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EXECUTIVE SUMMARY 
 

Primary Energy Pty Limited (Primary Energy), a privately owned Australian company, proposes to 
establish a renewable energy ethanol refinery (Bio-Refinery) in the Kwinana/Rockingham region.  
The development is proposed to be located on a 19 hectare site that lies within the Local 
Government Areas of the City of Rockingham and the Town of Kwinana.  The site is 
approximately 45 kilometres south-west of Perth in south-western Western Australia.   
 
Mathew Kelley, Chief Executive Officer of Primary Energy, has been involved in the research and 
development of grain based ethanol refineries for the past decade, and established Primary Energy. 
Mathew has a degree in civil engineering and operates a sorghum and grazing property in 
Gunnedah, New South Wales. Ian Kiernan of Clean Up Australia is the incoming Chairman of 
Primary Energy.  BP has signed an agreement with Primary Energy to take 100% ethanol off-take 
and is a co-developer of the project. 
 
The proposed Bio-Refinery is located approximately 840 metres from the closest residential area 
which is at North Rockingham and approximately 4 kilometres from the Town of Kwinana centre.  
The site has frontage and access to Kwinana Beach Road which connects to Patterson Road 
(Route 1) approximately 1.5 kilometres by road north-east of the site.   
 
The proposed development is set back from Kwinana Beach with Rockingham Road and a 
vegetated recreation reserve located between the site and the beach.  The layout of the site has been 
designed to not impact on the amenity of the beach or the lifestyle of users of the beach.  Primary 
Energy has committed to working with the local community, the City of Rockingham and Town of 
Kwinana to remove rubbish from the adjacent recreation reserve and rehabilitate degraded areas of 
the reserve.  
 
Access to the site will be via Kwinana Beach Road with the majority of proposed Bio-Refinery 
traffic accessing and leaving the site from the north.  A new access will be constructed on Kwinana 
Beach Road with the final location and configuration to be determined in accordance with Town of 
Kwinana Council and Landcorp requirements.  Landcorp owns the site and will lease it to Primary 
Energy. 
 
The proposed Bio-Refinery utilises a series of energy efficient and environmentally sustainable 
processes to produce: 
 
• up to 160 ML per annum (MLpa) of renewable fuel grade ethanol which is approximately 10% 

of Western Australia’s current annual unleaded petrol demand;  
 

• up to 350,000 tonnes per annum of organic fertiliser;  
 

• approximately 16,000 tonnes per annum of Aqueous Ammonia; and  
 

• up to 23 MW per annum of renewable green electricity.   
 
At full production, the Bio-Refinery will consume approximately 5 to 6 MW per year of electricity 
compared to its production of up to 23 MW per annum. 
 
Analysis (CSIRO 2005) indicates that production of ethanol, green electricity, aqueous ammonia 
and fertiliser at the proposed Bio-Refinery will generate the equivalent of approximately 11 times 
the amount of fossil fuel derived energy consumed by the Bio-Refinery process.  The process has 
been designed to utilise all by-products that would normally be discharged in the waste stream.  As 
a result, there will be no waste products from the process that would require further treatment or 
disposal.   
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The proposed Bio-Refinery will require a capital investment of approximately $180 million.  
Where possible, materials, equipment, labour and services required will be sourced locally.  During 
the construction phase, the proposed development will provide employment for 300 to 500 people. 
Once operational the Bio-Refinery will provide direct full time employment for approximately 50 
people (the majority of whom will be trained on site) and will provide indirect employment for 
approximately 350 people.   
 
At full production the Bio-Refinery will utilise approximately $70 million worth of low grade (i.e. 
high starch / low protein) wheat, creating a significant alternate market for Western Australian 
wheat farmers. The Bio-Refinery will generate approximately $200 million per annum in revenue.   
 
The Bio-Refinery will operate 24 hours per day and produce ethanol approximately 350 days per 
annum. 
 
The proposed Bio-Refinery will utilise renewable raw materials in the form of wheat or other 
grains, starch and wheat dust. The fuel grade ethanol produced will recycle existing short cycle 
carbon within our environment, rather than releasing into the atmosphere long-cycle carbon locked 
in fossil fuels.   
 
To make fuel grade ethanol, up to approximately 400,000 tonnes of wheat per annum will be 
transported to the site by conveyor from the Combined Bulk Handling (CBH) facility that is 
located immediately to the south of the site.  The conveyor between CBH and the Bio-Refinery will 
only operate 2 to 3 hours per day, Monday to Friday.  The wheat will be hammer milled and then 
fermented to make ‘beer’ before being converted to fuel grade ethanol. Whole stillage, which will 
be a by-product of the ethanol process, will be subsequently converted to methane which in turn 
will be used to generate green electricity and heat.  Additional outputs from the process will 
include fertiliser and aqueous ammonia.   
 
To produce fertiliser, up to 280,000 tonnes per annum of fertiliser input material will be imported 
via the Kwinana Bulk Cargo Jetty.  The bulk cargo jetty is approximately 1.7 kilometres by road 
from the site.  The route used will be via Port Road and Kwinana Beach Road.  Imported materials 
will be trucked to the Bio-Refinery site on a campaign basis with trucks operating 24 hours per day 
for approximately 40 days per year.  During these campaign periods up to approximately 144 laden 
B-Double trucks or equivalent per day will travel to the proposed Bio-Refinery site from Kwinana 
Bulk Cargo Jetty. With return trips this will generate approximately 288 truck movements per day 
on the road system.  Traffic records for May 2006 show that during periods when ships are being 
unloaded at the Bulk Cargo Jetty, there are in the order of 780 trucks per day using Port Road and 
approximately 1350 trucks per day using Kwinana Beach Road between Port Road and Patterson 
Road.  Traffic records indicate that trucks operate 24 hours per day during these periods. 
 
Outside these campaign haulage periods, there will typically be approximately 13 laden trucks per 
day delivering materials to the Bio-Refinery site and approximately 35 trucks per day transporting 
product from the site.  All truck movements other than in campaign periods will occur between 
6.00 am and 6.00 pm Monday to Saturday which is consistent with current traffic usage 
characteristics in the area.   
 
The Bio-Refinery will recycle process water within a closed system.  The process will utilise 
recycled water from WaterCorp’s Sepia Depression Line or from other sources as top up water for 
cooling towers and other areas requiring process water.  There will be no discharges of process 
water from the site.  Runoff from building roofs, roads and parking areas within the site will be 
directed to stormwater treatment devices before being allowed to infiltrate to the underlying 
groundwater table. 
  
The proposed Bio-Refinery will provide significant greenhouse gas abatement, which has been 
quantified and reported by CSIRO (2005) for this particular plant process.  Compared to the 
production and use of premium unleaded petrol, there will be greenhouse gas reduction within the 
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range of 8% to 12.5%.  Production of 160 MLpa of fuel grade ethanol from the proposed Bio-
Refinery will result in greenhouse gas savings of approximately 400,000 tonnes per year or the 
equivalent of that produced by approximately 95,000 cars per year.  
 
The Bio-Refinery has been designed to have a low risk profile and does not constitute a Major 
Hazard Facility.  Preliminary Risk Analysis (PRA) undertaken for the project indicates that the area 
of affectation from a tank or bund fire would be less than 80 metres and would be confined to be 
within the footprint of the site.  The PRA found that the impact of a methane fire, if one did occur, 
would be negligible.  It also concluded that the risk from a pipeline leak and fire in an ethanol 
pipeline servicing the site, would be below acceptable threshold levels. 
 
The facility has been designed to have low noise emissions with extensive best practice noise 
attenuation works and control measures being incorporated into the Bio-Refinery.  Detailed noise 
modelling indicates that the proposed Bio-Refinery will comply with the requirements of the WA 
Environmental Protection (Noise) Regulation 1997 and associated policies under worst case 
meteorological conditions, and will not result in a cumulative increase in noise levels at North 
Rockingham or any other surrounding residential areas.   
 
Noise modelling has been undertaken for default worst case night time conditions of 3 m/s wind 
from north-east and 2 °C per 100 metre temperature inversion.  Under these default worst case 
conditions, modelling indicates the Bio-Refinery would comply with relevant noise criteria at 
Governor Street. North Rockingham and Cee & See caravan park which are the closest residential 
areas to the proposed Bio-Refinery site.  
 
Under default worst case conditions a 1 dBA exceedance of relevant night time noise criteria is 
predicted at Weld Street in North Rockingham.  Modelling indicates that relevant noise criteria are 
met at Weld Street for wind speeds of 2 m/s or less with a 2 °C per 100 metre temperature 
inversion. Analysis of two years of meteorological data for Woodman Point, which is considered 
representative of the proposed site, indicates that temperature inversions with winds from the north-
east of between 2 m/s and 3 m/s occur less than 2% of the time.  On this basis, it is considered that 
the operation of the proposed Bio-Refinery can comply with relevant noise criteria at Weld Street 
under worst case conditions more than 98% of the time and hence will be in accordance with EPA 
policy as set out in EPA Guidance No. 8 – Environmental Noise.     
 
Noise modelling indicates that the proposed development can result in noise levels of 28 dBA 
(LA10) or less under calm conditions during the day and night. 
 
Community consultation has indicated that the train noise and noise from CBH operations are 
significant existing issues in North Rockingham. To assist in reducing noise levels in North 
Rockingham, Primary Energy has offered to fund construction of an acoustic wall along the 
southern boundary of the CBH facilities.  These works will include extending the existing acoustic 
fence that has been constructed around the south-western quadrant of the Westnet Rail Loop to link 
with the acoustic wall to be constructed along the southern boundary of the CBH facility.  The 
existing acoustic fence and new wall would be constructed to a height of 5 metres.  Modelling 
indicates that construction of the wall in this location and extension of the existing wall around the 
existing rail loop will result in up to 6 dBA (LA10) reduction in noise levels from CBH operations 
and approximately a 10 dBA to 11 dBA reduction in train noise.  Rail noise levels from rail 
operations on the rail loop would be classified in accordance with Road and Rail Transportation 
Noise – Guidance No. 14 as: 
 
 Noise Amenity Rating N1 without the noise barrier and N0 with a barrier for the daytime; and 

 
 Noise Amenity Rating N2 without the noise barrier and N1 with a barrier for the night time.   

 
An alternative to this is to construct a 5 metre high acoustic wall along the southern boundary of 
the proposed Bio-Refinery.  Assessment indicates that if the acoustic wall was constructed along 



Proposed Kwinana Ethanol Bio-Refinery  Executive Summary 

 Umwelt (Australia) Pty Limited 
2120/R01/V5 February 2007 4 

the southern boundary of the proposed ethanol plant, noise levels at North Rockingham residential 
area as a result of operation of the Bio-Refinery alone, would be approximately 1 dBA less than if 
the wall was constructed along the southern boundary of CBH under all modelled meteorological 
conditions.   
 
Construction of an acoustic wall along the southern boundary of CBH, as proposed, will result in 
an overall reduction in noise levels at North Rockingham with the Bio-Refinery operating, 
compared to current noise levels generated by operations at CBH.  Noise emissions from train 
movements on the rail loop will also be reduced through augmentation of the existing acoustic 
fence adjacent to the rail loop. 
 
In regard to air quality, the facility has been designed to have minimal potential for air quality 
impacts with air emissions from the fermentation tower being passed through a wet scrubber 
system and air emissions from the Thermal Drying Plants being passed through a cyclone, and 
condenser to reduce air temperature, knock out drum to remove condensation and dissolved NOx 
and then bio-filters for final air quality control.   
 
Detailed air quality impact assessment using 12 months of meteorological data representative of the 
site has been undertaken.  This assessment has been third party peer reviewed by Dr Owen Pitts of 
Air Assessments.  The assessment demonstrates that the proposed development will not have any 
detrimental health impacts on surrounding areas.   
 
Monitoring results demonstrate that currently operating Bio-Filters made by Flo-Dry, achieve a 
99% reduction in odour levels with typical odour levels at the surface of the operating bio-filters 
being less than 250 Odour Units/m3 (OU/m3).  Flo-Dry is the proposed bio-filter technology 
provider for the Kwinana Bio-Refinery.  Modelling undertaken using worst case meteorological 
conditions as defined in EPA Guidance Statement 47 and assuming odour emissions at the bio-
filters of 250 OU/m3 indicates that odour levels at North Rockingham will be less than 0.1 OU/m3, 
less than 0.2 OU/m3 at Wells Park and less than 0.6 OU/m3 at CBH and the adjoining recreation 
reserve. 
 
Predictions indicate that at maximum worst case emission levels there will be no increase at North 
Rockingham in PM10 and SO2 and only negligible increases in average annual NOx, CO and VOC 
concentrations.  As set out above, predicted concentrations for all air quality parameters are well 
below acceptable human health levels.    
 
With the proposed control measures in place, the proposed Bio-Refinery is not classified as a 
hazardous industry and would meet the criteria established by the Council of the City of 
Rockingham and the Town of Kwinana Council for light industry. 
 
The site is located within an existing industrial area, known as Improvement Plan 14 (IP14) East 
Rockingham Industrial Park which adjoins the southern boundary of the Kwinana Industrial Area.  
The objective of the East Rockingham Industrial Park Strategic Development Plan that was 
developed for the IP14 area is to: 
 

Optimise the use of available land by heavy, light and general industry, within the constraints 
defined by a range of environmental factors, community and public safety concerns, 
infrastructure requirements and social impact management. 

 
The site is zoned for industrial development under the Metropolitan Regional Scheme.  The 
northern part of the site is zoned General Industry under Town of Kwinana Town Planning Scheme 
No. 2.  The southern part of the site is zoned General Industry under City of Rockingham Town 
Planning Scheme No. 2.  The southern part of the site is also located within the area covered by the 
City of Rockingham Planning Policy 7.1 – East Rockingham Industrial Park Environment Planning 
Policy.  All of the site falls within Area A – Heavy Industry as defined under Environment 
Protection (Kwinana) (Atmospheric Wastes) Policy 1999 which is used to set air quality and noise 
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assessment criteria.  The proposed development is located wholly on industrially zoned land and 
has been designed to have minimal impacts on visual amenity, air quality, odour or noise in the 
surrounding area.   
 
Guidance No. 3 “Guidance for the Assessment of Environmental Factors – Separation Distances 
between Industrial and Sensitive Land Uses (EPA June 2005)” sets out in Appendix 1 generic 
separation distances between industrial and sensitive land uses.  For licensing purposes, the 
proposed development has been classified as a Chemical Manufacturing Industry and as an Electric 
Power Station. 
 
