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Table 3.2 Data sources for soil moisture balance  

Soil moisture balance inputs  Estimate 1  Estimate 2  

Daily rainfall Boggabri Post Office SILO 

Evaporation Monthly average from 
Gunnedah Resource Centre SILO EVT 

Soil storage capacity 35 mm/d  50 mm/d  

Recharge cap 25 mm/d  25 mm/d  

 
Figure 3.3 and Figure 3.4 show the estimated recharge events for the period 2006 to 2016 whilst 
mining has been active in the region, and compares against selected alluvial groundwater levels.  
The monitoring bores shown on the charts were selected because electronic water level loggers are 
installed in these bores and have measured water levels on a daily basis. Water levels in other alluvial 
government bores are only manually dipped and therefore do not have sufficient measurements to 
detect responses to recharge events. The figures indicate groundwater levels generally rise in a 
subdued manner following recharge events.  

Average rainfall-recharge estimated from the moisture balance calculations is in the region of 
35 mm/year to 50 mm/year. The majority of this recharge is generated from a small number of 
discrete rainfall events each year. Recharge estimates for the two methods show similar responses 
although the short terms are variable. 

Section 8.2.6 describes how the estimated rainfall recharge rates from the SILO datasets were used to 
update and recalibrate the groundwater model. 

 
Figure 3.3 Estimated rainf all -recharge events and alluvial groundwater levels 

(BoM stations)  
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Figure 3.4 Estimated rainfall -recharge events and alluvial groundwater levels 

(SILO datasets) 

 Geology 3.3

The BTM coal deposits are early Permian in age and located in the Maules Creek sub-basin of the 
Gunnedah Basin. The Maules Creek sub-basin is underlain by the Boggabri Volcanics, and is physically 
separated from the western Mullaley sub-basin of the larger Gunnedah Basin by a basement ridge 
formed by the Boggabri Volcanics (Figure 3.5), which primarily consists of dacitic to rhyolitic basalt 
and pyroclastic rocks. 
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Figure 3.5 Maules Creek sub-basin  
 
The Boggabri Volcanics were subject to extensive erosion and weathering during the very early 
Permian resulting in the formation of an irregular palaeo-topography onto which the coal deposits 
were laid. A large area of the Permian bedrock is covered with an extensive blanket of unconsolidated 
alluvial Cainozoic sediments as shown in the regional geology map published by the then Department 
of Mineral Resources (Pratt 1998) which is reproduced in Figure 3.6. The Cainozoic sediments can be 
subdivided into two distinct aquifers being the basal Gunnedah Formation and the overlying surficial 
Narrabri Formation. 

The Maules Creek Formation forms a regular layered easterly dipping sedimentary sequence that 
gradually thickens to the east to over 800 m at the Mooki Thrust Fault. The Maules Creek Formation 
consists predominantly of conglomerate and sandstone, with minor siltstone, claystone and 
intercalated coal seams. The Maules Creek Formation underlies the Cainozoic sediments to the north 
and south of the BTM complex. To the west the Cainozoic sediments are underlain by the Boggabri 
Volcanics. 

The generalised stratigraphy of the Maules Creek mining area is shown graphically in Figure 3.7. 
A total of 15 coal seams have been formally identified within the Maules Creek mining lease. 
The thicknesses of the seams varies between 0.5 m and 5.0 m. The Maules Creek Mine is approved to 
extract from all seams, the Boggabri Coal Mine from the Upper Braymont to Merriown seams and the 
Tarrawonga Mine to the floor of the Nagero seam.  
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 Mining histo ry  4

 Boggabri  4.1

Construction of the Boggabri Coal Mine commenced in 2005 with the first coal delivered to the ROM 
coal pad in October 2006. The current method of open cut mining allows coal extraction to occur in the 
uppermost seams in the Maules Creek sequence including the Braymont, Bollol Creek, Jeralong and 
Merriown. The Project is currently approved to extract up to 8.6 Mtpa ROM coal until  
31st December 2033. The approved mining area for the Boggabri Mine is shown on Figure 4.1 and the 
coal volumes produced to date are provided in Table 4.1. 

