WHITEHAVEN COAL MINING PTY LTD
Belmont Coal Project
Report No. 584/02

SPECIALIST CONSULTANT STUDIES
Part 1: Groundwater Impact Assessment

\SERVER\RWC\584\5840 1\CAD\584Base_Groundwater 28 DWG

L
|
1

1

]

\
/ MAULES )

il

CREEK

MAULES
CREEK
PROJECT

>=

Area dominated by
westerley derived sands

Area dominated by humid
alluvial fans derived from
Boggabri Ridge

Slow slable subsidence low
sedimentation rale and high
peal accumulalion rale
Boggabri Ridge

Existing Open Cut Mine

COLLIERY

Railway

Exploration Licence Area

MINE

10

20 Km

MINARCO

(b) Locality Diagram
Gunnedah Basin

Source: The Coal Industry Profile 2000 by Dept. of Mineral Resources, NSW.

“TGREAT ALSTRA

..... .
i 1
] 1
ORMER Curléwis =
PRESTON e o

1
1 q
|
[

—

&N BASIN

Tarrawonga
Coal Mine

Whitehaven Mine
(ML14864, ML1471)

i
]
]
'
I
i

i
1

REGIONAL GEOLOGY

Figure 28
PROPOSED AND
EXISTING MINES

Note: A Colour Version of this figure is available on the project CD

RCA Australia



SPECIALIST CONSULTANT STUDIES 1-61 WHITEHAVEN COAL MINING PTY LIMITED
Part 1: Groundwater Impact Assessment Belmont Coal Project
Report No. 584/02

The increasing volume of water entering the open cut over the first 4 to 5 yeas of operation
(see Table 14) is expected due to the steeper hydraulic gradient caused by the increase in
area and depth of the open cut. This ultimately decreases during the final few years of the
Project as the hydraulic gradient decreases following a local lowering of the groundwater table
(see Figures 26 and 27) and decrease in the area of the open cut mine exposed. It is also
worthy of note that the inflows predicted for each stage of the open cut mine are likely to be an
overestimate of the actual likely inflows. This is due to the methodology adopted for the
prediction of groundwater inflow, which assumes that the bulk of material for each stage is
removed instantaneously, rather than by progressive excavation. This provides for an
artificially high initial discharge of water to the open cut void.

When comparing the predicted inflow of groundwater to open cut against likely evaporation,
the model predicts that there may be a small surplus of water accumulating in the open cut
area during the Year 1 to 3 and Year 4 to 5 periods. However, given that the model is likely to
provide an overestimate of mine in-flows, little water would accumulate within the void, as is
the case with other coal mines in the area.

A Water Access Licence (WAL) is required for the interception of the groundwater table during
operations. The predicted maximum groundwater make during operations is 2.24ML/day, or
potentially 817.6ML/year. This groundwater make is termed incidental water make by DWE
and an incidental water make licence is required. As the site is not situated within a Water
Sharing Plan there is no volume restriction placed on the licence.

An incidental water make licence is subjected to fees and charged by the DWE. The incidental
water make licence is issued for the life of the Project, is relinquished at the Project completion
and is not transferable.

9.2 Criteria for the Assessment of Groundwater Impact

The parameter adopted to assess groundwater impact is the percentage reduction in saturated
thickness predicted at bores surrounding the Project Site. This parameter represents the
reduction of standing water within each monitoring or extraction bore. A typically accepted
change in saturated thickness is 10% and is considered to be representative of variation from
seasonal fluctuations. Comparisons between water table fluctuations observed in 2002 and in
2007 indicate variations in standing water level of up to 9%. This is comparable with the 10%
adopted change in saturated thickness.

Impacts on saturated thickness have been adopted to provide trigger levels to identify bores
that are predicted to be impacted, and for which further evaluation will then be undertaken. A
trigger level of 10% reduction in saturated thickness has been adopted to represent variations
that are outside naturally occurring seasonal fluctuations. Note that this evaluation does not
consider the available drawdown within the bore as this can vary from saturated thickness
depending on the location of the pump within the well. Therefore, evaluation of available
drawdown for bores identified by the above trigger levels will be undertaken as part of the
baseline monitoring programme outlined in a Water Management Plan. Further evaluation
also includes a determination of yield.
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9.3 Assessment of Impacts
9.31 Groundwater Bores

The impacts on the groundwater regime surrounding the Project Site from the Project were
assessed using the calibrated groundwater model.

Modelling predicts that a 2m drawdown in the water table occurs up to 5km from the extent of
mining. A decrease in the water table of in excess of 11m may occur at the Project Site
boundary.

The predicted loss in saturated thickness was calculated for bores surrounding the Project Site
(see Table 13). A loss in saturated thickness of 10% was considered to represent a loss
outside of naturally occurring variations and is the adopted trigger criteria for the evaluation of
bore impact.

Losses exceeding the adopted trigger criteria were observed at bores located on the ‘Belmont’,
‘Glenroc’, ‘Surrey’, ‘Roseberry’, ‘Carlton’ and ‘Yarrari’ Properties. With the exception of part of
the ‘Roseberry’ property and the ‘Carlton’ and ‘Surrey’ properties, these properties are owned
by the Proponent and are considered project related. The ‘Roseberry’ property is also
considered project related by virtue of conditions in the contract of sale of that portion of the
property on or immediately adjacent to the Project Site. Further discussion of impact on the
bores on project related properties is not required. Losses above the adopted trigger criteria
are predicted at the ‘Carlton’ (10% reduction) and ‘Surrey’ (16% reduction) properties and
discussions with these site owners will be held by the Proponent in relation to the
implementation of mitigation measures (see Section 9.4). At all other registered bores the
predicted loss in saturated thickness is less than 10%.

At the completion of the Project, the Project Site is to be rehabilitated for a final long-term land
use. Modelling predicts that a 75% recovery of the water table is achieved within
approximately seven years. The remaining 25% recovery is predicted to occur over a
significant timeframe (approximately 100 years) and therefore, when assessing impacts, it
should be considered that only a 75% recovery occurs.

9.3.2 Impact on Groundwater Dependent Ecosystems

The Project is predicted to impact on groundwater within the alluvium and fractured rock
aquifer. The depth to groundwater in the aquifer at the Project Site and surrounds is in the
order of 34m. Groundwater from within this aquifer has not been observed to form perched
water tables or springs on or surrounding the Project Site and is also unlikely to recharge the
alluvium aquifer located to the north and south of the Project Site. Groundwater dependent
ecosystems are therefore not likely impacted from drawdown effects within the hard rock
aquifer. The DWE advised that tree roots have been recorded within bores in region to a
depth of 30m, suggesting some degree of groundwater dependence. GCNRC (2007a) advises,
however, that the vegetation communities found in and adjacent to the Project Site, most
notably within Vickery State Forest are highly unlikely to set roots at these depths and as such
would not be dependant on groundwater (recorded to be >30m below surface in 2002 and
2007).

Further to this evaluation, Schedule 4 of the Water Sharing Plan states ‘There are no high
priority groundwater dependent ecosystems identified and scheduled at the commencement of
this Plan’, (WSP 2003).
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9.3.3 Impact on Water Quality

Groundwater is utilised at sites surrounding the Project Site for the purpose of irrigation and
stock watering. Changes to water quality can occur as a result of significant movement in the
water table resulting in oxidation of some compounds and changes to the chemical
composition.

Oxidation of pyritic compounds within the coal seams may occur and could result in a
decrease of groundwater pH and subsequent release of metals. Further protection of water
quality is discussed in Section 10.

9.4 Mitigation Measures

The focus on the mitigation measures relevant to the Belmont Coal Project relate principally to
the replacement of the quantity of water that is predicted to be “lost” by a landowner as a result
of groundwater drawdown caused by the Project.

The principal mitigation measure recommended is the deepening of existing bores to intercept
groundwater lower in the aquifer to re-instate the previous yield. In some cases, it may be
necessary to drill a new groundwater bore. Confidence in this prediction of bore yield
restoration is provided by geological information for the area which has identified the presence
of significant depth of hard rock that would be unaffected by the Project.

Modelling has indicated that impact on bores outside of those owned by the Proponent would
be restricted to single bores on the ‘Surrey’ and ‘Carlton’ properties.

9.5 Summary of Residual Impacts

The results of the modelling analysis indicate that a 2m drawdown of the water table will occur
up to 5km from the limit of open cut mining over the life of the Project. Groundwater bores
located on properties owned by the Proponent, and the Carlton and Surrey properties are
located within this zone of impact and are predicted to be impacted above the trigger criteria of
a 10% reduction in saturated thickness. Discussions with the owners of these properties will be
held by the Proponent in relation to the implementation of mitigation measures.

If required, the predicted impacts would be substantially mitigated through the installation of
additional or deeper groundwater bores at the impacted properties to replace any loss in yield
from groundwater bores arising from the Project. Geological information for the Project Site
and surrounds indicates that suitable aquifers occur within the fractured rock and are present
at depths able to supply supplementary water supply.

10 PROTECTION OF GROUNDWATER

10.1 Groundwater Management Plan

A Groundwater Management Plan would be prepared for the management of groundwater as
part of a Site Water Management Plan for the Project following receipt of Project Approval.
The Groundwater Management Plan would include details on existing conditions, predicted
impacts, baseline and model validation monitoring and a contingency plan in the event of
impacts greater than those predicted.
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10.2 Groundwater Monitoring

Monitoring of groundwater would incorporate the measurement of groundwater levels in
selected bores.

Monitoring would comprise the following components.

1. Baseline measurement of saturated thickness and yield on selected bores located
within 3.5km of the Project Site boundaries. Additional baseline measurement
locations may be determined following approval of the Project and include
considerations such as permissibility of access, predicted impact, proximity of other
bores at similar pump heights, water quality measurements etc.

2. Installation of monitoring wells around the perimeter of the Project Site and
installation of continuous data loggers in four permanent monitoring wells.
Figure 29 identifies potential locations for the four monitoring wells. Data loggers
are to be downloaded every quarter to allow for evaluation of water table trends.

3. Quarterly water quality monitoring of pH and electrical conductivity is also
recommended in all eight of the permanent monitoring wells.

4, Evaluation and monitoring of any additional bores that are identified to be impacted
and make good any proven deleterious impacts on available drawdown and yield in
both groundwater bores and springs.

The frequency of monitoring and range of analytes measured should be reviewed at least
biennially to ensure the data being collected is meaningful in the ongoing monitoring of impacts
of the Project.