The generic buffer distance for Chemical Manufacturing industries set out in Appendix 1 of 
Guidance No. 3 is 500 metres to 1500 metres from the nearest sensitive receiver.  The proposed 
Bio-Refinery is in excess of 675 metres from North Rockingham Caravan Park and 840 metres 
from North Rockingham and is therefore consistent with the stated generic buffer distance range.   
Rockingham City Council in its submission to EPA Service Unit raised concern in regard to the 
storage of large quantities of flammable substances within 675 metres of a residential area.  A site 
specific risk assessment was undertaken for the proposed Bio-Refinery (see Section 5.7).  As stated 
in Section 5.7: 
 

In terms of risk from fire, analysis indicates that the impact on the adjoining recreational 
reserve or North Rockingham residential area of a fire on site in an ethanol storage tank or a 
bund fire would be negligible with thermal radiation impacts being restricted to a distance of 
80 metres from the fire centre. 

     
The generic buffer distance for an Electric Power Station generating 20 MW or more from natural 
gas is 3000 metres to 5000 metres.  The proposed Bio-Refinery will have the capacity to produce 
up to approximately 23 MW of green electricity from the bio-gas that will be produced on the site.  
Unlike other power stations, the exhaust gases and heat generated from the engines used to 
generate electricity will be utilised to dry fertiliser.  The residual gases from this process will be 
subsequently directed to a complex treatment system comprising cyclones, condensers, knock out 
drums and bio-filters that will remove in excess of 95% of the air pollutants that would have 
otherwise been vented to the atmosphere.  As a result, air emissions from the proposed Bio-
Refinery will be very low compared to those from a gas fired power station without similar levels 
of control. As a result, acceptable air quality emissions can be achieved at distances significantly 
closer to the proposed Bio-Refinery than the generic buffer distance suggested for Power Stations.  
As discussed, all air quality criteria as defined by National Environmental Pollution Measures 
(NEPM) are readily complied with at the closest residential areas of North Rockingham and the 
Cee & See caravan park. 
 
The proposed Bio-Refinery will require clearing of the vegetation that is located in the 19 hectare 
development footprint, including the removal of approximately 5 to 10 tuarts.  The loss of these 
trees will be offset by rehabilitation of the heavily degraded recreation reserve that abuts the 
western edge of the proposed Bio-Refinery site.  This will include planting of native species 
endemic to the area including in excess of 20 tuarts to replace those removed to facilitate the 
development.  The proposed development will not impact on any threatened or priority flora or 
fauna or any Endangered or Threatened Ecological Communities. 
 
Before the commencement of the construction or operational phases of the proposed Bio-Refinery 
development, approvals and licences must be obtained from several Western Australian 
government authorities.  These are summarised in Table 1.  
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Table 1 - Required Approvals and Licences 
 

Department Approval Comments Timeframe 
Minister for the 
Environment 

Implementation Agreement 
or Decision under Part IV 
of EP Act 

Likely to be an Environment 
Protection Statement, referral to be 
submitted to EPA for EIA 

Prior to 
construction 

Department of 
Environment and 
Conservation 

Works Approval under Part 
V of EP Act 

Works Approval application to be 
submitted to DEC Kwinana Region 

Prior to 
construction 

City of 
Rockingham and 
Town of Kwinana 

Planning Approval under 
the relevant Town Planning 
Schemes  

Single Planning Approval 
application to be submitted to both 
Councils.  May be called in by the 
State Planning Commission 

Prior to 
construction 

Department of 
Environment and 
Conservation 

Licence under Part V of the 
EP Act 

Licence application including 
details of all emissions to be 
submitted to DEC Kwinana Region 

Prior to 
commencement 
of operations 

Department of 
Consumer and 
Employment 
Protection 

Dangerous Goods Licence 
under Part 45A of the 
Explosives and Dangerous 
Goods Act 1961 

Licence application including 
details of all dangerous goods 
storages onsite to be submitted to 
DoCEP 

Prior to 
commencement 
of operations 

 
 
In summary, the proposed Bio-Refinery process will utilise wheat that has been grown using soil 
nutrients, water and solar energy.  The wheat will be converted into ‘beer’ which will subsequently 
be turned into fuel grade ethanol.  By-products from ethanol production will then be converted into 
Bio-gas (methane and CO2) which will be used to produce green electricity and heat and sludge.  
The heat will be used to dry the sludge that will be a by-product of bio-gas production and combine 
this with other input materials to produce fertiliser.  Process water will be recycled on the site.  
Salts and trace elements that are removed from the recycled water will be incorporated into the 
fertiliser.  As a result, there will be no waste products from the proposed Bio-Refinery process.  
The fertiliser produced at the site will be available for agricultural use in growing wheat and other 
products, completing the sustainability cycle. 
 
Detailed noise, air quality and odour assessments that have been undertaken for the proposed Bio-
Refinery, demonstrate that it can be operated in accordance with relevant health based noise and air 
quality guidelines.  In addition, modelling indicates that the proposed noise control measures will 
reduce noise levels at North Rockingham from those that are currently experienced and will assist 
in reducing train noise impacts.  Train noise was one of the major existing disturbances identified 
during community consultation with North Rockingham residents. 
 
Analysis indicates that the proposed development can be undertaken in a manner that does not 
adversely impact on the amenity of the surrounding area and forms an appropriate buffer to the 
adjoining heavy industry. 
 
The proposed development has the potential to make a significant contribution to the Kwinana, 
Rockingham and Western Australian economies through revenue generation of approximately $200 
million per year, employment through the provision of 50 direct and 350 indirect jobs, and through 
providing wheat growers with an alternate market for wheat, particularly low grade wheat that may 
not be suitable for the export market.   
 
Development of the proposed Bio-Refinery will provide a significant renewable energy source in 
the form of 160 ML of fuel grade ethanol per year.  This represents approximately 10% of the 
current Western Australian unleaded fuel usage.  Operation of the facility as proposed will assist in 
reducing Western Australia’s dependence on fossil fuels and in developing its renewable fuel 
capacity whilst making a significant contribution to the industrial, commercial and rural economies. 
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1.0 INTRODUCTION 
 

1.1 OVERVIEW OF THE PROPOSAL  
 
Primary Energy Pty Limited (Primary Energy) proposes to establish a dry milling Ethanol 
refinery (Bio-Refinery) in the Kwinana/Rockingham region, approximately 45 kilometres 
south-west of Perth in south-western Western Australia (Figure 1.1).  The proposed Bio-
Refinery site, shown on Figure 1.2, covers an area of approximately 19 hectares located in 
close proximity to Kwinana Beach in the Local Government Areas of the City of 
Rockingham and the Town of Kwinana.  The proposed site is approximately 4 kilometres 
from Kwinana Town Centre and approximately 800 metres from the residential area of North 
Rockingham (Figure 1.2).  The site has frontage to Kwinana Beach Road, which connects to 
Patterson Road (Route 1) via Port Road approximately 1.5 kilometres by road north-east of 
the site. 
 
The proposed Bio-Refinery site is owned by LandCorp and is located on Plan Number 
047607 Lots 1001, 1003 and 8001, Kwinana Beach Road, Kwinana Beach (Figure 1.3).  
Reserve for Recreation (Lot 8004) which is located immediately to the west of the proposed 
Bio-Refinery site is under the management of Rockingham City Council. 
 
The proposed site is in an existing industrial area, known as the Improvement Plan 14 (IP14) 
area, or the East Rockingham Industrial Park (Figure 1.4) and is near the Co-Operative Bulk 
Handling (CBH) Kwinana grain export terminal and the Kwinana Nickel Refinery. 
 
The Bio-Refinery proposed to be constructed at Kwinana consists of a series of processes 
that convert and harness the solar energy that has been captured through agricultural 
production of wheat, into: 
 
• Bio-fuel, namely Fuel Grade Ethanol; 
 
• Bio-gas, which fuels generators to produce green electricity; 
 
• Aqueous Ammonia, a precursor of fertiliser; and 
 
• Fertiliser, which returns nutrients to agriculture. 
 
The proposed Bio-Refinery has been designed to produce 160 Million Litres per annum 
(MLpa) of fuel grade ethanol, and will operate 24 hours per day, 350 production days per 
annum. 
 
The proposed Bio-Refinery will utilise renewable raw materials in the form of wheat, other 
grains, starch and wheat dust to produce renewable sources of energy that recycle existing 
short cycle carbon within our environment, rather than releasing long-cycle carbon locked in 
fossil fuels into the atmosphere.  Wheat for the proposed process will be transported by 
conveyor to the proposed site from CBH, and will be partially converted to ethanol in the 
ethanol plant (Figure 1.3).  The unconverted material (whole stillage) from the ethanol plant 
will undergo anaerobic digestion in the anaerobic digester (Figure 1.3) to produce fertiliser 
feedstock, aqueous ammonia and methane.  Methane will in turn be used to generate green 
electricity and heat in the Combined Heat and Power Plant (CHPP) (Figure 1.3).  
 
Fertiliser will also be produced at the proposed Bio-Refinery by combining fertiliser 
additives imported to the site through the Kwinana bulk cargo jetty, and by-products in the 
form of sludge from the anaerobic digesters utilised at the proposed Bio-Refinery.  The 
sludge will be dried using heat from the CHPP (Figure 1.3).  Fertiliser produced at the 
proposed Bio-Refinery will assist in replacing the nutrients and trace elements in the soil that 
are required to grow wheat, barley and other crops.   
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The process will also recycle water within the system and use either treated effluent from 
WaterCorp’s Sepia Depression Line or recycled water from other sources as top up water for 
cooling towers and other areas requiring process water.  There will be no discharges of water 
from the process other than discharges to sewer from amenities areas and runoff from 
building roofs, roads and parking areas within the site.  Runoff will be directed to stormwater 
treatment devices located throughout the site, which will facilitate recharge of the underlying 
groundwater table and prevent increases in peak flows from the site as a result of the 
development. 
 
The proposed Bio-Refinery will provide significant greenhouse gas abatement, which has 
been quantified and reported by CSIRO (2005) for this particular plant process.  Compared 
to the production and use of premium unleaded petrol, there will be greenhouse gas 
reduction of approximately 8% to 12.5%.  Production of 160 MLpa of fuel grade ethanol 
from the proposed Bio-Refinery will result in greenhouse gas savings of approximately 
400,000 tonnes per year or the equivalent of that produced by approximately 95,000 cars per 
year.  
 
The Bio-Refinery has been designed to have a low risk profile, low noise, odour and air 
quality emission levels.  As a result, the Bio-Refinery is not classified as a hazardous 
industry and can meet the criteria established by the Council of the City of Rockingham and 
the Council of the Town of Kwinana for light industry. 
 
 

1.2 PRIMARY ENERGY 
 
Primary Energy is a privately owned company that was established by Mathew Kelley 
specifically to develop bio-refineries in Australia.  Mathew is the Chief Executive Officer of 
Primary Energy, has a degree in civil engineering, operates a sorghum and grazing property 
in Gunnedah, NSW, and has been working on the research and development of ethanol 
plants for approximately the last 10 years.  Ian Kiernan of Clean Up Australia is the 
incoming Chairman of Primary Energy. 
 
Primary Energy is currently developing plans for similar Ethanol Bio-refineries at Gunnedah 
in NSW and Brisbane in Queensland. 
 
 

1.3 PLANNING AND APPROVALS 
 
Before the commencement of the construction or operational phases of the proposed Bio-
Refinery development, a number of approvals and licences must be obtained from several 
Western Australian government authorities.  A summary of the required approvals is 
provided below, while a more detailed discussion of the relevant Commonwealth and State 
legislation and other planning instruments is provided in Section 4.0 of this document.  
 
Section 38 Referral 
 
Section 38 of the Environment Protection Act 1986 (EP Act) requires that any significant 
proposal be referred to the Environmental Protection Authority (EPA) for Environmental 
Impact Assessment (EIA).  This proposal has been referred to the EPA by the proponent 
under Section 38 (1) of the EP Act.  The EPA Referral Form is contained in Appendix 1. 
 
Initial advice from the EPA indicates that the level of assessment for this proposal is likely to 
be an Environment Protection Statement (EPS).  The approval process for an EPS 
assessment is outlined in Figure 1.5. 
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Works Approval and Licensing 
 
The proposed Bio-Refinery will be a prescribed premises under Schedule 1 of the 
Environment Protection Regulations 1987 (EP Regulations). The Department of 
Environment and Conservation (DEC) has advised that the proposed Bio-Refinery will fall 
under Category 31: Chemical Manufacturing and Category 52:  Electric Power Generation.  
Consequently, the proposed Bio-Refinery will require a works approval prior to construction 
and a licence prior to the commencement of operations. 
 
Other Approvals 
 
The proposed Bio-Refinery will also require planning approval from the Councils of the City 
of Rockingham and Town of Kwinana, and a dangerous goods licence from the Department 
of Consumer and Employment Protection (DoCEP).  The approvals required for the 
proposed Bio-Refinery are outlined in Table 1.1. 
 

Table 1.1 - Approvals Required Prior to Construction and Operation  
of the Proposed Kwinana Ethanol Bio-Refinery 

 
Department Approval Comments Timeframe 
Minister for the 
Environment 

Implementation 
Agreement or Decision 
under Part IV of EP Act 

Likely to be an Environment 
Protection Statement, referral to be 
submitted to EPA for EIA 

Prior to 
construction 

Department of 
Environment and 
Conservation 

Works Approval under 
Part V of EP Act 

Works Approval application to be 
submitted to DEC Kwinana Region 

Prior to 
construction 

City of 
Rockingham and 
Town of 
Kwinana 

Planning Approval under 
the relevant Town 
Planning Schemes  

Single Planning Approval application 
to be submitted to both Councils.  
May be called in by the State 
Planning Commission 

Prior to 
construction 

Department of 
Environment and 
Conservation 

Licence under Part V of 
the EP Act 

Licence application including details 
of all emissions to be submitted to 
DEC Kwinana Region 

Prior to 
commencement 
of operations 

Department of 
Consumer and 
Employment 
Protection 

Dangerous Goods Licence 
under Part 45A of the 
Explosives and Dangerous 
Goods Act 1961 

Licence application including details 
of all dangerous goods storages on 
site to be submitted to DoCEP 

Prior to 
commencement 
of operations 

 
 
A permit under Section 18 of the Aboriginal Heritage Act 1972 may also be required for the 
proposed development. 
 