Table 4.1 Product coal produced to date (source Boggabri MOP, March 2016)  

Calendar year  Product coal produced (Mt)  

2006 0.24 

2007 1.49 

2008 1.47 

2009 1.56 

2010 2.11 

2011 2.65 

2012 3.34 

2013 4.66 

2014 5.49 

2015 6.63 

2016 Not available 

 

 Tarrawonga  4.2

The Tarrawonga Mine is located immediately to the south of the Boggabri Mine.  
Tarrawonga commenced coal production within ML 1579 during 2006. Extraction occurs from the 
Braymont to Nagero seams in the Maules Creek sequence using truck and excavator methods.  
An expansion to the original mining area was approved in 2013. The Project is currently approved to 
extract up to 3 Mtpa ROM coal until the end of December 2030. The approved mining area for the 
Tarrawonga Mine is shown on Figure 4.1 and the ROM coal volumes produced to date are provided in 
Table 4.2. 

Towards the end of the approved mining the pit will expand into an area of alluvium adjacent to 
Goonbri creek, and a low permeability cut off wall will be installed to reduce the potential for 
groundwater in the alluvium to seep into the pit. The Goonbri Creek will also be diverted to flow in a 
new channel on the outside of the low permeability barrier and overlying flood bund.   
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Table 4.2 ROM coal produced 2010 -2016 (source Tarrawonga  Coal Annual 
Reviews, Whitehaven 2016 a) 

Calendar year  ROM coal produced (Mt)  

2010/11  1.58 

2011/12  1.74 

2012/13  1.95 

2013/14  1.85 

2014/15  2.38 

2015/16  2.24 

 

 Maules Creek 4.3

The Maules Creek Mine is located to the north of the Boggabri Mine. The mined areas could come 
within 200  m of each other by the end of approved mining. Commercial production started from 
Maules Creek in mid-2015. The Project is currently approved to extract up to 13 Mtpa ROM coal until 
the end of December 2034. Maules Creek is approved to extract from the Maules Creek sequence down 
to the Templemore seam. The approved mining area for the Maules Creek Mine is shown on Figure 4.1 
and the coal volumes produced to date are provided in Table 4.3. 

Table 4.3 Coal produced to date (source Maules Creek 2015 Annual Review, 
Whitehaven 2016 b) 

Calendar year  ROM coal produced Saleable product  

2014 0.09 Mt 0.05 Mt 

2015 5.82 Mt 5.34 Mt 

2016 7.8 Mt* -- 

Note: * Taken from Whitehaven Coal website 
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Two other bores installed within the Boggabri Volcanics with time variant datasets are IBC2110-MW3 
and IBC2111 (Figure 7.1). Observed water levels have been rising at both locations since 2006. 
Levels often increase in steps rather than smoothly and there is a strong correlation with the CRD. 
These sites are located close to surface water storage areas associated with the Coal Handling and 
Preparation Plant (CHPP) and rail loading facility for Boggabri and Tarrawonga. It is possible that the 
bores are responding to enhanced infiltration from these artificial ponded areas. These facilities are 
not represented within the numerical model. 

 
Figure 7.1 Water levels in the IBC Boggabri Volcanic s bores vs CRD 

 Mining inflows  7.3

The mines within the BTM complex do not direct intersect any productive aquifers and therefore the 
volume of groundwater entering the mining area is not large. Within the BTM complex groundwater is 
not problematic for mining activities and is commonly evident only as damp evaporating seeps in 
active mine faces. The volume of groundwater taken from groundwater ingress is impossible to 
directly measure because it is not collected at a single point, and is subject to range of processes 
including evaporation, mixing with surface runoff and adhering to mined materials. There are two 
main methods which can be used to estimate the volume of groundwater intercepted during mining. 
Firstly groundwater flow models (numerical & analytical) that attempt to represent the groundwater 
flow processes directly, and secondly water budget models that indirectly estimate the volume of 
groundwater entering mining areas. 

The mines within the BTM complex have utilised both numerical models and groundwater inflows to 
estimate the volume of groundwater intercepted by mining. These estimates are documented in the 
Annual Reviews prepared for each mine and are summarised in the sections below. 
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8.2.3 Observation bore statistics 

Figure 8.4 shows a scattergram of observed and simulated groundwater levels from the transient 
model for the period 2006 to 2016. The sites are coloured according to their origin.  

