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Executive Summary 

Groundwater 

The 2014 review of water quality provides baseline groundwater conditions for Warramboo / 

Mesa A with a focus on locations where potential future water quality impacts related to 

dewatering may occur during mining operations. Groundwater quality at Warramboo is 

considered fresh to saline depending on the relative location of the bores. Chloride and TDS 

concentrations appeared to vary spatially with concentrations increasing from south to north. 

Median chloride concentrations in production bores barely conformed to the cut-off level of 

500 mg/L set for wet plant processing. Chloride and TDS levels have marginally increased 

over time in only two production bores under current conditions. Nitrate concentrations 

appeared to be elevated in the shallow production bores (36-55 mbgl) with concentrations 

significantly declining in the deeper bores (74-93 mbgl). 

The following is recommended: 

 The number of data points per bore used in this study is not ideal and may 

compromise the reliability of the interpretation. In some cases only one sampling 

event was undertaken and as such any trends noted in this study may not be 

accurate. Additional sampling and analysis should be undertaken across the site to 

increase the number of data points to 3 or more. Following this, data should be re-

analysed and trends should be re-evaluated accordingly.  

 Chloride and TDS spatial trends should be further examined in order to determine the 

exact source of the increased concentrations in the northern region of the site. It 

should be noted that the elevated chloride concentrations in the groundwater could 

cause issues for metallurgical processes and as such further analysis on chloride 

trends should be undertaken. 

 An investigation into the increased nitrogen concentrations in the groundwater should 

be undertaken. This will be particularly important if surplus water is to be discharged 

back into the surrounding environment. 

 

Surface Water 

 
Very limited surface water chemical data is available for the creeks and waterbodies in the 
Warramboo/Mesa A region, consequently the trends outlined in this analysis focused on 
various sumps and washpads. All surface water locations included in the analysis were 
neutral to weakly alkaline, with fresh to saline conditions. Sulfate levels were predominately 
low but elevated nitrate levels were observed at the HV washpad.  

The following is recommended: 

 The sampling locations utilised in this study are not representative of the surface 

water bodies within the Warramboo/Mesa A region and do not provide adequate 

baseline information. Additional surface water sampling and analysis is 

recommended both up and down gradient of the neighbouring drainage features, 

particularly if surplus water is to be discharged into the surrounding environment. 
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ANZECC  Australia and New Zealand Environment and Conservation Council 

ARMCANZ Agriculture and Resource Management Council of Australia and New 
Zealand 

BWT Below Water Table 
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MBGL Metres Below Ground Level 
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1 Introduction 

1.1 Background 
The Warramboo mine is located approximately 43 km west of Pannawonica Township and 
approximately 160 km southwest of Karratha (Figure 1: Location of Mesa A / Warramboo 
deposit 1: Location of Mesa A / Warramboo deposit). A bore field to supply water to the 
Mesa A mine site operations was installed at Warramboo and began production in 2008. 
Approximately 11% of the total reserve is BWT and of that, 9.2 Mt is high grade ore (RTIO, 
2013).  
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Figure 1: Location of Mesa A / Warramboo deposit 

1.2 Surface water and groundwater at Warramboo 
The Warramboo Mine is located in the Warramboo Catchment on a relatively flat, westward 
sloping, coastal plain situated between the major surface drainage features of the Robe 
River, approximately 10 km northeast, and Warramboo Creek, 4km to the southwest. 
Although the Robe River is a major watercourse in the region, due to sporadic rainfall and 
the brief wet season, both streams are ephemeral. Various mesas in the area create 
undulations and influence surface water flow directions and drainage (Figure 1).  

The Warramboo area of the Robe Valley is underlain by the Ashburton Formation, a very low 
permeability aquitard that serves as a basement for the palaeochannel aquifer. The 
groundwater at Warramboo is stored within an unconfined aquifer that comprises of the 
Robe Pisolite and the Yarraloola Conglomerate. The aquifer is particularly transmissive 
where the conglomerate underlies the pisolite within the Robe Valley palaeochannel. The 
water table in the area of Warramboo is between 12 and 30 metres below ground level. 
Recharge to the main aquifers is predominantly via direct infiltration from rainfall and 
indirectly during periods of high streamflow. Groundwater flow is inferred to be gravity driven 
and generally flows from southeast to northwest following the local topography (RTIO, 2013). 