 

1.4 DOCUMENT STRUCTURE 

This document has been prepared to address the requirements of the EPA, DEC and the 
Councils of the City of Rockingham and the Town of Kwinana in terms of Environmental 
Impact Assessment under Part IV of the EP Act, assessment for a Works Approval under 
Part V of the EP Act and assessment for Planning Approval under City of Rockingham 
Town Planning Scheme No. 2 and Town of Kwinana Town Planning Scheme No. 2.  This 
assessment has taken into account the requirements of government authorities and the 
concerns of community and industry stakeholders. 
 
The Executive Summary provides a brief overview of the proposed Bio-Refinery, key 
environmental assessment results and an outline of key environmental management 
measures to be implemented as a part of the proposal. 
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Section 1.0 provides a background to, and sets a context for, the project.  It consists of an 
outline of the Bio-Refinery proposal, background information regarding the proponent, 
Primary Energy, an outline of the required approvals for the project and an overview of the 
document structure. 
 
Section 2.0 provides an overview of the proposed Bio-Refinery locality and a detailed 
description of the proposed Bio-Refinery. 
 
Section 3.0 provides an overview of the significance of the proposed Bio-Refinery in its 
national, state and regional context, and discusses the potential interactions of the proposed 
Bio-Refinery and existing industries within the region. 
 
Section 4.0 describes the planning context of the proposed Bio-Refinery, including the 
applicability of Commonwealth and State legislation, State and regional Environment 
Protection Policies and local Town Planning Schemes and planning policies. 
 
Section 5.0 contains a description of the existing environment and detailed analysis of the 
potential environmental impacts of the proposed Bio-Refinery. 
 
Section 6.0 contains a summary of the stakeholder consultation program, environmental 
issues identified for detailed consideration in this document, and the way in which 
environmental issues have been addressed. 
 
Section 7.0 addresses the management of the proposed Bio-Refinery including how the 
facility will achieve the principles of environmental protection listed in the EP Act, and the 
management measures to be adopted throughout the life of the proposed Bio-Refinery. 
 
Section 8.0 concludes the report with a justification for the proposed Bio-Refinery. 
 
Sections 9.0 and 10.0 contain reference information including a list of references referred to 
in this document and a list of abbreviations and a glossary of technical terms. 
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2.0 DESCRIPTION OF SITE CONTEXT AND PROPOSED 
DEVELOPMENT 
 

2.1 LOCALITY AND EXISTING ENVIRONMENT 
 
As discussed in Section 1.0, the site of the proposed Bio-Refinery is located immediately 
south-west of the Kwinana Industrial Area (KIA), in the East Rockingham Industrial Park, 
approximately 45 kilometres south of Perth.  The site is near the south-western boundary of 
the KIA, within the Local Government Areas (LGAs) of the Town of Kwinana and the City 
of Rockingham.  The site of the proposed Bio-Refinery is located on Plan Number 047607 
Lots 1001, 1003 and 8001 as shown in Figure 1.3.  A view from Kwinana Beach Road 
looking south over the site with CBH in the background is provided in Plate 2.1, and the 
view from Rockingham Beach Road looking east over the site is provided in Plate 2.2. 
 
This section provides a background of the locality of the proposed Bio-Refinery as well as an 
outline of the surrounding environment. 
 

2.1.1 Existing Environment 
 
2.1.1.1 Landform 
 
Soils and Geology 
 
The Rockingham and Kwinana region is located on the Swan Coastal Plain in the Perth 
Basin.  The Swan Coastal Plain is “a narrow belt of Aeolian, alluvial and colluvial deposits 
generally of Holocene or Pleistocene age” (Gibson et al. 1994).  The plain extends from the 
Darling Scarp in the east, to the Indian Ocean in the west, maintaining a width of less than 
30 kilometres along most of its length, and ranging in elevation from 0 to 75 metres above 
sea level (Wilde & Low 1978). 
 
The region in which the proposed Bio-Refinery site is located forms a part of the Mandurah 
Terrace sub-basin, which generally consists of Phanerozic sedimentary and volcanic rocks.  
The geology of the coastal area of the Mandurah Terrace consists of alluvial, aeolian and 
shoreline deposits. 
 
On a more localised scale, the proposed Bio-Refinery is located at the northern end of the 
Becher Plain, within the Quindalup dune system (ATA Environmental Consultants, 2002).  
The Becher Plain consists of calcareous sands of Holocene origin which have been deposited 
parallel to the beach to form a succession of irregular beach ridges, dunes and swales (ATA 
Environmental Consultants, 2002).  The dune system within the East Rockingham Industrial 
Park has been disturbed as a consequence of development in the area, resulting in the 
clearing of much of the remaining dune system, and modification of its geomorphology.  The 
level of degradation of vegetation and dune morphology in the East Rockingham Industrial 
Park has been classified by ATA Environmental Consultants (2002), and is reproduced in 
Figure 2.1. 
 
Topography and Drainage 
 
The proposed Bio-Refinery is located within the catchment of Cockburn Sound.  The 
topography of the site is generally flat, with some areas of shallow undulation which form 
remnants of the irregular dune and swale system of the Becher Plain.  The dune system 
within the site has been heavily modified through the process of past development, as 
indicated in Figure 2.1.  The site ranges in elevation from approximately 4.2 metres 
Australian Height Datum (mAHD) in the south-eastern corner of the site to 2.8 mAHD on 
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the central section of the eastern side of the site.  The existing topography of the proposed 
Bio-Refinery site is shown in Figure 2.2. 
 
As shown on Figure 2.2 there are no well defined drainage lines within the site.  
Topography indicates that surface water is likely to infiltrate into the sand.  Infiltration rates 
are likely to be high, given the clean sandy nature of the soils on site. 
 
2.1.1.2 Climate 
 
Generally, the Kwinana and Rockingham region is subtropical to temperate, with seasonal 
climatic variation ranging from hot summers to mild winters.  Rainfall is heavily winter 
dominant, with almost no rainfall in the summer months. 
 
Temperature 
 
The nearest meteorological station collecting data is in Kwinana, with data obtained from a 
station located at the Kwinana BP Refinery (Station 009064).  Meteorological data is 
available at this station for the period 1955 to 2004.  Average maximum and minimum daily 
temperatures recorded at the Kwinana BP Refinery are shown in Table 2.1. 
 

Table 2.1 - Average Maximum and Minimum Daily Temperatures  
at Kwinana BP Refinery 

 
Month Average Daily Minimum 

Temperature (oC) 
Average Daily Maximum 

Temperature (oC) 
January 18.7 29.0 
February 19.2 29.4 
March 17.8 27.6 
April 15.6 24.3 
May 13.2 21.1 
June 11.7 18.7 
July 10.6 17.6 

August 10.5 17.9 
September 11.3 19.2 

October 12.6 21.3 
November 14.9 24.0 
December 17.0 26.8 

Source: Bureau of Meteorology Climate Averages for Station 009064 (June 2006) 
 
 
As shown in Table 2.1, February is the warmest month with an average monthly maximum 
temperature of 29.4 oC.  July is the coldest month, with an average daily minimum of 10.6 oC 
and an average daily maximum of 17.6 oC.  During the winter months, average daily 
maximum temperatures range from 17.6 oC to 18.7 oC, with summer average daily maximum 
temperatures ranging from 26.8 oC to 29.4 oC.  Average daily minimum temperatures range 
from 10.5 oC to 11.7 oC in the winter months and from 17.0 oC to 19.2 oC in the summer 
months. 
 
Rainfall 
 
The nearest meteorological station to the proposed Bio-Refinery site with rainfall data is 
located at the Kwinana BP Refinery (Station 009064), approximately 3 kilometres north of 
the proposed site.  The station recorded rainfall data for the period 1955 to 2004. 
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Based on the rainfall records available for the Kwinana BP Refinery station, the average 
annual rainfall for the site is 760.2 mm, and is heavily winter dominant.  Average monthly 
rainfall for the site is shown in Figure 2.3, with June having the highest average monthly 
rainfall of 162.1 mm. 
 
Evaporation 
 
The nearest meteorological station to the proposed Bio-Refinery site measuring evaporation 
is located at Medina Research Centre (Station 009194), approximately 5 kilometres north-
west of the site.  Mean daily evaporation measured at this location ranges from 1.8 mm in 
June and July, to 8.5 mm in January for the period of record (1983 to 2004).  Mean annual 
evaporation over the 20 year period of record is approximately 1720 mm.  Analysis of 
evaporation records for the Medina Research Centre indicate a trend of increasing 
evaporation during the summer months, and decreasing evaporation during the winter 
months.  Mean daily evaporation data for each month is recorded in Table 2.2 below. 
 

Table 2.2 - Average Daily Evaporation Data for  
Bureau of Meteorology Station 009194 

 
Month Average Daily Evaporation (mm) 
January 8.5 

February 8.0 
March 6.2 
April 4.0 
May 2.3 
June 1.8 
July 1.8 

August 2.3 
September 3.2 

October 4.7 
November 6.5 
December 7.9 

Annual 4.7 
 
 
As can be seen from Table 2.2 and Figure 2.3, average rainfall typically exceeds average 
evaporation for the period May to August inclusive. 
 

2.1.2 Zoning and Surrounding Land Use 
 
The proposed Bio-Refinery site is located within the East Rockingham Industrial Park, 
which lies on the south-western border of the KIA.  The Industrial Park covers an area of 
1150 hectares which is predominantly within the City of Rockingham LGA.  The KIA 
extends to the north of the East Rockingham Industrial Park, while residential and 
commercial land is found to the south and east of the park.   
 
The proposed Bio-Refinery site is zoned under three Planning Schemes, namely Town of 
Kwinana Town Planning Scheme No. 2, City of Rockingham Town Planning Scheme No. 2, 
and the Metropolitan Region Scheme.  Under all three Schemes the site is zoned for 
industrial use.  Zoning in the vicinity of the proposed Bio-Refinery under the three Planning 
Schemes is shown in Figure 2.4.  The proposed site is also within the area subject to the East 
Rockingham Industrial Park Development Guidelines, produced by LandCorp and endorsed 
by the Town of Kwinana and the City of Rockingham.  The site is zoned for Port Related 
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Industry under the East Rockingham Industrial Park Development Guidelines.  Zoning under 
the relevant Planning Schemes and guidelines are discussed further in Section 4.0. 
 
The proposed Bio-Refinery site is located in close proximity to both vacant land zoned for 
industry, and existing industries such as CBH grain export terminal, the Kwinana Nickel 
Refinery, United Farmers, Wesfarmers CSBP, Kwinana BP Refinery, Doral Speciality 
Chemicals, Gull Petroleum and Coogee Chemicals (shown on Figure 2.5).  The proposed 
site is also located in proximity to commercial land use, namely the Kwinana Beach Lunch 
Bar and the Kwinana Beach Liquorland Store, which are located approximately 150 metres 
from the proposed access to the site (refer to Figure 2.5).  A recreational reserve is located 
directly to the west of the proposed site, and Wells Park, a popular coastal recreation reserve 
is located approximately 190 metres to the north-west of the site. 
 
The nearest residential area to the proposed site is located in North Rockingham, 
approximately 840 metres south-west of the south-western boundary of the proposed site 
(Figures 2.4 and 2.5).  The Cee & See caravan park is also located to the south-west of the 
site, approximately 650 metres from the south-western boundary of the proposed Bio-
Refinery site (Figures 2.4 and 2.5).  
 
 

2.2 BIO-REFINERY PROCESSES 

2.2.1 General 

The proposed Bio-Refinery will consist of four main interlinked processing units, which will 
be integrated to maximise the energy and products created per tonne of grain utilised.  The 
four main processing units are shown on Figure 2.6 and include: 

• ethanol plant, which will convert grain to fuel grade ethanol using technology similar to 
that developed by Delta-T Corporation of Virginia, USA; 

• anaerobic digestion of whole stillage, which will be a by-product of ethanol production 
using technology similar to that developed by Bio-Scan of Denmark; 

• Fertiliser Plant involving sludge drying and fertiliser manufacture using technology 
similar to that developed by Flo-Dry of New Zealand; and 

• Combined Heat and Power Plant (CHPP) technology which will include gas engine 
generators similar to that provided by Mayfield Construction. 

Wheat and liquid starch will be input into the ethanol plant together with enzymes and yeast 
to produce fuel grade ethanol and whole stillage.  The whole stillage will become the feed to 
the Anaerobic Digestion Plant, which produces bio-gas (mainly methane), recycled water 
and sludge.  The sludge output from the Anaerobic Digestion Plant will become the 
feedstock for the Fertiliser Plant.  The bio-gas produced in the Anaerobic Digestion Plant 
will provide fuel for gas generators in the CHPP and for the gas boilers to produce steam.  
The exhaust emissions from the CHPP will provide the heat to dry sludge as part of fertiliser 
production. 

Further utilities will be required to support the Bio-Refinery operation and are expected to 
include plant steam, plant cooling water and plant air.  The basic process flow diagram is 
shown on Figure 2.7. 

All of the technologies used in the plant are proven and in use in existing plants worldwide. 
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2.2.2 Ethanol Production Process 

A combination of wheat and liquid starch will make up the feedstock to the Ethanol Plant.  
The plant will be located adjacent to the CBH Kwinana Grain Terminal.  This will enable 
wheat feedstock to be conveyed to the plant.  Grain that will be used at the Ethanol Plant will 
be supplied from grain that would otherwise be exported through the CBH facility.  As a 
result, operation of the plant will not impact on train movements to and from the CBH 
facility. 

Grain transfer from CBH to day silos at the Ethanol Plant will occur over approximately a 
two to three hour period daily.  As the plant uses biological processes that cannot be shut 
down and restarted readily, continuity of feed supply is necessary.  To ensure feedstock 
supply can be maintained, a bulk truck unloading facility will be included within the plant.   
 
The liquid starch will be delivered to the plant by means of road tankers.  At 160 MLpa, 
production will typically be able to utilise 10 to 15 deliveries per day.  Grain will be stored 
within the plant in day silos and transferred continuously to the liquefaction process.  Grain 
will be fed into hammer mills, where it will be ground to a coarse flour and then passed to a 
liquefaction tank, where the liquid starch and recycled process water will be combined with 
enzymes and mixed into a slurry.  The slurry will then be transferred through cook tubes, 
where starch will be converted to sugar.  Hammer mills will be fully enclosed to minimise 
noise and dust emissions. 
 
