayswater soils cover the majority of the ACP area, particularly the undulating low hills. They
predominately include Yellow Solodic Soils on slopes with alluvial soils in drainage lines. Some
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drainage lines have some Brown and Yellow Earths and Prairie Soils. Red, Brown and Yellow
Podsolic Soils occur on the slopes, whereas intergrades are comprised of Yellow Podsolic Soils-
Red-Brown Earth;

e The Hunter soils are predominantly formed in alluvium and include Brown Clays and Black Earths
on prior stream channels and on tributary flats, with Red Podsolic Soils and Lateric Podsolic Soils
on older terraces; and

e The Roxburgh soils include Yellow Podsolic Soils, which occur on the upper to mid slopes with
Red Solodic Soils on the more rounded hills. Lithosols occur on the crests. Brown Podsolic Soils
occur on slopes on conglomerate with associated flat pavements.

3.4 Hydrology
3.4.1 Watercourses

The ACP is, as shown on Figure 2, situated between Betty’s Creek in the north, the Hunter River in
the south, Glennies Creek in the east and Bowmans Creek and its associated floodplain in the west.
Bowmans Creek and Glennies Creek are tributaries of the Hunter River, while Bettys Creek is a
tributary of Bowmans Creek. The ACP operates as two distinct elements — the North East Open Cut
(NEOC), including CHPP, coal stockpiles, rail loading and support facilities; and the underground
mine.

3.4.2 Existing Surface Water and Drainage

The NEOC pit is no longer being mined; however the ACP coal handling and processing facilities,
which are still utilised, are situated adjacent to the western side of the pit. Final rehabilitation of the
available spoil area is almost complete, with a final void and residual spoil area for future capping
remaining. Over the life of the underground operation, tailings and rejects will be emplaced within the
final void prior to capping and final rehabilitation. A catchment plan for the NEOC is shown in Figure
3. The entire NEOC is managed as a zero effluent discharge area. The surface drainage and cover is
managed to minimise the generation of sediment and ensure that all runoff from disturbed catchments
is directed to sediment settling dams and return water dams.

The area above the underground mine consists mostly of grassland and drainage is towards natural
rivers (see Figure 2). Most of the area above the underground mine drains westward towards
Bowmans Creek, which flows south, prior to joining the Hunter River. Other smaller areas of the site
drain east into Glennies Creek (which also flows south to join the Hunter River), and south directly to
the Hunter River. The landscape above the underground mine is impacted by mine subsidence and
appropriate measures to manage the surface drainage, erosion and sediment are included in this
WMP.

3.4.3 Groundwater Hydrology

Two distinct aquifer systems occur within the ACP area:

e A semi-confined porous fractured rock aquifer system in the consolidated Permian age
sedimentary strata (Permian coal measures), with groundwater flow mainly in fractures and cleats
within the coal seams; and

e A shallow unconfined granular aquifer system in the unconsolidated sediments of the alluvium
associated with Bowmans Creek, Glennies Creek and Hunter River.

Some ‘perched’ groundwater occurs locally within the upper weathered zone of the Permian coal
measures; however the extent of these perched aquifers is limited.
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The main aquifers are the alluvial deposits, which extend along the low-lying areas of Bowmans and
Glennies creeks and the Hunter River. The water table in the alluvium is recharged by direct rainfall,
runoff from the adjacent slopes and flooding (along channel reaches and across associated
floodplains). With the exception of short periods of peak flood flow, the water table in the alluvium
tends to remain above the creek and river levels. Under these conditions, water discharges from the
alluvium into the channels, providing baseflow. Mining activities that reduce the water table can
potentially reduce the contribution of baseflow from the alluvium aquifers, as quantitatively determined
in groundwater model studies for the ACP (e.g. Aquaterra, 2009c). The amount of this reduction is
manageable via licensed allocations and accounting. However, the rainfall recharge to the alluvium is
high favouring rapid post-subsidence recovery of the water table. Further, the replenishment and
ingress to the underlying hard rock is limited, favouring horizontal drainage into the water channel.
The process is monitored and discussed in more detail through the various ‘End of Panel’ (EoP)
Reports, such as Aquaterra (2010c).

The other aquifers of significance are the underlying Permian coal measures. These are semi-
confined, low-yielding and saline. The distribution of hydraulic properties and associated pore
properties is heterogeneous in places causing saline water to rise to the surface in a few isolated
pockets from the Permian age rocks. This low volume saline water is flushed away by the active
creeks but the salinity has been observed to increase in some ponded parts of the Bowmans Creek
during dry periods, especially in the reach just north of the eastern creek diversion. Dewatering of the
groundwater within the Permian coal measures as a result of mining has had the effect of reducing the
piezometric pressures within the semi-confined strata and beneficially reducing the vertical rise of
saline water to surface creeks with beneficial outcomes for water quality
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4 SITE WATER BALANCE

As part of the Water Management Plan, measured data is to be used in application of ACOL’s
calibrated Water Balance Model at regular intervals (6 months). This will provide an ongoing means of
validating the model and ensuring that the water balance remains efficient and manageable relative to
available water licences and ACOL'’s policy of zero effluent discharge. Modifications to accommodate
any significant changes in planned future developments that may affect the water balance will be
undertaken when relevant.

The water balance comprises of several components depicting water sources, water storage and water
use. These components are included in a water balance model which accounts for variability and
reuse within the flow system. The water balance components and the associated water security as
previously studied by Worley Parsons (2009c) are summarised below.

4.1 Water Sources

Water sources that are available for use at the ACP are listed in Table 4.1. The combined quantities of
water available as controlled and uncontrolled sources are summarised further below in Table 4.3.

Table 4.1: Water sources

Raw (primary) water sources ‘ Worked (used/recycled) water sources

. Licenced surface water extraction (Hunter River, e  Site stormwater — runoff from roads, disturbed areas
Glennies Creek, Bowmans Creek). and partly rehabilitated areas.

e Licenced groundwater extraction (Unconfined e  Stockpile and overburden dump runoff and seepage.

granular aquifer system of the unconsolidated

. . . . . e CHPP discharge (tailings fine slurry/water).
sediments in the alluvium associated with the

Bowmans Creek, Glennies Creek and Hunter River; e  Contaminated water — runoff from
and the porous fractured rock aquifer system in the workshop/hardstand areas.
Permian age sedimentary strata making up the coal e Treated effluent.

measures).

e  Mine inflow water (dewatered from OC and UG
e Rain interception. workings).

¢  Clean surface runoff. e UG mine water transferred from Glennies Creek Coal

e  Town water supply (some trucked in potable). Mine.