 
Figure 8.4 Scattergram showing observed and modelled water levels  

 
The majority of data points for the DPI Water registered bores plot close to the 1:1 line. The most 
obvious outliers on the plot are the Tarrawonga VWP sites, which have a large observed range but 
only a small modelled range; and the Maules Creek sites which have a small observed range and a 
larger modelled range. The Maules Creek bores start close to the 1:1 line then drift away. 

The mismatch between the measured and modelled groundwater levels at the Maules Creek 
monitoring bores is considered to be due to the mining progression represented within the model.  
The mine plan for Maules Creek was based on the EIS, and therefore represented mining deeper than 
has actually occurred. The data points shown in grey were anomalous for their particular location and 
were not used during the calibration process. 

The Root Mean Square (RMS) error calculated for the calibrated transient model was 26 m.  
The ratio of RMS (26 m) to the total head change across the calibration points (209.8 m) indicated a 
Scaled RMS of 9.1%. This is within the suggested limit suggested in the Australian Modelling 
Guidelines (Barnett, 2012) target of less than 10%. 
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8.2.5 Hydraulic properties 

Table 8.2 summarises the optimal hydraulic properties from the calibration process. 

Table 8.2 Calibrated hydraulic par ameters  

Geology 

Hydraulic conductivity 
(m/day)  Storage  properties  

horizontal 
(Kh) 

vertical  
(Kv) 

specific yield  
(-) 

specific storage  
(m -1) 

Narrabri Formation 2.30 3.29 x 10-1 5.20 x 10-2 1.46 x 10-5 

Gunnedah Formation 6.44 9.22 x 10-1 5.20 x 10-2 1.46 x 10-3 

Weathered Permian 6.12 x 10-3 8.76 x 10-4 1.00 x 10-3 1.00 x 10-5 

Weathered volcanics 1.45 x 10-3 2.07 x 10-4 1.00 x 10-3 1.00 x 10-5 

Interburden  1.00 x 10-3 3.96 x 10-5 1.50 x 10-4 5.00 x 10-7 

Coal Seams 4.45 x 10-1 7.00 x 10-3 7.50 x 10-3 5.00 x 10-5 

Boggabri Volcanics 1.00 x 10-4 1.15 x 10-5 1.50 x 10-3 1.50 x 10-5 

The calibrated horizontal hydraulic conductivity for the Narrabri Formation (2.3 m/day) is slightly 
lower than the value used in the 2014 model but remains higher than the value used in the Boggabri 
borefield model (Parsons Brinkerhoff , 2015). The calibrated value for the Gunnedah Formation 
(6.44 m/d ay) is within the previous range used in 2014. Vertical hydraulic conductivity was higher in 
the Narrabri and similar in the Gunnedah. The specific yield was at comparable values for the Narrabri 
and the Gunnedah. 

The calibrated horizontal hydraulic conductivity of the Permian coal seams and interburden were 
slightly higher than the values adopted in previous versions of the model. This result is expected to 
have been influenced by the drawdown observed in the network and the mine plans represented in 
the model. The Boggabri Volcanics decreased to similar values as the Boggabri borefield model.  
This was necessary for the model to match the observed water levels within the Boggabri Volcanics 
that did not record any obvious depressurisation attributable to mining. Vertical hydraulic 
conductivity and storage values decreased slightly for all of the bedrock units. 

8.2.6 Recharge 

Recharge to the model domain was based on the soil moisture balance described in Section 3.2. 
The recharge rate estimated from the soil moisture balance was then applied at differing rates to the 
alluvium, Permian, Boggabri Volcanics, break of slope, and an additional small zone next to the 
Boggabari - Tarrawonga CHPP. Figure 8.6 shows each of the recharge zones. 
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Figure 8.7 shows the recharge rates in mm/year applied to each recharge zone within the model.  
The rainfall recharge rates generally decreased when compared to previous iterations of the 
groundwater model. This was a necessary adjustment to allow lower values of hydraulic conductivity 
in some of the model layers and replication of water level observations. The figure shows the highest 
rates of recharge occur within the alluvium and at the edge of the alluvium at the break of slope. 
Recharge is about 100 times lower within the Permian coal measures and 1000 times lower to the 
Boggabri Volcanics. 