This material will be cooled and yeast added as it is fed into one of a number of batch 
fermentation tanks.  Fermentation will be controlled over a 48 hour period.  The resultant 
fermented material will be transferred via a buffer well to the distillation and dehydration 
process.  During this process, 95% ethanol will be distilled and then further processed to 
remove the residual water to 99.5% purity, or better.  The residue or whole stillage from the 
distillation plant will be transferred to an intermediate storage tank for further processing 
within the Anaerobic Digester Plant.  Fuel grade ethanol from the distillation and 
dehydration plant will be piped to day storage tanks for testing.  Once the product is tested 
and found to be on grade, denaturant may be added prior to the fuel grade ethanol being 
transferred into the finished product storage tank. 
 
Finished fuel grade ethanol will either be loaded out via a bottom loading truck gantry or 
transferred via pipeline to the Kwinana BP Refinery for blending and subsequent export.  
Fuel grade ethanol that is transported via road tanker will typically be delivered to oil 
company terminals at North Fremantle or Kewdale, where it will be blended typically at 10% 
concentration into petrol.  Transport of fuel grade ethanol at 160 MLpa will require up to 
approximately ten B-Double tanker loads per day. 
 
The Ethanol Plant will consume yeast and small quantities of other chemicals such as 
aqueous ammonia (which is produced within the Anaerobic Digester Plant), sulphuric acid, 
caustic, urea and enzymes.  Plant utilities such as steam, cooling water and air will also be 
required in the process. 
 
Steam generation needs for the process will be provided from six natural gas fired steam 
generating boilers, up to four of which will be operational at any time. This will provide 
redundancy and flexibility in operations. Each steam boiler will use low NOx burners and 
will have a separate stack to enable emissions to be appropriately controlled.  At least one of 
the boilers will be capable of being run on bio-gas to enable excess methane from the 
process to be utilised. 
   
The most significant volumes of dangerous goods that will be stored as part of ethanol 
production are listed in Table 2.3. 
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Table 2.3 – Dangerous Goods Storage Volumes for Ethanol Production 
 

Material Storage Quantity 
Ethanol – day tanks 0.5 ML to 1 ML 
Ethanol – bulk tank 2.5 ML 
Sulfuric acid ~ 10 tonnes 
Caustic ~ 10 tonnes 

 
 
In addition, approximately 5000 litres of >99% ethanol will be present within the process in 
the distillation area. 
 

2.2.3 Anaerobic Digestion Process 

Whole stillage from the Ethanol Plant will be stored in a surge tank and received in the 
Anaerobic Digestion Plant by pipeline from the Ethanol Plant.  Wheat dust will be delivered 
into the site from CBH by truck and mixed with the whole stillage in an enclosed building.  
Combined whole stillage and wheat dust will then be transferred into one of twelve digester 
tanks.   
 
The digestion process will be promoted and controlled within the digester tanks, where 
organic materials will be converted into methane and carbon dioxide.  The tanks will be 
stirred continuously and kept at a constant temperature of 52 ºC, and bio-gas will be 
continuously removed.  The bio-gas will be cooled to condense surplus water vapour and 
transferred at low pressure via an intermediate gas storage vessel to the CHPP (see 
Section 2.2.4).  In the event of an emergency, a series of gas flares will be provided to vent 
any surplus gases.  A number of contingency measures have been incorporated into the 
proposed development to prevent the need to vent methane.  
 
Typical gas pressure will be 5 kPa.  Typical pipes and fittings that will be used to contain 
and convey the gas are designed to withstand operating pressures of up to 1920 kPa. 
 
Separation 
 
The sludge and liquids from the bottom of the digester tanks will be pumped into a series of 
centrifuges, where liquids and sludge will be decanted.  The decanted sludge will be 
conveyed directly to the Fertiliser Plant, and the liquid will be piped to an ultrafiltration unit. 
 
Ultrafiltration 
 
The proposed digestion process differs from traditional anaerobic digesters in the use of 
ultrafiltration.  The biomass in the decanted liquid will be concentrated using the ultrafilters 
and returned to the digester.  The fluid removed from the digester through the ultrafilters will 
contain dissolved salts and smaller organic molecules.   
 
Ammonia Stripping 
 
As discussed above, the permeate from the ultrafiltration will contain dissolved salts from 
the bio-digester, including ammonia.  Ammonia will be separated from the permeate using 
distillation or stripping for recovery as a separate fraction.  The separation process takes 
place without chemicals and mainly uses regenerative heating from the process. 
 
Aqueous ammonia of 25% concentration will be transferred to a storage tank for further use 
by the ethanol process.  Surplus aqueous ammonia will be sold for use in fertiliser, and 
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transported off site in B-Double liquid tankers.  At 160 MLpa typically six loads per day will 
be transported from the site. 
 
Reverse Osmosis (RO) 
 
After ammonia stripping, the non-volatile salts (mainly potassium and phosphorous) will 
remain in the fluid removed from the anaerobic digesters.  These salts will be separated and 
concentrated using Reverse Osmosis (RO), which, like ultrafiltration, is a membrane 
filtration process.  The permeate from RO will be, in principle, clean water.  Up to 80% of 
the volume will be recovered as purified water, which will be pumped via a holding tank 
back into the ethanol process for use in the process streams and utilities. 

The RO concentrate will be used in the production of fertiliser. 

In summary, all solids, salts and minerals, will be utilised in the production of fertilisers.  
Clean water and aqueous ammonia are returned to the Ethanol Plant and bio-gas is produced 
as fuel for the CHPP.  Surplus aqueous ammonia will also be sold for use in fertiliser. 

The most significant storages of dangerous goods at the digester plant are shown in 
Table 2.4. 
 

Table 2.4 – Dangerous Goods Storage Volumes for Anaerobic Digestion 
 

Material Storage Quantity 
Methane in digesters 5.25 tonnes (57%  of 14400 m3 @ 50 °C)  
Methane in storage 1.37 tonnes (57% of 2000 m3 @ 20 °C)  
Sulfuric acid ~ 10 tonnes 
Caustic ~ 10 tonnes 

 

2.2.4 Combined Heat and Power Plant 

The CHPP will consist of 12 standard 2 MW gas fuel lean burn NOx engine generators or 
similar.  Each unit will have its own gas pre-treatment skid and cooling radiator.  Multiple 
units will be provided so that the generator capacity can be run up to match bio-gas 
production.  The proposed 12 units will include a surplus unit to enable an ongoing 
maintenance programme to be implemented.  The power units will be located in an acoustic 
enclosure. 
 
A switch room plus auxiliary and primary transformers complete the installation, which 
enables export of metered “green” power into the grid.   
 
It is anticipated that up to 23 MW per annum of power will be produced at 160 MLpa, 
subject to final process optimisation.  This compares with an estimated plant use of 5 to 
6 MW per annum. 
 
Exhaust gas from the engines will be manifolded to feed into the Fertiliser Drying Plant.  
The heat energy from the engine exhaust will be matched to the drying needs of the rotary 
drum drying system, and will be designed to provide an energy balance during steady 
operation.   
 

2.2.5 Fertiliser Plant  

The decanted sludge (fertiliser feedstock) from the Anaerobic Digester Plant will be 
collected from the centrifuges, and a screw conveyor system will discharge it into raw 
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material hoppers in one of the four Thermal Drying Plants that will be used to dry fertiliser.  
Rock phosphate will be added, mixed and combined prior to the material being introduced to 
the four rotary dryers.  Exhaust gas from the power generation combustion engines will be 
passed through the rotary dryers and a natural gas pilot system will be used to raise the gas 
temperature from 450 ºC to 600 ºC and to maintain an inert atmosphere.  Discharge air from 
the dryers will be passed through a cyclone and condenser unit to reduce the gas temperature 
to 50 ºC.  The gas will then be passed through a knock out drum where residual liquid and 
dissolved NOx will be removed. Discharge air from the knock out drum will be ducted to 
bio-filters, where final treatment of odours and particulates will be carried out.  As discussed, 
moisture from the discharge air will be condensed prior to entering the bio-filters.  This 
water will be returned to the digester for reprocessing.  The dryers will operate on a six and a 
half days per week basis to allow the dryer units to be shut down for regular weekly 
maintenance.  It is envisaged that each of the dryer units will be shut down individually for 
approximately ten hours per week.  At these times exhaust gases from three of the eleven 
engines will be redirected to one of the four operational steam generation boilers. 
 
The drying system will produce a base fertiliser ingredient, which will be conveyed to the 
fertiliser blending shed.  The fertiliser blending shed will store bulk ingredients and additives 
which will be blended into finished fertiliser products.  Fertiliser blends will vary dependent 
upon season and market demand. 
 
Base fertiliser ingredients such as rock phosphate and trace elements will be imported to the 
plant via the Kwinana Bulk Cargo Jetty.  It is anticipated that a ship will supply product 
approximately monthly to meet the plant’s needs, and this product will be unloaded from the 
ship to the plant using road transport.  The detailed logistics of fertiliser movement is being 
reviewed by the Fremantle Port Authority.  It is expected that the operation will be similar to 
current fertiliser importations.   
 
No ammonium nitrate will be produced at the site. 
 
 

2.3 RAW MATERIALS AND PRODUCTS  
 
The Bio-Refinery will be designed to produce 160 MLpa of fuel grade ethanol.  Major inputs 
to the proposed Bio-Refinery at an ethanol production rate of 160 MLpa are set out in 
Table 2.5.  Major Outputs are listed in Table 2.6.   
 

Table 2.5 – Major Inputs at 160 MLpa Production Level 
 

Process Inputs Amount per Annum Method of Delivery 
Wheat 400,000 tonnes Conveyor from adjacent CBH facility 
Wheat Dust 8,000 tonnes Truck from adjacent CBH facility 
Liquid Starch 45,000 litres Truck 
Fertiliser Raw Materials 280,000 tonnes Ship with truck discharge to plant 
Recycled Water from Sepia 
Depression Line or alternate 
recycled water supply 

50 ML Pipe  

 
 

The process will use up to approximately 5 to 6 MW of electricity annually.  It will also use 
approximately 0.2 Peta Joules of natural gas in the gas fired steam boilers. 
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Table 2.6 - Major Outputs at 160 MLpa Production Level 
 

Outputs Output per Annum Method of Delivery 
Fuel Grade Ethanol 160 ML Road tanker and pipeline 
Fertiliser 350,000 tonnes Trucks  
Aqueous Ammonia (25%) 16,000 tonnes Trucks 
Green Electricity Up to 23 MW Electricity Grid  

 
 

2.4 EQUIPMENT 
 

2.4.1 Typical Construction Phase Equipment 

Typical activities that will occur during construction of the proposed Ethanol Bio-Refinery 
will include: 
 
• Earthworks and civil works to prepare the site; 
 
• Fabrication – storage tanks, anaerobic digesters and sheds/buildings; 
 
• Equipment fit out including conveyors, pipes, motor installation. 

 
Equipment that will typically be used on site during the construction phase will include: 
 
• Cranes; 

 
• Grader; 

 
• Trucks (tipper, concrete and material delivery); 

 
• Backhoe; 

 
• Dozer (D6 or similar); 

 
• Excavator; 

 
• Compressor (100 cfm or similar); 

 
• Compactors; 

 
• Generators; and 

 
• Welder. 
 

2.4.2 Typical Operational Phase Equipment 

During the operation phase the majority of equipment used on site will be fixed plant 
associated with the buildings and structures described in Section 2.5, and will include 
hammermills, conveyors, pumps, compressors, blowers, fans and engines.   
 
Mobile plant that will be on site during the operation phase will include: 
 
• Front end loaders; 
 
• Forklifts; 
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• 20 tonne trucks; 
 
• 50 tonne trucks; 
 
• Delivery trucks and vans; 
 
• Maintenance vehicles; and 
 
• Passenger vehicles. 
 
Other equipment such as cranes, welders, mobile compressors, generators and backhoes may 
be required on an intermittent basis during maintenance periods. 
 
 

2.5 BUILDINGS AND STRUCTURES 
 
The locations of buildings and structures on the site are shown in plan and elevation views 
on Figures 2.8 and 2.9 respectively.  Computer generated three dimensional views of the 
buildings and structures on the site are shown on Figures 2.10 and 2.11.  Buildings and 
structures will include: 
 
• Grain conveyor connection to CBH site; 
 
• Day storage grain silos and hammermills; 
 
• Ethanol process building with associated laboratories, control rooms and maintenance 

areas; 
 
• Transformers; 
 
• Distillation building; 
 
• Ethanol storage tanks; 
 
• Anaerobic digester tanks; 
 
• Methane gas storage tank; 
 
• Flare stacks; 
 
• Reverse Osmosis and ultrafiltration facility; 
 
• Aqueous ammonia storage facility; 
 
• Engine buildings; 
 
• Fertiliser drying facility; 
 
• Bio-filter building; 
 
• Fertiliser plant; 
 
• Weighbridge and gatehouse; 
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• Administration building; and 
 
• Car parks and access roads.  
 
Buildings will have a maximum height of approximately 15 metres with the highest structure 
on the site being the distillation well and the digester tanks which will be approximately 
24 metres high. 
 
All buildings will be clad with colorbond or similar steel sheeting and all hardstand areas 
will be paved concrete.  Non trafficked or hardstand areas other than landscaped areas will 
be covered with crushed aggregate to minimise weed growth and promote infiltration of 
clean runoff. 
 
 

2.6 UTILITY REQUIREMENTS 
 
An electricity transmission line traverses the northern end of the site.  It is proposed that 
electricity will be accessed from this line via a transformer that will be constructed on site 
immediately to the south of the Fertiliser Plant as shown on Figure 2.12.  This connection 
will also be used to export green electricity generated at the site to the electricity grid.  The 
transmission line will be buried as a part of the proposed development. 
 
Potable water will be drawn from the WaterCorp main that traverses the eastern boundary of 
the site and recycled water will either be accessed from the Sepia Depression Line that is 
also located near the eastern boundary of the site or an alternate source. 
 
Natural gas will be sourced from the existing gas pipeline that is also located along the 
eastern boundary of the site.  It is estimated that approximately 0.2 PJ of natural gas will be 
required each year to produce steam for cleaning of the fermentation tanks. 
 