All available water quality data for Mesa A / Warramboo has been reviewed in order to 
provide baseline conditions for the site, with a focus on locations where future water quality 
impacts related to dewatering may occur during mining operations. This report summarizes 
the water quality from the start of monitoring to the end of 2014 and comprises the review of 
groundwater and surface water quality around key mine features. 
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2 Groundwater 

Water abstraction from the Warramboo Mine bores commenced in 2008. The bore field is 
comprised of eight production bores constructed between 2005 and 2008, which run along 
the perimeter of the proposed mining pits at Warramboo (Figure 2). The bore field is 
currently used to supply water for construction, processing, dust suppression and human 
consumption at the Mesa A mine site, approximately four kilometres to the east. Since 
pumping commenced in 2008, the annual abstraction rate has increased from 146 ML to 
1,200 ML in 2013. The current licensed annual abstraction rate (5C) is 3 GL/year (RTIO, 
2013).  

In general, groundwater at Warramboo is of the Na-Mg-Cl type (Figures 3 and 4), which in 
turn may be controlled by the relative location of the bores. Bores considered in this review 
are comprised of monitoring bores and production bores. Monitoring bores and production 
bores were separated for the analysis due to the bores containing a different number of data 
points, geologies and depths. The groundwater quality analysis focused on identifying trends 
for salinity, TDS and nitrate in terms of relative location, screened geology and depth. 
Location characteristics were assigned to the bores depending on bore location relative to 
the centre of the Warramboo pit outline. The geological analysis targeted the three different 
geological units found in the Warramboo region (Robe Pisolite, Yarraloola conglomerate and 
Ashburton formation), bore depth was also taken into consideration in this analysis. Water 
quality data for all bores are presented in graphical format in Appendices 3 and 4. 

1.1 Monitoring bores 
Data collected from 13 monitoring bores located in the Warramboo region was utilized in this 
analysis. Cased depths of the monitoring bores varied from 36 m (MB13WARR006) to 106 
m (MB13WARR012 and MB13WARR002). Bores were screened to combinations of the 
various geological units (Robe Pisolite, Yarraloola conglomerate and Ashburton formation) 
and had a reasonable spatial spread over the site. It is important to note that there is no 
reference over time for the monitoring bores as the dataset contained results from a single 
sampling event. A complete list of monitoring bore construction details can be found in Table 
1. 

1.1.1 TDS and salinity 
There appears to be a strong correlation between the relative location of the monitoring 
bores and the associated TDS and chloride concentrations (Figure 5). TDS concentrations 
were noted to be highest at the northern region of the site (2500-4000 mg/L) and steadily 
decreased toward the southern region of the site (280-530 mg/L). Likewise chloride 
concentrations were highest in the northern region of the site (1200-2000 mg/L) and 
decreased toward the southern region of the site (31-110 mg/L). Sulfate concentrations were 
low in all samples, ranging from 8 mg/L (MB13WARR007) to 500 mg/L (MB13WARR006) 
with the highest concentrations of sulfate typically being found in the northern region of the 
site. It is hypothesised the significant increase in salinity and dissolved ions to the north are 
related to a relatively thinner aquifer interacting with the shallower groundwater basement 
geology that contains relatively high solubility minerals (RTIO, 2013). Furthermore, 
Dogramaci et al., 2012 explains in the paper ‘Stable isotope and hydrochemical evolution of 
groundwater in the semi-arid Hamersley Basin of subtropical northwest Australia’ that for the 
Hamersley Basin in general, increased salinity may be attributed to the evaporation of 
ephemeral surface water bodies following multiple rainfall events and that spatial salinity 
trends may coincide with regional groundwater flow. It is likely a combination of these factors 
that are responsible for the spatial trends observed in the Warramboo bore field, however 
further investigation is required. 
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The main unconfined aquifer in the Warramboo region is comprised of the Robe Pisolite and 
Yarraloola Conglomerate. Surrounding and underlying the aquifer is a low permeability, 
Proterozoic basement that acts as a regional aquitard. This basement outcrops on the 
eastern side of the study area creating a boundary to groundwater flow (RTIO, 2013). There 
appears to be no link between the type of geological unit that the bore was screened to and 
the associated salinity results. This is likely attributed to the different permeability’s of the 
various geological units. In that the conglomerate, with a much higher transmissivity, always 
dominates as the primary aquifer even when the bore had been screened through multiple 
geological units. 