The small separate zone within the alluvium around the Boggabri-Tarrawonga CHPP was introduced 
to account for a conceptual increase in the recharge generated by the construction of several shallow 
ponds in this area of the site. Nearby groundwater monitoring suggested that the ponds were 
enhancing recharge and causing groundwater levels to rise more than expected. However, during the 
calibration process to optimise the correlation between measured and modelled groundwater levels 
PEST decreased recharge in this zone to less than background levels. The conceptualisation of this 
area will require further review before the next model recalibration. 

 
Figure 8.7 Calibrated recharge rates  
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8.3.4 Impact on groundwater users 

Figure 8.16 shows the drawdown predicted within the alluvium (layer 2) by 2029 and the locations of 
bores registered on the NSW government groundwater database (PINEENA). This figure shows that 
the monitoring bores with the largest drawdown are located with in the footprint of the Tarrawonga 
pit, which will be mined through by 2029. Table 8.5 summarises the details for the bores outside of the 
mine footprints and within the predicted zone of drawdown at 2029.. 

Table 8.5 Bores within predicted drawdown zo ne at 2029  

Station  Latitude  Longitude  
Depth 

completed 
(m)  

Purpose Land owner  

Predicted 
drawdown in 

layer 2 at 2029 
(m)  

GW967881 -30.6286 150.1359 32 monitoring  unknown 3.5 

GW006013 -30.6407 150.1986 103.6 stock Tarrawonga 1.9 

GW026419 -30.6295 150.1264 60 unknown unknown 1.5 

GW020432 -30.629 150.1253 48.8 unknown Unknown 1.4 

GW044997 -30.6493 150.192 45.7 stock Tarrawonga 1.4 

GW032929 -30.6526 150.1931 42.7 stock Tarrawonga 1.1 
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8.3.5 Mine inflow  

The AIP requires the accounting for all groundwater taken, either directly or indirectly  from 
groundwater systems. Groundwater intercepted from the BTM mining area is considered a direct take 
from the Permian groundwater system. The discussion below refers to the volume of groundwater 
intercepted by mining from the Permian groundwater systems. This includes groundwater that cannot 
be pumped because it evaporates, groundwater that is bound to coal/ spoils as well as groundwater 
that flows into sumps for pumping. 

Figure 8.17 shows the volume of groundwater predicted to be directly intercepted by mining at the 
BTM complex within each of the mining areas. Table 8.6 summarises the annual volumes of 
groundwater directly intercepted within each of the BTM complex mines. 

 
Figure 8.17 Predicted seepage into the BTM mining voids  
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Table 8.6 Predicted total volume of groundwater intercepted within each mining 
area 

Year 

Predicted volume of groundwater intercepted from mining areas 
(ML/year)  

Boggabri  Tarrawonga  Maules Creek 

2017 858 179 319 

2018 592 164 285 

2019 513 160 233 

2020 529 168 478 

2021 471 191 450 

2022 495 210 391 

2023 483 291 521 

2024 443 400 504 

2025 406 470 513 

2026 381 468 485 

2027 361 483 524 

2028 331 499 537 

2029 313 443 565 

 

Figure 8.17 shows the volume of groundwater intercepted by the BTM complex gradually rises as the 
footprint of mining grows, peaking around 4.3 ML/day by 2023. The peak in predicted inflows during 
2017 for Boggabri Mine is an artefact of merging the historical and predictive mining progressions.  
To transition from the actual to predictive mine plans requires a large amount of modelled mining to 
occur during 2017. The peak inflow in 2017 is therefore unlikely to actually occur. Whilst there is an 
upward trend in groundwater intercepted by the BTM complex, the volume predicted to be 
intercepted by each mining area varies. The initial volumes of groundwater intercepted by the Maules 
Creek Mine are expected to be an overestimate as the model represents deeper mining proposed 
during the EIS that did not occur at the time proposed. The volume of groundwater intercepted by 
Boggabri Mine is predicted to gradually reduce from 2018 as the mine begins to move parallel to the 
strike of the coal seam, and as cumulative effects for the deeper adjacent Tarrawonga and Maules 
Creek Mines increase.  

The volume of groundwater intercepted by the mining areas is relatively comparable to previous 
versions of the model.  