Effluent from toilets, showers and offices will be discharged to existing sewer lines that 
traverse the site (Figure 2.12).   
 
As discussed in Section 2.2.2, it is proposed to construct a pipeline from the proposed Bio-
Refinery site to the Kwinana BP Refinery for the transport of ethanol.  A possible route for 
the proposed pipeline is shown on Figure 2.13.  This pipeline will be the subject of a 
separate approval. 
 
 

2.7 EMPLOYMENT 
 
The project is likely to provide approximately 300 to 500 jobs during the construction phase 
and approximately 50 permanent jobs once the plant is commissioned.  In addition, the 
project will provide a significant number of jobs for truck drivers and a range of service 
industry contractors for maintenance and shut down periods.  
 
During the construction phase local contractors and fabricators will be used where possible. 
 
Primary Energy will provide employment opportunities for locals, where possible, with a 
range of skills including labourers, equipment operators, tradesman, technicians, chemists, 
administration staff and managers, being required.  As this will be the first Bio-Refinery in 
Western Australia, Primary Energy will provide comprehensive on the job training for all 
staff. 
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2.8 HOURS OF OPERATION 
 
During the construction phase, construction activities will be undertaken between 6.00 am 
and 6.00 pm Monday to Saturday, however no noise generating activities will be undertaken 
before 7.00 am. 
 
Once constructed, the Bio-Refinery will operate 24 hours per day 7 days per week with 
ethanol typically being produced approximately 350 days per year. 
 
Fuel Grade ethanol will be transported from the site Monday to Saturday. 
 
Aqueous ammonia will be transported off site Monday to Friday. 
 
The fertiliser plant will operate with fertiliser being transported off site Monday to Friday. 
 
 

2.9 LANDSCAPING 
 
It is proposed that the existing degraded natural vegetation on approximately a 0.7 hectare 
area at the south-western end of the site adjacent to CBH will be maintained and 
rehabilitated.  Rubbish and debris that has been left in this area will be removed.  Informal 
tracks currently traverse the area.  Tracks that are not required for future access for the 
operation of the proposed Bio-Refinery will be revegetated with native trees and shrubs that 
are endemic to the area.   
 
A landscaped strip will be established along the proposed access to the Bio-Refinery.  
 
Primary Energy has indicated that it will work with Councils and local community groups to 
remove the large amounts of rubbish that have been dumped on the adjoining recreation 
reserve (Lot 8004) that is located immediately to the west of the site and to undertake 
additional tree planting in this area (refer to Plate 2.3).    
 
Species to be planted on the recreation reserve will include in excess of 20 tuarts to replace 
those that will be removed from the northern end of the site, and other suitable endemic 
native species.   
 
Where possible, plants will be sourced from local growers and suppliers to ensure that the 
plants are appropriately acclimatised to local conditions.  
 
 

2.10 BIO-REFINERY COMMISSIONING SCHEDULE 
 

2.10.1 Detailed Design Phase 

It is anticipated that once development approval is obtained from the Councils of the City of 
Rockingham and the Town of Kwinana, it will take three to five months to complete detailed 
design before construction commences.   
 

2.10.2 Construction Phase  
 
During construction, it is proposed that an acoustic wall or noise barrier will be built either 
along the southern boundary of the Bio-Refinery site or along the southern boundary of the 
CBH site to link with the adjoining section of the CBH rail loop.  The majority of the 
construction work will be completed within 12 to 15 months of commencement with the 
majority of the major construction works (i.e. earthworks, civil works, tank and building 
fabrication) being completed within 12 months.   
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A more detailed description of construction activities is provided in Appendix 2. 
 

2.10.3 Commissioning and Life of the Facility 
 
It is envisaged that once construction is complete it will take one to two months to 
commission the plant and get the anaerobic digesters to full functionality.  It is planned to 
have the Bio-Refinery fully operational by the last quarter of 2008. 
 
Once operational, the plant will have an indefinite life span as it principally utilises 
renewable materials in the form of wheat products and recycled water.  
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3.0 SIGNIFICANCE AND INTERACTION WITH REGIONAL 
DEVELOPMENT 
 

3.1 SIGNIFICANCE 
 
The proposed Bio-Refinery is a significant proposal for the Rockingham/Kwinana region, 
the State of Western Australia and the whole of Australia.  The process described in 
Section 2.2 combines four robust existing technologies from three countries to harness solar 
derived energy in the form of wheat or other grain feedstock to produce fuel grade ethanol, 
ammonia, fertiliser and green electricity in a way that ensures that all energy and heat from 
the process is captured and used to its maximum potential.  Through efficient and 
appropriate design the facility also captures and/or minimises potential emissions to ensure 
that the proposed Bio-Refinery can achieve environmental, social and economic 
sustainability.  The sustainability of the project is discussed in detail in Section 7.1. 
 
Ethanol 
 
As discussed in Section 2.2, the process used in the proposed Bio-Refinery will utilise wheat 
and potentially other grains as a solar converter.  Wheat and other grains, grown in the 
presence of soil, water and fertiliser capture and store energy from the sun.  Starch from 
wheat and other grains will then be fermented in the Bio-Refinery to produce up to 160 
MLpa of fuel grade ethanol. 
 
A 10% blend of fuel grade ethanol in petrol (known as E10) can be used in standard petrol 
cars with no adverse impacts on the vehicle.  At a production rate of 160 ML fuel grade 
ethanol per year, the proposed Bio-Refinery will meet the projected entire Western 
Australian requirement for E10.  Supply will initially commence in Perth.   
 
The reduction in carbon dioxide emissions from the use of 160 ML of fuel grade ethanol in 
petrol in Western Australia is equivalent to removing 95,000 petrol cars from Western 
Australian roads per year.   
 
The use of enough fuel grade ethanol to enable Western Australian petrol cars to run on E10 
will assist in the development of a Western Australia that is less reliant on fossil fuel.   
Primary Energy’s proposal provides a significant opportunity for Western Australia to follow 
the lead of nations such as Brazil and the United States of America in the use of alternative 
fuels. 
 
Green Electricity 
 
The proposed Bio-Refinery also provides a significant opportunity for the production of 
green electricity, thereby increasing the environmental and social sustainability of Western 
Australia as a whole.  In the proposed Bio-Refinery process, whole stillage from the ethanol 
production process will be digested to produce methane, which in turn will be used to 
generate up to 23 MW of green electricity per year.  This represents the generation of enough 
green electricity to power up to 33,000 Western Australian homes.  In this way Primary 
Energy’s proposal provides a significant opportunity to maximise the usage of solar energy 
captured by wheat over and above the benefit provided through the creation of fuel grade 
ethanol. 
 
Fertiliser Production 
 
To produce ethanol and green electricity for use in an energy intensive society, the proposed 
Bio-Refinery removes nutrients and trace elements from the soil in the areas in which wheat 
is grown.  Consequently, for the proposed Bio-Refinery to become a truly sustainable 
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operation, nutrients and trace elements must be put back into the soil.  To achieve this, heat 
generated during electricity production will be used to dry fertiliser feedstock from the 
digestion process.  Ingredients imported from facilities in Kwinana and from overseas via 
Kwinana Bulk Cargo Jetty will also be added to produce up to 350,000 tonnes of fertiliser 
per year.  An additional supply of 25% aqueous ammonia, from the digestion process, will 
be sold for fertiliser production off site.  This fertiliser can then be returned to the land where 
grain and other crops are grown, thus enabling soil fertility to be maintained so that the grain 
production process can be sustained. 
 
Economic Significance 
 
The proposed Bio-Refinery will be of significance to the Western Australian economy in a 
number of different ways.  The most obvious economic benefits of the proposal are benefits 
related to employment, capital expenditure and operational revenue.  The potential economic 
impacts of the proposed Bio-Refinery are discussed in Section 5.6.5, and may be 
summarised as follows: 
 
• 300 to 500 jobs during construction; 
 
• 50 full time positions during operation; 
 
• 350 indirect positions in the region through multiplier effects; 
 
• significant employment opportunities in the transport industry; 
 
• estimated $180 million capital expenditure;  
 
• estimated $200 million annual revenue; and 
 
• estimated $70 million in annual revenue flowing on to Western Australian farmers. 
 
The proposed Bio-Refinery is also of significance to the Western Australian grain industry as 
it will provide domestic consumption of up to 400,000 tonnes of low grade (high starch, low 
protein) wheat per year.  Establishment of this market will assist in increasing the 
sustainability of production for growers with yields of low grade wheat. 
 
 

3.2 INTERACTION WITH REGIONAL DEVELOPMENT 
 
As discussed in Section 2.1.2, the proposed Bio-Refinery site is located within an existing 
industrial area known as East Rockingham Industrial Park, and adjoins the Kwinana 
Industrial Strip, one of Western Australia’s most significant industrial areas.  The proposed 
site is an appropriate location due to the requirement for interaction with surrounding 
facilities and existing industry including the CBH grain terminal, the Kwinana Bulk Cargo 
Jetty, the Kwinana BP Refinery, other oil terminals within Kewdale and Fremantle, and 
other industries supplying liquid starch and fertiliser raw materials. 
 
The proposed site is located in close proximity to CBH’s Kwinana grain terminal, Western 
Australia’s primary wheat export facility.  CBH exports approximately half of Western 
Australia’s export grain through the Kwinana grain terminal, with storage capacity for 
approximately 1 million tonnes of wheat on site (CBH, 2006).  The proposed Bio-Refinery 
requires up to 400,000 tonnes of wheat per year, and can also process wheat dust, currently 
transported to landfill by CBH.  The location of the proposed Bio-Refinery within close 
proximity to CBH enables use of a conveyor to transport wheat received at CBH to the Bio-
Refinery.  Consequently, there will be no requirement for major additional infrastructure 
such as a rail siding, or for extra truck movements associated with the transport of wheat.  
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The proposed Bio-Refinery will utilise the existing CBH grain receival and handling 
infrastructure and will not result in any extra train movements. 
 
The proposed site is also located in close proximity to the Kwinana Bulk Cargo Jetty and is 
zoned for Port Related Industry under the East Rockingham Industrial Park Development 
Guidelines.  The proposed Bio-Refinery requires the import of a significant tonnage of 
fertiliser raw materials via a cargo unloading facility and will utilise the port facilities for 
potential export of fuel grade ethanol.  Proximity to the Kwinana Bulk Cargo Jetty will 
enable the import of required material with minimal disturbance to the surrounding road 
network associated with truck transport of raw materials from the Bulk Cargo Jetty to the 
proposed Bio-Refinery.  Location of the proposed Bio-Refinery further afield from the 
Kwinana Bulk Cargo Jetty would require greater travel distances and hence a larger area of 
potential impact on the road system.  Truck movements associated with the proposed 
development are discussed further in Section 5.6.4. 
 
A number of fertiliser manufacturing facilities and other industries of potential significance 
to the proposed Bio-Refinery are located in the Kwinana Industrial Area.  The location of the 
proposed Bio-Refinery site in proximity to these facilities will enable the efficient transport 
of input materials such as fertiliser raw materials (in addition to tonnages imported from off 
shore) and liquid starch.   
 
As discussed in Section 2.1.2, the proposed Bio-Refinery site is located approximately 
3 kilometres south of the Kwinana BP Refinery, and is also located in proximity to oil 
terminals in Kewdale and Fremantle.  It is proposed that ethanol will be transported via pipe 
to the Kwinana BP Refinery and via truck to oil terminals within Kewdale and Fremantle for 
blending and distribution throughout Western Australia.  Due to the proposed site location in 
proximity to a number of oil terminals, transport of ethanol will typically be within the local 
area and existing facilities will be utilised for blending and distribution of E10. 
 
Additional services within the Rockingham/Kwinana area which the proposed Bio-Refinery 
will utilise include use of recycled water from either the Sepia Depression Line or an 
alternate recycled water source, connection to the existing transmission line running through 
the site and existing services such as fire fighting and Hazmat already in place to service the 
needs of existing industrial land uses within the area. 
 
In summary, the interaction between the proposed Bio-Refinery and existing development in 
the region is made possible through the location of the proposed Bio-Refinery on a site that 
is: 
 
• zoned for General Industry and specifically Port Related Industry; 
 
• in close proximity to a number of industrial developments and services including the 

Kwinana grain terminal, Kwinana Bulk Cargo Jetty, fertiliser and other manufacturing 
facilities, Kwinana BP Refinery; and 

 
• proximate to existing services such as gas, electricity, roads, potable water and recycled 

water resources. 
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4.0 RELEVANT LEGISLATION 
 

4.1 COMMONWEALTH LEGISLATION 
 

4.1.1 Environmental Protection and Biodiversity Conservation Act 1999 
 
Under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act), approval of the Commonwealth Minister for the Environment is required for 
any action that may have a significant impact on matters of National Environmental 
Significance.  These matters are: 
 
 listed threatened species and communities; 

 
 migratory species protected under international agreements; 

 
 Ramsar wetlands of international importance; 

 
 the Commonwealth marine environment; 

 
 World Heritage properties; 

 
 National Heritage places; and 

 
 nuclear actions. 

 
As discussed in Section 5.1 below, the proposed development does not impact on any 
matters of National Environmental Significance. 
 

4.1.2 Native Title Act 1993 
 
The Commonwealth government enacted the Native Title Act 1993 in response to the High 
Court of Australia decision in Mabo v Queensland (1992).  In this case, the High Court 
recognised the ownership of land by Australia’s Indigenous people at common law prior to 
European settlement of Australia.  This decision resulted in the recognition that a form of 
native title rights existed and hence entitled Aboriginal people to claim ownership of land in 
certain circumstances. 
 
The objectives of the Act are: 
 

(a) to provide for the recognition and protection of native title; 
(b) to establish ways in which future dealings affecting native title may proceed and to 
(c) set standards for those dealings; 
(d) to establish a mechanism for determining claims to native title; and 
(e) to provide for, or permit, the validation of past acts, and intermediate period acts, 
(f) invalidated because of the existence of native title. 

 
The Act is administered by the National Native Title Tribunal.  The Tribunal is responsible 
for maintaining a register of native title claimants and bodies to whom native title rights have 
been granted.  The Act prescribes that native title can be extinguished under certain 
circumstances, including the granting of freehold land.  All land within the project area is 
freehold land, indicating that Native Title has been extinguished on this land. 
 
