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Abstract 
This document outlines the Biophsyical Attributes of the Region, and site specifically a well as 

potential degradation issues relating to the proposed project and potential mitigation 
strategies to be implemented to minimize these degradation issues. 
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Introduction 
The proposed development is the Colton Mine project run by Colton Coal, a wholly owned subsidiary 

of Northern Energy Corporation which is in turn a subsidiary of New Hope Corporation. According to 

the Initial Development Plan the project encompasses a total of 1,025.1 hectares of unallocated 

state land situated 10km north of Maryborough and 20km southwest of Hervey Bay (Figure 1).  

 

Figure 1 - Regional Location of Project (Colton Coal 2014) 



This proposal is for an open cut coal mine to tap an estimated 16.8 million tonne reserve of coking 

coal. The expected output of the mine is 1.1million tonne of Run of Mine coal per year. This equates 

to 0.5 million tonne of product coal per annum. The project has an estimated production life of 8-10 

years from completion of the project construction period which is estimated to be 6-9 months after 

approval. There is estimated to be 100 direct full time jobs created with an additional 80-100 

indirect jobs expected from the project (AustralAsian Resource Consultants 2014a). 

The Colton coal project proposes a broad array of activities including: 

- Open pit coal mining; 

- Haul road from mine area & run of mine coal receiving stockpile; 

- Run of mine dump hopper and primary sizing station; 

- Secondary sizing station and conveyors linking each location; 

- A 350 Tonne per hour (tph) Coal processing plant; 

- Product coal conveyors and stockpile area; 

- Loading area for train transport; 

- Reconstruction of part of the Pialba Rail Corridor track for Rail balloon loop; 

- Reject material storage area; 

- Workshop for heavy vehicle servicing; 

- Warehouse, Administration building, change rooms and storage areas for fuel/lubricants/tyres; 

- Hard stands for vehicle parking; 

- Dams and pipelines for Raw water storage. 

(AustralAsian Resource Consultants 2014a) 

Biophysical Attributes 
The Colton Coal mine will have effects on various biophysical attributes in the area. The affected 

attributes include Geology, Flora, Fauna, Surface Waterways, Groundwater and Air Quality. This 

section will outline the various attributes of the site directly, and surrounding areas, that are likely to 

be impacted by this development. 

Geology 
According to the Department of Natural Resources and Mines Queensland Spatial Catalogue report 

“the Soil and agricultural suitability of the Maryborough Hervey Bay area”, 2015 (Queensland Spatial 

Catalogue 2015), topsoils of the Fraser Coast Region are sodic in most areas. The soils on the site in 

particular are sodic throughout the site. Soils are also seasonally wet requiring special management 

and drainage to be usable for agricultural purposes. Topsoil is predominantly sandy to a moderate 

depth of 0.5-1m with some areas being sandy loam. Some small sections of the site and surrounding 

areas are Friable non-cracking clay or clay loam and suitable as crop and pasture land. Other patches 

are also listed as usable for horticulture only due to acidity. 

Subsoils typically grey or gleyed clay, some small patches of brown clay soils. The lower geological 

level throughout the region, and site directly, consists of deeply weathered fine grain sedimentary 

rock. (Queensland Spatial Catalogue 2015) 

 



 

 

Flora and Fauna 
Flora 

The Fraser Coast region has a very diverse array of flora species, with a total of 63 clearly defined 

Regional Ecosystems in the Fraser Coast region (Fraser Coast Regional Council 2010). Similarly the 

proposed mine site itself features a broad array of flora species with a total of 5 Regional Ecosystems 

within the perimeter of the planned site location (Figure 2). The specific Regional Ecosystems listed 

within the site as well as further details on these Regional Ecosystems are listed in (Table 1) Aside 

from these Regional Ecosystems within the site there are multiple directly bordering the site and in 

nearby areas. 

Regional Ecosystems of the Proposed Colton Coal Mine Site 

Regional 
Ecosystem 

Vegetation 
Management 
Act Class 

Estimated Extent Brief Description 

12.3.11 Of Concern 10-30% Pre-Clearing 
Area 

Eucalyptus tereticornis +/- Eucalyptus 
siderophloia, Corymbia intermedia open 
forest on alluvial plains usually near coast 

12.3.12 Least Concern >30% Pre-Clearing Area Melaleuca viridiflora var. viridiflora, 
Eucalyptus latisinensis or E. exserta +/- 
Melaleuca quinquenervia, Corymbia 
intermedia, E. tereticornis woodland. Occurs 
on drainage lines along coastal lowlands. 