There appears to be no correlation between the depth that the monitoring bores were 
screened to and the associated salinity data. This may be a consequence of the monitoring 
bores being screened through multiple geological units, therefore compounding the data and 
resulting in no visible trends.  

1.1.2 Nitrates 
Nitrate concentrations ranged from 0.12 mg/L at MB13WARR004 to 27.00 mg/L at 
MB13WARR013, exceeding the aquatic ecosystem criterion of 0.7 mg/L at all but five 
locations, but conforming to the drinking water criterion of 50 mg/L at all locations (ANZECC, 
2000). Nitrate levels in the monitoring bores appeared to display no spatial, geological or 
depth trends over the site (Figures 6 and 7). 

1.1.3 Metals 
Aluminium levels ranged from below the LOR of 0.005 mg/L at four locations to 0.21 mg/L at 
MB13WARR006, exceeding the aquatic ecosystems guideline of 0.055 mg/L at two 
locations. However as the pH was always circumneutral it is likely that aluminium was not in 
the dissolved form. Iron levels ranged from below the LOR of 0.02 mg/L (MB13WARR007) to 
19 mg/L (MB13WARR012), exceeding the drinking water criterion of 0.3 mg/L at three 
locations (Figures 12 and 13). It is probable that the slightly elevated iron levels in some of 
the monitoring bores are a result of improper sample filtering and are not an indicator of a 
degraded groundwater system. Chromium and selenium levels were predominately at or 
below aquatic ecosystem criteria of 0.001 mg/L and 0.011 mg/L respectively, with the 
majority of the concentrations close to, or at the associated LOR’s.   

1.2 Production bores 
Data from a total 73 samples collected from 8 production bores located in the Warramboo 
region was utilized in this analysis. Cased depths of the production bores varied from 43 m 
(WB07WARR008) to 78 m (WB08WARR003). Bores were primarily screened through the 
conglomerate with one exception (WB05WARR001) that was screened through all three of 
the geological units. Due to the limited variation of the screened aquifer units a geological 
analysis has not been undertaken for the production bores. The bores are located along the 
perimeter of the Warramboo pit outline with a spatial spread less than that of the monitoring 
bores. It is important to note that the dataset for the production bores contains two or more 
data points and thus allows for trends over time to be observed. A completed list of 
production bore construction details can be found in Table 1. 

1.2.1 TDS and salinity 
There appears to be some correlation between the relative location of the production bores 
and the associated TDS and chloride concentrations (Figure 15). TDS concentrations 
ranged from 8 mg/L (WB07WARR006) to 1700 mg/L (WB07WARR008), with elevated levels 
observed toward the northern region of the site (Figure 17). Chloride concentrations ranged 
from 190 mg/L at WB05WARR001 to 730 mg/L at WBO7WARR008, exceeding the drinking 
water criterion of 250 mg/L during the bulk of the sampling events. Sulfate levels ranged 
from 43 mg/L (WB05WARR001) to 150 mg/L (WB07WARR008), with all samples falling 
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below the drinking water guideline level of 250 mg/L. Both chloride and sulfate 
concentrations were noted to be higher in the northern region of the site. Based off of the 
time series plot (Figures 19 and 20) and the elevated concentrations of TDS and chloride in 
the northern region of the site, it is likely that TDS concentrations in the groundwater are 
controlled by the concentration of chloride.   