4.2 Site Water Use and Storage Facilities

Water is used on site for coal washing, dust suppression, potable applications (bathhouse/drinking),
underground operations and irrigation. A summary of the typical flow regime, water storages and uses
for the ACP is presented in Table 4.2. The dams presented in the Table and their associated
catchment areas are all part of the water management system for the NEOC which is presented in
Figure 3. Catchments overlying the underground mining area, which include rehabilitated subsidence
areas can be regarded as having no “worked surface water” that needs to be managed within the
water circuit affecting ponds and voids used to achieve zero effluent discharge. The inputs and
outputs to the underground mining area as affected by the hydrogeology of the overlying materials are
however accounted for in the water balance. The water circuit is depicted schematically in Figure 4.
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Table 4.2: Water storage and flow regime

Storage Catchment Inflows Out flows
ID Capacity/ Extraction Purpose ID Area Source Destination
limit (Ha)
Raw Water
Hunter River* 353.5ML/yr e Available water licences, used predominately in - - - Tank Farm.
CHPP and OC. Process Water Dam
(PWD).
Glennies Creek* | 449ML/yr e Available water licences, used to supply the UG - - - Tank Farm.
operations as a priority and for make-up water for PWD
coal washing and dust suppression. '
Bowmans Creek* | 380ML/yr e Includes both irrigation (14ML) and industrial use - - - Tank Farm.
licences (266ML water access and 100ML aquifer PWD
access). '
Irrigation, agricultural
use.
Tank Farm - e Receives water from Bowmans Creek, Glennies - - e Bowmans Creek / Underground mine.
Creek and Hunter River. gilar;:les Creek / Hunter Potable water.
. ;uppg?st.clean ;vlajtetr tt;)| the ltJGt Ra:/enS\;volrththd 4 Ravensworth Void 4
oc Station and Potable water treatment plant. Floc Station.
e Has the ability to supply the Settling Dam (SD). SD when required.
. Fire water.
Potable Water - e  Potable water treatment plant located at the Tank - - e  Tank Farm. General site use.
Farm. e  Town water.
Worked Water
Dam 56 55.6ML e Sediment control dam for the Eastern Rehabilitation | D56 | 37.8 | «  EEA runoff. PWD.
Area (EEA). e  Glennies Creek Mine. Barrett/Hebden Pit.
Arties Pit Sump 30ML e Runoff water catchment for UG pit top. ARP | 10.8 e Surface water runoff. SD.
e UG dewatering staging dam. e UG.
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Storage Catchment Inflows Out flows
ID Capacity/ Extraction Purpose ID Area Source Destination
limit (Ha)
Process Water 36ML e  Central point for all water sources. PSD | 133.2 Dam 56. CHPP make-up water.
Dam (PWD . .

( ) e  Provides water feed to the CHPP. Almost all water Barrett/Hebden Pit. Dust suppression and
onsite has the ability to feed to this dam including sD wash-down water in
clean water supplies from Hunter River and ' and around CHPP.
Glennies Creek and Bowmans Creek. Hunter River and

) Glennies Creek when
e  The combined PWD and SD have an emergency required
flood capacity of 89ML total storage. '
e  This control enables pumping of excess stormwater,
as a further precaution, to be initiated during large
storms to maintain the buffer storage and contain all
dirty water on site by pumping it to the Ravensworth
Void 4 Tailings dam and or open pit areas.
Settling Dam 22.5ML e CHPP, Workshop and OC surface water runoff Disturbed surface water PWD.
(SD) catchment. runoff (inc. CHPP, coal
«  Supply water to CHPP. stockpiles, haul roads).
e  Emergency flood storage when combined with the UG dewatering.
PWD. Arties.
This dam shares a dividing wall with the PWD. At high Tailings dewatering.
levels the SD and PWD can become a single storage. Oil separator
The SD provides sediment settling to prevent silting of '
the PWD and decreases TSS for CHPP feed water.
NEOC (Barrett/ Variable —open cut pit | «  Mining in the NEOC has now ceased and the void is | BHP | 54.7 Groundwater and PWD.
Hebden Pit) available for excess emergency mine water storage surface water inflows.
and/or rejects. Storm event storage —
e  Provides emergency flood/stormwater storage. inflows from Dam 56 and
e When the Ravensworth Void 4 (Tailings Dam) PWD.
reaches capacity, fine rejects slurry from the CHPP Future CHPP discharge.
will be discharged directly into the open cut void.
MP 3.4.1.8 Version E Page 11
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Storage Catchment Inflows Out flows
ID Capacity/ Extraction Purpose ID Area Source Destination
limit (Ha)

OC Dust - Worked water pumped to a tank used for watering - - e PWD. -
Suppression OC roads and infrastructure areas.
Tank
Underground - Raw water consumer, to be supplied clean river - - e  Clean water supply e SD.
Mine water. Glennies Creek / Hunter

Produces mine water, which is made up of inflows River/ Bowmans Creek.

from groundwater and associated alluvial inflows e  Groundwater inflows.

antwater that. is supplied for UG use (e.g. LW and e Associated alluvial

ust suppression). inflows.

Ravensworth ~3.5Mm’ Tailings are pumped from the CHPP to Void 4 via - - e CHPP -availableinthe | ¢  Decant (return) water
Void 4 (Tailings (Capacity not fixed. two dedicated pipelines. fine rejects slurry to SD/PWD.

Dam)

Available storage
relative to quantity of

Water can be pumped directly to Void 4 for
temporary storage.

discharge.

e  Stormwater.

tailings deposited)

Decant (return) water is pumped back from the
tailings void.

CHPP - Largest demand for water at the ACP. - - e PWD. e Ravensworth Void 4
Consumes water for coal washing. (Tailings Dam).
Generates water in tailings.

Ravensworth - An inactive, in principle agreement to pump waterto | - - e Unknown. e Unknown.

Underground RUM. This water would come from the PWD and is

Mine (RUM) offset by a surface water licence held by RUM.

Glennies Creek 900ML/yr Agreement to receive mine water from the Intergra - - e Integra. e Dam56.

Underground UG operations for reuse onsite.

Mine

Note * Restrictions on water extraction apply according to WSP rules as detailed in Sections 6.2.1 and 7.2.1.
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4.3 Water Balance Model

The water balance for the ACP was reviewed in 2009, as part of the Bowmans Creek Diversion
development consent modification application (Worley Parsons, 2009c). Model results are presented
in Table 4.3. The model was calibrated against three years of site data (2006-2007). It allowed for
future water management planning and is used to undertake the six-monthly site water balance
reconciliation, which is reported in the AEMR.