11 DIRECTOR-GENERAL’S REQUIREMENTS

Table 16 records where each of the groundwater-related Director-Generals requirements in
the Environmental Assessment are addressed in the report. Table 16 similarly identifies
where each of the issues raised by the various Government Agencies are addressed.

Table 16
Coverage of Environmental Assessment Requirements and Environmental Issues

Aspect [Policy/Methodology |Section

Groundwater

o Guidelines for Fresh and Marine Water Quality (ANZECC) Section 5.6

e The various State Groundwater Policy documents (DWE) Section 2
e Any Water Sharing Plan under the Water Management Act Section 2
2000 applicable to the site

o Approved Methods for the Sampling and Analysis of Water Section 5.6
Pollutants in NSW (DEC)

o NSW Groundwater Dependent Ecosystem Policy (DWE) Section 2

12 ASSESSMENT AGAINST DIPNR REQUIREMENTS AND
STATE GROUNDWATER POLICY DOCUMENTS

The Project Site is not located within an embargoed groundwater resource area and therefore
application for a groundwater licence is sought under Part 5 of the Water Act 1912. Table 17
identifies the key principles of the Water Act 1912 and the Water Management Act 2000, and
directs the reader to the relevant section within this document.

RCA Australia



SPECIALIST CONSULTANT STUDIES
Part 1: Groundwater Impact Assessment

WHITEHAVEN COAL MINING PTY LTD
Belmont Coal Project
Report No. 684/02

\SERVER\RWC\584\5840 1\CAD\584Base_Groundwater 29. DWG

LI e

1
el
L’/ enw:r% ;—
o 2N O 1\
P |

LEGEND
®

SCALE 1:20 000

200 0 200 400 600 800

1000 m

Possible monitoring bore location

Figure 29
RECOMMENDED MONITORING

™ ™

Base Map Source: Geo-spectrum (Australia) Pty Ltd

J BORE LOCATIONS

Note: A Colour Version of this figure is available on the project CD

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED 1-66 SPECIALIST CONSULTANT STUDIES
Belmont Coal Project Part 1: Groundwater Impact Assessment
Report No. 584/02

Table 17
Assessment of Proposal in Accordance with the relevant Acts
Principle Comments
Identification of the relevant groundwater system Section 5.8 details the groundwater system that will be

encountered by the Project.

Evaluation of the impact on the groundwater system | A hydrogeological study has been completed. The impact
assessment is presented in Section 9.

Evaluation of the incidental water make by the The hydrogeological study undertaken included a

proposal prediction of incidental water make and is presented in
Section 9.1.3.

Measures to ensure the protection of groundwater A Water Management Plan would be developed for use

quality during the Project operations during operations and is outlined in Section 10.1.

Groundwater monitoring is proposed as part of this
assessment as detailed in Section 10.2.

Evaluation of impact on groundwater dependent There are no groundwater dependent ecosystems
ecosystems. identified at the Project Site and surrounds. Further
details are presented in Section 8.3.2.

13 CONCLUSION

A three dimensional model domain has been developed to predict the extent of impact from
the proposed Belmont Coal Project. Modelling has predicted that a 2m drawdown in the water
table will occur up to 5km from the limit of open cut mining.

A loss in saturated thickness above the adopted trigger criteria of 10% was exceeded only at
bores located on project related properties and bores GW052956 and GW020461 on the
‘Surrey’ and ‘Carlton’ properties. Importantly, it would be possible for the Proponent to mitigate
predicted loss in saturated thickness through the installation of new and/or deeper
groundwater bores if required. Available geological information for the Project Site and
surrounds indicates that a suitable groundwater aquifer is present at depth within fractured
rock.
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APPENDICES

(No. of pages excluding this page = 35)

Appendix 1: Permeability Test Results (3 pages)
Appendix 2: Laboratory Report Sheets (31 pages)
Appendix 3: Comment on Geological Logs of EVK95 and

EVK96 — Belford Dome Resource Consultants
Pty Ltd (1 page)

Note: All Appendices are only included on the Project CD.
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Appendix 1

Permeability Test Results

(No. of pages excluding this page = 3)
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mRCA

PIEZOMETER TEST

CLIENT: R W Corkery DATE: 28/02/2007
PROJECT: Groundwater Study RCA ref: 5971
LOCATION: Belmont Property, Boggabri CLIENT REF:
BORE DETAILS Results
Bore No.
Piezometer length (L) 3m Time Depth to | Change in h/H
Piezometer radius (1) 0.026 m (sec) water (m) | level (m)
Bore radius (R) 0.05m Static 37.60
Depth of piezometer 51 m 0 44.86 7.26 1.00
Static water level 376 m 60 44.51 6.91 0.95
Lag time T, 2700 sec 120 44.31 6.71 0.92
(37% recovery) 180 4411 6.51 0.90
Stick up m 300 43.59 5.99 0.83
600 42.58 4.98 0.69
TEST METHOD: Rising head 780 41.98 4.38 0.60
1080 41.34 3.74 0.52
1380 41.06 3.46 0.48
1800 40.69 3.09 0.43
2460 40.42 2.82 0.39
2700 40.25 2.65 0.37
4680 39.83 2.23 0.31
|
1.00 ‘&
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>
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0.10 T 1 T 7 T T I
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
TIME(SEC)
Based on Hvorslev method K= rZIn{L/R
2LT,
Calculated Permeability 1.6E-07 m/ sec
RCA Australia Tested by: MC/MT 28/02/2007
Office: Newcastle Checked by: FR Date: 4/4/07
Page 1 of 1 ERS-PPT-001/2
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PIEZOMETER TEST

CLIENT: R W Corkery DATE: 26/03/2007
PROJECT: Groundwater Study RCA ref: 5971
LOCATION: Belmont Property, Boggabri CLIENT REF:
BORE DETAILS Results
Bore No. EVK40-P2 Time Depth to_[Change in h/H
Piezometer length (L) 1.6 m (sec) water (m) [ level (m)
Piezometer radius ( r) 0.025 m Static 33.65
Bore radius (R) 0.05 m 0 18.12 -15.53 1.00
Depth of piezometer 85 m 30 19.50 -14.15 0.91
Static water level 33.65 m 60 20.56 -13.09 0.84
Lag time T, 300 sec 90 21.68 -11.97 0.77
(37% recovery) 120 22.71 -10.94 0.70
Stick up 0.28 m 150 23.79 -9.86 0.63
180 2473 -8.92 0.57
TEST METHOD: Falling head 210 25.69 -7.96 0.51
240 26.56 -7.09 0.46
270 27.28 -6.37 0.41
300 28 -5.65 0.36
330 28.67 -4.98 0.32
360 29.27 -4.38 0.28
420 29.86 -3.79 0.24
480 30.77 -2.88 0.19
540 31.53 -2.12 0.14
600 32.11 -1.54 0.10
660 32.54 -1.11 0.07
720 32.86 -0.79 0.05
780 33.08 -0.57 0.04
840 33.24 -0.41 0.03
900 33.33 -0.32 0.02
960 33.4 -0.25 0.02
1.00 —=
2
o
Fy
[
>
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o
]
23
0.10 . - S
0 100 200 300 400
TIME(SEC)
Based on Hvorslev method K= rzmgL/R)
2LT,

Calculated Permeability

2.4E-06 m/ sec

[RCA Australia

[Tested by: MC

[Date: 26/03/07

|Office: Newcastle

[Checked by: FR

|Date: 4/4/07
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B 5T

PIEZOMETER TEST

CLIENT: R W Corkery DATE: 26/03/2007
PROJECT: Groundwater Study RCA ref: 5971
LOCATION: Belmont Property, Boggabri CLIENT REF:
BORE DETAILS Results
Bore No. EVK40-P1
Piezometer length (L) 3m Time Depth to | Change in h/H
Piezometer radius (r) 0.025 m (sec) water (m) | level (m)
Bore radius (R) 0.05 m Static 33.82
Depth of piezometer 94 m 0 32.16 -1.66 1.00
Static water level 33.82 m 30 32.50 -1.32 0.80
Lag time T, 85 sec 60 32.86 -0.96 0.58
(37% recovery) 90 33.24 -0.58 0.35
Stick up 0.46 m 120 33.33 -0.49 0.30
150 33.41 -0.41 0.25
TEST METHOD: Falling head 180 33.47 -0.35 0.21
210 33.51 -0.31 0.19
240 33.54 -0.28 0.17
270 33.57 -0.25 0.15
300 33.6 -0.22 0.13
330 33.62 -0.2 0.12
390 33.64 -0.18 0.11
450 33.66 -0.16 0.10
510 33.68 -0.14 0.08
570 33.69 -0.13 0.08
1.00 T
L
e
Py
% 0.10 —~—
o
[
x
0.01 +——— 1 T T T -
0 100 200 300 400 500 600
TIME(SEC)
Based on Hvorslev method K=_rIn(L/R)
2LT,
Calculated Permeability 5.0E-06 m / sec
RCA Australia Tested by: MC Date: 26/03/07
Office: Newcastle Checked by: FR Date: 4/4/07
Page 1 of 1 ERS-PPT-001/2
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Appendix 2

Laboratory Report Sheets

(No. of pages excluding this page = 31)

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED 1-78 SPECIALIST CONSULTANT STUDIES
Belmont Coal Project Part 1: Groundwater Impact Assessment
Report No. 584/02

This page has intentionally been left blank

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED

1-79

SPECIALIST CONSULTANT STUDIES

Belmont Coal Project

Part 1: Groundwater Impact Assessment

Report No. 584/02

(AoupAs - 11601) §Z8 VLVN - solueBiou| 1s1doosoupoadg 0B2185U0Y) BUll8)
{AoupAs - 11601) 528 VLVN - Soluebiou| lysor ipuy
Juswyedag uopsod Aiojeubls

‘1L Hed W40 Lg Ul paynads sainpasoid yym aoueldwiod ul jno paped useq sey Buiubls

21L01)99|3 "SaL0jeUBIS pasiioyIne 8y} d1e pue Jodas siyy uo Jeadde jey) saweu asoy Ag paubls A||eojucloaje usaq Sey JUSWNJ0P SIy L

‘g20£1 231/0SI
y3im soueljdiod 104 PajipaIooy

‘sjuswalnbal uone}IpaIsoe
S,VLYN UlIM 20UBpI09R
Ut panss! s JUBWNJOP SiYL

528
Ai0je100E7 PaIIPRIODY YLYN

HOLDY LIMOTHYY
CREEINTOOEK TTHIOM

V1VN

Bunss] |esnApeuy ul 82us|faox3 - STV

v o pashjeuy
s paneoay

L00Z 1N 9T
L00Z feN 9}

981€0.,0S3 :

violL -

soydwes jo ‘oN

pansst s1eq

panteoa. sleg 90/660/AS Jequinu 8jonyd
0058 ¥828-2-19 : ajiuwISoRS
GGS8 ¥8.8-2-19 auoydsja
W02 0JIAUSS|E@N|BOIdIPeY 10YIIA jew-3