Unlike the monitoring bores, there appears to be some correlation between well depth and 
the concentration of chloride in the groundwater (Figure 18). Chloride levels were typically 
highest in the 36-55 metres below ground level (mbgl) production bores and lowest in the 
74-93 mbgl production bores. This is likely a result of increased evaporation rates at 
shallower depths and that the abstraction bores were predominately screened through the 
Yarraloola geological unit. The median chloride concentration in the production bores was 
480 mg/L, which barely conforms to the chloride level cut-off of 500 mg/L set for the wet 
plant processing (A Russo 2015, pers. comm.). It is important to note that under current 
abstraction rates chloride concentrations have not increased over time with pumping in most 
bores with the exception of WB08WARR003 and WB07WARR008 (Figures 19 and 20).  

1.2.2 Nitrates 
As can be seen on Figure 9, nitrate concentrations ranged from 0.05 mg/L (WB08WARR03) 
to 20 mg/L (WB07WARR008). Levels were typically higher in the shallow 36-55 mbgl 
production bores and lowest in the deeper 74-93 mbgl production bores. They also appeared 
to correlate with chloride levels, with higher nitrate levels typically found in high chloride 
bores (Figure 18). The source of the elevated nitrogen levels is unknown and should be 
investigated during future studies. 

1.2.3 Metals 
Aluminium levels ranged from below the LOR of 0.005 mg/L in 14 samples to 0.01 mg/L at 
WB08WARR003, conforming to the aquatic ecosystems guideline of 0.055 mg/L at all 
locations. Iron levels ranged from below the LOR of 0.01 mg/L to 0.45 mg/L 
(WB08WARR003), exceeding the drinking water criterion of 0.3 mg/L in three samples 
(Figures 21 and 22). Chromium and selenium levels were predominately at or below aquatic 
ecosystem criteria of 0.001 mg/L and 0.011 mg/L respectively, with the majority of the 
concentrations close to, or at the associated LOR’s.   

1.3 Summary and recommendations 
Baseline groundwater quality at Warramboo is considered fresh to saline depending on the 
relative location, with TDS values ranging from 8 mg/L (WB07WARR006) to 4000 mg/L 
(MB13WARR006). Chloride levels ranged from 31 mg/L (MB13WARR007) to 2000 mg/L 
(MB13WARR006). Both chloride and TDS concentrations appeared to vary spatially with 
concentrations increasing from south to north. It appears that the TDS concentration in the 
groundwater is controlled by the associated chloride level, and that chloride and TDS levels 
only marginally increased over time with pumping of the production bores under current 
conditions. Nitrate concentrations ranged from 0.05 mg/L at WB08WARR03 to 27.00 mg/L at 
MB13WARR013, nitrate levels appeared to be elevated in the shallow production bores (36-
55 mbgl) with concentrations significantly declining in the deeper bores (74-93 mbgl).  

The following is recommended: 

 The number of data points per bore used in this study is not statistically 

representative and compromises the reliability of the interpretation. In some cases 

only one sampling event was undertaken and as such any trends noted in this study 

may not be accurate. Additional sampling and analysis should be undertaken across 

the site to increase the number of data points to 3 or more. Following this, data 

should be re-analysed and trends should be re-evaluated accordingly.  
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 Chloride and TDS spatial trends should be further examined in order to determine the 

exact source of the increased concentrations in the northern region of the site. It 

should be noted that the elevated chloride concentrations in the groundwater could 

cause issues for metallurgical processes and as such further analysis on chloride 

trends should be undertaken. 

 An investigation into the increased nitrogen concentrations in the groundwater should 

be undertaken. This is an issue that has occurred at various other Rio Tinto Iron Ore 

sites and could be a result of multiple point sources. This investigation will be 

particularly important if surplus water is to be discharged back into the surrounding 

environment. 
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3 Surface Water 

Surface water systems in the Warramboo/Mesa A area are ephemeral but mostly well 
defined, with a small creek, the Warramboo Creek, discharging into poorly defined scrubland 
in the coastal plain (RTIO, 2015). It is likely that during large floods the poorly defined lower 
reaches of the Warramboo Creek in the coastal plain merge with the Robe River floodplain 
(Aquaterra, 2005). A search for all available surface water chemical data was completed in 
Envirosys but unfortunately very limited data was available for this region. Accordingly, the 
current surface water analysis is limited to data from various sumps, washpads and outlets 
across the site. The locations included in the analysis typically contained 2 or more data 
points, increasing the reliability of interpretation.  