A search of the Native Title register has indicated that Native Title claims are active in the 
area surrounding the proposed Bio-Refinery site.   
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4.1.3 National Occupational Health and Safety Commission Act 1985 

The National Occupational Health and Safety Commission Act 1985 (NOHSC Act) is a 
Commonwealth Act which provides for the establishment of a National Occupational Health 
and Safety Commission to: 
 
• develop awareness of issues relevant to occupational health and safety; 
 
• provide a forum for consultation and participation in the development and formulation of 

policies and strategies relating to occupational health and safety matters; and 
 
• provide a national focus for activities relating to occupational health and safety matters. 
 
Under Section 38 of the NOHSC Act the Commission may declare national standards and 
codes of practice relating to occupational health and safety matters.  These national standards 
and codes of practice are instruments of advisory character unless otherwise provided by law 
or an award or instrument under such a law. 
 
4.1.3.1 National Standard for the Control of Major Hazard Facilities [NOHSC: 

1014(2002)] 
 
The National Standard for the Control of Major Hazard Facilities sets out standards for the 
regulation of certain industrial facilities known as Major Hazard Facilities.  The objective of 
the national standard is to prevent major accidents and near misses, and to minimise the 
effects of any major accidents and near misses by requiring Operators to undertake a number 
of activities listed in Section 1 of the Standard. 
 
Under Section 4 of the Standard the term ‘Major Hazard Facility’ means: 
 

the whole area under the control of an Operator: 
 
(a) upon or within which an activity takes place involving or likely to involve the 

processing, production, disposal, handling, use or storage, either temporarily or 
permanently, of a quantity of materials which exceeds the threshold or aggregate 
quantity, as determined in accordance with Schedule 1: The Identification of a 
Major Hazard Facility; or 

 
(b) that the relevant public authority classifies, in accordance with section 5.6 of this 

national standard, to be a major hazard facility; 
 
and also includes all areas, such as associated production equipment, permanent or in-
transit storage, ancillary equipment or processes, marshalling yards, docks, piers, jetties, 
depots, pipelines or similar structures whether floating or not. 

 
Under Section 5 of the Standard, a person who operates or intends to operate a facility shall 
notify the relevant public authority if any material(s) listed in Schedule 1: The Identification 
of a Major Hazard Facility is present, or will be present at the facility in a quantity greater 
than 10% of the corresponding threshold or aggregate quantity.  If any material(s) listed in 
Schedule 1 are present, or will be present, at a facility in a quantity greater than the 
corresponding threshold or aggregate quantity, the facility shall be classified as a Major 
Hazard Facility.   
 
Additionally, a facility may be classified a Major Hazard Facility by the relevant public 
authority on the basis of reviewing a number of features listed in Section 5 of the Standard if 
any material(s) listed in Schedule 1 are present or will be present at a facility in a quantity 
between 10% and 100% of the corresponding threshold or aggregate quantity. The facility 
may also be classified a Major Hazard Facility by the relevant public authority if, in the 
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opinion of the relevant public authority, an activity within a facility has the potential to cause 
a major accident. 
 
The relevant public authority for the administration of the National Standard in Western 
Australia is the Department of Consumer and Employment Protection (DoCEP). 
 
As discussed in Section 5.7, materials listed in Schedule 1 of the Standard will not be 
present in a quantity greater than 10% of the corresponding threshold or aggregate quantity.  
Therefore, the proposed Bio-Refinery will not be a Major Hazard Facility under the National 
Standard for the Control of Major Hazard Facilities. 
 
 

4.2 STATE LEGISLATION 
 

4.2.1 Environmental Protection Act 1986 
 
The Environmental Protection Act 1986 (EP Act), is administered by the Minister for the 
Environment.  The Act provides for the conservation, preservation, protection, enhancement 
and management of the environment.  To achieve this, the EP Act provides for the 
prevention, control and abatement of pollution and environmental harm.  It also sets out 
procedures for Environmental Impact Assessment (EIA) by the EPA and for environmental 
regulation by DEC.     
 
The objective of the EP Act is to protect the environment of the State of Western Australia 
having regard to the following principles: 
 
1. The precautionary principle; 
2. The principle of intergenerational equity 
3. The principal of conservation of biological diversity and ecological integrity 
4. Principles relating to improved valuation, pricing and incentive mechanisms; and 
5. The principle of waste minimisation. 
 
The five principles listed above are addressed in Section 7.1.  The discussion of the five 
principles set out in Section 7.1 indicates that the proposed Kwinana Ethanol Bio-Refinery 
can achieve the objectives of the EP Act. 
 
Part IV of EP Act 
 
Section 38 of the EP Act requires that any proposal which is considered to be a “significant 
proposal” within the meaning of the EP Act be referred to the EPA for Environmental 
Impact Assessment under Part IV of the EP Act.  Under the EP Act, a significant proposal 
means “a proposal, likely, if implemented, to cause a significant effect on the environment”.  
As discussed in Section 5.0, the proposed Kwinana Ethanol Bio-Refinery is not likely to 
cause a significant negative impact on the surrounding environment.  However, due to the 
location of the facility in proximity to residential areas in the City of Rockingham and Town 
of Kwinana, it is considered that the proposal may be of significance to residents in the area.  
A referral and this supporting document have therefore been lodged with the EPA. 
 
If the proposed Bio-Refinery is considered to be a significant proposal, the EPA will set the 
level of EIA and assess the development under Part IV of the EP Act.  Under Part IV of the 
EP Act, the EPA is to assess the proposal and provide a report of the findings to the Minister 
for the Environment. This assessment includes mechanisms for consultation with community 
and government stakeholders. 
 
Based on the report from the EPA and consultation with relevant government agencies, the 
Minister for the Environment will determine whether the proposal can be implemented, and 
if so, what conditions and procedures the implementation should be subject to. 
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At this stage the EPA has advised that the level of EIA is likely to be an Environment 
Protection Statement (EPS).  A flow diagram of the assessment process for the EPS level of 
assessment is shown in Figure 1.5. 
 
In regard to the appropriate level of assessment, Section 5.3.1 of Environmental Impact 
Assessment (Part IV Division 1) Administrative Procedures 2002 states with respect to the 
EPS level of assessment that: 
 
 This level of assessment will typically be applied to proposals of local interest that raise 

a number of significant environmental factors that can be readily managed, where it is 
considered that environmental conditions under Part IV of the Act are required to ensure 
that the proposal is implemented and managed in an environmentally acceptable 
manner, and where in the judgement of the Authority, a formal public review period 
may be unnecessary because the proponent has adequately consulted with stakeholders. 

 
As discussed throughout this report, the potential impacts of the proposed Bio-Refinery have 
been assessed in detail and the potential impacts of the proposed development can be readily 
managed.  These assessments demonstrate that the proposed Bio-Refinery will have a 
negligible impact on the surrounding area.  As set out in Section 7.2, Primary Energy has 
made a series of commitments that will form the basis for construction and operation of the 
proposed Bio-Refinery. 
 
As set out in Section 6.0, extensive consultation has been undertaken with stakeholders and 
matters raised have been included in the supporting EPS documentation and incorporated 
into environmental control measures that are to be implemented as part of the proposed Bio-
Refinery.  Consultation has included several presentations to and meetings with Rockingham 
City Council, Town of Kwinana Council, relevant DMAs, North Rockingham residents, 
Kwinana Industries and Community Forum and local interest groups.  In addition, a website 
describing the proposed development has been operational for in excess of six months.  This 
website includes a feedback form that provides a mechanism for stakeholders to provide 
comments and seek clarification in regard to the proposal.     
 
Part V of EP Act 
 
Part V of the EP Act establishes a range of statutory instruments to permit the assessment 
and management of environmental outcomes arising from emissions from industry.  The key 
statutory instruments administered under Part V are approvals and licences. 
 
Part V, Division 2 of the EP Act requires that a clearing permit (referred to as an area permit 
in the Act) be granted for any proposals involving the clearing of native vegetation.  
However, if the proposal has been referred to the EPA under Section 38 of the Act, and is in 
accordance with an implementation agreement or decision under Part IV of the Act, then, 
under Part V, Division 2, Section 51F, a clearing permit is not required. 
 
Under Section 52 of the EP Act, a works approval is required to carry out work on a 
premises which would cause the premises to become a prescribed premises.  Categories of 
prescribed premises have been set out in the Environment Protection Regulations 1987.  As 
discussed in Section 4.2.1.1, the proposed Bio-Refinery will be a prescribed premises, and 
therefore a works approval is required under Part V of the EP Act. 
 
Works approvals are provided by DEC who authorise work to be undertaken which is likely 
to cause, increase, alter or result in a discharge of waste, emission of noise, odour or 
electromagnetic radiation to the environment.  The works approval process assesses the 
environmental performance of proposed works and the acceptability of emissions from the 
proposed works under Part V of the EP Act.   
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A works approval will be sought from DEC under Section 54 of the EP Act. 
 
In addition to a works approval, a licence will be required to operate the proposed Bio-
Refinery.  If the proposed Bio-Refinery is approved, an application for a licence under 
Section 57 of the EP Act will be made prior to commencement of operations on site.  
 
4.2.1.1 Environmental Protection Regulations 1987 
 
The Environmental Protection Regulations 1987 (EP Regulations) were made under the EP 
Act, and are administered by the Minister for the Environment.  The EP Regulations set out 
prescribed premises categories, fees for works approvals and licences and other matters such 
as alarms, appeals, monitoring, landfill levy applicable under the EP Act. 
 
Umwelt has been advised by DEC that under the EP Regulations, the proposed Bio-Refinery 
will be a prescribed premises under Category 31: Chemical Manufacturing and under 
Category 52: Electric Power Generation, as the process will have the capacity to produce 160 
ML of ethanol per year, 16,000 tonnes of aqueous ammonia per year and will generate up to 
23 MW of green electricity per year. 
 
As discussed in Section 4.2.1 above, a works approval under Section 54 of the EP Act and a 
licence under Section 57 of the EP Act will therefore be required for the proposed Bio-
Refinery if approved. 
 
4.2.1.2 Environmental Protection (Noise) Regulations 1997 
 
The Environmental Protection (Noise) Regulations 1997 (EP Noise Regulations) were made 
under the EP Act and are administered by the Minister for the Environment.  The EP Noise 
Regulations include regulations relating to noise passing from one premises to another, noise 
from public places, and provide a basis for determining acceptable noise levels with respect 
to different types of land use.  Assigned noise levels, or the highest noise levels permitted to 
be received have been set for noise sensitive, commercial and industrial premises. 
 
Under Regulation 7 of the EP Noise Regulations, noise emitted from any premises when 
received at other premises must not cause, or significantly contribute to a level of noise 
which exceeds the assigned noise level.  A noise emission is taken to “significantly 
contribute to” a level of noise under Regulation 7 if the emission exceeds a value which is 
5 dB below the assigned level at the point of reception. 
 
As discussed in Section 5.3.3, noise levels received at sensitive (residential) premises within 
the Kwinana and Rockingham areas are currently in exceedance of assigned noise levels.  
Therefore, to demonstrate compliance with the EP Noise Regulations, it must be 
demonstrated that the proposed Bio-Refinery can achieve 5 dBA less than the assigned noise 
levels at the surrounding residential areas.  As discussed in Section 5.3.3, the proposed Bio-
Refinery can achieve noise levels 5 dBA below the assigned noise levels at all nearest 
sensitive (residential) premises, thereby satisfying Regulation 7 of the EP Noise Regulations. 
 
4.2.1.3 Environment Protection Policies 
 
The EP Act includes provision under Section 26, for the preparation and publication of draft 
Environment Protection Policies by the EPA for “the protection of any portion of the 
environment; or the prevention, control or abatement of pollution or environmental harm”.  
Draft policies approved by the Minister for the Environment have the force of law until they 
are revoked by the Minister. 
 
Two Environment Protection Policies (EPPs) apply to the site of the proposed Bio-Refinery, 
namely the Kwinana Atmospheric Wastes EPP, and the Swan Coastal Plain Wetlands EPP. 
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Environment Protection (Kwinana) (Atmospheric Wastes) Policy 1999 
 
The Environment Protection (Kwinana) (Atmospheric Wastes) Policy 1999 (Kwinana 
Atmospheric Wastes EPP) and associated Regulations apply to the area within the LGAs of 
Cockburn, Kwinana and Rockingham shown on Department of Environmental Protection 
Map 990902.  The purposes of this policy are: 
 

(a) to provide for ambient air quality standards and ambient air quality limits for the 
concentration of atmospheric wastes in the relevant portion of the environment; 
and 

(b) to establish a programme which may be used to control the discharge of 
atmospheric wastes from industrial sources so that those ambient air quality 
standards and ambient air quality limits can respectively be achieved and complied 
with. 

 
The policy sets out a method for determination of the maximum quantities of atmospheric 
wastes to be discharged, and sets out requirements for compliance and monitoring by 
proponents within the area.  Ambient air quality standards and limits for sulphur dioxide 
(SO2) and total suspended particulates (TSP) within the EPP area are set out in the 
Environment Protection (Kwinana) (Atmospheric Wastes) Regulations 1999. 
 
The Kwinana Atmospheric Wastes EPP breaks the area to which the EPP applies into three 
policy areas, namely:  
 
• Area A – heavy industry;  

 
• Area B – buffer area around industry; and  

 
• Area C – rural/residential.  

 
Ambient air quality standards and limits increase in stringency from Area A to Area C. 
 
The proposed Bio-Refinery site falls within Area A.  The standards and limits which apply 
for emission of SO2 and TSP are shown in Tables 4.1 and 4.2 respectively. 
 

Table 4.1 - Ambient air quality standards and limits for SO2 for Area A 
 

 1 Hour 24 Hours Annual 
Area A standard  700 µg/m3 200 µg/m3 60 µg/m3 
Area A limit 1400 µg/m3 365 µg/m3 80 µg/m3 
Standard – concentration of atmospheric waste which it is desirable not to exceed 
Limit – concentration of atmospheric waste which shall not be exceeded 
µg/m3 - micrograms per cubic metre 
 
 

Table 4.2 - Ambient air quality standards and limits for Total Suspended 
Particulates for Area A 

 
 24 Hours  

Area A standard  150 µg/m3 
Area A limit 260 µg/m3 

Standard – concentration of atmospheric waste which it is desirable not to exceed 
Limit – concentration of atmospheric waste which shall not be exceeded 
µg/m3 - micrograms per cubic metre 
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Compliance with the Kwinana Atmospheric Wastes EPP is set out in Section 5.3.1. 
 