Y912 eljeysny
MSN PlRYUIWS peoy 3iedpoop 682-LLT : ssalppy
18PIO O njBoloIpay J0JMIA : 1081U0D
sbed AaupAg uolisialg [BjuswILCIIAUT Aiojeiogeq

- papiaoud JoN -

- peplAcid JoN - ;
1266

12665 :

66262067 -
00Z6206Y

ne-wos esi@onew :

622 VITVHLSNY

MSN NOLONIMYVYD G641 X080 d -
MAVY1D LLVIN ¥ -
T/d SALVIOOSSY 2 HYVD 1H3F0Y -

als

Jaquinu 9-0-0
JaquInu JapiQ
1008/0.d
ajiwsoe
auoydsia]
Jew-3

ssaippy
108JU0D

s

SISATVNY 40 J1LVOIdILYTD

S0

iPauUmnionmii= 58

RCA Australia



SPECIALIST CONSULTANT STUDIES

Part 1

1-80

WHITEHAVEN COAL MINING PTY LIMITED

Belmont Coal Project
Report No. 584/02

Groundwater Impact Assessment

‘uoneuLeA [ejuswiiadxa JO SHWI| au) UIYIM S| 82UaIalip SIy) Janamoy ‘(L 4-0PMAT) dl o|dwes 1o) XON Uey) Jajealb s ajIN ey} pajou uaaq sey }| :9.50M3
981£020S3 18pIO N0 SO} SjuaIWOD dydads

'SaLIBA008Y
ajeboung pajie} sajeaipu] , ‘Buipodey jo pwi = YO Jequinu S3VIAISS JOBNSAY [EDIWSYD = JAGUINU SO 'SUONEIASIGQqY 'sasodind sseooud 1o) A1ojeioge) 8y} AQ pawnsse useq sAeY asely)
'PalSdIBIq UMOYS Ble (S)auul Jo/pue (S)ajep usyp) "eaualopsiul Xujew 1o junowe ajdwes paonpal 'ainisiow YBiy o) enp aq Aew siy} "YOT PIEPUEIS WO} 1941p JNsal papodal Jo HOT 84oUm (S
vd3asn payoads jo asuasqe auj ul) GENI/IMD-STV 10 9P8MS VdISN U0 PasEq pue Jjess ale spwi A1aacoay 8)eboling sisA|eue 1o junowe a|duwies jusiynsul Jo/pue uoin(ip uonsabip/sjoelxa
sjdwes Alewud o} anp aq Aew siy) ‘40T ay3 ueys Jaybiy si ynsal uey ssaj, papodas B UBYAL SISE] JYBlem Alp B uo papodal ale synsal ‘pawopad Usag SEY UOHBUILLISISP 8JNiSIoW UBYAA

'sisayjualed ul papiacid a1e paseq ale spoylaw ISV YoM WOl SPOYISLL 80Ua1s)9Y "uisisy papodal s)nsal
10} pahojdwe sainpasoid |eanAleue ayj Jo suonduosap Jeug sepiroid podal Buimolio) ay ) “1senbai Justo AQ 10 SPJepUB}S PajUsWNIOP JO 82USSge aY) Ul pako|dwa ase sainpasold pado@asp asnoy
Ul "Wd3N PUB SY ‘VHAV ‘Yd3 SN 2y Aq pausiignd asou se yons sainpasoud paziubooal-Ajjleuoneulsiul paysiqelss wol padojeasp usaq aAey [ejuswiuoliaug Sy Ag pesn sainpaooid [eonAteue ay |

ejeq fianooay ajefolng e
pajwang sajdwes 10} synsay |eolfleuy e

‘uohewopul Buimoio} 83 sutejuos Jodal sy

‘asea|al Joj panoidde
pue paydayd usaq aAey Hodai siy) Jo sabed ||y ‘papiugns se sajdwes ay) o} Ajdde synsay "aousiaal siy} yim spodal snomeld Aue sepasiadns 9gye0/0S3 ousieyel 3Ty ey Joy Hoda siy .

sjudWIuioy

FERIHIBUOUMNLIE ST 98v£0,0S3 ! 4810 HIOM
7/d SALVIDOSSYV ® VO LY3F0Y - weio

vioz: asquiny ebeq

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED

1-81

SPECIALIST CONSULTANT STUDIES

Part 1

Belmont Coal Project

Groundwater Impact Assessment

Report No. 584/02

| 09'L 8650 010°0> - 8EL0 7/BW 0100 NS olAIN + SIIN
i i Jashjeuy 2321081 Aq N S XON :96S0M3
| 8g'L . 5250 0L0°0> 1010 /6w 0100 8-GG-L6LY} N se oleniN |
JosAleuy a}a1osig A N Se 9)JeJlIN 19860M3
I 5200 €100 §10°0 1£0°0 /6w 0100 N SE 8N
) Jasheuy e3e10siq Ad N Se 8N ‘D600
500> 50'0> 50'0> 500> /Bw 500 9-68-6EVL uou|
2520 1900 £90°0 6210 1/Bw 1000 G-96-6EVL asouebue
100°0> 1000 100'0> 1000 1/BW 1000 2-8€-0vpL ojussy
100> 100 100> €00 /8w 100 G-06-62¥L - wnuwnyy
SiN-dOI Aq S|BIBIN PaAIoSSIA 402093
8 8 S 8z Bw | 1-60-077L wnissejog
98y [ e 24 JBw | G-€2-0vrL wnipog
6} [X4 x4 14 bw v-G6-6EVL ] ~ wniseubeypy
) suone) Jolely paajossid 146003
L 65 6€ € sy 8-6.-808YL B -z 08 se ejeyding_|
suojuy Jofey paajossig :40v0a3
06L 06 z6Y vl Pw €008 se Ajuiexy (2101
06 06 z6Y vl w1y €25 1L £008D se Ajuiey)y ejeuoquedlg
1> 1> L> 1> /6w 3 9-¢e-¢lL8e £00EBD se Ajulyly ejeuoqie
1> > > 1> R 100-0L2-ONa £008EQ se Auiexty apixoiphy
J0je31L Od Ag Ayunexty :d.goa3
[ 0202 oveT 0094 162 wossrt | 0,52 @ AuAyonpuo [eaU103(3 |
103en1L 9d A AuAndnpuo) :d0Lova
] v9'L L 69'L 86'9 wn Hd 100 eneA Hd |
Hd :g00v3
¥00-98£0.0S3 £00-987€0£0S3 200-98¥€£020S3 100-987€0.0S3 e o S oHieuy
Qf s|dweg Aoeloqe]
00iSL 00:51 00:51 005}
1002 fei 91 L00Z BN 91 £00Z BN 9L £00Z 1B 9L swi] / aleq sjdues
: di
YILVM HILYM ¥ALYM HILYM uonduosaq / 2dAL xujei ejdwes synsey jeonhieuy
PONAI L9MA3 Ld-0pMAT SZHAI : @) aidweg juald :
98¥£0.0S3 48PIO H0M
7/d SALYIDOSSY 2 YUV LHIA0Y - oD
7340€ soquuiny ebed

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED 1-82 SPECIALIST CONSULTANT STUDIES
Belmont Coal Project Part 1: Groundwater Impact Assessment
Report No. 584/02

. ROBERT CARR & ASSOCIATES P/L

. ES0703486

. 4of4
Surrogate Control Limits

® No surrogates present on this report.

: COANA 3.02

Page Number

Client
Work Order

Report version

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED

1-83

SPECIALIST CONSULTANT STUDIES

Belmont Coal Project

Part 1: Groundwater Impact Assessment

Report No. 584/02

/d SIOIAHIAS AHOLVHOGYT NYITVHLSNY

BYyo =0

‘einog ajuals = LS 'sejliog peasseid Y.1AT = I ‘oog PanIaseid e)e1ady oUiZ = Z 'ojiog SSBID paniasald oY oINS = Sg '[BIA panasaig n_u< ounyNg = SA ‘BIA _um2®mmi IOy LOJY20IPAH = DA
'SNOE SSB|D PedUly PIoY PELSEA IUSAIOS = S LEB[ Paouly ploY PBYSEM JUBAIOS = [ ‘panlasald mu,xEEI-E:_uow 0 ‘panieseid pioy OLIN =N osmw_n_ {elineN = 4 :s8poy) eAlleAlasald pue adA | 1aureeD,

- e il 0] - AP AW, 2T PoN SHF HO
YN 00 10dsNvH4TE JOTETVG (&%\ﬂvﬁ&\y IV L] 2[brama VYWY > tu&n&szz
, RAELDN DHOOYNT SN 20 ANILL
ON 310N INJnNDISNO0|ZDJEPR 5 1va UWY=230 20000k 3Wvi| Zo - Z-9/31va P
ININdIHS 90 n_oT“Es_ JCYERNERER] [#7 CYETT R INREL]
e I
— S5S8 +8/8-2-19 | duoydajay
L 987£0.0S3
- 18PIO IO
- Aaupks AN
L UOISIAIQ [BlUSWILOIIALY ) \; h D || A D Jaal M G, V9 33
— 1T 7 11 7 | | &) N
0 e | \ S Ch—~ @703
Y1 | J ! (7)Y3~0%» AN
F XX XX A N TEA OH] W) <Seana
PP Ud | ON |BAILVAH3S3ud ® 3dAl| AWIL | 31vd | XIGLvN arFTdNvS
oA VWi *1SH T4 V1vQ H3NIVINOD, v.va I1dNvS
S3LON X Ry [ AN
O /o1 /67 [~ /<
MM 7 N uﬁ wﬁ ‘ﬂ )ﬁ, 1@/./
; 3/ »
;%.w ALY
GIHINOIH SISATYNY "¥S0dIa 50 39VHOLS/ONITGNYH vIDIJS/5 LNTARGO Z ON"0'd
7500 €500 2300 1500 T3A3100 7O G/ s~ "ON310ND \ L oS 01103rodd
VBT 1a4vo8 NILTTINg iSia Xvd "Q4VH 1VWHOS LHOJ3Y It \u&&% . ‘A8 G3033N 1HOd3d >4o)2 2,  AB03CIINVIVA
DRTVIRIIEPOINSWIIYT ok G 10y XVA @ 109 by ANOHd T EXTACY Y 101 3DI0ANI ONIS “F—¥YD W 01 140434 AN3S
\uzZ ‘SHITIWYS YWEEL Mg PN PR NNl 'SS3HAAY 1v.S0d