3.1 TDS, salinity and pH 
TDS concentrations ranged from fresh (360 mg/L at the village washpad sump) to saline 
(7510 mg/L at the fixed plant turkeys nest sump) (Figures 26-30). Sulfate concentrations 
ranged from 1 mg/L (topsoil Dump) to 390 mg/L (workshop LV washdown bay), exceeding 
the drinking water criterion of 250 mg/L. (ANZECC, 2000). All locations displayed neutral to 
slightly alkaline pH values, with readings ranging from 7.2 pH units (village washpad 
discharge) to 8.33 pH units (village WWTP) exceeding the aquatic ecosystems criterion of 6 
– 7.5 pH units at 36 sampling events (ANZECC, 2000). 

3.2 Nitrates 
Nitrate concentrations at the HV washpad ranged from below the detection limit of <0.05 
mg/L (Inlet and Outlet) to 5200 mg/L (inlet), exceeding stock water guidelines of 400 mg/L in 
five samples (Figures 26-30). Elevated nitrate concentrations were a result of a change 
made to the washing of AN trucks. Due to water pressure concerns, the washing of AN 
trucks was moved to the HV washpad and nitrate was added to the list of sampling analytes. 
An upgrade of the OWS to a Mycelex system has now been completed and will have 
resolved the high nitrate levels (B Dalton 2015, pers. comm.). Nitrate concentrations at all 
other locations were predominately close to the LOR and all fell under the drinking water 
guideline of 50 mg/L.  

3.3 Summary and recommendations 
Very limited surface water chemical data is available for the creeks and waterbodies in the 
Warramboo/Mesa A region, consequently the trends outlined in this analysis focused on 
various sumps and washpads. All surface water locations included in the analysis were 
neutral to weakly alkaline, with fresh to saline conditions. Sulfate levels were predominately 
low but elevated nitrate levels were observed at the HV washpad.  

The following is recommended: 

 The sampling locations utilised in this study are not representative of the surface 

water bodies within the Warramboo/Mesa A region and do not provide adequate 

baseline information. Additional surface water sampling and analysis is 

recommended both up and down gradient of the neighbouring drainage features 

(Warramboo Creek, Robe River etc.), particularly if surplus water is to be discharged 

into the surrounding environment. A sampling plan should be implemented at least 

two years prior to discharge that incorporates sampling during both wet and dry 

seasons (it is noted that dry season sampling may not be possible due to the 

ephemeral nature of the waterbodies). 
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Table 1: Warramboo Bore Details 

Relative 
location 

Bore Monitoring/Production Easting Northing 
Screened 

Interval (m) 
Cased Depth 

(m) 
Screened Lithologies 

Central 
Warramboo 

MB13WARR001 Monitoring Bore 377532.376 7604746.521 39-97 102 Pisolite/Yarraloola 

Central 
Warramboo 

MB13WARR002 Monitoring Bore 377805.72 7605001.299 50-100 106 Yarraloola 

Central 
Warramboo 

MB13WARR003 Monitoring Bore 377713.663 7605477.552 28-76 76 Yarraloola 

Central 
Warramboo 

MB13WARR004 Monitoring Bore 378126.206 7605975.973 18-42 48 Yarraloola 

Northern 
Warramboo 

MB13WARR005 Monitoring Bore 378942.217 7607018.354 18-72 78 Yarraloola 

Northern 
Warramboo 

MB13WARR006 Monitoring Bore 379901.971 7607052.336 18-30 36 Yarraloola 

Southern 
Warramboo 

MB13WARR007 Monitoring Bore 377024.22 7602548.061 18-48 54 Yarraloola 

Central 
Warramboo 

MB13WARR009 Monitoring Bore 376966.784 7604042.825 24-68 76 Yarraloola 

Central 
Warramboo 

MB13WARR010 Monitoring Bore 377108.999 7605908.859 20-44 50 Yarraloola 

Western 
Warramboo 

MB13WARR011 Monitoring Bore 376004.268 7605829.163 24-66 70 Yarraloola/Ashburton 

Western 
Warramboo 

MB13WARR012 Monitoring Bore 376452.562 7605860.856 24-90 106 Yarraloola/Ashburton 