Environmental Protection (Swan Coastal Plain Wetlands) Policy and Regulations 2004 
 
The Swan Coastal Plain Wetlands EPP was created to establish the basis on which: 
 

(a) The environmental values of certain wetlands of the Swan Coastal Plain are to be 
protected as an intrinsic part of the natural hydrology and the surface and 
groundwater system of the Swan Coastal Plain; and 

(b) Pollution of, and environmental harm to, those wetlands are to be prevented or 
controlled. 

 
The environmental quality objectives of the policy are: 
 

(a) The protection of ecosystem health conditions of wetlands in the Swan Coastal 
Plain that meet the environmental quality criteria of certain other wetlands, 
including the protection of the ecological structure, ecological function and 
ecological processes of those wetlands; and 

(b) The protection of the beneficial uses of those wetlands, including the use of the 
wetlands for study, education, recreation, aesthetic enjoyment and the benefit of 
the public generally. 

 
The Swan Coastal Plains Wetland EPP and regulations apply to a coastal strip of 
approximately 20 to 30 kilometres in width running parallel to the coast from Guilderton in 
the north to Dunsborough in the south, and includes the site of the proposed Bio-Refinery.  
Under the EPP a register of wetlands within the Swan Coastal Plain has been created to 
facilitate the protection of these wetlands from alteration constituting environmental harm.  
Alterations of the kind listed in Clause 8 of the Swan Coastal Plain Wetlands Regulations are 
considered environmental harm under the EP Act. 
 
The proposed Bio-Refinery is approximately 2 kilometres from the nearest registered 
wetland.  Activities associated with construction and operation of the proposed Bio-Refinery 
are therefore unlikely to have any significant impact on wetlands of the Swan Coastal Plain. 
 
4.2.1.4 State Environmental (Cockburn Sound) Policy 2005 
 
The State Environmental (Cockburn Sound) Policy was established under the EP Act in 
2005.  The policy establishes the basis on which Cockburn Sound and the environment of 
adjacent land is to be protected.  The purposes of the policy are: 
 

(a) To declare, protect and maintain the environmental values of Cockburn Sound; 
(b) To abate pollutants and restrict activities that diminish the environmental values of 

Cockburn Sound; 
(c) To establish a program to protect and enhance environmental quality to support the 

environmental values of Cockburn Sound; 
(d) To give effect to the environmental quality objectives and the environmental 

quality criteria for Cockburn Sound; and 
(e) To give effect to the Environmental Management Plan for Cockburn Sound. 

 
The area to which this policy applies is set out in Schedule 1 of the policy, and includes the 
site of the proposed Bio-Refinery.   
 
There are a number of values which are protected under the policy.  Each value includes 
environmental quality objectives which must be achieved to protect and maintain the 
aforementioned value.  Values and environmental quality objectives are listed in Table 4.3. 
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Table 4.3 - Ways in which the Proposed Bio-Refinery Addresses the  
Environmental Values and Quality Objectives under the  

State Environment (Cockburn Sound) Policy 
 

Environmental 
Value 

Environmental Quality 
Objectives 

How the Environmental Quality Objective is 
Addressed 

Ecosystem 
health 

• Maintenance of ecosystem 
integrity 

The proposed Bio-Refinery will not discharge any 
process wastes to surface water, groundwater or 
Cockburn Sound.  The proposal will not impact upon 
any mangroves, conservation category wetlands or 
threatened ecological communities 

Fishing and 
aquaculture 

• Maintenance of seafood 
for human consumption 

• Maintenance of 
aquaculture 

The proposed Bio-Refinery will not discharge any 
process wastes to surface water, groundwater or 
Cockburn Sound.  Consequently the proposal will not 
affect fishing and aquaculture 

Recreation and 
aesthetics 

• Maintenance of primary 
contact recreation 

• Maintenance of secondary 
contact recreation 

• Maintenance of aesthetics 

The proposed Bio-Refinery will not discharge any 
process wastes to surface water, groundwater or 
Cockburn Sound.  Consequently water quality will 
not be affected by the proposed Bio-Refinery.  
Aesthetics of Cockburn Sound will not be impacted 
by the proposed Bio-Refinery 

Industrial water 
supply 

• Maintenance of industrial 
water supply 

Water for the proposed Bio-Refinery will be sourced 
from the Sepia Depression Line or an alternate source 
of recycled water, ensuring higher quality water 
remains available for other users. 

 
 
As shown in Table 4.3, the proposed Bio-Refinery achieves the environmental quality 
objectives of the State Environment (Cockburn Sound) Policy and consequently will not 
have a significant effect on Cockburn Sound.  
 
Cockburn Sound Environmental Management Plan 2005 
 
The State Environment (Cockburn Sound) Policy gives effect to the Cockburn Sound 
Environmental Management Plan (2005), prepared by the Cockburn Sound Management 
Council to implement the State Environment (Cockburn Sound) Policy.  The document 
details the following five point plan of action towards implementing the State Environmental 
Policy: 
 
1. Protecting the environmental values of Cockburn Sound. 
2. Facilitating multiple use of Cockburn Sound and its foreshore. 
3. Integrating management of the land and marine environments. 
4. Coordinating research and investigations. 
5. Monitoring and reporting on performance. 
 
The Environmental Management Plan sets out the following four points with respect to new 
development within the Environmental Management Plan Area: 
 

1. Proponents should take all reasonable efforts to limit (minimise) the environmental 
impacts resulting from the proposed development. 

 
2. If, despite taking all reasonable efforts, significant impacts remain, offsets will be 

required which address those impacts on environmental values; without trade between 
ecological and social values. 

 
3. Offsets should be: 

o Appropriately located: preferably within the area affected, but must be within the 
management area of the Council. 
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o Enduring: the offset must be enduring in nature by permanently achieving a no 
net loss outcome in respect to permanent impacts, while temporary impacts must 
be rehabilitated as soon as practicable but within a defined period of time. 

o Targeted: the offset should replace the loss of ecological and/or social value 
wherever possible on a like-for-like basis. 

 
4. When providing comment on a proposal for development, the Cockburn Sound 

Management Committee will consider: 
o the extent to which the proposal includes measures that limit and mitigate the 

environmental impacts of the development in order to achieve guideline No. 1; and 
o the offsets set out in the proposal and the extent to which they meet guidelines No. 

2 and No. 3. 
 
The design and management measures that will be incorporated into the proposed Bio-
Refinery development, and set out in this document, minimise the environmental impacts 
associated with the proposal.  Consequently, it is considered that the proposed Bio-Refinery 
will have no significant environmental impacts.  Primary Energy has indicated that it will 
work with Councils and the local community to rehabilitate the reserve on Lot 8004 which is 
located immediately to the west of the Bio-Refinery site. 
 

4.2.2 Wildlife Conservation Act 1950 
 
The Wildlife Conservation Act 1950 is administered by the Department of Conservation and 
Land Management (CALM) under guidance from the Conservation Commission of Western 
Australia.  Under the Act, individual flora and fauna species are protected from being taken 
without prior licensing from CALM. 
 
Individual species of flora and fauna are protected through a declaration by the Minister for 
the Environment in the Government Gazette.  Currently all flora native to the State of 
Western Australia and all fauna that is native to Australia or periodically migrates to 
Australia is protected under the Wildlife Conservation Act 1950 unless it has been declared 
to be unprotected by the Minister for the Environment (Environmental Defender’s Office, 
Western Australia, 2003).   
 
The Minister for the Environment may also declare any species of flora or fauna as rare 
under the Wildlife Conservation Act 1950 where that species is likely to become extinct, is 
rare, or otherwise in need of special protection. 
 
Under Section 16 of the Wildlife Conservation Act 1950 it is an offence to take protected 
fauna without a licence from CALM.  Similarly, under Section 23B of the Act, it is an 
offence to take protected flora on Crown Land without a licence from CALM.  Furthermore, 
under Section 23F of the Act, it is an offence to take any rare flora without the written 
consent of the Minister for the Environment, regardless of whether a licence has been issued 
by CALM for the taking of protected flora. 
 
The proposed Bio-Refinery site is located wholly within freehold land under the control of 
LandCorp.  No rare or threatened flora species occur on the proposed site or will be taken as 
a part of the construction of the proposed Bio-Refinery.  Similarly, no rare or protected fauna 
will be taken as a result of the construction or operation of the proposed Bio-Refinery, and 
consequently, no licences for the taking of protected fauna are required. 
 

4.2.3 Explosives and Dangerous Goods Act 1961 

The Explosives and Dangerous Goods Act 1961 (E&DG Act) deals with the manufacture, 
importation and use of explosives and the classification, making, storage, carriage and sale 
of explosives and dangerous goods in Western Australia.  The Act is administered by 
DoCEP. 
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Under Part IV, Division 2 of the E&DG Act, dangerous goods must be stored, packed and 
labelled in accordance with the Explosives and Dangerous Goods (Dangerous Goods 
Handling and Storage) Regulations 1992 (E&DG Regulations).   Additionally, under Section 
45A of the Act, a person shall not lay out for a building for the purposes of the storage of 
dangerous goods in excess of the limits prescribed by the E&DG Regulations without a 
licence obtained in accordance with the E&DG Regulations.  Similarly, under Section 46 of 
the Act, the E&DG Regulations may provide for the licensing of the construction of a 
pipeline carrying dangerous goods. 
 
As discussed in Section 4.2.3.1 below, a licence for the storage of dangerous goods under 
Section 45 of the E&DG Act is likely to be required prior to commencement of operations at 
the proposed Bio-Refinery.   
 
4.2.3.1 Explosives and Dangerous Goods (Dangerous Goods Handling and Storage) 

Regulations 1992 
 
The E&DG Regulations are made under the E&DG Act, and are administered by DoCEP.  
The Regulations provide details regarding the handling, packaging, labelling and storage of 
dangerous goods, including the licensing of facilities and pipelines under Sections 45A and 
46 of the E&DG Act.   
 
Under Regulation 4.1 a person shall not: 
 

use any premises or permit any premises to be used — 
 

(a) on or after 1 October 1992 for the storage of flammable liquids other than 
combustible liquids; or 

 
(b) on or after 31 March 1993 for the storage of dangerous goods including 

combustible liquids but not flammable liquids, 
 

unless a licence has been issued under section 45A of the Act in respect of those 
premises. 

 
However, a licence is not required for the storage of dangerous goods on any premises under 
circumstances listed in Regulation 4.2.  Exact quantities of dangerous goods to be stored on 
site during operation of the proposed Bio-Refinery will be determined during detailed design 
prior to construction of the proposed Bio-Refinery.  However, it is considered that the 
proposed Bio-Refinery is not likely to be subject to Regulation 4.2, and hence is likely to 
require a Dangerous Goods Licence under Section 45A of the E&DG Act. 
 

4.2.4 Dangerous Goods and Safety Act 2004 
 
The Dangerous Goods and Safety Act 2004 was gazetted in 2004 and is administered by 
DoCEP.  The Act relates to the safe storage, handling and transport of dangerous goods and 
for related purposes.  The Dangerous Goods Safety Act and associated regulations will 
replace the E&DG Act and associated regulations upon commencement.  However, at the 
time of writing the Dangerous Goods and Safety Act had not come into operation. 
 

4.2.5 Planning and Development Act 2005 

The Planning and Development Act 2005 (P&D Act) commenced in April 2006 and is 
administered by the Minister for Planning and Infrastructure.  The P&D Act provides a 
consolidated system of land use planning and development in the State of Western Australia.  
The purposes of the Act are to: 
 

(a) consolidate the provisions of the Acts repealed by the Planning and Development 
(Consequential and Transitional Provisions) Act 2005 (the Metropolitan Region 
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Town Planning Scheme Act 1959, the Town Planning and Development Act 1928 
and the Western Australian Planning Commission Act 1985) in a rewritten form; 

(b) provide for an efficient and effective land use planning system in the State; and 
(c) promote the sustainable use and development of land in the State. 

 
Section 7 of the P&D Act establishes the Western Australian Planning Commission (WAPC) 
as an agent of the State to assist the Minister in the administration of the P&D Act.  Under 
Section 26 of the Act, the WAPC may prepare State Planning Policies, directed primarily 
towards broad general planning and facilitating the coordination of planning throughout the 
State by local governments.  At the time of writing there were no State Planning Policies in 
force of relevance to the proposed Bio-Refinery. 
 
The P&D Act also includes provisions for the preparation of Region Planning Schemes by 
the WAPC under Section 34 of the Act.  The Metropolitan Region Scheme made under the 
Metropolitan Region Town Planning Scheme Act 1959, and any other Region Planning 
Schemes made under the Western Australian Planning Commission Act 1985 also continue 
as Region Planning Schemes under Section 33 of the Act.  The Metropolitan Region Scheme 
applies to the proposed Bio-Refinery and is discussed in Section 4.2.5.1 below. 
 
Local Planning Schemes may be prepared by local government under Section 69 of the Act 
to provide for planning, re-planning, or reconstructing, the whole or any part of the local 
planning scheme area.  Town Planning Schemes made under the Town Planning & 
Development Act 1928 continue in force under Section 68 as Local Planning Schemes.  
Town of Kwinana TPS 2 and City of Rockingham TPS 2 therefore apply to the proposed 
Bio-Refinery.  These Local Planning Schemes and associated policies are discussed in 
Section 4.3 below. 
  
Under Section 119 of the P&D Act, the WAPC may recommend that land to which a Region 
Scheme applies be made the subject of an improvement plan for the purpose of advancing 
the planning, development and use of that land.  This provision of the P&D Act is a 
continuation of the powers of the WAPC in relation to regional improvement plans under the 
repealed Metropolitan Region Town Planning Scheme Act 1959 and the repealed Western 
Australian Planning Commission Act 1985.  The proposed Bio-Refinery site falls within the 
area of land subject to Improvement Plan 14, made under the Metropolitan Region Town 
Planning Scheme Act 1959.  Improvement Plan 14 remains in force under the P&D Act, and 
is discussed further in Section 4.2.5.2 below. 
 
4.2.5.1 Metropolitan Region Scheme 
 
The Metropolitan Region Scheme (MRS) commenced in 1963 under the repealed 
Metropolitan Region Town Planning Scheme Act 1959 and continues in force as a Region 
Planning Scheme under Section 33 of the P&D Act.  The MRS is administered by the 
WAPC and applies to all land within the metropolitan region.  This area stretches from 
Singleton in the south to Two Rocks in the north and east to The Lakes, and includes the 
LGAs of the City of Rockingham and the Town of Kwinana. 
 