12.5.4 Least Concern >30% Pre-Clearing Area Eucalyptus latisinensis +/- Corymbia 
intermedia, C. trachyphloia subsp. 
trachyphloia, Angophora leiocarpa, 
Eucalyptus exserta woodland on complex of 
remnant Tertiary surfaces and Cainozoic and 
Mesozoic sediments 

12.5.4a Least Concern >30% Pre-Clearing Area Palustrine wetland (e.g. vegetated swamp). 
Woodland of Melaleuca quinquenervia 
and/or M. viridiflora var. viridiflora +/- 
Eucalyptus latisinensis, Corymbia 
intermedia, Angophora leiocarpa, E. exserta, 
Lophostemon suaveolens and M. nodosa. 
Occurs on complex of remnant Tertiary 
surfaces and Cainozoic and Mesozoic 
sediments usually lower slopes. 

12.5.9 Of Concern >30% Pre-Clearing Area Sedgeland to heathland in low lying areas on 
complex of remnant Tertiary surface and 
Tertiary sedimentary rocks. 

 Source: (Department of Environment and 
Heritage Potection 2014) 

Table 1 



 

Figure 2 – Regional Ecosystems within proposed development site (AustralAsian Resource Consultants 2014b) 

The Fraser Coast is home to 51 species of Endangered, Vulnerable or Rare Species of plants (Table 2). 

Several of which are found within the Regional Ecosystems on the proposed mine site. Several of 

these species are protected under state and federal legislation from clearing.  

Endangered Vulnerable Rare 

Cossinia australiana  
Cycas megacarpa 
Habenaria harroldii  
Macrozamia pauli-guilielmi  
Parsonsia sankowskyana  
Phaius australis  
Phaius tancarvilleae  
 

Acacia attenuata  
Archidendron lovelliae 
Cupaniopsis shirleyana  
Daviesia discolor  
Eucalyptus hallii  
Fontainea rostrata  
Macadamia integrifolia 
Macrozamia parcifolia  
Quassia bidwillii quassia  

Acacia pubicosta  
Acomis acoma  
Alyxia magnifolia  
Alyxia sharpei  
Aponogeton elongatus  
Argophyllum nullumense  
Astonia australiensis  
Atalaya rigida  
Blandfordia grandiflora  



Thesium australe  
Xanthostemon oppositifolius  
Acacia baueri subsp. baueri 
 

Boronia rivularis  
Cassinia collina  
Choricarpia subargentea  
Eucalyptus decolor  
Hernandia bivalvis cudgerie  
Liparis simmondsii  
Macrozamia cardiacensis  
Macrozamia longispina  
Marsdenia hemiptera  
Melaleuca cheelii  
Melaleuca formosa  
Olearia gravis  
Parsonsia lenticellata  
Persoonia amaliae  
Prasophyllum exilis  
Pterostylis nigricans  
Rhodamnia glabrescens  
Rhodamnia pauciovulata  
Schoenus scabripes  
Senna acclinis  
Symplocos harroldii  
Tecomanthe hillii 

  
Table 2 - Rare, Vulnerable and Endangered Flora Species of Fraser Coast Region (Department of Science 2015) 

  

 

 

Fauna 
Fraser Coast Region is also home to a total of 55 permanent Rare, Threatened and Endangered 

Fauna Species (Table 3). There are also several migratory species which utilise the area throughout 

the year. These fauna represent a broad array of animal types many of which utilise the Ecosystems 

contained within the proposed development, and the affected surrounding areas as habitat. These 

animals fall under the classes of Birds, Reptiles, Fish, Mammals, Amphibians and Insects. With the 

Paradise Parrot (Psephotus pulcherrimus) already being listed as extinct.  