P11 Aid seoinegy]
fioeioge] uejjensny

TENYCN o YO g INEND

NOILVINIWNI0d AGOLSND 40 NIVHO

RCA Australia



SPECIALIST CONSULTANT STUDIES
Part 1: Groundwater Impact Assessment

1-84

WHITEHAVEN COAL MINING PTY LIMITED

Bunsay [eoyhieuy uj 2ousleoX3 - STV

SelBlWNG POYIBIA Jellg e
s18iINO [oauo) Allfenp e jo Alewwns e
aoueldwo) Aousnbai4 adA] joiuod Alend e
9ouedwo) awi| BulpjoH sisleuy e
:uojjewojur Buimo||o) su) sulejuod podas syl
‘a0uaJa)el SIy) Yim spodas snoiasid Aue sapasiedns pue 981£0/0S3 99UsIajal JapJo YIOM STV 8U) 0 00T JelN 9 U0 panss| sem Lodsy jouo) Ayend sanaidisiul siyL

vt pasfjeuy 0098 ¥8/8-2-19 * aljsoed 66262067 sjjwysoey

g paARIRY §58 ¥828-2-19 © suoydaja 00262067 suoydajoy

so|dues Jo "oN Wo9' 0IAUSS[EDNIBOIIPSY I0IA  * jlew-3 ne'wioo ea@opew flew-3

-pepmosdioN - : oNs

-pepnosdjoN - ¢ Jequinu 9-0-2

1002 1el\ 92 : panssi ajeq 126G H Jaquinu 18paQ
2002 1eN 9L H paAladal ajeq 90/660/AS * Jagquinu 3jo0nd 1165 H 199foad

*ON Juswpuawy

Y912 eliensny MSN ¥6CT
@w.vMONowm : A9p10 3I0M PlRYLYILS PEOY edpPOOM 68Z-L.2 * Ssalppy VITVHLSNY MSN NOLONIMYEVO §41 X080d ¢ ssalppy
njBopipay Joolp oru0D MHYI0 LYW YA ¢ 1oejU0D
Gjop abeg ABUpAS UOISIAI fBIUSWIUOIIAUT ¢ Aiojeioge T/d STLVIOOSSY ® WHVO Ly390y D
1H0d3¥ TOHLNOD ALITVYNO FAILIHHETLNI
IBPJU=EUID NI 5 1Y
5 SV
(]
SN
g
<
%3
®
s
(]
=2
<
or
S o
= Q
o O
QX

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED

1-85

SPECIALIST CONSULTANT STUDIES

Part 1

Belmont Coal Project

Groundwater Impact Assessment

Report No. 584/02

(AeupAs - L 1601) 528 Y.LVYN - soueBiou) 0BOIB2UOD BUI8D
(AeUpAS - L 160L) §28 V.LYN - soluebiou| 14SOf Uy
juswpedag fiojeubig

‘L1 HEed ¥4 12 ul payioads sainpasoud ynm aouerdwos ul ino pauled useq sey Bulubis
oluou08|3 ‘salojeubls pasuoyne ayj ale pue podal sy uo Jeadde jey) saweu asoy) Aq paubls A||eoluonos|e usag sey JusWwNIop SIy L

GZ0L) A31/OS! Uim
20UB(|dI0d J0) PBYIPaIOY

“sjuswainbal uoneypsIooe
SYLYN UM ouepioooe
Ul PaNSS| SI JUSLUNOOP SIY L

528 - A10je10qE] PRYIPRIIOY VIVN

HOLDYLMESH Y
CEHNBODEY TTIOM

VLVN

Bunsa] teandjeuy ul aousj[aoxy - 387y

‘uopeLEA [BJUBWLRdXS [0 S)

11 SU} UILIIM S| 92USIBLIP SIU J8ASMOY '(Ld-0¥MAZ) QI BIdWES Jof XON UBY} 1812516 SI JLAIN 18U} PaJou usaq Sey ¥ 10 /50MT

SJUBWIWOD J14193dS J3P.I0 HIOM

spwi eoueldendy pue Alenoosy ((SW) sexids X e

spwWi @oueidacoy pue A1BA009y (SDT) sejdwes (0uoc) Alcjeioge] pue (giy) JYueig poulsy e
s)wi aoueydasoy pue (Qdy) @ouaiagiq abejusdiad anleey {(4Na) seyeadng Alojeloge] e

:uonewlojul Buimo|o) ay) sulejuod podsi syl

‘ases|al 10j panoidde pue paxosyo usaq aey podal siy Jo sebed ||y ‘pepiwgns se se|dwes ay) o1 Aldde synsay

‘8ouBleal SIu} YIm spodes snoinaid Aue sepasiadns ggpe0/0ST 90USIS81 JOPIO SIOM ISy aU} J0j Hodai [eul sy

¥ B pasAjeuy 0058 ¥8/8-2-19 SpuIsoe 4
[ g peA@osy GGG8 ¥8/8-2-19 auoydaja)
sajdwes jo "oN W02 0JIAUSS[EDNIBOIIPSY IOOIA  * |tew-3

100Z 1eN 9Z pansst ajeq
L00Z leN 9L paAledal sjeq 90/660/A8  * J3quunu 0Ny

t 'ON Juswpuswy

91T Elensny MSN

98¥€0.,0S3 19p10 Hiom PIOULILIS PEOY YIBdPOOM 682-2.7 * ssauppy
niBoipay J0IA ¢ joR3UOD
90 ¢ abeg ASUPAS uoISIAIQ [BIUSWUONIAUT ¢ Aiojesoqe

66262067
0026206Y

NE‘Wod eoI@NEW
- papiroud Jop -

- papiroad Jop -
1165

1265

62T VITVELSNY MSN
NOLONIFEVO §L1 X008 O d
SRV LLVIA AN

7/d SALVIOOSSY B ¥uVO Ly3890d

a[luisoey
auoyds|a)
rew-3

eNg

1[quinu 9-0-9
Jaquinu 12pIO
j03foud

ssaippy
JoBUO0D
usID

140d3Y TOHLNOD ALITVYNO

IBPIUSLWLADNNLIS Sy

RCA Australia



SPECIALIST CONSULTANT STUDIES

Part 1

1-86

WHITEHAVEN COAL MINING PTY LIMITED

Belmont Coal Project
Report No. 584/02

Groundwater Impact Assessment

00 oL oL Vbw wnipog
00 4 4 bW L wnissuben snowAuouy 100-59¥€0.0S3
% /B 6w ) ) {se29.¢ 1101 OO ) - suoneD Jofely PaAIOSSIA 4£6003
suone sofely PaA|ossIq :4£60G3
'S L€ 6¢ bw | Z vOS se sleyding Ld-0pMAT 200-98¥£0£0S3
% /6w /Bw (9g£9.¢ 1071 9D ) - SuoluY Jole PaAIOSSIA :40+0AT
00 6 8 bw -Z $OS se ajeyding snotwAuouy $00-22$€0£0S3
00 S S B L -z wmw\wm‘&m;a_:m snowAuouy 1L00-69v€0£0S3
% Ubw 6w (pe€9.€ 1077 20 ) - sUOIUY Jofely PaAIossIq ‘40¥0Q3
suoluy sofely paajossia 407003
892 ¥ € /By £008D se AUy [E10L
892 14 € /bw | £008.D se Auieyy sjeuoqiedlg
00 L> 1> q/Bw | B B3|y @jeuogien
00 L> 1> Bw L 23| 3pIX0IPAH snowAuouy 010-2LYE0L0ST
L9l oL 8 bw | £00RD se Ajueyy [ej0L
Lot oL 8 bW | £008D se Auley|y 2ieuoqsedlg |
- oo ) > 1> VBw | £0DED SE Ajuley|y ejeuoqe) W
00 > 1> VbW | £00EBD SE Aulie|Y 8pIX0IpAH snowAuouy W 100-2£¥€0£0S3
% R R o i i ‘ o {(9g29L¢ 1101 00 ) - JojeaL Od Aq Autiedy :d2£0a3
Joyen11 0d Aq ety :dz€0a3
80 y8L T z8l woygr | ! 0,52 ® AIARINPUOD [€dL1O8( snowAuouy 010-24¥€020S3
00 ords vzl woys . 0.5 ® AUAIONPUOY [BOLI193]3 snowAuouy 100-2£$€0£0S3
% wiojgrl wojsr ( 2£29.2€ 407 0D ) - JojeanL Od Aq AJAWONPUOD doLoY3
Jojeny Od Aq Ananonpuod (doLova
€0 002 86'9 nun Hd 100 o o anjeA Hd 7 SZIAT 1L00-987£0£0S3
% wun Hd nun Hd Coommmmeee , ‘ ) (6609.¢ 36700 ) - Hd 5003
Hd :500v3
ady unsay ajeaydng ynsay reurbro plex] auweu afjeuy i ay adwes Jusyd ai ejdures fiopesoge]
woday (dna) sapesyidng Atozesoge] YILYM ‘edAL xipey
%0Z - %0 "HOT S8Wy OF < HNsoy - %08 - %0 "HO SaWI 0Z PUE 0} USOMIBQ IINS3Y - Nwij ou *YOT sewn 0L > Insey -:Buioda jo

|ons] ay) 0} uosuedwod Ul sYNsas Jo apnjubew sy} uo Juapuadap aIe pue §E/NI-IMD POUIS STV UI payioeds aie (uoijeiasp Juedlad aAneel) serealdnq Aiojeioge Jo gdy aus 10 sabues pspiwad ayt "OU pajie) sejeolput
‘ouBIBYIq JUB2IS dMIBISY = AdY ‘Buoday JO w7 = ¥OT :SUORRINBIGYY 10] $s8001d DY) 8Y) Jo Lied PaWLIO) ING JAPIO HIOM S1} 10 Led A|ledljioads Jou L. yolum sajdwes o0} Ja4a1 st d|dwes Jual) - snowduouy -
‘Ayisusbousysy ajdwes pue uoisioald poylsLl Uo UoleULOWI apirold sejealdnp Aiojeloger] “yoleq ajdwes ay) woy pajasies Ajwopues sidwes Jiids Alojesoqeesiul ue o] si1ajel ajealdng Alojeoge wis) [013uod Ayjenb ayy