A water balance is calculated simply as change in storage = inputs — outputs. Worley Parsons (2009)
used the following data for calculations:

e Catchment areas from periodic mine survey data;

o Daily rainfall data from the real time rain gauge established at the repeater station (on the ridge
line adjacent to and east of the NEOC);

e Pan evaporation data from Scone and Cessnock sites;

o Water conveyance data from flow and pump monitoring points including underground and open cut
mine water flows, pumping from stormwater detention ponds in the various catchments, and
imported water from off-site sources and water use such as CHPP water supply and dust
suppression, and water supply for underground mine equipment;

o Water levels in water storage ponds or the main mine catchment storages; and
e Coal production, CHPP through-put and coal export data.

The balance varies in accordance with production and mine development, the climate, and water
recycling/saving strategies implemented by ACOL to manage and conserve water within the
compliance requirements of various government agencies.

The communication of the water balance (including data used to calculate it) to various operational
teams within the ACP is an important aspect of Site water management, which enables the efficient
use of water,

The Water Balance in Table 4.3 indicates that the available amount of water from controlled water
sources (3.4ML/day) is more than the total demand for a secure water supply (3.3ML/day). The
demands for less secure (uncontrolled water sources) varies between 0.2ML/day and 1.8ML/day while
the availability from uncontrolled water sources varies between 1.5ML/day and 3.1ML/day. A small
possibility exists that allocations of uncontrolled water from some licensed sources (creeks) could be
zero during severe drought conditions while uncontrolled water recovered from under mining is more
reliable.

Table 4.3 Worley Parsons water balance modelling results (excerpt)

‘ Year 2011 to 2024
Water Demands (ML/Day)
Dust Suppression 0
CHPP 3.0
Evaporation Losses 0.3
Total Demand 3.3

Controlled Water Sources (ML/day)

W ater received from Glennies Creek Mine 1.2
Licenced Extraction* Upto 2.2
Total Controlled Water Source 3.4
‘ Year 2011 to 2024
MP 3.4.1.8 Version E Page 13
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Uncontrolled Water Sources (ML/day)

Net water make from underground mine 1.2t01.6

Annual Rainfall Surface Runoff (ML/day)

10" Percentile 0.3

Average 0.9

90" Percentile 1.5

Total Uncontrolled Water Source 1.5to0 3.1

Annual Rainfall Required Controlled Water Source (ML/day)
10" Percentile 14t01.8

Average 0.8t01.2

90" Percentile 0.2t00.6

Note: * Licenced extraction volumes subject to annual allocations that can be as low as 0% during dry periods.

Source: Worley Parsons, 2009c, Bowmans Creek Diversion Environmental Assessment — Water Balance Modelling, pg. 4.

4.4 Water Security

As a result of onsite water recycling, transfer of excess mine water from neighbouring mines and
licensed water entitlements there is an adequate and secure water supply for the ACP under predicted
worst case dry weather conditions based on the water balance information.

Site water management ensures that there is sufficient water for all stages of development during dry
conditions and sufficient storage for periods of heavy rainfall without the need to discharge water from
site. The Worley Parsons (2009c) assessment concluded that:

The additional groundwater source from underground operations would increase the drought
security of the ACOL operation;

The increased inflow rates from the underground operations are insignificant when compared to
the volumes of surface runoff predicted during major rainfall event. As such, underground mining
would not adversely affect the capacity of the Mine Water System (MWS) to retain mine water
runoff during major rainfall events; and

The ability to harvest underground inflows of up to 3.4ML/day and the potential to store surplus
stormwater from process areas in open pits such as the Hebden Pit provides the flexibility to
maintain a balance between inflows and outflows during dry, average and wet periods.

If necessary, ACOL will adjust the scale of mining operations to match the water supply as per
condition 4.1 to Schedule 2 of DA 309-11-2001.
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5 SITE WATER MANAGEMENT

5.1 Water Management System

Key water management system (WMS) components are interconnected (via pipelines and drains) to
provide water to operations and enable worked water to be redistributed between storages. A
schematic flow diagram depicting these interactions is shown in Figure 4. By monitoring and
managing dam available/spare capacity, the requirement for discharge during storm events is avoided.

Significant water management infrastructure (pumps, dams, pipes, tanks and drains) to move and
store both raw and worked water throughout the Site is shown on Figure 5.

The WMS is updated as the Mine develops and any variations are reported in the AEMR.
5.1.1 Off-site Water Transfers

When required, ACP utilises mine water received via a pipeline from Glennies Creek Coal Mine
underground operations under agreement. This water is transferred to Dam 56 before being pumped
to the PWD and used as CHPP make-up water in preference to raw water.

Water, in the form of tailings, is piped off lease for disposal in one of the old Ravensworth voids
(Ravensworth Void 4 (Tailings Dam)), under agreement with the landowner (Macquarie Generation).
The decant water is pumped via a return line back to the PWD for re-use.

5.2 Surface Water Management

The strategy for managing water onsite includes:
o Clean water is kept separate from worked water flows where practicable;
e Minimising volumes of worked water by diverting clean water from up-slope areas;

e Collecting runoff from disturbed areas using drains and bunds and directing this to onsite storage
dams;

¢ Maximising use of saline groundwater inflows to the Mine;

e Using excess worked water to irrigate mine rehabilitation areas, where quality permits. Water
contained in remote sedimentation dams will also be used for irrigation of rehabilitated areas,
where required. However, ACOL has been successful in its use of natural vegetation that does not
require irrigation;

e Storing worked water for dust suppression or for coal processing purposes;

e Locating water management facilities in areas that minimise impacts to natural ecosystems and
archaeological sites, where practical;

¢ Maintaining a sufficient operating free-board in Emergency Flood Storage Dams to accommodate
the runoff for the design event. A visual marker indicates the required operating freeboard for
each dam onsite, which is monitored regularly. Pumps are activated to transfer water to either the
PWD as required, or if necessary the NEOC void; and

¢ Implementing contingency measures to prevent the accidental discharge of worked water.
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5.2.1 Zero Effluent Discharge Policy

The management of worked water onsite prevents it from being discharged as per ACOL’s
commitments in the 2001 EIS and 2009 EA. However, this does not prevent potential future licenced
releases under the Hunter River Salinity Trading Scheme (HRSTS), where the necessary salt credits
can be obtained.

ACOL is not licensed (under the POEO Act) to discharge water into nearby streams, and has a
commitment to retain a 100 year ARI, 72-hour duration storm event without the need for discharge.