8.3.6 Water licensing 

Within the region, groundwater is managed under the Water Sharing Plan for the Murray Darling Basin 
Porous Rock Groundwater Sources (porous rock WSP) and the Water Sharing Plan for the Namoi 
Unregulated and Alluvial Water Sources (alluvial WSP). The AIP requires mines account for water taken 
directly from the excavated groundwater systems, as well as flows of water indirectly influenced by 
pressure changes in adjacent water sources not directly mined. The BTM complex mines hold Water 
Access Licenses (WALs) to account for the groundwater directly and indirectly intercepted by mining.  
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8.4.1 Development of uncertainty analysis 

The uncertainty analysis tested the influence of changing multiple parameters within the model at the 
same time, rather than the standard sensitivity analysis where only one parameter is changed at a 
time. The analysis method chosen was a calibrated constrained non-linear analysis using a normal 
distribution around the calibrated parameter set. In total 200 versions of the model were run. Of these 
200 runs 87 were rejected as they either failed to converge or had become sufficiently uncalibrated 
(a phi higher than 1.5 times the calibrated value). Appendix E contains histograms showing the 
distributio n of posterior parameters utilised in the 133 models that were used for the uncertainty 
analysis.  

8.4.2 Uncertainty in predicted cumulative groundwater inflows to mining voids 

Figure 8.18 shows the range in the predicted total volume of groundwater intercepted by the BTM 
mines. The figure shows the 5th, 20th, 50th, 80th, and 95th percentile inflows determined from the 133 
models utilised for the uncertainty analysis. The results indicate the uncertainty is on average  
+40% to -80% of the calibrated base case model. That is, the volume of groundwater intercepted each 
year could be one and a half times or four fifths of the predicted base case. Figure 8.19 shows the 
volume of groundwater intercepted by each of the BTM mining areas. 

 
Figure 8.18 Uncertainty of cumulative inflow to BTM mining voids  
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Figure 8.19 Uncertainty in predicted volume intercepted by each mine 
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Table 8.11 Model confidence level classification   

Class Data Calibration  Prediction  Quantitative Indicators  

1 
(Simple ) 

�2�� Not much �2 Not possible �2 Timeframe >> calibration  �2 Timeframe > 10x 

�2 Sparse coverage �2 Large error statistic �2 Long stress periods �2 Stresses > 5x 

�2 No metered usage �2 Inadequate data spread �2 Poor/no validation  �2 Mass balance > 1% (or one-off 5%) 

�2�� Low resolution 
�2 Targets incompatible with 

model purpose 
�2 Transient prediction but 

steady-state calibration 

�2 Properties < > field values 

�2 Poor aquifer geometry �2 No review by Hydro/Modeller 

2 
(I mpact  
Assessment) 

�9 Some �2 Partial performance �9 Timeframe > calibration  �2 Time frame = 3-10x 

�9 Ok coverage �9 Some long term trends wrong �2 Long stress periods �9 Stresses  = 2-5x 

~  Some usage data/ low volumes �9 Short term record �9 Ok validation �9 Mass balance <1% 

~  Baseflow estimates 
Some K & S measurements 

�2 Weak seasonal match �9 Transient calibration and 
prediction �9 Some properties < > field values 

Review by Hydrogeologist 

�9 Some high resolution  topographic 
DEM &/or some aquifer geometry 

�2 
No use of targets compatible 
with model purpose (heads & 

fluxes) 
�9 New stresses not in calibration �2 Some coarse discretisation in key 

areas of grid or at key times 

3 
(Complex  
Simulator ) 

�9 Lots, with good coverage �9 Good performance stats �9 Timeframe ~ calibration  �9 Timeframe <3x 

~  Good metered usage info �2 Most long term trends 
matched �9 Similar stress periods �2 Stresses <2x 

~  Local climate data �9 Most seasonal matches ok �2 Good validation �9 Mass balance <0.5% 

~  Kh, Kv & Sy measurements from 
range of tests �9 Present day data targets �9 

Calibration & prediction 
consistent (transient or steady 

state) 
�2 Properties �ýfield measurements 

~  High resolution DEM all areas 
�9 Head & Flux targets used to 

constrain calibration �9 Similar stresses to those in 
calibration 

�9 No coarse discretisation in key 
areas (grid or time) 