Extinct Endangered Vulnerable Rare 

 Psephotus 
pulcherrimus   

 Cyclopsitta 
diophthalma coxeni  

 Macronectes giganteus  

 Erythrotriorchis 
radiatus   

 Sterna albifrons  

 Caretta caretta  

 Elusor macrurus  

  

 Nannoperca oxleyana  

 Dasyurus maculatus 
maculatus  

 Litoria olongburensis  

 Geophaps scripta scripta  

 Macronectes halli  

 Rostratula australis  

 Turnix melanogaster  

 Pseudomugil mellis  

 Megaptera novaeangliae  

 Potorous tridactylus 
tridactylus  

 Litoria brevipalmata  

 Litoria cooloolensis  

 Lophoictinia isura  

 Accipiter 
novaehollandiae  

 Ephippiorhynchus 
asiaticus  

 Grantiella picta  

 Melithreptus gularis  

 Neophema pulchella  

 Nettapus 
coromandelianus  



 Xeromys myoides  

 Chelonia mydas  

 Adelotus brevis  

 Crinia tinnula  

 Litoria freycineti  

 Calyptorhynchus lathami  

 Esacus neglectus  

 Ninox strenua  

 Pezoporus wallicus  

 Phaethon rubricauda   

 Podargus ocellatus 
plumiferus  

 Acrodipsas illidgei  

 Ornithoptera richmondia  

 Dugong dugon  

 Phascolarctos cinereus  
 
 

 Numenius 
madagascariensis  

 Tyto tenebricosa  

 Haematopus fuliginosus  

 Lophoictinia isura  

 Rallus pectoralis  

 Tadorna radjah  

 Chalinolobus picatus  

 Kerivoula papuensis  

 Sousa chinensis  

 Acanthophis antarcticus  

 Eroticoscincus 
graciloides  

 Ophioscincus 
cooloolensis  

 Ramphotyphlops silvia  

 Coeranoscincus 
reticulatus  

 
Table 3 – Rare, Vulnerable and Endangered Fauna Species of Fraser Coast Region (Department of Science 2015) 

The proposed site contains Essential Habitat as defined in the “Nature Conservation Act 1992 (QLD)” 

for two species, these are Crinia tinnula (Wallum Froglet) and Phascolarctos cinereus (Koalas). Each 

of these species are listed as vulnerable and habitat destruction is deemed to be the key cause of 

losses in each species.  

Stream Ecology 
There are no permanent flowing streams within the mine site. However according to the Fraser 

Coast Flood Hazard Map (Fraser Coast Regional Council GIS Team 2014). During periods of flooding 

similar to those in 2011-2012 where a rise of up to 11 metres was observed the water moves to 

within 10km of the mine site to both the East and South. Furthermore multiple “dry rivers” begin to 

flow in the area which directly feed the Susan River and Mary River. These streams could carry any 

leaked spoils from the site through the rivers and depending on severity right through to the ocean. 

Water quality is currently very good with minimal pollution in the watercourses and the region also 

contains several areas of wetlands which are breeding grounds for aquatic fauna. 

Groundwater 
There is minimal information available on the groundwater in the area of the mine specifically. 

However the depth is listed as ranging from 5-15m in the Hydrogeological Study Report 2010 

Performed by StreamLine Hydro on behalf of Northern Energy Limited which is found in Appendix K 

of the Environmental Management Plan (AustralAsian Resource Consultants 2014a). Overall minimal 

direct testing of the groundwater usage by natural habitats in the area have been performed. 

However according to the Groundwater Dependent Ecosystem Mapping software created by the 

Bureau of Meteorology 2015 (Figure 3) there is a moderate to high potential for Groundwater 

Interaction from the terrestrial ecosystems within the mine site and surrounding areas (Bureau of 

Meteorology 2015b).  

Within 26kms of the mine site there is 500 operational bores listed in the Australian Groundwater 

Explorer package (Bureau of Meteorology 2015a) the majority of which provide water to pasture and 

croplands who rely on a reasonable quality of water for agriculture and pastoral lands.  



 

Figure 3 – Groundwater Dependent Ecosystem Map (Bureau of Meteorology 2015)  

 

 

Air 
Air quality in South East Queensland is of a good to very good quality, with the closest testing 

location to the mine site, Mountain Creek, showing all “Very Good” readings (Figure 4). Averages of 

data are quite moderate compared so some areas of the world however it is noted that some areas 

such as Jondaryn have far higher levels of particulate matter than the rest of the area. Many of these 

high particulate areas feature high densities of large scale mining and agriculture. 