5.2.2 Raw Water Management

Raw water is defined as “water that has not passed through a task” (DRET, 2008). Raw water
includes water extracted under licence from watercourses and bores, or town water and clean surface
runoff. Clean water required for underground use comes from the Tank Farm.

Bunding and drains along the boundaries of the NEOC minimises an exchange of water between the
NEOC area and the surrounding road network and rail corridor. Worked water is channelled to onsite
return water dams and clean water from external areas flows along natural and grassed flow lines to
Betty’s Creek and Bowmans Creek.

5.2.2.1 Clean Runoff

Catchments which are either rehabilitated, undisturbed (natural) or relatively undisturbed provide clean
surface runoff.

The only remaining clean surface water runoff areas inside the ACOL mine lease, are above the
underground mine area south of the New England Highway and small areas of rehabilitation that flow
to external catchments. These flows will continue to be discharged via their ‘natural’ watercourses to
Glennies Creek, Bowmans Creek and the Hunter River. Flows in natural drainage lines are monitored
as mining progresses to ensure that potential erosion issues associated with subsidence (such as nick
point development and surface cracking) are addressed promptly. Details of the specific subsidence
management controls are contained within Subsidence Management Plans / Extraction Plans.

Gas drainage wells, situated above the underground operations, are raised above surface level to
ensure clean water is diverted around the area.

Disturbed areas are minimised where possible and revegetated as soon as practicable to enable the
creation of clean stormwater. As areas of rehabilitation advance, the quality of rehabilitation and runoff
from will be assessed and where appropriate, clean runoff from completed rehabilitation areas will be
allowed to leave site as clean surface water runoff.

5.2.2.2 Minimising Raw Water Use

ACOL operates the ACP as a nil discharge site. This means that the source of water and its onsite use
are specifically managed to ensure there is no offsite discharge requirement. In practice this is
achieved by strategically managing onsite water sources to ensure adequate onsite supply is
maintained; recycling and re-using worked water, wherever possible; and ensuring all water used for
mining and operational processes is fit-for-purpose. That is, the process water supply is drawn in
order of preference from poorest quality onsite water sources, with supplementary supplies first being
drawn from off-site excess mine water from neighbouring mines. Additional make up water is obtained
using licensed surface water entittlements as a last resort, or where higher quality water is specifically
required. This ensures that the draw of water from licensed creek/river entitlements is minimised to
the greatest extent possible.

The following initiatives have been implemented to generally minimise onsite water use and to limit the
requirement for drawing water from offsite raw water sources:

e Where possible, water is stored in tanks and transferred via pipelines rather than drains to

minimise evaporation losses.
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o All water used/pumped around site is metered, such that any unusual usage can be
investigated.

e Pipelines are regularly inspected to identify any leakages.
e All water used in the coal washery for dust suppression is applied by fine sprays.

e All water spillage within the coal washery area is captured and returned to the Process water

dam for reuse. .

o Dust suppression of exposed earthen areas is undertaken utilising controlled application

strategies, including:

o Spot spraying along haul roads rather than blanket saturation of the road surface. This

is not only effective for the conservation of water but the safety of the haul roads.

o Sending water carts to areas requiring watering thereby focusing their utilisation to key

areas.

o Using water carts on an as needed basis, depending on the weather and dust

conditions.

These water use management and minimisation strategies are consistent with industry best practice.
5.2.3 Worked Water Management

Worked water is classified as “water that has passed through a task once” (DRET, 2008) and includes
runoff from disturbed, contaminated or partly rehabilitated areas, waste and mine inflow water.

5.2.3.1 Disturbed Area Surface Runoff

Disturbed area runoff is generated from rainfall on the Eastern Emplacement Area (EEA), inclusive of
partly rehabilitated areas. Even though this water generally has a low salinity level and the
rehabilitation and on site drainage management methods minimise sediment movements, the water is
always managed using the zero effluent discharge policy.

Stormwater flows on the upper catchment surface of the EEA are collected in two separate ponds.
Pond overflows during peak storm events discharge this water at a controlled rate via the rock-lined
drop structures and contour banks which are designed to attenuate stormwater around the EEA.
Runoff from the EEA slopes is collected in perimeter drainage channels, which drain to Dam 56 in the
east and the NEOC void to the west.

5.2.3.2 Mine Water

Mine water is water with varying concentrations of salts, generated from catchments where coal is
mined or handled. These include the NEOC, the underground mine, coal stockpiles, the CHPP and
haul roads.

The general arrangement of the drainage structures and sedimentation ponds is based on collecting
and storing all runoff from mining and production areas. All rainfall on these areas is drained to
various small sedimentation ponds/sumps from where it either drains under gravity or is pumped to the
PWD. The drain feeding from the ROM stockpile and the CHPP is fitted with a sediment trap to reduce
the quantity of fines entering the SD.

Excess groundwater from the underground operation is pumped to either the Arties Pit Sump or PWD.
Inflow to the underground mine workings is determined by a mass balance of inputs, outputs and
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losses. Pumped inflows and abstractions are continuously measured, and water use onsite is
estimated using a water balance model which is updated every six months.

Mine water is also transferred from Glennies Creek Coal Mine (underground) to ACOL. This water is
then re-used for processes in preference to better quality water from external water sources, wherever
the water quality is fit for the intended purpose.

5.2.3.3 Contaminated Water

Contaminated water is surface water that potentially contains hydrocarbons or other chemical
pollutants. Hardstand, refuelling, workshop and lubricating areas are where this water could be
generated.

Overflow/underflow baffles to restrict oil and hydrocarbon discharges are installed on drainage lines
from the workshop and vehicle washdown bay. Water that is potentially contaminated is treated by an
oil separator before being directed to the SD.

All site hydrocarbon storage areas are appropriately bunded (using impervious materials and include a
wall height of 250mm, graded floor and collection sump) and inspected regularly. Bunds are of
sufficient capacity to contain 110% of the volume of the tank (or 110% volume of the largest tank
where a group of tanks are installed). Site bunding either does not have a drain valve incorporated in
the bund structure, or has the drain valve locked.

No hydrocarbon storage areas are positioned where a spill could leave the site. In remote site areas,
away from bunded fuel storage and refuelling areas, self-bunded fuel storage tanks are used in
conjunction with spill containment kits.

5.2.3.4 Treated Effluent
Onsite effluent treatment using an enviro-cycle tank is used for bathhouse and toilet facilities.

Suitable quality effluent is used to irrigate selected approved re-vegetation areas. The irrigation of the
effluent is in accordance with the EPA Environmental Guideline, Use of Effluent by Irrigation, 2004.

