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Disclaimer 
 
The report is commissioned by and prepared for the exclusive use of Tetris Environmental Pty Ltd’s Client as set out in the 
agreed terms and scope of work with such Client. Reports prepared by Tetris Environmental Pty Ltd cannot be copied or 
reproduced in whole or part for any purpose without the prior written agreement of Tetris Environmental Pty Ltd.   
 
Except where expressly stated, Tetris Environmental Pty Ltd is not responsible for the validity, accuracy or 
comprehensiveness of any information supplied to Tetris Environmental Pty Ltd for its reports.  
 
Tetris Environmental Pty Ltd is not responsible and will not be liable to any other person or organisation for or in relation to 
any matter dealt within this report, or for any loss or damage suffered by any other person or organisation arising from 
matters dealt with or conclusions expressed in this report (including without limitation matters arising from any negligent act 
or omission of Tetris Environmental Pty Ltd or for any loss or damage suffered by any other party relying upon the matters 
dealt with or conclusions expressed in this report). Other parties should make their own inquiries and obtain independent 
advice in relation to such matters.  
 
COPYRIGHT: The concepts and information contained in this document are the property of Tetris Environmental Pty Ltd. 
Use or copying of this document in whole or in part without the written permission of Tetris Environmental Pty Ltd is not 
permitted and constitutes an infringement of copyright. 
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2 PREMISES MAPS (ATTACHMENT 2) 
The Prescribed Premises Boundary is defined by the coordinates in Figure 2. The Prescribed 
Premises layout is presented in Figure 3. 
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Figure 2: MGGP Prescribed Premises Boundary. 
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Figure 3: MGGP Prescribed Premises Layout.
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Figure 4: Proposed WWTP layout  
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Table 7: Intensity-Frequency-Duration data for the MGGP. 

 

 

Wind roses for Paynes Find demonstrate that the prevailing wind direction is typically easterly to 
north-easterly in the morning and vary between westerly to north-westerly and easterly to south-
easterly in the afternoon. Wind speeds are typically between 10 and 20 km/hr. Figure 6 provides the 
9 am and 3 pm wind roses for the BoM monitoring site at Paynes Find (BoM 2024a). 

 
Figure 6: Wind roses for 9am and 3pm observations at Paynes Find. 
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6.1.2 Geology, Topography and Soils 
Greenstone belts comprised of mafic to ultramafic lithology are present throughout the Yilgarn. These 
greenstone belts are Archaen to Proterozoic in age, surrounded by granite and gneiss and typically 
highly deformed, faulted and folded. The MGGP area is located at the southern end of the Retaliation 
Greenstone Belt (Anand and Smith 2005). Much of the mineralisation for the deposit is hosted within 
a meta basalt sequence which has been metamorphosed to amphibolite facies conditions. 

The Archaean basement is dominantly volcanic and intrusive mafic and felsic rocks and their sheared 
equivalents, which have been metamorphosed to the mid-amphibolite facies. Rare metasedimentary 
rocks consist of thin, discontinuous, interflow ferruginous cherts. 

The basement is overlain by a deep regolith dominated by differential erosion. Saprolite thickness 
depends on the lithology, the intensity of shearing and the degree of truncation of the weathered 
profile. The MGGP area is weathered to about 60 m, whereas mafic volcanics to the east are 
weathered to about 20 m. Foliated metasedimentary or metavolcanic rocks are strongly mottled 
(EMM 2024). 

The saprolite is overlain by discontinuous alluvium, colluvium, lake sediments, lateritic residium (an 
eroding basement palaeosurface), ferricrete of pisolitic nature and calcrete within Paleogene-
Neogene sediments. The Paleogene-Neogene sediments are covered with a veneer of alluvial 
quartz sands with sporadic granite-greenstone subcrop and outcrop being increasingly exposed in 
the south of the Proposal area (EMM 2024). 

The Works Approval application area occurs on the ‘Yellow sand sandplains’ geological unit (Czs), 
as mapped by the Geological Survey of Western Australia and described as “Sandplain - yellow 
sand; commonly reworked by wind; includes red colluvial sand on plateau remnants”. 

The topography of the MGGP area is characterised by minor topographical relief with a grade of 
approximately 2%. The elevations range from approximately RL 350 m on the south to RL 326 m on 
the north. Surface undulation is generally minimal except at some localities of granite mounds where 
gradients are as steep as 5% (CMW 2023). 

The Proposal is located within the Northern Zone of Ancient Drainage soil-landscape zone, described 
by Tille (2006) as: 

“Gently undulating terrain (with some sandplains and salt lakes chains) on deeply weathered mantle 
and alluvium over granitic rocks of the Yilgarn Craton. Sandy earths (mostly yellow and red), Loamy 
earths (often calcareous), Sandy duplexes, Loamy duplexes, Deep sands and Ironstone gravelly 
soils. Salmon gum-gimlet-morrel-wandoo-York gum woodlands with mallee scrub (and some acacia-
casuarina thickets, scrub-heath and samphire flats). Located in the eastern Wheatbelt between 
Quairading, Hyden, Bullfinch, Bonnie Rock, Lake Moore, Carnamah and Wongan Hills”. 