 

 

Figure 4 -  Air Quality Readings  (Department of Environment and Heritage Potection 2015) 

 

  



Major Degradation Issues 

Geology 
Soils and subsoils of the direct area of the mine site are likely to be effected by erosion and soil 

relocation during large periods of rain. This will primarily be caused along the walls of the mine pit 

due to the angle of the pit and erosion will also occur around the spoil and topsoil storage areas. This 

erosion is likely to settle in surrounding areas potentially changing the paths of watercourses. 

Soils which surround spoils storage and any areas at risk of leakage are likely to have high acidity and 

concentrations of heavy metal contaminants  including :- Ca, Mg, Pb, Fe, Cu & Zn as proven in 

“Environmental Impact of Coal Mining: A Case Study on the Barapukuria Coal Mining Industry” (S. 

Hossain 2014) 

The lower levels of rock will be unlikely to be heavily affected in the surrounding areas however the 

removal of subsurface geological formations may result in further erosion of topsoils after 

attempted rehabilitation. 

Flora and Fauna 

Flora 
With several Regional Ecosystems falling into the “Of Concern” Category this site would be yet 

another way of progressively removing these native ecosystems that are already dwindling. Aside 

from those listed as directly within the site the multitude of other Regional Ecosystems within 

Groundwater Drawdown area would also suffer. Direct clearing for the mine site will affect the 5 

ecosystems contained within its bounds the flow on effects of this groundwater drawdown will 

affect those along the borders to a certain extent.  

The rehabilitation of flora within the site will take a long time to even remotely reach mature levels 

with most species such as Eucalyptus tereticornis and Allocasuarina littoralis living well over 20 years 

each and taking in excess of 10 years to reach mature size (Greening Australia & CSIRO 2015). Within 

this time period, and due to large disturbances, an array of invasive species are likely to attempt to 

colonize the area. This competition from invasive species will limit the available nutrient resources 

for revegetated areas and limit growth rates of native flora, with the site only receiving yearly 

rehabilitation maintenance inspections it can be expected that invasive species such as Cenchrus 

echinatus (Mossman River Grass), Chamaesyce hirta (Asthma Plant) and many others will be able to 

rapidly colonise the area given their rapid reproductive cycles as reported in Weeds – An Illustrated 

guide to Australian Weeds  (B.A. Auld & R.W. Meade 1987). 

Fauna 
Fauna will be affected by the development in a multitude of ways. Initially the clearing of the site will 

remove habitats for the 62 listed vertebrates within the boundaries of the site (AustralAsian 

Resource Consultants 2014a). As well as these losses of direct habitats the area is used as food 

sources for animals outside of the sites boundaries. These animals will be forced to migrate to new 

areas and claim new territory in order to survive resulting in additional competition for resources in 

these areas. Another effect on the Fauna of the area will be reduced water supplies. With a drop in 

groundwater and alterations to surface water flows the availability of drinking water to the fauna is 

likely to be significantly impacted. This change in surface water flow is also likely to jeopardise 

habitats including those of surface, marine and amphibian Fauna. 



Stream Ecology 
Potential risks to streams are the changes in water flow to mitigate risks of spoils spillage. Through 

the creation of levees and drains around the site the groundwater will potentially find another path 

to the lowest point. This could result in the permanent drying of previous swamp areas and 

riverbeds. A flow on effect of this could be the exposure of Acid Sulphate soils within previous 

stream areas. Also given the Environmental Management Plan (AustralAsian Resource Consultants 

2014a) caters to only a 1 in 20 flood event with their mitigation methods there is a real potential for 

a large flooding event to overflow the storage dams and leak spoils and various by products into the 

waterways creating many potential degradation issues according to the book Coal and the 

Environment Published by American Geosciences (Greb et al. 2006). These degradation issues 

include changes to Acidity, Sediment Load, Suspended Solids and Salinity. Depending on the stage of 

the mine and size of flooding events this could potentially damage most of the Mary River, and inlet 

streams between the Site and the Mary. 