(dna) seyeaidng AiojesoqeT - poday jonuo) Ajend

IEPREUDINUES 5 T 7002 BN 9T ¢ a1 onss| Q0/660/AS  ©  @dUsiajey a1onD STV 1769 : Josloid
9j0z :  uaquny abeg 98v£02083 19910 tiom Vd SALVIOOSSY ¥ ¥¥vVO 1¥3890Y - e

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED

1-87

SPECIALIST CONSULTANT STUDIES

Part 1

Belmont Coal Project

Groundwater Impact Assessment

Report No. 584/02

00 0L00> 0L0°0> bW 010°0 N B BlenIN + | snowAuouy 200-019£0.0S3
[ 681 €61 UBW 0100 o N SE SIEAIN + SWIN snowAuouy 100-857£0£0S3
% /bW B ‘ i (6£622€ 307 0D ) - 1eosAjeuy 83019510 Aq N S€ XON :D650M3
 Joshleuy eje19510 Aq N SE XON 965043
o5t £Y0°0 1800 bW 0100 N s ouN | SZIAT 100-98¥€£0.0S3
% /B /6w ) ) (6029L 1407 00 ) - 19sKjeuy 81210510 Aq N S€ BUNIN 1DLSOMT |
Jashjeuy 93210510 Aq N S€ 21N 1925003
6L 980 Zr0 /B 60'0 w o)
23 o Nmoo ) ££0°0 VBw 1000 asauebuepy
00 180°0 Z80°0 /6w 100°0 ! o|ussly
00 100> 100 /Bw 100 wn|y snewAuouy 200-6¥01020d3
LT 250 50 bW 500 uol)
00 6000 6000 bW 1000 asauebuel
00 100°0> 100°0> 6w 1000 ojussly
1e v9°L oLk Bw 100  wnuwny snoulAuouy 200-¥€01020d3
% TBw 1Bw ) (‘'9808.€ 1071 9D ) - SW-dDI Aq S|EIS PaAIosSIa 1402093
SI-dO1 Aq STelol paajossId 1402093
90 SO 89 bW L wnissejod
z 0.€8 0Lv8 bw y B wnipog
90 oELL ovlL Bw L wnisaubepy snowAuouy 900-825£0.053
00 S S /6w | , wnissejoq
0 zve Le Ybw | | wnipog
sv zz €z Bw L T uniseuen Ld-0PYAS 200-98v£0£083
% WBw b (2£€9.€ 1307 DO ) - suoeD toley PaA|ossiq 46003
00 L L qbw wnissejod |
00 91 9l bW | wnipog ,
Y 5 z 1wy wniseuep | snowuouy Y00-227E02083
00 1> 1> T/Bw L wnissejod 7 snowAuouy 100-G0¥€020S3
e /6w bw panunuod - ( GEEg.E 1107 0D ) - suoued Jofe paalossIa :4£6003
panuiuod - suoljed hO_.NE PaAjossI 14£6003
ady _ Jinsay ajeoydng 1nsay [eubLo ¥07 suweu apfeuy i ai a1dwes yusio 7 ay aidweg Aiojeioqe]

Hodey (dna) seresyydng Aiojesoqet

YILYM ‘odAL xinen

EUnEUDONG S TV 2002 18N 92 - oeq enss)
<1 9j0¢ Jaquny oBed

90/660/AS i  @ousiajey alond STV
98v£02083 ¢ 19D10 OM

116G : 3oaford
/d S31VID0SSY % HdvD 1390y : walo

RCA Australia



SPECIALIST CONSULTANT STUDIES

Part 1

1-88

WHITEHAVEN COAL MINING PTY LIMITED

Groundwater Impact Assessment

Belmont Coal Project
Report No. 584/02

= 1> Wbw i
vl 128 9'86 0s Jbw | wniseubepy
% % % 716w J/6w (2e€9.€ 1071 DD ) - suone) sofely paajossia :4€6003
L) VLl 8'€8 0§ bw
= 1> Bw wnipog
-——- . e s 1> /6w
81l €8 01 0s = bW wnissejod
== > /6wy )
pLL 128 1'56 0S D wnissuBep
% % % /6w 7/Bw (gg€9.€ 1307 DD ) - suones Jofey paatossia ;486003
suoneg tofely paAjessia (46003
L [ bw |
yiL 628 L18 051 Bw L -Z yOS se ajeyding
% % % J/bw /6w (9€€9.€ 307 90 ) - suoiuy Jofey panjossia :40¥003
3 1> bw |
yil 628 7’96 oSl bW L -2 $OS se sjeyding
% % % /pw /B (7£€9L€ 1107 DD ) - Suotuy Jofely PaA0OSSIQ 404003
suojuy sofely paajossia 1407003
801 z08 9.8 00z bw L €008 se Ayuiejy [ejo)
% % % T/bw /6w (9£29.¢ 11071 0D ) - 103en311 0d Aq AuieNy :d2€0a3
Jojent) 0d Aq ey :d2€003
= L> woygr |
(433 €98 zoL 0002 woys | 0.5 ® Aunonpuo) (2oujos|3
% % % wo/sr woysr (2£29.€ 1107 0D ) - J0jenLL Od Aq Ajanonpuod :doLov3
10324111 Od Aq Ayaonpuo doLova
4BIH I M0 SO7 H40T suied sifjety
Sy A1anoday snueulqg Ausanoaay ayids uoneNUIIU0D BYIdS ynsad
SHury A19Aoday synsay [emay U
poylay

Hoday (S97) saydwes jonuo) Aiojeioqe pue (gu) yuelg poyopn

HILYM :adAL xuew

‘Buiodal jo 1w = YO SUOIIEIABIGQY "USXE] SI UOHIOE SAIIDS1100 OU ‘SIN0OO SIL) 318U "%0E | 01 0. JO 8BUBI BY) Ul S81I8A0081 JO 8AROBfq0 ANEnb ejep pawoads NJIN 2u) uiypm aq Aew

$158) sojueblou Joj S| [0:3U0D UO SJBIINO psbbeld “elep Alojeloge| {eNjo. JO UOHEN|BAB [ED1ISIIE]S UO Paseq ale sjiwl AJanoday olweuAq "xujew ajdwes o juspuadapur Aoeinooe pue uoistoaid poyjew Jojuow o} s 8dA} OO
siy} Jo asodind 8y | “|eLsjew a0udIsial PayIed 10 sejAjeue jobie} Uim paxids Xujew 831} 8duaIapBUl ‘UMOUY B O} S13jal (§07) aldwes [0uo) AlojelogeT Wwis) [01juod Ajijenb ay L “uojeulweluod Alojeloge] [erusiod Jojiuow o}
s1 adA} QD siyi jo asodind 2y “uoneledaid sjdwes piepue)s ut pasn se suoipodord 1o SBWNjOA SWES ay) Ul pappe ale sjuaBeal |l Yoiym o] XUjeu 931 SlAeue UE 0] S1a)al jue|g AI0JeI0qeT] / POYIajy wia) [01)u0d Anjenb sy

(s07) s9jdwies joipuo) Aioesoqe] pue (gy) yuelg pouyjayy - jioday [onuod Ajend

FEPURUNUDUMNLT STy 100Z e 9z ¢ ajeq anss| 90/660/AS 05U810J0Y 8}1OND §1Y 126G d o8foig
v -3 9i0¥ Joquiny ofed 98¥€0.0S3 13pJ0 oM 7/d STLVIDOOSSY ® VYO 143g0d ] i)

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED

1-89

SPECIALIST CONSULTANT STUDIES

Belmont Coal Project

Part 1: Groundwater Impact Assessment

Report No. 584/02

0L0°0> /Bw 0100
zeL 6'9L 80} 96'0 VbW 100 N S2 SJEIUN + SILUN
% % % /Bw /6w (6€6.L€ 107 DD ) - 1esAjeuy 23019510 Aq N Se XON 965043
1ashleuy 9)a10s1Q Aq N SE XON ‘965003
0L0°0> BW 0100
£33 999 RS 960 bW 100 N se @JiIN
% % % T/Bw /6w (6029.€ 1071 0D ) - 19shjeuy 93219510 Aq N S AN :9.L50M3
1ashjeuy 83010s1Q Aq N SB 3N 1925043
- 100°0> /6w 100°0
ocl 02 6'S8 Lo Cio Tbw 000 | asauebuely
o¢l 0L €8 S0 V6w 50'0
500> /Bw 500 uo)
oet 0L 9'96 10 /6w 1000
+00°0> /6w 100°0 Juesly
== 100> 6w 100
o€l 0L 996 50 bW 100 wniwnyy
w % % /8w /Bw (8808.¢€ 11071 9D ) - SW-dOI A Sielely paAlossId 1402093
SI-dOI Aq s|elaly PanossIq (402093
€Ll viL 804 0S Wow |
= = == = > /bW | wnipog
== == = e 1> /Bw | -
| e gve £L6 05 b | wrissejod
% % % /6w /8w panunuos - (£££9.€ 1107 DD ) - SuoHey Jofely PaAIossIq 14€6003
panunuol - suopen ‘_O.qm_a paAjossIq 4£6003
GBI I Mo o7 qOT swied olAfety |
sywy A1an02ay opueulg Aiano0oay ayids uonenUIIU0D IS Jnsas
iUy A18AG5Y SISOy [EToY n“_ﬁw
poday (S07) seydwes jonuo) Aiojeioqey pue (g) ¥ueig poyran YILYM 2dA) xrpep
RSSO LG S L00Z BN 9T ¢ ajeq anss| 90/660/AS 20U213)9Y Bj0nY STV 1L6S : yoaloid
saquiny ebed 98%£020S3 19P40 oM Ud SALYIOOSSY B WHvO 143808 ¢ el

sS1w 910

RCA Australia



SPECIALIST CONSULTANT STUDIES

Part 1

1-90

WHITEHAVEN COAL MINING PTY LIMITED

Groundwater Impact Assessment

Belmont Coal Project
Report No. 584/02

£0'C YN DO : uoisisa jodey

0EL 0L paulwa)aq 10N . €6l 090 bW 100 _ snowAuouy ” 100-85¥€0.0S3 ; N S€ 8jeJlIN + 3JlIN

% % % Ubw Wbw ‘ (6€6..¢ 307 DD ) - 4eshjeuy 93219810 Aq N S€ XON *O650M3

Jeshjeuy 83049510 Aq N se XON :D650X3

oglL 0L c'e6 LEOO 090 VbW 10’0 _ STHAZ ﬁ 100-98+£02083 4 N se )N

% % % “bw vow _ (60Z9.€ 1107 D0 ) - 1osAjeuy 8321910 Aq N Se NN LG0T

1ashjeuy 83310s1Q Aq N Se 8JLIIN D501

oelL 0L 101 6000 0 VbW 1000 asauebuepy
oL R V2 1) woos | z0 6w 1000 snowfuouy £00-9€010£0d3 ossty
% % % /bw bW _ (8808.€ 1107 0D ) - SW-dOI Aq S|ejely peAlossIq 1402093