Southern 
Warramboo 

MB13WARR013 Monitoring Bore 376992.408 7603454.469 24-78 86 Yarraloola/Ashburton 

Northern 
Warramboo 

MB13WARR014 Monitoring Bore 379418.685 7607022.876 30-54 56 Yarraloola/Ashburton 
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Relative 
location 

Bore Monitoring/Production Easting Northing 
Screened 

Interval (m) 
Cased Depth 

(m) 
Screened Lithologies 

Southern 
Warramboo 

WB05WARR001 Production Bore 379287 7602983 4-52 59 Pisolite/Yarraloola/Ashburton 

Southern 
Warramboo 

WB07WARR001 Production Bore 379955.766 7603643.231 32.7-63 66.15 Yarraloola 

Eastern 
Warramboo 

WB07WARR003 Production Bore 379811.67 7605300.095 25.26-49.5 60 Yarraloola 

Eastern 
Warramboo 

WB07WARR006 Production Bore 379676.015 7605682.76 23.68-47.92 60 Yarraloola 

Northern 
Warramboo 

WB07WARR008 Production Bore 377861.182 7607389.767 21.82-40 43 Yarraloola 

Northern 
Warramboo 

WB08WARR001 Production Bore 377295.52 7607086.953 28-48 64 Yarraloola 

Northwestern 
Warramboo 

WB08WARR002 Production Bore 377129 7606309 25-44 64 Yarraloola 

Western 
Warramboo 

WB08WARR003 Production Bore 376759.706 7604843.773 42-66 78 Yarraloola 
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Figure 2: Warramboo bore field 
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Figure 3: Major ions for Warramboo production bores 
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 Figure 4: Major ions for Warramboo monitoring bores 
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APPENDIX 2: Water Quality Guidelines 
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Table 2: Aquatic Ecosystems Guidelines and Australian Drinking Water Guidelines (ANZECC 2000). 

Analyte Units 
Aquatic 

Ecosystems
1 

Drinking Water 
Guidelines

2
 

Stock Water 
Guidelines

3 

pH - 6-7.5 6.5 - 8.5 4 - 9 

Cl mg/L - 250 - 

F mg/L - 1.5 2 

SO4 mg/L - 250 1000 - 2000 

Cu mg/L 0.0014 2 0.4 

Zn mg/L 0.008 3 20 

Cr mg/L 0.001 0.05 1 

Al mg/L 0.055 0.2 5 

Fe mg/L - 0.3 -  

Mn mg/L 1.9 0.5  - 

Co mg/L -  - 1 

Ni mg/L 0.011 0.02 1 

B mg/L 0.37 4 5 

As µg/L 0.013 10 500 

Pb µg/L 0.0034 10 100 

Ba µg/L - 2000 -  

Sb µg/L - 3 -  

Se µg/L 0.011 10 20 

Cd µg/L 0.0002 2 10 

Mo µg/L - 50 150 

U µg/L - 1.7 200 

Ag µg/L 0.00005 100  - 

Hg µg/L 0.00006 1 2 

1. Source: ANZECC [2000a] trigger values for freshwater aquatic ecosystems. These values are for a slightly to moderately 
disturbed ecosystem and designed to protect 95% of freshwater species (in most cases). 

2. Source: Australian National Health and Medical Research Council and National Resource Management Ministerial Council, 
2004, Australian Drinking Water Guidelines. Where insufficient data are available to set a guideline value based on health 
considerations, an aesthetic guideline value is shown in bold.  