Groundwater 
Groundwater drawndown from the mine site will be a significant issue. With approximately 1.2 

Megalitres of water anticipated to be drawn into the pit per day and effecting an area of at least 

2.9km around the mine site (AustralAsian Resource Consultants 2014a). Although Other 

organisations anticipate the effected groundwater dependent ecosystems to be significantly greater 

than the area specifically effected by the groundwater drawdown (Figure 5).  



 

Figure 5 – Colton Mine Groundwater Dependent Ecosystem Impacts (Regional Ecosystem Mapping Consultancy 2010) 

As Figure 5 shows the area affected by groundwater drawdown will be quite broad and through 

drops in overall levels an increase in water Salinity can be expected making the remaining 

Groundwater less usable as the total water content drops as was highlighted in the study “Salinity 

Trends in the Mclaren Vale PWA” (Villeneuve 2012). 

Air 
Degradation of air quality is always a problem in mining communities. With far higher counts in 

various Particulates including but not limited to:- Total Suspended Particles (TSP), Particles <2.5 

micrometer (PM 2.5) and Particles 2.5-10 micrometer (PM10) listed in most areas. A comparison is 

Jondaryn, a mining community in SEQLD to Cannon Hill In Southern Brisbane (Table 4) all data results 

are listed as a 24 hour average in (ug/m3) 

Particulate Type TSP  PM 10 PM 2.5 

Jondaryn 56 30.5 3.1 

Cannon Hill 24.2 15.6 8 
Table 4 – Air Particulate Measurements (Department of Environment and Heritage Potection 2015) 



This data highlights a far higher prevalence of overall particle counts in Jondaryn with Cannon Hill 

showing a greater proportion of PM2.5 only, likely due to pollution from combustion engines i.e. 

cars. In the Study “Association between residence near surface coal mining and blood inflammation” 

(Hendryx & Entwhistle 2015) performed in the USA a far higher prevalence of Particle counts within 

mining communities compared to non-mining communities was also recorded. With indoor particle 

counts being three times greater in mining communities and outdoors counts being approximately 

double. This was also linked with approximately nine times greater C-Reactive Proteins (CRP) in the 

bloodstream of residents in mining communities. CRP are linked to a variety of illnesses including 

Respiratory and Cardiopulmonary issues(Hendryx & Entwhistle 2015). 

 

  



Mitigation Strategies 
The Environmental Management Plan (AustralAsian Resource Consultants 2014a) produced for the 

site covered a variety of mitigation strategies. Many of which were not sufficient to enable the 

development application to be passed. This section seeks to highlight some idealised Mitigation 

Strategies for controlling the adverse effects on various biophysical attributes. 

Geology 
Soil quality surrounding a mine site needs to be closely monitored. Several methods of rehabilitation 

for soils tainted with heavy metals are outlined in “Heavy Metals in Contaminated Soils: A Review of 

Sources, Chemistry, Risks and Best Available Strategies for Remediation” (Wuana & Okieimen 2011). 

Initially Heavy Metal contamination can be minimised through the use of spoiling dams to minimise 

the affected areas by the contamination. This is already proposed on the site however the methods 

described to deal with these dams after the completion of the project could be better handled, with 

present control methods being defined primarily as containment remedies (containing damage to a 

smaller area). Ideally the use of a combination of Immobilization, soil washing, and 

phytoremediation would be the desirable methods to remove contaminants from the soils or 

immobilise them in a way as to not be harmful to both humans and flora/fauna species. 

Damage to the lower geological formations of the area will be minimal as the majority is deeply 

weather fine grain sedimentary rock (Queensland Spatial Catalogue 2015). This particular type of 

geological formation can be suitably replaced by filling the site to the desired level with stored 

materials removed during the construction phase.  

Flora and Fauna 

Flora 
Through clearing of only required areas and in a stage by stage methodology the effects of 

colonisation by invasive plants can be controlled effectively. Seeds from trees native to the area 

should be collected and propagated on site in order to maintain a suitable genetic diversity within 

each species. Furthermore through growing the plants on site they will be well acclimatised to the 

climate and other factors enabling rapid regeneration of the site. Buying in of tube stocks is not 

advised as stock must be sourced from further south and many more losses would be expected. 

Ongoing permanent site maintenance for a minimum of 12 months after revegetation is advised to 

minimise the losses to planted species and control invasive pests. Furthermore a minimum of 6 

monthly inspections are advised for at least 5 years after completion. Any actions required to ensure 

suitable regeneration be performed upon recommendations from these inspections. 