SIN-dDI Aq S|E3ON PAAIOSSIA 1402093

YBIH I mo7 SW TEEIo0 %S | H01 e TS| Gy oS Koo e | T
sjwry anels Kiarooay axids ynsay ajduies
S)wy KiaAosay S}nsay jemoy
uoday (Sw) axrds xiiep HILYM 9dAL xupep

DD Pa|ie) sejeoipu)

‘9ouBIBYIQ JUBdISd SAIRISY = (d¥ ‘Buioday JO JuNT = HO'T [SUOHEIASIGqY 10| SS9204d DD 8yj JO Ued pawioy Ing Japio 3iom siy; jo ped A|leayioads jou ale

yoym sajdwies oy Jaja1 sq| S|dwes jusly - snowAuouy - “sadualesiut xinew ajdwes Jo JuaAs sy} Ul paalem aq Aew pajels sabues A1anooel Jesp), (s,00Q) s2AR0a[qO AljenD ejeq Alojeloqe| Jad se sywi AIBAcosy oners
'S8118A008! B}A[BUB UO S)108)48 X1IBW [BUSjod Jonuow o) si adAl DD siy) jo asodind ey | "sajkfeue jebie) Jo Jos aanejuasaldal e yjim payids ajdwes Jids Aojesogelenut ue o} s1sjal {SIA) ax1ds Xue wis) [0uod Ayenb ay )

(swi) seyids xiyeyy - 1ioday jonpuod Ayend

FRIRNUOJNUE XY 1002 BN 9T ¢ ajeq anss| 90/660/AS  © 30ua12)9y 210ND STV 116G B 108foid
9j0g :  Jequnn abey 98¥€02083 49pI0 HioM /d SALVIO0SSY ® ¥dVO 14390y B walo

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED

1-91

SPECIALIST CONSULTANT STUDIES

Part 1

Belmont Coal Project
Report No. 584/02

Groundwater Impact Assessment

[OE] Y]
sseq 1007 Jdv €1 1002 JeW €2 2002 JelN 9L "Ld-0PMAT ‘SZIAZ
p1ay sunyding - apiog dnseld Jeald
JasAleuy @18.0s1Q Aq (XON) N SE SjBIIN PUE BJLIIN 'D650M3
[ENE]
shepz Aqued | 200z 1N 8l 200Z Jel 02 2002 Jel 91 Ld-0PMAT
B ] LoXAT
ssed L00Z2 d8s 2L 2002 ‘e €2 = hd -t 200Z 1N 9L ‘Ld-0PMAT ‘GZIAT
paia)iid ‘PIOY SLIN - SRIOE dNseld Je9lD
v 8IS - SIN-dOI Aq SIBJeIN PeAjossIq 14-Y0Z09T
i YOMAT ENTE]
ssed 200z Jdy €} 00T fel LT 1002 BN 91 ‘Ld-0PMAT ‘'GZIAT
JeInieN - spjog dnseld Jes|a
paiaiii - suojed JofeiA :4£60a3
- [0E] SYE]
sseq £00Z 3dv €1 2002 1ol 1T £00Z JeN 94 ‘Ld-0pYAT 'SZIAT
[BIMEN - 2pj0g dNseld Jes|d
pala - stiolly iofe :40v0a3
) POMAT ]
ssed 1002 1y 0 100Z el LT == == - 200Z 1B 91 ‘Ld-0PMAT 'GZIAT
[eanjeN - ajog dNseld 4esld
1013 L Od Aq Ajuiiedy d-2£0a3
PONAT ‘19MAT
ssed 2002 1dv €1 L00Z ‘e L2 == === == £L00Z 1BIN 91 “Ld-0PMAT ‘GZMAT
feanieN - alog anseld 1es|d
JojeniL Od Aq AIAIONPUOY d-010V3
i YE] ‘L9MAT
shep ¢ Aq (1es 100Z Jen 91 L1002 12N 02 £ £00Z JBIN 9L ‘1d-0PMAT ‘GZIAT
JesmieN - ap1og dseld Jesld
Hd :500v3
Zsseg T SISAIEUE 4o} ong T PasABUE o18q T Zsseg TUowoeIXa 10 o1q | _peweixo aleq | TST0T SI00ES TUSND 7 13UIETi0D
SISAleuy _ ¥ id / uonIenxg _ pajdueg ajeq pouisy
uoneaasald pue awiy BuipjoH sishjeuy HILYM :9dAL xipew

*SI8IANQ JO AreWWNG, 8Y) O} 18}01 ‘S1IN0 pajied ‘(6661) INAIN PUE SV ‘VHAY ‘9¥8MS YdISN U0 paseq ase swi Bulpjoy 1o} siaiinQ "sseooid Bulyoes| sy} Jo swiy/aiep UoNa|dwod dy} woly
uaye) ase sayoea| paonpoud Alojeioqe] 1oy dwi/alep sjdwes apsoduoo jeyy o) Bunnguiuos sjdwes 18pjo 8y] JO Jey) se uaye] si swiyeiep Budwes ‘sejdwes a)isodwod o4 "Juasald st SIy} aJaym uolsabip / uondeLXe Woy
a1} JO PaAoAUl St uoisaBIp 7 uonoeJx® ou 8Jaum Buldwes woly swi SHUSSeIdal SISAleuE O} awl) pasde|3 "uase) sem jonbije adwes ay) yoium woiy (saeaasald) Jeuieluod s|dwes ay) 81 papiAcid OS[E S UORBULIOM| ‘SuNJa)

PuE suonN|ip Juenbasqgns epnjoaid pue SISA[eUE JO UCHOBIXS JO Bjep 1sJy Juasaidal papodal sajeq “sauw BUIP|OY PaPUBWWIODa) Yiim saiedwoo pue sawl sisAleue pue uoijesedaid / Loloesxe sesUewWNS Jodas Buimoljo) 8y L

awyy Buipjol sisAjeuy - poday jopuod Ayjenyd eanaidioyul

PrRURIBUDIENLE 1Y 100ZeN 9z ¢ sjeq anss| Q0/660/AS avuasapey AJOND STV 1265 : osloid
v | F Gloz * J3quin 3Bed 98+€0,083 ¢ 43P0 oM d SALVIOOSSY % ¥dvO L4390y 5 Lo

RCA Australia



SPECIALIST CONSULTANT STUDIES

1-92

WHITEHAVEN COAL MINING PTY LIMITED

Groundwater Impact Assessment

Juswalnbal €SO0 ISV Pue (£)G INPaudS 6661 WAIN 0's 0'S b4 3 JoshAieuy 81010811 Aq (XON) N SE 8)eI}N pue o]
Jusweunbal £300 ISV PUE (£)8 2INPAYdS 6661 WdIN 0's 002 S 1 B 19sAleuy 31910810 Aq N SE o
- JUsWalinbal €300 ISV PUB ()9 8INPAYdS 6661 WAIN 05 0 0z ! I ¥ 9lInS - SIN-dOI Aq S[eI8y paAjossIg :4-¥0zZ0D3
+© (S} saxds xien
© JUsWalinbal £500 ISV PUE (£)d @INPAYSS 6661 WAIN 'S 0 0z ) 18sAleuy 1219513 Aq (XON) N SE 812JIN pue a).
Q Wawalinbal €SO0 35TV PUe (€)G 3INPaYds 6661 NdIN 0's [ S 3 JasAjeuy ajaidsig Aq N se i
Juswalinbal £SD0 ISV Pue {£)g 9Npauss 6661 WdIAN oS 0'S {4 1 v 8)InS - SN-dO1 AQ S[BJo paAossiq (4-¥02093
Juswalinbas €500 ISV PUB (g)g 8INPaYdS 6661 IWNAAN 0'g €S 8¢ [4 pele}lid - suoye) Jofel 1466003
juawauInbal £SO ISV Pue (£)8 8INPaydS 6661 WJIN 0'S 59 LE 4 pala|l4 - suotuy Jofel :40¥003
[~ Juswiasnbal ¢SOD STV Pue (£)g @INPayds 6661 WdIN 0's oS (474 L 101 Od Ag AuaonpuoD 14-040v3
(aW) syuelg poyepy
Juswasnbal €500 ISV Pue (£)d 2NPaYRS 6661 WJIN 0'S 0's 0z 3 JosAjeuy 8210510 Aq (XON) N SE BjesiN pue aJulIN ‘965013
yuswiaiinbal ¢SO ISV Pue (€)@ aINPay2s 6661 WJIN 0's 00z S [ 19sAjeuy 91819810 AQ N SE @JLIN 9 L5003
I " juswainbes §S00 ISV PUE ()8 AINPAYDS 6661 WAN| 08 0's 0z b ¥ 9)NS - SW-dOI Aq SIEJoI Peniossid 4-¥0Z093
yuawalnbas €500 ISV pue (€)g 2INPaYds 6661 WAIN 0's €S EC 4 paia}ii4 - suoye) Jofew 1486003
Juswalnbal ¢SO0 ISV Pue (£)G INPaYdS 6661+ WAIAN 0's <9 Le Z B ] palayll{ - suoluy Jofey 140003
Juewalinbal €500 ISV PUE (£)g 2INPeUoS 6661 WAIN 0S 05 oz | % 1o1e1 L Od Aq Apuieyy ‘d-2£003
swalnbal €530 ISV Pue (£)g 2INPayds 6661 WIIN 0's 0's 0C A ioleni] Od Aq AIAoNpuUoY 1g-0L0v3a
(sD7) sajdwes |ojuo) Aiojesoge]
TuewaImbal £500 351V PUE (€)d 2INPaUS 6661 Wd3N 001 00l 0z z Jeshieuy 21010810 Aq (XON) N SE SIEIIN PUE SILIN :O650X3
juswalnbas £500D ISV Pue (g)g 2INPayds 6661 WAIN 0oL 00z S 3 " 1eshjeuy 9jem0siq Aq N SE SAIN 19/50M3
JUeWaINbal §800 ISV PUE (€)8 2INPaUds 6661 WAIN 001 001 07 z V 8)INS - SN-dOI Aq SIEIBIN PRAIOSSIQ :3-¥0Z093
Juawainbal €500 ISV Pue (£)g 8INPeYdS 6661 WAIN 00l S oL 8¢ 14 i pass)i4 - suoyeD Jofely :3£6003
juswaiinbas €590 ISV Pue (€)g 2INPaydS 6661 WAIN ool L'6 1€ € paieyi4 - suoluy Jole :4040a3
Juswalinbal €590 351V PUe (£)g 8INPaYdS 6661 WAIN 00l (X% 0z [ soleni) Od Aq Auierly id-2£0Q3
Juawalinbal €500 ISV PUE (£)g 3INPaUSS 6661 WAIN 00l 0oL 0C 4 J01ei L Od AG ANAINPUOD 1010V
Juswalinbal €SO0 ISV Pue (€)g 9INpPauds 6661 WJIN 0oL 0'sZ v L - Hd :500v3
{dnq) seleoydng Aojeroge
[ powadxa T~ Env | uenboy | 20 | B poLla
uoyeoyoads jo4u0d Aleno | (%) 91ed | N0y | dAj alduies [onuod Auend
sajdwes jonuon Ayent) jo Asuanbaiy HILYAM BdAL xiepw
‘aje) pajosdxs U] 0 |enbae 10 ueY) 18jeaIB aq PINOYS Bje! [BNIOY "Passed0id SEM JBPIO HIOM SIU} YoIym Ul (S)10] [esnkleue ay) ulyim pashleue sajdwes O Alojeioge| Jo Aousnbaly ey} sesuewwns Lodal Bumotio) sy |
= sojdwes jonuoy Ayjenyd jo Aousnbauy - poday jouo0) Ajjen aanaidieyuf
Mu/u. m J00Z JBN 97 ¢ ajeq onss| 00/660/AS eoUBIBjaY BIOND STV 1265 : 1o0foid
Dr: Y Gjog :  Joquny abeg 98v£0£083 13pI0 oM Vd SILYIDOSSY B HuYO LYIFOY : sl
- ®©
ks
OO0
=<
St
£
T 0
QX