�9 Good aquifer geometry �9 Review by experienced Modeller 
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Appendix A Monitoring bore locations  
 

 

 

 



Bore ID Type 1 Status Network
Easting 

(GDA94Z56)
Northing 

(GDA94Z56)
GL 

(mAHD)

Bore 
depth 
(m)

Screen/sensor depth 
(mbgl)

Target geology

BCM01 SP Active Maules Creek 223841 6618371 273.39 10 6.75 - 9.75 Alluvium
BCM03 SP Active Maules Creek 230085 6617546 305.02 10 6.75 - 9.75 Alluvium
BCS1 Private Unknown Tarrawonga 237177 6610679 343 Alluvium
BCS2 Private Unknown Tarrawonga 236682 6609459 331 16.2 Alluvium
BCS3 Private Unknown Tarrawonga 236179 6608490 323 45.7 Alluvium
BCS4 Private Unknown Tarrawonga 236016 6608368 323 39 Alluvium
BCS5 Private Unknown Tarrawonga 235314 6607331 314 Alluvium
BCS6 Private Unknown Tarrawonga 234563 6606093 302 Alluvium
BCS7 Private Unknown Tarrawonga 231656 6605754 281.3 Alluvium
GW002129 Private Active Tarrawonga 228724 6606271 Coal Aquifer in Mine Lease

GW002501 Private Active Tarrawonga 228013 6606613 291.1
Interburden. Model has 

weathered and volcanics only

GW020432 Private Active Tarrawonga 224451 6607991 265 Volcanics
GW031856 Private Active Tarrawonga 229157 6603179 Alluvial
GW044997 Private Active Tarrawonga 230870 6605895 Alluvial
GW052266 Private Active Tarrawonga 227848 6604674 Alluvial
GW3115 Private Active Boggabri 225174 6608903 Boggabri Volcanics
IBC2102 SP Active Boggabri 226892 6611771 322 85 78-82 Merriown Coal Seam
IBC2103 SP Active Boggabri 226898 6611773 321.8 59 50-56 Jeralong Coal Seam
IBC2104 SP Active Boggabri 228336 6612215 331.1 87 80-84 Braymont Coal Seam
IBC2105 SP Active Boggabri 228321 6612212 331.4 160 151-157 Merriown Coal Seam
IBC2110-MW3 SP Active Boggabri 225939 6607684 272.8 100 91-97 Boggabri Volcanics
IBC2111 SP Active Boggabri 225950 6607683 272.7 45 36-42 Boggabri Volcanics
IBC2113 SP Destroyed Boggabri 229720 6608797 343.4 96.8 Merriown Coal Seam
IBC2114 SP Destroyed Boggabri 229146 6610283 324.8 86 77-83 Bollol Creek Coal Seam
IBC2115 SP Destroyed Boggabri 229155 6610279 325 111.5 103-107 Merriown Coal Seam
IBC2138 SP Destroyed Boggabri 226725 6610387 294.5 66 57-63 Merriown Coal Seam
IBC2139 SP Destroyed Boggabri 229421 6609296 319.4 92.79 83-89 Merriown Coal Seam
BC2181 SP Active Boggabri 226848 6612477 335.2 114 105-111 Merriown Coal Seam
BC2193 SP Destroyed Boggabri 229699 6610899 340 96.3 87-93 Braymont Coal Seam
M267P_V1 VWP Destroyed Maules Creek 227440 6615472 404.76 299 151.5 Braymont
M267P_V2 VWP Destroyed Maules Creek 227440 6615472 404.76 299 256.5 Velyama, Upper Northam
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MAC1218 SP Destroyed Maules Creek 224015 6613693 360.4 110 �s�r�y�������s�s�r Nagero Upper
MAC1219 SP Destroyed Maules Creek 224172 6613678 369.61 163 �s�r�y�������s�s�r Jeralong/Merriown
MAC1259 SP Destroyed Maules Creek 224948 6615277 316.15 98 �{�v�������{�y
MAC1261 SP Destroyed Maules Creek 226750 6614872 381.48 180 �s�x�s�������s�x�v Braymont
MAC1279 SP Active Maules Creek 226446 6616312 326.05 144 �y�r�������y�u Jeralong