Fauna 
In order to mitigate damage to Fauna species a few steps can be taken. While land must be cleared 

for the development to take place Fauna can be saved through the use of trapping and relocation 

techniques. There are several different styles of traps required to the trapping of the various types 

of Fauna in the area (Reptiles, Mammals, Amphibians, Birds and Marsupials). It is advised that 

relocation begins at the initial construction site of the buildings at least 3 months prior to 

construction and progressively moves towards the outer extremities of the site. 

Stream Ecology 
In order to minimise effects of the ecology of streams in the area there are two key methodologies 

to be undertaken. Any areas of disturbed land around the site with potential for water to flow 

through them to the watercourses downstream should have suitable diversions in place to minimise 

erosion and sediment run off. All areas surrounding disturbed land and any redirected water should 



have various stages of sediment traps to minimise the ability of sediment to travel into nearby 

watercourses.  

All spoils and contaminated waters should be stored in dams tailored to protect against a flood 

event greater than the 10.7m flood recorded in Maryborough in January 2013 as reported in the 

“Mary River Catchment Flood Impact Report” (Mary River Catchment Coordinating Committee 2013). 

This event is the second of its size within a single La Nina period and preparing for any less could 

potentially leave the dams open to overflow. Through creating dams able to hold excess water and 

withstand flooding to this level there will be no risk of escaped spoils. 

Groundwater 
Mitigating groundwater damage is a complex task on the site. As high volumes of water are 

expected to be lost, 1.2 ML per day, there is guaranteed to be a significant drop in the overall 

groundwater supply in the area. There is little that can be done to mitigate the actual drops in 

groundwater however the effects a drop in groundwater may have can be mitigated through the 

storage of all groundwater pumped from the pit and use during periods of low rainfall to irrigate the 

flora of the area which are suffering from lack of accessible groundwater. All stored water would 

need to be tested for Salinity, Heavy Metal content and other contaminations prior to use and 

treated accordingly.  

Air Quality 
Protection of current air quality is of crucial importance on the site in order to maintain the health of 

residents in nearby communities. A list of mitigation methods to protect air quality have been 

outline below (Table 5) these cover a broad array of topics related to the development. 

Measure Type Specific Control Measure Recommendation 

Engineering Control 
Measure 

 Enclosure of transfer points and sizing stations.) 

 Use of enclosures on overland conveyors. 

 Washing and Scraping of return conveyors. 

 Adjustable stackers and outflow conveyors to reduced drop height 
from stackers to stockpiles. 

 Enclosure of raw coal storage bins and other stockpiles. 

Dust Suppression 
Measures 

 Watering of Hauling roads(minimum 2L/m2/Hour) 

 Utilise timed sprayers to water run of mill stockpiles. 

 Fogging systems on all open transfer points to capture dust. 

 Maintain high moisture levels in all coal and by products during 
transfer. 

Rehabilitate Exposed 
Surfaces 

 Progressive rehabilitation as areas of exposed land are no longer used. 

 Watering of rehabilitated land on equal timers to ROM stockpile 
sprayers until suitable vegetative cover to minimise dust. 

Operational 
Procedures 

 Water trucks to water haul roads planned based on Ambient Air 
Quality Measurements. 

 Use of all Sprayers, foggers and other mitigation methods as directed, 
or where applicable more frequently is ambient air quality 
measurements rise above acceptable standards. 

 Maintenance of all operational equipment to ensure maximum 
efficiency and minimal pollution. 

 If control measures fail all operations to be ceased until AAQM are at 
a suitable level. 

 Permanent air quality measurements of site and nearby communities. 



 

 

Conclusion 
Despite a wide variety of potential degradation issues on site with appropriate planning and 

implementation of mitigations strategies the potential for adverse effects can be minimised 

substantially. While there will always be some negatives including Heavy Metal Pollution of soils, 

erosion of pit after cessation of mining and loss of local flora and fauna. A well planned rehabilitation 

strategy with a suitably long term pledge of support from New Hope Ltd can have the site at a level 

which can at the least be inhabited by native Flora and Fauna even if Agriculture or Grazing is not a 

viable alternative  
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