The Works Approval application area intersects one soil landscape as defined by the Department of 
Primary Industries and Regional Development (DPIRD 2024): 

“Joseph (258Jo) – undulating yellow sandplain supporting dense mixed shrublands with patchy 
mallees – total area in the Avon Wheatbelt Bioregion is 143,797 ha”.  
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6.1.3 Hydrology 
The proposed Prescribed Premises is outside of any Rights in Water and Irrigation Act 1914 (RIWI 
Act) Proclaimed Surface Water or Public Drinking Water Source Areas (EMM 2024). 

There are no wetlands of national importance or significant surface water drainage features in the 
vicinity of the MGGP. The closest wetland listed in the Directory of Important Wetlands (DCCEW 
2019) is the Thundelarra Lignum Swamp (100 km north of the MGGP). 

The MGGP area is located in the Moore-Hill Rivers drainage basin between the extensive playa 
systems of Lake Monger and Lake Moore, approximately 25 km west of Lake Moore, specifically 
within the Lake Moore catchment, along or close to the ridgeline separating the Lake Monger and 
Lake Moore surface water systems. Two smaller playa features are located approximately 3.5 km 
and 9 km to the east of the MGGP, the larger of which is Lake Karpa. Lake Karpa is the terminus of 
a surface water catchment of about 500 km2. These and other smaller playa systems located to the 
east of the MGGP are unlikely to represent receptors for any surface water impacts due to the 
elevation of the WWTP and landfill above natural surface level. 

The regional topography comprises gently undulating plains with flat valleys marked with playas and 
large salt lakes of the Moore-Monger drainage system. The predominant low gradient and high 
storage capacity within the landscape and drainage system means that surface water features do 
not exhibit a clear or connected hydrological response unless major summer rainfall events or a 
prolonged wet winter occurs. Surface water drainage systems of this nature are characterised by 
sluggish and predominantly internal drainage (EMM 2024). 

At a local scale, intermittent and short duration runoff can be expected following large rainfall events. 
The absence of defined drainage channels in the area indicates sheet flows are the dominant 
hydrological flow response. High evaporation and low relief play a major role in the local hydrological 
response, limiting opportunities for the concentration of surface flows. High evaporation rates and 
low rainfall-recharge rates support the formation of salt lakes and saline groundwater within the wider 
area (EMM 2024). 

Advisian completed a baseline surface water assessment of the MGGP area (Advisian 2022), 
followed by detailed hydrological and hydraulic modelling (Advisian 2023). Four main catchments 
contributing to runoff were identified:  

• CAT-A: Largest catchment flowing to the site, with an approximate area of 67 km2. The 
waterways in this catchment can be described as wide floodplains, with low to moderate 
vegetation and poorly defined banks. The main waterway flows along the northern edge of 
the site from west to east, towards the topographical depression to the north-east before 
draining to the lake further north-east. 

• CAT-B: Approximately 17 km2 with similar characteristics to CAT-A. The waterways in this 
catchment flow in a south-easterly direction, intersecting the southern part of the site. 

• CAT-C and CAT-D: Gently graded and drain floodwater to the salt lake located north-east of 
the site. 

• CAT-E: Internally draining due to the presence of existing mining infrastructure. 
The Works Approval application area is located within CAT-E on historically disturbed land elevated 
above the natural surface levels. As the TSF still has an adequate freeboard (~1 m) with a 
hardened consolidated tails/silt surface, any direct rainfall on the TSF will be retained within the 
TSF, where it will evaporate. Therefore, no changes to surface water flows or quality are expected 
as a result of this works. 

6.1.4 Hydrogeology 
The Proposal is within the Meekatharra area of East Murchison proclaimed Groundwater Water 
Management Area (EMM 2024). 
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Groundwater occurs within the fractured and weathered bedrock, the palaeodrainage valley 
sediments and overlying surficial cover. Groundwater flow is likely very slow given the subdued 
topography and flat hydraulic gradients within nearby palaeovalleys. The fresh bedrock contains 
relatively low volumes of stored groundwater, except within open fractures. 

A Moore – Monger palaeovalley system exists within the greater MGGP region however there are 
sparse data regarding its stratigraphy and lithological sequence. It is estimated that up to 100 m of 
basal Eocene fluvial sand is overlain by up to 40 m of lacustrine, kaolinitic clay units, which in turn is 
overlain by up to 20 m of slope wash alluvium and valley calcrete. The palaeovalley sediment infill 
comprises 10–40 m of basal fine-to coarse-grained sand which increases in thickness, width and 
grain size downstream (EMM 2024). 