5.2.4 Dam Design and Construction

Dams have been constructed in accordance with design criteria to accommodate inflow from a 1:10
year, 24-hour storm event. Dam capacities and catchment areas for the site are detailed Table 4.2
Freeboard exists for larger events of 1:100 year, 72-hour ARI to be accommodated by making use of
pumps to redistribute water between dams and move excess water into the NEOC void and or the
Ravensworth Void 4 Tailings Dam. Spillways are designed with the outlet located as far as possible
from the inlet to minimise the potential for short-circuiting during events which exceed design capacity.

Dam 56 has an emergency overflow into an unnamed tributary of Betty’s Creek. The risk of spillage is
however negated through the above mentioned redistribution of water as well as operating strategies
to lower the freeboard during wet periods when access to uncontrolled water sources is more reliable.

5.3 Groundwater Management

The strategy for groundwater management is to minimise groundwater inflows to the open cut and
underground mine. It involves the adherence to mining practices that minimise the potential for
interconnection between aquifers or enhancement of permeability in barriers between the open cut and
underground workings and surface watercourses (and their associated alluvial aquifers).

The underground mining of the Upper Liddel Seam (ULD) will be done in two stages. Considerable
mitigation is achieved as mentioned above through the planned positions of the longwalls which avoid
or minimise subsidence in the vicinity of the Glennies Creek and Hunter River Alluvium. Stage 1 is
planned so that Bowmans Creek Alluvium is largely avoided during the extraction of ULD LWs 1 to 4.
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The Bowmans Creek contains several meanders and two clay lined river diversions were designed so
that Stage 2 mining of the ULD (which involves extraction of ULD LWs 5 to 8) could be planned so that
no subsidence occurred below the diversions and the remaining active channel reaches. The
diversion lining will minimise the risk of losses of baseflow water originating from upstream areas but
some reductions are expected in the remaining alluvial areas. ACOL is committed to accounting for
these reductions through licensed water allocations as discussed below.

5.3.1 Baseflow

ACOL will account for the reduction (Table 6.1 in Section 6.2.1) of groundwater contributions to the
alluvium and baseflow for the Bowmans Creek, the Glennies Creek and the Hunter River as follows:

e An internal underground water seepage account has been established within the ACOL balance
sheet for licensed water draw from the Hunter Regulated and Unregulated River System. The
internal underground water seepage account will be managed in accordance with the rules of the
relevant Water Sharing Plans. Water assigned to the account is to be from the appropriate water
source;

o As requested and agreed to by NOW, in relation to existing and future Glennies Creek baseflow
reductions, to ensure adequate water can be sourced for this purpose, ACOL has purchased
significant volumes of high security water to cover the seepage requirement even under periods of
reduced allocation. This high security water is prioritised for this purpose;

e ACOL will account for the reduction under existing Water Access Licences, to the Minister
administering the Water Management Act 2000, for the reduction in baseflows in Bowmans Creek
for the duration of underground mining in accordance with the amount of reduction (the amount will
vary over the life of the mine). By the end of ULD extraction, the cumulative net baseflow impacts
are predicted to be 9.31ML/y for Glennies Creek, 27ML/y for Bowmans Creek and 7.3ML/y for the
Hunter River. These predictions will continue to be assessed as mining progresses; and

e ACOL shall also ensure that in any licensing period enough water has been allocated to the
internal underground water seepage account to cater for the seepage inflows to the underground
workings.

At the conclusion of underground mining operations, ACOL will permanently surrender existing Water
Access Licences with an appropriate share component to the Minister administering the Water
Management Act 2000 for any future ongoing loss of baseflows in Bowmans Creek, Glennies Creek or
the Hunter River. The actual volumes will be based on the difference between the pre mining baseflow
gain and the baseflow loss after recovery. The final values to be used will be negotiated with NOW at
various stages of the mine’s life as new information becomes available and model calibration and
projections are refined.

Mitigation of subsidence effects to Bowmans Creek flows will be achieved through the diversion of two
sections of the Creek. In areas other than those made redundant by the diversion, impacts will be
managed by maintaining a setback between the underground workings and any point vertically
beneath the high bank of active Bowmans Creek by at least 40m.

Impacts to the Hunter River alluvium will be managed by maintaining a setback to the southern limits
of LWs 2 to 7 by a distance of at least 200m from the alluvium. The mine plan will be reviewed in
response to actual subsidence and geotechnical behaviour associated with mining in the deeper
seams based on monitoring experience.

The ULD LW1 to LW8 mine plan is offset to the west of the PG LW1 to 8 mine plan, by 60m. This
offset will minimise any additional baseflow losses from Glennies Creek by the extractions of ULD LW1
and subsequent LWs, by maintaining the permeability characteristics of the hard rock within the barrier
between LW1 and Glennies Creek.
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6 SUMMARY OF PREDICTED IMPACTS

6.1 Overview
6.1.1 ACP Site Impacts and Management

As indicated, the ACP consists of two main water monitoring and management areas, namely the
NEOC area (inclusive of CHPP, coal stockpiles and support infrastructure) and the underground
mining area. The approach to water management, in both areas is not identical. Some aspects of this
WMP apply holistically to the entire ACP, while other water monitoring and management aspects have
been tailored to cater for the particular issues expected to be encountered in each area.

The primary difference lies in the strategies developed to maintain water quality. For example, in the
open cut area and surrounds attention is given to onsite containment and reuse to avoid the need for
treating and discharging water off site.

In contrast, the runoff from the area above the underground mine is classified as clean water runoff
and allowed to discharge naturally to surrounding surface water sources. Here the focus is to ensure
that mine subsidence effects are appropriately managed and remediated to ensure that water quality
and sediment loads in surface drainages are maintained at levels equal to or better than pre-mining
conditions. Of further importance to the underground mining area, is the management of the
interaction between surface water and groundwater.

ACOL has approved water management plans that have dealt with the development of the ACP,
inclusive of the NEOC. The suitability of, and the effective implementation of these plans has been
demonstrated through ACOL'’s ability to manage its site water to maintain zero effluent discharge. This
WMP draws on and continues to apply the details presented in the previous plans, 2001 EIS and 2009
EA, where appropriate.

This WMP also incorporates strategies to address additional requirements of the DA associated with
more recent development modifications and the need to include specific water management measures
associated with the planned longwall extraction of the ULD Seam.

The water management strategy for the underground area and ULD Seam extraction has been broadly
divided into two components, Stage 1 which addresses ULD Seam longwall panels 1 to 4 (ULD LW 1-
4) and Stage 2 which addresses ULD Seam longwall panels 5 to 8 (ULD LW5-8). This WMP focuses
in more detail on the ULD Stage 1 area, with only broader context provided for the ULD Stage 2 area.
Prior to mining the ULD Stage 2 area, the WMP will be reviewed and updated to incorporate additional
monitoring and management measures for the Stage 2 area, where required.