MAC1280 SP Active Maules Creek 226525 6616503 322.5 146 �w�x�������w�{
Interburden between Braymont 

seams
MAC1283 SP Destroyed Maules Creek 224989 6615291 317.42 91 �x�s�������x�v Velyama
MAC252 SP Destroyed Maules Creek 226240 6614772 340.98 98.5 �{�t�ä�w�������{�z�ä�w Braymont
MAC263_V1 VWP Destroyed Maules Creek 226037 6614513 347.46  - 105 Braymont

MAC263_V2 VWP Destroyed Maules Creek 226037 6614513 347.46  - 183
Velyama Nagero Seam, Upper 

Northam

MAC268P VWP Destroyed Maules Creek 227498 6614521 415.97  - 280
Velyama Nagero Seam, Upper 

Northam
MW1 SP Active Tarrawonga 228743 6605702 269.51 56 52-56 Permian Coal Measures
MW2 SP Active Tarrawonga 228851 6605704 269.72 7 4-7 Alluvial
MW4 SP Active Tarrawonga 227848 6604708 262.67 20 17-20 Alluvial
MW5 SP Active Tarrawonga 229488 6605985 271.32 8.3 5.3-8.3 Alluvial
MW6 SP Active Tarrawonga 225385 6607871 264.41 32 29-32 Alluvial
MW7 SP Active Tarrawonga 229823 6607932 344.32 105 102-105 Permian Sediments
MW8 SP Active Tarrawonga 226795 6606958 280.93 26 23-26 Permian Sediments
RB01_V1 VWP Active Maules Creek 224058 6612333 433.05  - 97 Braymont
RB01_V2 VWP Active Maules Creek 224058 6612333 433.05  - 140 Merriown
RB01_V3 VWP Active Maules Creek 224058 6612333 433.05  - 194.5 Flixton
RB01A SP Active Maules Creek 224058 6612341 432.41 220.5 213.5 - 219.5 Templemore
RB02_V1 VWP Active Maules Creek 224860 6613267 398.17  - 110.5 Braymont
RB02_V2 VWP Active Maules Creek 224860 6613267 398.17  - 162 Merriown
RB02_V3 VWP Active Maules Creek 224860 6613267 398.17  - 226 Nagero
RB02_V4 VWP Active Maules Creek 224860 6613267 398.17  - 229.5 Northam
RB02A SP Active Maules Creek 224853 6613266 398.08 234 227 - 233 Nagero
RB03_V1 VWP Active Maules Creek 227947 6613635 407.89  - 164 Braymont
RB03_V2 VWP Active Maules Creek 227947 6613635 407.89  - 242 Merriown
RB03_V3 VWP Active Maules Creek 227947 6613635 407.89  - 289 Nagero
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RB03_V4 VWP Active Maules Creek 227947 6613635 407.89  - 317 Templemore
RB04_V1 VWP Active Maules Creek 228213 6614910 437.53  - 209 Braymont
RB04_V2 VWP Active Maules Creek 228213 6614910 437.53  - 272.5 Merriown
RB04_V3 VWP Active Maules Creek 228213 6614910 437.53  - 309 Nagero
RB04_V4 VWP Active Maules Creek 228213 6614910 437.53  - 339 Lower Northam
RB05A SP Active Maules Creek 228065 6616810 328.1 246.5 239 - 245 Merriown
REG1_V1 VWP Active Cumulative 226946 6622396 286.17  - 118.7 Jeralong
REG1_V2 VWP Active Cumulative 226946 6622396 286.17  - 134.5 Merriown
REG1_V3 VWP Active Cumulative 226946 6622396 286.17  - 193.5 Nagero
REG1_V4 VWP Active Cumulative 226946 6622396 286.17  - 281.5 Therribri
REG10_V1 VWP Active Cumulative 226723 6618261 287.12  - 55 Braymont
REG10_V2 VWP Active Cumulative 226723 6618261 287.12  - 144.2 Merriown
REG10_V3 VWP Active Cumulative 226723 6618261 287.12  - 178 Nagero
REG10_V4 VWP Active Cumulative 226723 6618261 287.12  - 185.5 Upper Northam
REG10A SP Active Cumulative 226717 6618260 287.12 10 6.75 - 9.75 Alluvium
REG12 SP Active Cumulative 222632 6617358 285.61 48.3 38.4 - 44.4 Boggabri Volcanics