Part of the palaeovalley is about 60–80 m deep and of variable width (average of 600 m wide), with 
a low gradient of 0.004. The palaeovalley sediments are heterogenous and consist of sand, silt and 
clay layers; sandy aquifers are discontinuous but commonly hydraulically connected. However, the 
basal channel sediments are mostly clay rich. Dark grey-brown aquifer sands with magnetite, gravel 
and secondary silcrete and calcrete occur mainly in the central and upper parts of the infill profile. 
The aquifer sands are generally confined by upper clays and silts which extend 5–10 m below the 
water table. A palaeovalley appears to exist along the northern extension of the Mt Gibson 
mineralisation corridor (EMM 2024). 

Four aquifer types have been identified in the MGGP area (EMM 2024):  

• Aquifer Type A – weathered saprolite and basal transition zone above fresh bedrock. The 
aquifer is somewhat discontinuous owing to erosional surfaces and preferential weathering 
of host volcanic rocks. 

• Aquifer Type B – main ore body sheer zone, a highly heterogeneous aquifer, somewhat 
continuous along strike. 

• Aquifer Type C – comprising of deep fractures found within the fresh bedrock at depths 
greater 90 m below ground level (bgl). The fractures have no predictable trend and are 
generally of low permeability and likely low storage. 

• Aquifer Type D – fracture pattern associated with south dipping faults that are infilled with 
pegmatites and potentially dolerite dykes, the fault width being limited to 3 m. 

Groundwater associated with fractured rock aquifers tend to be limited in extent with water supplies 
generally contained in localised structurally controlled zones with limited storage. Groundwater is 
generally more abundant within the lower saprolite and transitional weathered zone of the basement 
rocks where weathering has enhanced secondary permeability. 

The basal aquifer within the palaeochannel of Moore – Monger palaeodrainage and tributaries is 
thought to be the most permeable aquifer in the area. It is incised through the weathered bedrock 
and thus forms a continuous, narrow strip aquifer. The direction of hydraulic gradient (indicative of 
groundwater flow) closely mimics surface topography. Hence groundwater passes from areas of high 
relief comprising fresh to weathered bedrock down to valley floors and palaeodrainage associated 
with salt lake systems (EMM 2024). 

Groundwater quality in the MGGP area is saline to hypersaline. Groundwater in the palaeochannel 
aquifer is predominantly saline (4,000–36,000 milligrams per litre (mg/L)) in bores and hypothesised 
to be hypersaline (>200,000 mg/L) near Lake Monger at the downstream end of the palaeovalley. 
Groundwater salinity varies irregularly rather than increasing progressively downstream (Magee 
2009, in EMM 2024). 
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A total of 491 flora taxa from 57 families and 185 genera were recorded during the FVC surveys, 
including 15 species of conservation significance (FVC 2023). No conservation significant species 
occur within or adjacent to the area proposed in this Works Approval, with the nearest record 
approximately 1.5km east of the Prescribed Premises Boundary. The conservation significant 
species recorded in the surrounding area are shown in Figure 7 - Figure 10. 
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Figure 7: Threatened flora recorded near the proposed Prescribed Premises. 
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Figure 8: Priority 1 flora recorded near the proposed Prescribed Premises. 
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Figure 9: Priority 2 flora recorded near the proposed Prescribed Premises. 
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Figure 10: Priority 3 flora recorded near the proposed Prescribed Premises. 
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6.3.2 Threatened and Priority Fauna 
Biota Environmental Sciences (Biota) undertook basic and targeted fauna surveys of the MGGP 
area and surrounds in November 2021 and November 2022 (Biota 2022 and 2023). Bamford 
Consulting Ecologists (Bamford) undertook a detailed and targeted fauna assessment of the area in 
November 2023 (Bamford 2024). 

Fauna habitat 
Biota identified three broad fauna habitats during the surveys (Figure 11): 

• mixed shrubland  
• eucalypt woodland  
• previously cleared habitat  

The area associated with the Works Approval application was mapped as ‘previously cleared 
habitat’. 
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Figure 11: Fauna habitat and recorded conservation significant fauna near the proposed Prescribed Premises. 
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A search of the Aboriginal Sites or Heritage places (AHIS) Register identified two registered sites 
(Artefacts/scatter, site ID 39698 and 39699) surrounding the proposed MGGP. A rock hole 
(Registered site 39672) is located over 240m to the east of the MGGP. 

Full archaeological and ethnographical surveys of the wider MGGP area have been undertaken by 
the Badimia people (Badimia Land Aboriginal Corporation and Badimia Bandi Barna Aboriginal 
Corporation) and a number of culturally significant locations have been identified during these 
surveys. No sites occur within the proposed prescribed premise boundary. The survey reports are 
available on request but are not for public distribution. 

A Heritage Agreement was reached with the Badimia people in June 2023. 
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7 ADDITIONAL INFOMATION (ATTACHMENT 8) 
Attachment 8A – Wilshaw WWTP Design Report 
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