A separate management plan has been prepared for the construction and initial rehabilitation phase of
the Bowmans Creek diversions and this is included as Appendix E to this plan for completeness.

6.1.2 Underground Area

As the longwall miner progresses along the panel and coal is removed, the overlying strata collapses
into the mined void. This causes subsidence and fracturing of the overlying strata.

6.1.2.1 Surface Drainage

Subsidence above longwall panels causes localised changes in surface topography. The natural
surface drainage patterns can be affected and remedial works are needed to close and seal fractures
as well as restore effective surface drainage patterns. The subsidence is therefore projected and
monitored. The affected areas are rehabilitated and landscaped to minimise the risk of ingress of
surface runoff into subsidence fractures, restore surface drainage and minimise the risk of uneven
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surfaces to livestock. Potential impacts on surface and groundwater resources are also managed as
explained below.

6.1.2.2 Subsidence Effects in the Alluvium

Subsidence due to longwall mining can cause a temporary or permanent increase in the hydraulic
conductivity and water storage capability of the overlying strata. However, the extent of change in
aquifer properties can, to some extent, decrease due the gravimetric pressure caused by the increase
in rock mass with depth.

Ingress of water into mined voids and subsidence fractures causes a decrease in natural piezometric
pressure within the coal seams and other overlying strata, resulting in the development of a dewatering
cone above the underground workings (this drawdown cone can recover over time subject to post
mining conditions). The water table is reduced across the surface of the cone which extends outwards
and can intercept alluvial aquifers alongside creeks and rivers potentially causing diffuse discharge of
water from these sources toward the drawdown cone.

Subsidence in some cases can cause the extent of lowering of the base of the alluvium to be more
than the corresponding level to which the water table will recover. The result is a beneficial gain in the
saturated thickness and storage of the aquifer. The final level of recovery of the water table may in
some cases be slightly less than prior to subsidence and a reduction in creek baseflow could occur.
Baseflow reduction can also occur if subsidence fractures are affecting the integrity of the channel floor
or create or enhance any connectivity between the alluvium aquifer and underlying mine workings or
other underlying aquifers.

The level of detail for groundwater monitoring needs to be increased in the vicinity of areas likely to be
affected. The monitoring results need to be evaluated at regular (weekly or fortnightly) intervals,
compared to forecasts based on modelling and reported appropriately (e.g. in an End of Panel (EoP)
Report). Subsidence can also impact on the groundwater monitoring network, which will need to be
revised on a case by case basis to meet the requirements for monitoring of future mining and
groundwater recovery.

Note: The amounts of drawdown and impacts on aquifer storage and baseflow reduction are
predicted using groundwater models. At the ACP, the detailed monitoring network has provided
extensive amounts of data so that the calibration of groundwater models can be updated at
appropriate times for reliable use in predicting the water related impacts of mining. The
quantities involved are generally small and manageable based on monitoring and experience to
date in mining the overlying PG Seam as well as the model projections for extractions in the
ULD Seam.

6.2 Subsidence Impacts on Surface Water

The potential water impacts of coal extraction, and the associated mitigation and remediation
measures needed to accommodate the impacts described in this WMP are summarised below.

6.2.1 Surface Water Resource Impacts

The result is a very small reduction in baseflow to Bowmans Creek, Glennies Creek and Hunter River
(RPS Aquaterra, 2011a) associated with a projected minor amount of groundwater drawdown within
the alluvium.

The Stage 1 mine area will not undermine Bowmans Creek, Glennies Creek, the Hunter River or their
associated saturated alluvium and will therefore have negligible direct effect on the water resources
within these water sources (RPS Aquaterra, 2011a). In contrast, Stage 2 (ULD LW5-8) mining will
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occur below Bowmans Creek alluvium. (Note at no stage will longwall extraction occur beneath
Bowmans Creek as diverted).

The ULD Seam underlies the PG Seam and generally outcrops to the east of Glennies Creek. The
layout of ULD LWs has been offset to the west of the PG LWs by about 60m to reduce the effects of
subsidence due to multi-seam mining and to minimise the potential for increased interaction between
ULD LWH1, Glennies Creek and its connected alluvium. At its closest, the ULD LW1 tail gate is at least
170m west of Glennies Creek and its connected alluvium (see Figure 6). Given this separation
distance and seam outcrop location (east of the creek), it is not expected that ULD LW1 will be
hydraulically connected to Glennies Creek or its alluvium. Hence ULD LW1 is predicted to have
minimal effect on the creek.

The proposed ULD LW1 start line is located in the vicinity of the edge of the Hunter River alluvium, but
within hard rock generally greater than 100m below the surface, with longwall extraction planned to
progress north away from the alluvium where the topography rises. The ULD LW4B void will be offset
by at least 70m east of Bowmans Creek, including the eastern Creek diversion (see Figure 6). This
offset will ensure the longwall void will be more than 40m (in a horizontal direction) from the high bank
of the Creek. The reduced panel width also minimises the risk of subsidence fractures affecting the
integrity of the Bowmans Creek channel floor. The depth of cover above ULD LW4B at its closest
point to the creek is generally greater than 125m.

The decreased amounts of baseflow as a result of the ULD LWs 1 to 4 together with cumulative
impacts from other (non-Ashton) mining activities are shown in Table 6.1.

Table 6.1: Projected reduction in baseflow amounts after selected stages of mine development

Impacts on Baseflow Total by Total by Increment due Total by Increment due
end of PG end of to ULD LW 1-4 end of to ULD LW 5-8
LW8 ULD ULD and after ULD
LW 1-4 LW 5-8 LW 1-4
since PG
LW 8

Baseflow impacts to Glennies Creek | 2.60L/s 2.90L/s 0.30L/s 3.00L/s 0.01L/s
Baseflow impacts to Bowmans Creek | 0.45L/s 0.59L/s 0.14L/s 0.86L/s 0.27L/s
Baseflow impacts to Hunter River 0.07L/s 0.13L/s 0.06L/s 0.23L/s 0.10L/s

ACOL has committed to secure appropriate water licences to account for reduced baseflow caused by
the ACP to these surface water sources (see Table 2.2).