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED

1-93

SPECIALIST CONSULTANT STUDIES

Part 1

Belmont Coal Project

Groundwater Impact Assessment

Report No. 584/02

*An290 si3Ino AouanbaiyoN @
- sa|dwes josuo) Ajeny jo Aousnbau - noday [oaU0Y AljEntD aAnRIdisl, SIY uIylM S1a1IN0 SIUBIYBIY Modes Buimojio) sy L
SO[dWES Joju0)) AHIJEeny jo Aousnbai : SI9IpN0

[OVE] i LOAS
shkepzAanesd | 00z 1o 8L L00Z ‘2N 0T 100Z ‘el 91 'L d-0¥MAT ‘SZAAT
|eaniep - ajji0g dnse|d 1910
JasAjeuy 9)219s1q AQ Z:mm, E) Z WNmoxw
PONAI ‘LOMAT
skepy Aqied | 100z 1BIN 9L 200Z JeN 02 2002 1 91 ‘1d-0PMAI ‘GZIAI
|einieN - apjog anseld Jeald
Hd :500v3
issed [ sishieuesojong | pesAeue sieg | SSed uonoeiXe Joj ang | pareixd ajled | (s)Ql 21dwes Ul / Jaurejuon
sisA[euy _ uopjeledald / UOHOEHXT _ paldwes ajeq pousiy
- a1 Buipjoy sisAjeuy - podey [o1uoD Anent aanaxdisiul, siyy uiyim sisljino slyByyBly podel Buimotio} ey L
owil| bulp/oH sisAjeuy : sid9IpN0
*IN220 S42IINO A12A0221 2jEBOLINS OU ‘SadLeW [[2 104 @
sojeborng
*IN220 S3aYIealq SAAA0D3I ayids Alojeloge]| Oou ‘sadljew e 1o @
*INJ20 SIBIINO JINS3J JUB|q POYIALW OU ‘S3oUjewW |2 o4 @
-sisAeue ajesiidnp ay) 10} INDI0 SISIINC AISA0DBL (JdY OU ‘SadjBW |[R 104 @
‘|]aAs| @ds x§ O} [enba 1o uey) JejeslB
|19A8} punoibxoBq ‘paullIsiep Jou AUaAodal S - anN N Se @1eniN + ollilIN
JUBWIWIOD Spwiy ejeq ajhjeuy Q! ajdwes 8D Q| 9dwes Aoeioqe] | adA| xuen 10700 SV
sajebo.lins-uoN

“j0} ss8201d DO 9y} Jo Hed pawloy ing Japio som siul Jo Jed Ajjeoioads jou ale yoym ssjdwes o}

Jay01 5(| 9|dWeS JuslD - SNOWALOUY - "USHE} S| UOOR BAIj08.1100 OU ‘SINO0O S} BIBUM “%0E L O) 0/ JO aBUEl By} U] S3113A0031 Jo 8A3[qO Ajenb ejep payoads NJIN 8y} uiylm 8q Aew s)sa) sojueBioul 10} SHW [0AU0D UO
siaino pabbe|4 “(sNWl| Y4ISN oWioads jo 8oussqe ay} ul) 8E/NIIMD-STV 10 9P8MS YdISN UO paseq pue one)s sle sjw)| Asaacoal ajeboung “podey [05uo) AllenD, ayi uo pebbey siaipno spybiybiy Hodss Buimojjo) oyt

S481)3nO 40 Alewwing - Joday j04ju0) Aend aAnaidiayuf

FRRBURE S 17 2002 181N 952
] ) Sioy

ajeq anss]

Jaquuinp abed

90/660/AS
98+€0.0S3

g 30UIR3Y BHOND STV 1165 g oafold
13pI0 Hiom 1/d SILVIOOSSY 2 d¥VO 14380 e usny

RCA Australia



SPECIALIST CONSULTANT STUDIES

1-94

WHITEHAVEN COAL MINING PTY LIMITED

962 YAIDD | UOISI Y.

Groundwater Impact Assessment

-
M (z xpddy) (g)d 8InPayos (6661) WCAN Upm juenduiod si poyisw siy | “Ty3S AG A138LULINOCI0D J08IIp PUB UOKINPaY Wnjwpe) Aq
Q. paulualap si (EON+ZON) USBOIIN PaSIPIXO pauIquo) "£00Z Aleniged T-1-g10-Z POWRN TvAS "4 -EON 005 "'P8 1512 YHY - 4esAjeuy 81919510 Ag (XON) N SE 31BN PUE S)IIN : 65013
(z xpddy) (€)g eInpeyos (6661)
WJ3N Uim jueldwod si poylsw sy "S)iNssl om] 8y} Usamisq sousIayip au) Se Paje[nafes aJelyN 10} JNSal pue ABwiLN0j00 J0o.p A A[sieladas psuiwie)ep s apiN TvaS Aq uoneoynuenb Aq
POMO|0} ULUNIOD LOHONPaI WNIWPED B J0 ABm AQ 31U 0} paonpa. st SIBNIN ‘€00Z Aleniged T-1-8L0-Z POWSI TY3S “4--EON 005Y P8 1812 YHAY - 19sAleuy 831019510 Aq N Se ajeIN : ©850%3
(z "xpddy) (€)g 8npayos (666 1) INAIN YiM jueldwod
S| poyaw siy 1 ~v3S Ag Ajewinojoo 19341p Aq peullLs)ep sI 8N "€00Z Aleniqed T-1-810-Z POUIBIN TY3S 'S -EON 005y P2 1512 YHAY - 19sAleuy 83019510 Ag N Se SJLIIN : 925013
10J08)2p UOI 8POUAp 8)810s|p
e Aq Juswainsesuw Jivy) o} sold sonel ebieyo 0} ssew Jounsip Jisy} Uo paseq salAeue ay) sajeiedas yoiym U8jewonosds ssew wnnoea Ybiy e ojul pessed usy) 8Je SUO| "SJUSWS|8 Pajoslas
1 0) ewseld uobie usioys AUBIY e saz)yn snbiuyde) SNADI YL H(0Z0DF/NI-IMD STV ‘0209 - 9¥8MS VdISN 'SZLE P8 1SLZ YHAV) - V @NNS - SIN-d1 Aq S[eloN paAlossIa © 4-¥0Z093
(z "xpddy) (£)g aInpayss (6661) WAIN UM Jueldwod si poyjaw iy “uoiesiuenb Joy spJepue)s paysjew xujew jsuiebe paiedwod
usy s1 wnaoads sy | wnijoeds ojsiisjoeleyd e Buiiwe swoje sjdwes paiayjy Sesiuo] anbiuyos} SIVED! YL 0109 - 9¥8 MS VdISN ‘0ZLE 'PS ISLZ YHAY - PaIsyiid - suones Jofely : 48603
“10j08) JMRWIARIS A UOISISALOD Ja)e aleyding se panodal pue SIy/dD) AQ PauIWLIB)ep SI JUSJUCD UoO|IS pue INyding 0ZLE ""Po 1512 YHJY - PaJa}ji4 - suoluy 1ofel : 40+0a3
(z ~xpddy) (€)g 8INPaydS (666 1) WAIN ysm Jueldwod si poyaw siy | uiod-pus Anuliexie (ejo} auy buiesipul
10} ' Hd Buisn Amum:_._. Dd 'B'8) Juswsinsesw pajewoine pue JUSLBINSEaW [enuewl Ujoq Aq Ajuese saujwerep anpaoold siyl g 0282 'pa 1Sz YHJY - Jolenil od Agq Ajuieyly : d-2£003
(z xpddy) (€)g 8INPaYdS (6661) WATN UpMm Jueldwod st poyiewl S|y L IS pejewoine Aq AjAonpuod ssuluLeiep anpacold SIYL 0LSZ “P 181Z YHJY - 10331l Od Ag A3Anonpuod : d-0L0v3
(z "xpddy)
()@ aInpayds (6661) INATN uim Juendwon s1 poyjew sy “isjew Hd pajewolne Aq Jo Ajlenuew Jeyye 3| Aq pauluisiep si ssjdwes Jsiem jo Hd '@ +H 00SY ‘P2 1512 YHAY - Hd : so0v3
Aiewnung aauasagey poyrom §ILYM 2dAL xinew
‘sisayjualed ui papiroid ale paseq
8J2 SpoylaW ISV YoIYm WoL) SPoyisl 80usialay "Ulslay papodal sjnsal Joj pakojdwa sainpasosd [esnAjeue au Jo suonduosap jalq sapiroid podas Buimoljoy ay ] -1senbal jJualid AG JO SPJBPUER)S Paiuswiniop Jo 3ouasqe
8y} ul pahojdwa ase ainpasoid asnoy uj "WdIN PUB SY 'YHVY ‘Yd3 SN 2ul Aq paysiignd asoy} se yons sainpsasoid paziuBooau-Ajjeuoleulajul PaUsIGe}Sa U0 PESE] aJ. [BlUsWUCALT STV Aq pesn sainpeooud |eoniAjeue ay )
S \ALWEEBW 2ouai9joy poyloiN
(]
m. m PEFLERUERADU MRS STy 100Z JeN 92 ¢ ajeq anss| 90/660/AS  * aoualajay 9jonp SV 126G € joaloig
Df: W Gjog @ saquny abed 98v£0,083 ¢ 3pI0 iom Vd SILYIDOSSY B ¥¥vO L¥380Y : FEE TN
38
nw .
o
=<
<
or
£ o
= Q
o O
QX