REG13 SP Active Cumulative 219713 6611129 277.08 133 128 - 132 Boggabri Volcanics
REG14 SP Active Cumulative 225547 6602649 250.18 102 90 - 96 Basement
REG2_V1 VWP Active Cumulative 232722 6620459 317.01  - 60 Braymont
REG2_V2 VWP Active Cumulative 232722 6620459 317.01  - 120 Jeralong
REG2_V3 VWP Active Cumulative 232722 6620459 317.01  - 200 Merriown
REG2_V4 VWP Active Cumulative 232722 6620459 317.01  - 260 Therribri
REG3 SP Active Cumulative 217164 6619558 241.6 57 50.50 - 56.50 Boggabri Volcanics
REG4 SP Active Cumulative 219323 6612763 259.95 72.5 65.5 - 71.5 Boggabri Volcanics
REG5 SP Active Cumulative 220649 6609521 252.17 78.7 72.2 - 78.2 Boggabri Volcanics
REG5A SP Active Cumulative 220646 6609514 252.03 22 �s�z�������t�s Alluvium
REG6 SP Active Cumulative 223100 6606534 250.65 96 �z�z�ä�r�������{�v�ä�r Boggabri Volcanics
REG7_V1 VWP Active Cumulative 233543 6605348 291.62  - 67.5 Braymont
REG7_V2 VWP Active Cumulative 233543 6605348 291.62  - 148.2 Merriown
REG7_V3 VWP Active Cumulative 233543 6605348 291.62  - 242.5 Nagero
REG7A SP Active Cumulative 233545 6605359 291.71 36 24 - 30 Alluvium
REG9_V1 VWP Active Cumulative 234233 6610591 346.81  - 115.8 Braymont
REG9_V2 VWP Active Cumulative 234233 6610591 346.81  - 175.2 Merriown
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REG9_V3 VWP Active Cumulative 234233 6610591 346.81  - 268 Nagero
TEMPLE_A Private Active Tarrawonga 230997 6605537
REG8_V1 VWP Active Cumulative 230030 6615113 341.6  - 91.5 Braymont
REG8_V2 VWP Active Cumulative 230030 6615113 341.6  - 221 Merriown
REG8_V3 VWP Active Cumulative 230030 6615113 341.6  - 274 Nagero
RB05_V1 VWP Active Cumulative 228071 6616813 328.4  - 107 Braymont
RB05_V2 VWP Active Cumulative 228071 6616813 328.4  - 213 Jeralong
RB05_V3 VWP Active Cumulative 228071 6616813 328.4  - 280 Nagero
RB05_V4 VWP Active Cumulative 228071 6616813 328.4  - 390 Templemore
TA60_V1 VWP Active Tarrawonga 230164 6607286 317.46  - 69 Velyama interburden
TA60_V2 VWP Active Tarrawonga 230164 6607286 317.46  - 89 Velyama interburden
TA60_V3 VWP Active Tarrawonga 230164 6607286 317.46  - 109 Velyama seam
TA60_V4 VWP Active Tarrawonga 230164 6607286 317.46  - 118 Velyama-Nagero interburden
TA65_V1 VWP Active Tarrawonga 230997 6607344 287.08  - 30 Jeralong overburden
TA65_V2 VWP Active Tarrawonga 230997 6607344 287.08  - 35 Jeralong seam

TA65_V3 VWP Active Tarrawonga 230997 6607344 287.08  - 47 Jeralong-Merriown Interburden

TA65_V4 VWP Active Tarrawonga 230997 6607344 287.08  - 56 Merriown Seam

TA65_V5 VWP Active Tarrawonga 230997 6607344 287.08  - 97 Velyama-Nagero Interburden

TA65_V6 VWP Active Tarrawonga 230997 6607344 287.08  - 110 Nagero Seam

TA65_V7 VWP Active Tarrawonga 230997 6607344 287.08  - 136
Nagero-Upper Northam 

Interburden
TA65_V8 VWP Active Tarrawonga 230997 6607344 287.08  - 153 Upper Northam Seam
Note 1 : SP - Standpipe, VWP - Vibrating wire piezometer, Private - Private bore, construction details often uncertain
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