Further, from year six of the WSPHUAWS (i.e. from July 2015) new rules will commence governing
when water can be taken from the managed water sources (Bowmans Creek) under low flow
conditions (i.e. ‘cease to pump’ rules). This will mean that ACOL may need to return some water to
Bowmans Creek under cease to pump conditions to account for water that may be removed from the
creek as a result of the operation during these periods. To satisfy this future requirement, ACOL will
utilise its Regulated River licences to transfer water from the Hunter River or Glennies Creek to
Bowmans Creek, whenever the WSP ‘cease to pump’ conditions apply to Bowmans Creek. Alternately
where available ACOL may utilise water stored on site to transfer to Bowmans Creek under these
conditions. The amount of returned water will be equal to or greater than the reduction caused by the
mine and at equal or better quality.

6.2.2 Flooding and drainage

Surface drainage and flood prone areas must be managed to accommodate surface subsidence
effects on flood extents and risks associated with subsidence. Typical risks include ingress to
underground aquifers and mining areas, disruption of surface drainage patterns, surface ponding and
alteration of extent of areas inundated during flooding. The level and extent of subsidence associated
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with mining the ULD seam is shown on Figure 7 and described further in SCT, 2011. The 1:100 year
flood levels for the Hunter River, Glennies Creek and Bowmans Creek are shown on Figure 8.

Almost the entire area for proposed Stage 1 mining of the ULD Seam (ULD LWs 1 to 4) lies outside
the 1:100 year Hunter River, Glennies Creek and Bowmans Creek flood levels. The Stage 1 mining
activities are unlikely to affect the extent of inundation due to flooding.

The ULD coal seams in the Stage 1 mining area dip naturally towards the south west commencing at
about 150m below the surface at ULD LW1 and depths increase with distance away from Glennies
Creek. Subsistence fractures at these depths are not expected to be rapid conduits of any ponded
water, water in drainage lines and flood risks are not expected to be problematic, even in the unlikely
event of the area overlying the Stage 1 extraction zone becoming submerged.

ULD LW4B lies just east of the oxbow on the Bowmans Creek and is also very close to the 1:100 year
flood line, however, the land surface to be affected by its subsidence lies just beyond the edge of the
flood line and is more than 40m back from the Creek. As part of the remediation presented in this
WMP, any subsidence fractures in or in close proximity to flood prone areas, will be rehabilitated as
soon as possible after subsidence; even though the risk of flood related impacts to deep seated
underground workings is small.

For Stage 2, the extraction will occur at much greater depths and mining is planned to occur in hard
rock, well below alluvium soils and flood prone areas along Bowmans Creek. Subsidence fractures
are projected to be less permeable with increasing depths of mining. Despite this the Creek is being
diverted in two areas and mining will not occur directly below these diverted sections nor the sections
along which the creek will continue to flow. A similar approach of mining below the flood prone areas,
but not directly below the main channel, was implemented during extractions of the PG Seam which
overlies the ULD. During the PG extraction the subsidence fractures at the soil surface were
rehabilitated to minimise risks of direct ingress of surface runoff (overland flow and local drainage
lines) and no significant underground inflows were attributed to water arising from surface runoff
despite above the above average rainfall early in 2011.

As the ULD longwalls (Stage 1 and 2) will be offset 60m to the west of the PG panels, the landscaping
required in maintaining natural surface drainage will be less onerous than that which would have
occurred without the offset. However, during subsidence, the offset and natural dip of the strata may
cause a small amount of horizontal shift towards the west. Some horizontal subsidence fractures may
therefore be wider and more noticeable at the soil surface on the upslope or eastern side of the
subsidised zones. Such fractures will be more prone to ingress of surface runoff.

As part of the implementation of the WMP together with the Extraction Plan, these fractures will be
repaired as soon as possible after subsidence events, and particularly in areas prone to flooding and
fracture zones crossing drainage lines. This will reduce risks of ingress of surface water to mine
workings and also reduce other associated risks such as those to livestock.

During Stage 2 (ULD LWs 5 to 8) and also the successive stages of mining below the alluvium, the
extent and depth of natural flooding could increase in some areas in response to subsidence. The
excess material from constructing the Bowmans Creek Diversion is therefore being deposited at
strategically located stockpile sites in these areas. These stockpiles will be appropriately covered with
topsoil and natural vegetation. These emplacements will assist in either curtailing the extent of
flooding or reducing the depth of inundation.

Flooding in Glennies Creek occurs predominantly across its eastern banks while the proposed mining
is west of the Creek. Higher elevations on the western side where ULD LW1 is located, ensures that
the mining area is not affected by flooding in the Glennies Creek. Subsidence zones above this
longwall are about 300m away from the creek and its alluvium soils. Flood risks are negligible but
fractures must be in-filled giving priority to sections that cross drainage lines.

The Hunter River is incised along the area to the south of ULD LWs 2 to 4. These longwall areas are
all located north of the Hunter River’'s 1:100 year flood line and the overlying surface is well above the
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floodline. Fractures will be rehabilitated as a precaution against flooding but mostly to prevent ingress
from overland flow, minor drainage lines, maintain drainage paths and prevent unnecessary ponding.

6.2.3 Subsidence and Surface Drainage Lines

The post-ULD seam subsidence topography is shown on Figure 7 and will, to a large extent, preserve
the primary drainage directions of the original topography.

The topography above ULD LWs 1 to 4 remains at elevations higher than the creeks, and surface
runoff can be directed towards the creeks without unnecessary ponding. Landscaping may be needed
in low lying areas to reduce ponding and also to ensure continued drainage along existing drainage
paths as far as practicable. The approximate positions of the post-subsidence drainage lines, after
landscaping to maintain drainage are shown on Figure 7. The re-establishment of natural surface
vegetation will be undertaken for soil conservation purposes.

The drainage across the Stage 2 extraction area (ULD LWs 5 to 8) will be affected by subsidence but
the flow from upstream areas will be routed through the lined Bowmans Creek Diversion. The BCD
planning also allows for the creation, for environmental purposes, of some billabongs. These will
accommodate localised drainage into subsided areas of the existing creek which includes some
existing ponds. They will be sustained by such drainage and allowance is made for flood water and
ecological water requirements to be diverted through or over purpose built block banks located at the
entrances of the river diversions.

The planned billabongs, block bank structures and flood mitigating stockpiles are described in the EA
for the Bowmans Creek Diversion (Evans & Peck Pty Ltd, 2009). Appendix E presents a separate
WMP, which deals specifically with the construction stage of the BCD.

6.2.4 Surface Water Quality

Since it is not proposed to discharge mine water under normal operating circumstances, no impacts on
water quality in Bowmans Creek, Glennies Creek or the Hunter River are expected, during the
operating life of the Mine.