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED

1-95

SPECIALIST CONSULTANT STUDIES

Belmont Coal Project

Part 1: Groundwater Impact Assessment

Report No. 584/02

(AoupAs - 11601) 628 VLVN - sotueBiou)

1ysor Iy

Jswyedsq

uoIsod

fiojeubis

‘LL Hed Y49 1Z ul payioads sainpaosold ypm aoueldwod ul jno paties usaq sey Buiubis

o1uo08|g seojeudls pasioyine ayy ale pue podai sy uo Jeadde jeyy ssweu asou) Aq paubis Ajjeaiuoaios|e Usaq SeY JUaWINoop Sy

'520.1L D31/OSI
)M 2oUBIdWOD 10§ PA)PIISDY

‘sjuaialinbas uonejpalose
S, YLVN U}m aouepiodde
Ul PaNss| S JUBLNJ0P SIYL

sz8
Asojeioqen] paypalooy Y1VN

Bupss] [eonAjeuy ul 9ousesxy - 381V

pasAjeuy

peaiessy -
200214V G -
200z 1dv v

€€ev0.0S3 -
vioL

sojdwes jo ‘oN
panss ajeg
panieval ajeq

J3PIO HIOM
abeq

90/660/AS

00S8 78.8-2-19

G668 ¥818-2-19
WI02°0JIAUDS|EDN|BOIDIPY I0IDIA

P9le ellessny

MSN PI2BUNWS PeOY HedPOOM 68Z-LLT -
nBoIPaY JOIOIA

AaupAg uolisiAIg [eIU3WUOIAUT

Jsquinu 8j0nd
ojiusoe
auoydsja
jrew-3

ssaippy
J0BJUOD

Aiojeioge

- papioud joN - :

- pspinoud jJop -

- paplaoad JoN -
98¥€£0.0S3 40 Yyojeqal
66262067 -

0026206V -

ne‘wods edn@opew ;

Y622 VITVILSNY

MSN NOLONINHYD 6L X098 0d -
MYV LLVIN YW -

/d SLYID0SSY 2 YUVD Ly380y -

ays

Jequiny D-0-9
Jaquinu ispJQ
18/04d
ofiwisoe
suoydsfo
lrew-3

ssaippy
108UCD

el

SISATTVNY 40 31LVII4I1430

L4

BRI RNLGEY ST

RCA Australia



SPECIALIST CONSULTANT STUDIES

1-96

WHITEHAVEN COAL MINING PTY LIMITED

Groundwater Impact Assessment

~
T
©
Q
*S3LIBA00DY
ejefoung pajie) se1eaipy| , 'Buitodey Jo pwi = O equINu S80S JOBIISAY [EIIWSYD = JSJWNU SO SUOjeIASIqqy "sasodind sse001d 10j AI0)RI0GR] BY) AQ PSLUNSSE USS] dARY 9S8U}
'palexorIq UMOYS BIE (S)aLul) JO/PUE (S)S1ep USUAA "SoUsiapslUl XLJeW Jo junolue ajdwes paonpal ‘ainisiow Ybiy o} anp aq Aew siy} ‘YO PIEPUE)S WO, JOYIP }Nsal papodal Jo HOT 818yp “(Syw
Vd3SN pauwads jo soussge sy} ul) gENI/IMD-STV 10 9¥8MS VIS UC Paseq pue olje)s ale syl A1enoday sjeboung 'sisAleue o} Junowe ajdwes Jualynsur Jo/pue uognjip uoysabip/soenxe
sjdwes Arewnd o) anp aq Aew sIy) YO Y} uey) Jaybly st jnsal uey) ssaj, payodal e usypp 'siseq JyBiam AIp B UO papodal ale s)nsal 'pewlopad ussq SBY UOJRUILLISIOP 8JNISIOW USUYAA
‘sisayjua.ed ul papiaoid a1e paseq ale spoyisWw 3STY YOIUM WO SPOYISW S0UsIafey ‘Ulelay papodal s)nsal
10} psAoidwe seinpasoud [espAjeue au) Jo suondiosap jauq sapiaoid podar Buimoljoy ay) ysenbal jusio Aq 10 SpIEPUE)S PBjUBWINIOP JO 80UBSqe ay} Ul pakojdwa aie sainpasold padojeasp asnoy
Ul "AIJIN PUB SV 'VHAY ‘Vd3 SN 8yl Aq paysiignd asoy; se yons saunpadold paziubooal-Alfeuoneulsjul paysiiqeise woly padojaaap usaqg arey |ejuswuoliaug Sy Aq pasn sainpaoold [eonhjeue oy
ejeq AlaAcoay ajebouns e
panlwqgng sajdweg 1o S}Nsay (eonhjeuy e
:uoilewJou; Buimo|jo) suy sulejuod podal siy )
‘asesjal 10) peaosdde
pue pax)dayo usaq aey podal siy) Jo sabed ||y "paniwqgns se ssjdwes auy) o} Ajdde synsay ‘aousIalel Iyl Yim spodal snoinald Aue sapasiadns £££40/0S3 90usIaal 33Ty Yy 1o} Hodal siy ]
] Sjusiwoyn
()
I w L L €£€ev0L083 . 18PIO HIOM
Dr: W T/d SALVIOOSSY 2 HYVO LYIF0N wsio
© .
n/a Vs L 2 KA Jequiny ebed
Ss
=<
I~
or
£ o
= Q
o O
QX

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED

1-97

SPECIALIST CONSULTANT STUDIES

Belmont Coal Project

Part 1: Groundwater Impact Assessment

Report No. 584/02

0z 682 9zz 89l ~1fw o} 9002889k apuolyD
1asfjeue a)a19s1q 2pHOIYD 1O5H0AT
¥00-££€7020S3 £00-€€£€¥0L0S3 200-€£££4020S3 L00-£££40L0S3 S o} S RIEL ) areuy

: Q| eidwes Aojeioge]

00'GL 00:G1 00'S1 00:6L
NQMWH“gwﬁ NOMNNHNW\,,_\.QF 100C ‘en 9L 21002 ‘e g} |wi| /eeqg @,M—\_Mwm_bm§ —
A d3ILYM H3ILYm : uonduosaq / & 1
$9YAT L9YAT Ld-0PMAZ cZMAT ISR synsey jeaphjeuy
ECv02053 ¢ P10 oM
/d SALVIDOSSY ¥ HYYD LNIHOY usio
viog Jaquiny abed

RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED 1-98 SPECIALIST CONSULTANT STUDIES
Belmont Coal Project Part 1: Groundwater Impact Assessment
Report No. 584/02

. ROBERT CARR & ASSOCIATES P/L

. ES0704333

s 40f4
Surrogate Control Limits
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{9 %
VU (e~
Frank Ferraro Lt EBL ,
Y,
From: Ken Reid %ct\\;
Sent: Tuesday, 3 April 2007 5:08 PM SO0~
To: Fadi Soro
Cc: Samples Sydney
Subject: FW: ES0703486
Fadi,
Could you organise for yet another rebatch?
As per below?
Regards,
\a) Diviston
E"V"O“‘g\i‘;ne‘l
Work Order 33

Ken Reid

S

ALS Laboratory Group b 1.2-8764 8555
Environmental Division )

Newcastle, Australia

Phone: +61 2 4968 9433

Mobile: +61 409 745 891

Fax:  +61 24968 0349

www.alsglobal.com <http://www.alsglobal.com/>

From: Matt Clark [mailto:mattc@rca.com.au]
Sent: Tuesday, 3 April 2007 4:39 PM

To: Ken Reid

Subject: ES0703486

Ken,

Can the following water samples of the above work order be analysed for chloride please:

RCA Australia
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. Evkes(®
o EVK4o-P1: D)

o Evket;and ()

o EVK64. @

Looking forward to report on Thursday afternoon as discussed.

Cheers,

Matthew Clark

Environmental Scientist

RCA Australia

Ph: (02) 49 029 214

Fax: (02) 49 029 299

Mobile: 0438 576 324

Email: mattc@rca.com.au <mailto:mattc@rca.com.au>

Visit our website at: www.rca.com.au <http://www.rca.com.au>

This e-mail has been swept by mimesweeper

through the ALS North America gateway.
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Appendix 3

Geological Logs of EVK95 and EVK96

Prepared by

Belford Dome Resource Consultants Pty Ltd
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RCA Australia



WHITEHAVEN COAL MINING PTY LIMITED 1-112 SPECIALIST CONSULTANT STUDIES
Belmont Coal Project Part 1: Groundwater Impact Assessment
Report No. 584/02

This page has intentionally been left blank

RCA Australia



SPECIALIST CONSULTANT STUDIES 1-113 WHITEHAVEN COAL MINING PTY LIMITED
Part 1: Groundwater Impact Assessment Belmont Coal Project
Report No. 584/02

Exploration bore hole EVK95 was drilled to depth of 115.6m, approximately 5m through the
base of the Belmont Coal Seam. Figure 4 of the main report identifies the location of EVK95
on the Project Site. Plate 1 is a photograph of the core recovered from EVK95 at a depth of
114.5m below surface. This lithology starts approximately 0.15 metres below the base of the
Belmont coal seam.

Plate 1
Core Photo of EVK95 at 114.5m

Exploration bore hole EVK96 was drilled to depth of 64m, approximately 6m through the base
of the Belmont Coal Seam. Figure 4 of the main report identifies the location of EVK96 on the
Project Site. Plate 2 is a photograph of the core recovered from EVK96 at a depth of 61m
below surface. This lithology starts approximately 0.20 metres below the base of the Belmont
coal seam.

Plate 2
Core Photo of EVK96 at 61m

In both cases the core is described by Jeff Beckett, consultant geologist of Belford Dome
Resource Consultants Pty Ltd, as interbedded sandstone, granule and pebble conglomerate
with a clay matrix and secondary siderite cement. It is considered totally impermeable with
virtually zero porosity due to the secondary cementing in the matrix.
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