3. Source: ANZECC (2000) trigger values for livestock drinking water.  Where different trigger values are listed for different 
domesticated animals, the lower of the values for either beef cattle or sheep were selected.  It is assumed that either beef cattle 
or sheep would be the most likely domesticated animals requiring stock water in the central Pilbara.  For pit lakes it is assumed 
that these values would also be protective of native terrestrial animals.  All concentrations listed are also protective of poultry 
except for TDS which is only 3,000 mg/L for poultry. 
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APPENDIX 3: Groundwater major chemistry 
parameters (monitoring bores) 
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Figure 5: Durov by location - Monitoring bores 

 

 Figure 6: Scatter plot by location (Cl vs Nitrate) - Monitoring bores 
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Figure 7: Scatter plot by location (TDS vs Nitrate) - Monitoring bores 
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Figure 8: Trends in sulfate, alkalinity, TDS, EC and chloride in monitoring bores 
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Figure 9: Trends in sulfate, alkalinity, TDS, EC and chloride in monitoring bores 
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Figure 10: Trends in sulfate, alkalinity, TDS, EC and chloride in monitoring bores 
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Figure 11: Metal trends in monitoring bores 
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Figure 12: Metal trends in monitoring bores 
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Figure 13: Metal trends in monitoring bores 
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Figure 14: Metal trends in monitoring bores 
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APPENDIX 4: Groundwater major chemistry 
parameters (production bores) 
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Figure 15: Durov by location - Production bores 

Figure 16: Scatter plot by location (Cl vs Nitrate) - Production bores 
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Figure 17: Scatter plot by location (TDS vs Nitrate) – Production bores 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18: Scatter plot by well depth (Cl vs Nitrate) - Production bores 
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Figure 19: Trends in sulfate, alkalinity, TDS, EC and chloride in production bores 
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Figure 20: Trends in sulfate, alkalinity, TDS, EC and chloride in production bores 
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Figure 21: Metal trends in production bores 
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Figure 22: Metal trends in production bores 
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APPENDIX 5 Surface water sampling details 
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Table 3: Surface water sampling details 

Sample Point Description Sample Site Easting Northing 

DP10FPSA001 Fixed Plant Sump Crusher CV-101 Discharges - - 

DP10FPSA002 Fixed Plant Sump Crusher CV-102 Discharges - - 

DP10OWSA001 Mesa A Workshop LV Washdown Bay Hose Outlet Discharges - - 

DP13WWTP001 Mesa A Village WWTP Waste Water Treatment Plant - - 

Fixed Plant Sump 1 Mesa A Fixed Plant Sump 1 - 385901.86 7603627.65 

Fixed Plant Sump 2 Mesa A Fixed Plant Sump 2 - 386246.24 7603455.85 

MEAOWS02A HV Washpad - Inlet Oil Water Separator Tank 382131.25 7601703.93 

MEAOWS02B HV Washpad - Outlet Oil Water Separator Tank 382131.25 7601584.28 

MEAOWS02C HV Washpad - Mycelex Outlet Oil Water Separator Tank 382131.25 7601584.28 

Mesa A - Fixed Plant 
WWTP 

- Waste Water Treatment Plant - - 

Mesa A - Workshop 
WWTP 

- Waste Water Treatment Plant 381991.78 7601677.21 

SW14LGDA001 Low Grade Dump - 382375 7600877 

SW14TN001 Fixed Plant Turkeys Nest - Sump - 386743 7603324 

SW14TSDA001 Topsoil Subsoil Dump - 383636 7600892 

Village Washpad Drain Mesa A Village Washpad Discharge to Kidney Drain - - - 

Village Washpad Sump Mesa A Village Washpad Sump - 384414.88 7604261.16 
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Figure 23: Surface water sampling locations 
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APPENDIX 6: Surface water figures
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Figure 24: Trends in nitrate, sulfate, alkalinity, TDS and conductivity in surface water 
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Figure 25: Trends in nitrate, sulfate, alkalinity, TDS and conductivity in surface water 



Iron Ore (WA)    

 

RTIO-PDE-0118762                Page 40 of 48 
Version 1.0 
Uncontrolled when printed 
See document management system for current document 

Copyright Statement 
© 2015 Rio Tinto 
Internal Use Only 

 

 

Figure 26: Trends in nitrate, sulfate, alkalinity, TDS and conductivity in surface water 
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Figure 27: Trends in nitrate, sulfate, alkalinity, TDS and conductivity in surface water 
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Figure 28: Trends in nitrate, sulfate, alkalinity, TDS and conductivity in surface water 