The water quality of natural surface runoff (overland flow and local drainage lines) from the subsided
area should not be affected in any significant manner by the underlying longwall mining, provided that:

e subsidence fractures are rehabilitated:;

e surface drainage lines are maintained;

e ponding is prevented, as far as practicable; and

e natural vegetation is preserved for soil conservation purposes.

The natural soil water flux should be maintained through these remedial measures without disruption
to the natural soil water and hydro-salinity flux.

The quality of the receiving waters is monitored to confirm that no adverse impacts are occurring. The
water quality monitoring network and programs are discussed in Section 9.

The PG Seam, which overlies the ULD extraction area, has been completely dewatered and
extractions in the underlying ULD seams will tend to continue to maintain reduced potentiometric
pressures in the overlying semi confined Permian Strata. This reduces the likelihood of saline water
rising upwards, towards the surface water. The drainage is essentially in the opposite (downward)
direction in the area above ULD LWs 1 to 4. This is discussed further in Section 6.3.

The overall mine design also includes provisions to ensure that any accidental discharge of worked
water or fine tailings will be contained by strategically located bunding and pits, and pressure-loss
activated cut-off switches on pumps.
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6.3 Groundwater Impacts

6.3.1 Groundwater Levels

The impacts of mining on groundwater (largely due to dewatering, and the impacts of subsidence
fracturing on aquifer properties) can affect the interaction between the porous rock aquifer system and
the overlying alluvium, often incurring losses from alluvium and baseflow in water courses.

RPS Aquaterra (2012) modelled the cumulative as well as incremental impacts of progressive
underground mining on drawdown in the alluvium and baseflow, amongst other parameters. The mine
schedule applicable to the ULD is shown in Figure 9. The drawdown amounts projected by the end of
mining the PG Seam, end of mining ULD LWs 1 to 4 and end of mining ULD LWs 5 to 8 are
summarised in Table 6.2

Table 6.2: Summary of projected drawdown amounts for selected areas and stages of mining

Groundwater level impact Total by end | Total by end | Increment Total by end Combined
of PG LW5- | of ULD due to ULD of ULD increment
8 LW1-4 LW1-4 LW5-8 due to ULD
(since PG LW5-8 and
LWS8) ULD 1-4
(since PG
LWS8)

Glennies Creek Alluvium

East of southern portion of ULD LW 1 0.05m 0.11m 0.06m 0.16m 0.11m

East of central portion ULD LW1 0.14m 0.18m 0.04m 0.20m 0.06m

Hunter River Alluvium

South of ULD LW4 0.00m 0.01m 0.01m 0.01m 0.01m

Bowmans Creek Alluvium

In the vicinity of the oxbow meander 0.32m 0.45m 0.13m 0.73m 0.41m
west of ULD LW4B

6.3.2 Aquifer Properties

The impacts of subsidence fracturing on vertical and horizontal hydraulic conductivity and storage
characteristics is reflected in the manner in which water levels respond to subsidence events and
through ingress to mine workings.

To the east of ULD LW1 the permeability characteristics of the PG seam and overburden along the
alignment of PG TG1 (in an area referred to as the ‘barrier’) are predicted to be maintained. This will
minimise any additional baseflow losses from Glennies Creek, caused by the extraction of ULD LW1
(and subsequent LWs), by maintaining the permeability characteristics of the hard rock within the
barrier between ULD LW1 and Glennies Creek. An unexpected or significant increase in the
permeability characteristics of the barrier might indicate an impact to Glennies Creek that is greater
than predicted.

6.3.3 Groundwater Quality

Modelling indicates there will be no upward migration of saline water due to the creation of voids
through mining and subsidence giving rise to a loss of pore pressure in the semi-confined Permian
horizons. It is therefore projected that the ACP will result in an improvement in water quality. There
are also significant in-situ barriers between the mine workings and the Hunter River and Glennies
Creek alluvium, which reduce the risk of groundwater moving from underground workings to surface
water bodies. The risk is considered to remain negligible, even during the post mining recovery period.
The large vertical separation between the mine workings and Bowmans Creek alluvium and the strong
downward gradients also prevents the unlikely impact on the water quality of the alluvium.
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6.3.4 Groundwater Users

There are no non-ACOL registered bores in surrounding areas that will be impacted by the
underground mine. The reason for this is that most of the drawdown due to the underground mine
occurs in close proximity to the mined area.

The positions of registered bores within a 4km radius of the underground mining area are shown on
Figure 10.

Based on model predictions and monitoring observations during longwall mining of the PG Seam,
drawdown impacts due to the underground operation are not expected to propagate over longer
distances towards private registered bores in surrounding regions.

6.3.5 Groundwater Dependent Ecosystems

The River Red Gums (RRGs) are the only identified groundwater dependent ecosystems (GDEs) in
the vicinity of underground mining (Figure 10). Small stands of RRGs are located on:

e Bowmans Creek, outside the mining lease and within 1km from the Hunter River confluence
(Marine Pollution Research Pty Ltd, 2009); and

e Glennies Creek to the east of LW1, including a small stand growing on the east bank near the
midway point of LW1 and a single RRG tree on the east bank located near the northern section of
LW1 (ERM, 2009).

None of these GDEs are predicted to be impacted by underground mining in the PG or ULD seams
(Aquaterra, 2009c and RPS Aquaterra, 2012). Ecological investigations demonstrate that there are no
GDEs within the parts of the Glennies Creek or Bowmans Creek alluvium that are predicted to be
affected the extraction of ULD LWs 1 to 8.
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7 IMPACT ASSESSMENT CRITERIA

7.1 Methodology — Water Quality Trigger Levels

Guidelines for assessing water resource (surface water and groundwater) suitability as presented in
the Australian and New Zealand Guidelines for Fresh and Marine Water Quality, 2000
(ANZECC/ARMCANZ, 2000) provide a generic approach for the development of low and high risk
trigger values.

Trigger levels are “the concentrations (or loads) for each water quality parameter, below which there
exists a low risk that adverse biological (or ecological) effects will occur. They are the levels that
trigger some action; either continued monitoring in the case of low risk situations or further ecosystem-
specific investigations in the case of high risk situations” (ANZECC/ARMCANZ, 2000).

Some analytes (pH, EC, TDS and/or hardness) are easily and regularly monitored using electronic
data loggers or low cost in situ measurements. These are well suited for continuous or frequent
monitoring. Site-specific trigger values (the desirable range or upper limit only) have been developed
for these key analytes and are presented in Appendix C. When a sample (or median in a set of
samples) exceeds the 80" percentile (20" or 80" in the case of pH), the trigger provides an ‘early
warning’ mechanism to alert the Environmental Coordinator of a potential or