The MRS defines the future use of land, dividing it into broad zones and reservations. It 
requires local planning schemes to provide detailed plans for the parts of the local planning 
scheme area within the metropolitan region. These schemes must be consistent with the 
MRS. 
 
Land is reserved under the MRS for purposes such as Parks and Recreation, Railways, Port 
Installations, State Forests, Water Catchments, Civic and Cultural, Waterways, Regional 
Roads and Public Purposes.  Under Clause 13 of the MRS no person shall commence or 
carry out any development on reserved land without first obtaining the written approval of 
the WAPC. 
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Under the MRS, the proposed Bio-Refinery site is zoned for industrial development.  The 
proposed Bio-Refinery site is not reserved, but is zoned under the MRS and therefore, 
consent is required from the responsible authority under Clause 24.  An application for 
planning consent is to be submitted to the local government authority under Clause 28 of the 
MRS.  Under Clause 29 the application must be forwarded to the WAPC for determination 
if: 
 

(a) the proposal is for the development of land  
(i) reserved under Part II of this Scheme;  
(ii) part of which is in the management area within the meaning of the Swan 

River Trust Act 1988; or  
(iii) which abuts that management areas, or 

(b) the application is for the development of land zoned under Part III of the Scheme 
and the subject of a notice under Clause 32 of the Scheme or a declaration under 
section 112 of the Planning and Development Act 2005, or  

(c) the application is for development of land (nor coming under paragraph (a) (iii)) 
abutting reserved land and is not of a type which may be determined by that local 
authority under delegated powers conferred by the Commission pursuant to section 
16 of the Planning and Development Act 2005. 

 
4.2.5.2 Improvement Plan 14 
 
Improvement Plan 14 (IP14) was initiated in 1988 under the provisions of Section 37A of the 
Metropolitan Region Town Planning Scheme Act 1959 by the Western Australian Planning 
Commission.  The Plan applies to 1150 hectares of land, the majority of which is located in 
East Rockingham as shown in Figure 1.4.  This area is known as the IP14 area.   The 
objective of IP14 was “to ensure that the area is developed in a manner which has regard to 
potential industries and their future needs in addition to their pollution and hazard influences 
on neighbouring urban areas”.   
 
In order to advance the planning, development and use of the IP14 area for industrial 
purposes, the WA State Government initiated the production of a Strategic Plan for the area, 
known as the East Rockingham Industrial Park Strategic Development Plan (Dames & 
Moore, 1991).  The objectives of the Plan are to: 
 

optimise the use of available land by heavy, light and general industry, within the 
constraints defined by a range of environmental factors, community and public safety 
concerns, infrastructure requirements and social impact management. 

 
The Strategic Development Plan identified a number of broad guidelines regarding future 
development in the IP14 Area.  These guidelines, and the way in which guidelines have been 
addressed for the proposed Bio-Refinery are discussed in Table 4.4. 
 

Table 4.4 - Guidelines for Future Development in the IP14 Area 
 
Guideline How the Guideline is Addressed 
That the Government maintain its 
drive to reduce pollution and 
rehabilitate Cockburn Sound 

The proposed Bio-Refinery will not discharge any process 
wastes into groundwater or Cockburn Sound.  Air and 
noise emissions will be controlled so as not to significantly 
increase pollution within the IP14 Area or surrounding 
residential and recreational areas 

That coastal beaches be progressively 
returned to public use where practical 

Public access to and usage of Kwinana Beach will not be 
affected by the proposed Bio-Refinery as the development 
is removed from the Beach and has a low risk profile. 
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Table 4.4 - Guidelines for Future Development in the IP14 Area (cont) 
 
Guideline How the Guideline is Addressed 
To ensure that groundwater levels are 
maintained and supplies preserved for 
future industries 

The proposed Bio-Refinery will utilise recycled water 
throughout the facility.  The proposed Bio-Refinery will 
not discharge any process wastes to surface water or 
groundwater.  Clean runoff from roofs and internal roads 
will be treated and returned to the groundwater aquifer to 
minimise impact on the existing groundwater regime. 

No industry which has potential to 
cause serious pollution or is a 
significant risk to public safety should 
be located in the IP14 Area 

The proposed Bio-Refinery does not have the potential to 
cause serious pollution, and can meet EPA criteria in this 
regard.  Similarly, the proposed Bio-Refinery can meet 
relevant risk criteria and will not be a significant risk to 
public safety. 

In the view of the demonstrated 
interest in preserving the public 
accessibility and recreational use of 
Kwinana Beach and Wells Park, the 
recreation reserve should be 
appropriately buffered from any 
further industrial development 

The proposed Bio-Refinery is removed from Wells Park 
and Kwinana Beach.  The proposal will not cause injury or 
emit noise, vibration, odour or air pollutants to a level 
which will adversely affect the amenity of the area.  It is 
considered that the proposed Bio-Refinery will provide an 
appropriate buffer between the existing recreation reserve 
on Rockingham Beach Road, Kwinana Beach, Wells Park 
and the IP14 Area to the east of the site. 

That a plan be implemented to control 
the landscaping and maintenance of 
the visual amenity of the existing 
Kwinana area.  Landscaping should be 
embodied as approval conditions for 
all future developments in the KIA 

The proposed Bio-Refinery will be landscaped and the 
adjoining recreation reserve will be rehabilitated.  This will 
include removal of extensive amounts of rubbish and 
planting with native species endemic to the area. 

 
 
East Rockingham Industrial Park Development Guidelines 
 
The East Rockingham Industrial Park Development Guidelines were formulated by Taylor 
Robinson Pty Limited on behalf of LandCorp, and apply to the IP14 area shown in 
Figure 1.4.  The guidelines have been developed as an outcome of the East Rockingham 
Industrial Park Strategic Development Plan, “both to provide developers with a user friendly 
set of planning criteria and to ensure the creation of an Industrial Park with a consistent, high 
standard of development and visual amenity expected by the community”.  The main 
objectives of the Guidelines are as follows: 
 

• To achieve an attractive and unified development which acknowledges the goal of 
conserving and enhancing the natural environment by emphasising the retention of 
natural vegetation and the introduction of complimentary quality landscaping and 
well designed buildings, 

• To achieve a degree of consistency and compatibility in the built form and 
landscaping, whilst allowing for individuality and a well presented corporate or 
market image, and 

• To avoid unsightly and poorly planned development and thus enhance and protect 
the investment of all owners within the Park and the investment of others in the 
region. 

 
A structure plan has been prepared under the East Rockingham Industrial Park Development 
Guidelines, which applies to all land within the East Rockingham Industrial Park.  The 
Structure Plan is not a statutory plan and is subject to change without notification.  Under the 
Structure Plan the proposed Bio-Refinery falls into Precinct 1 – Port Related Industry.  
Under the Development Guidelines the permitted uses within Precinct 1 are “those industries 
which require direct port access for the import and/or export of bulk commodities for 
processing and/or distribution”. 
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The proposed Bio-Refinery will require direct port access for the import of 280,000 tonnes 
of fertiliser raw material per year for the production of fertiliser and for the potential export 
of fuel grade ethanol.  Consequently the proposed Bio-Refinery fits the classification of Port 
Related Industry under the East Rockingham Industrial Park Development Guidelines and is 
therefore permitted subject to plan approval by LandCorp and subsequent planning approval 
by the Councils of the City of Rockingham and Town of Kwinana. 
 
The Development Guidelines include detailed guidelines regarding: 
 
• the planning of the site, including setbacks, orientation, car parking, site coverage and 

fencing,  
 

• the built form of the facility, including signage, location of plant and equipment and 
architectural form, and 

 
• site landscaping. 
 
Site planning, built form and landscaping of the proposed Bio-Refinery can conform with the 
Development Guidelines. 
 
 

4.3 LOCAL PLANNING SCHEMES AND POLICIES 
 

4.3.1 Town of Kwinana Town Planning Scheme No. 2 
 
The Town of Kwinana Town Planning Scheme No. 2 (TPS 2) was gazetted in 1992, and was 
made under the repealed Town Planning & Development Act 1928.  Town of Kwinana TPS 2 
continues as a Local Planning Scheme under the P&D Act.  Town of Kwinana TPS 2 applies 
to the Town of Kwinana Local Government Area. 
 
The objectives of the scheme are as follows: 
 

a) Reserving of land required for public purposes 
b) Zoning the balance of the land for the various purposes described in the scheme 
c) Providing development controls for the purpose of securing and maintaining an 

orderly and properly planned use and development of land within the scheme area 
d) Introducing measures by which places of natural beauty and places of historic or 

scientific interest may be conserved 
e) Making provision for other matters authorised by the enabling Act. 

 
The access road to the proposed Bio-Refinery site is the only part of the proposed 
development that lies within the Town of Kwinana Local Government Area. The proposal is 
therefore subject to the provisions of Town of Kwinana TPS 2. 
 
Town of Kwinana TPS 2 establishes a number of zones in which certain uses are permitted 
with Planning Consent and certain uses are prohibited.  The proportion of the proposed site 
to which Town of Kwinana TPS 2 applies is zoned General Industry.  Under Clause 4.6 of 
Town of Kwinana TPS 2, the following Use Classes are permitted with Planning Consent in 
the General Industry zone: 
 

Agriculture, bus station, fuel depot, general industry, laundry (industrial), light industry, 
local shop, marina, motor repair station, petrol filling station, public recreation, public 
utility, transport depot, veterinary clinic and warehouse 

 
According to Town of Kwinana TPS 2, light industry means an industry: 
 

a) in which the processes carried on, the machinery used and the carriage of goods 
and commodities to and from the premises will not cause any injury or 
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prejudicially affect the amenity of the locality by reason of emission of noise, 
vibration, smell, fumes, smoke, vapour, steam, soot, ash, dust, wastewater, waste 
products, grit, oil or otherwise; and 

b) the establishment of which will not or the conduct of which does not impose an 
undue load on any existing or projected service for the supply or provision of 
water, gas, electricity, sewerage facilities or any other like service 

 
As the proposed Bio-Refinery will not cause injury or emit noise, vibration, odour or air 
pollutants to a level which will adversely affect the amenity of the area and will not place 
any undue load on services in the area, the proposed Bio-Refinery may be defined as light 
industry and falls within the definition of general industry.  The proposed Bio-Refinery is 
therefore permitted with Planning Consent on the portion of the site which is within the 
Town of Kwinana Local Government Area. 
 
Town of Kwinana TPS 2 also establishes a number of ‘Policy Areas’ within the area to 
which the Scheme applies.  Each Policy Area has an associated Policy Statement, which 
provides broad land use objectives for the Policy Area as a guide for decisions relating to 
development in the Policy Area.  The proposed Bio-Refinery site falls into Policy Area 15 – 
Kwinana Industrial Strip.  The Policy Statement for Policy Area 15, and the ways in which 
the proposed Bio-Refinery meets the objectives of the statement are summarised in Table 
4.5 below. 
 

Table 4.5 - Ways in which the Proposed Bio-Refinery Achieves  
the Objectives of Policy Area 15 

 
Policy Statement Objective How the Objective is Achieved Addressed In 

Report Section 
(a) The predominant use shall be 
general industry with the 
limitation that noise, vibration, 
groundwater pollution, airborne 
emissions and odours, shall not 
adversely affect nearby business 
or residents 

The proposed Bio-Refinery complies with the 
classification of light industry under TPS 2, 
and will have very low emissions and a low 
risk profile.  Given the location of the site in 
proximity to Wells Park, Kwinana Beach and 
the Kwinana Beach Bottle Shop, the proposed 
Bio-Refinery will provide an appropriate 
buffer between these more sensitive land uses 
and general industry further east of the coast. 

Section 5.6.5 

(b) Airborne emissions and noise 
levels shall be monitored with a 
view to encouraging low 
pollution levels for residents of 
the urban areas 

Airborne emissions and noise levels will be 
very low to minimise adverse impacts on 
surrounding residents.   Sections 5.3.1 

and 5.3.3 

(c) Streets and public places shall 
be suitably landscaped in 
accordance with a management 
plan agreed between businesses 
and Council 

Landscaping will be provided along the access 
road to Kwinana Beach Road. The 
recreational reserve fronting onto Rockingham 
Beach Road will be rehabilitated in 
conjunction with Councils and the 
community. 

Section 2.9 

(d) industrial establishments shall 
be encouraged to improve the 
landscape quality of their sites 

Landscaping will be undertaken as part of the 
proposed Bio-Refinery to ensure the landscape 
quality of the area is enhanced. 

Section 2.9 

(e) The road network and 
accessibility of the industrial strip 
shall be improved in accordance 
with an overall structure plan 
approved by Council 

Access to the Bio-Refinery will be off 
Kwinana Beach Road and will be designed to 
ensure that accessibility is maintained to 
Kwinana Beach Road and Wells Park through 
the industrial strip. 

Section 5.6.4 
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Table 4.5 - Ways in which the Proposed Bio-Refinery Achieves  
the Objectives of Policy Area 15 (cont) 

 
Policy Statement Objective How the Objective is Achieved Addressed In 

Report Section 
(f) Industrial development shall 
be designed and constructed so as 
to minimise the visual impact on 
the locality and to blend 
harmoniously with the locality 

The proposed Bio-Refinery has been designed 
to minimise visual impact, particularly on 
Wells Park and Kwinana Beach.  The 
proposed Bio-Refinery will include suitable 
landscaping and native plantings to minimise 
visual impact. 

Section 5.6.3 

(g) Industrial developments shall 
ensure that public access to, and 
recreational use of The Wells 
Park Recreation Reserve is 
preserved, with particular 
attention being given to ensuring 
that the reserve is appropriately 
buffered from any future 
industrial development 

As a light industry the proposed Bio-Refinery 
will provide an appropriate buffer for Wells 
Park in terms of risk, noise, air and odour.  
Construction of a new access on Kwinana 
Beach Road for the Bio-Refinery and 
direction of most traffic away from Wells Park 
will ensure that public access to the recreation 
reserve is maintained. 

Section 5.6.4 

(h) Subdivision design and works 
associated with subdivisional 
development shall be carried out 
in such a manner as to ensure 
minimal destruction of existing 
vegetation considered by Council 
to be worthy of preservation.  

Not applicable to this proposal. 

 

 
 

4.3.2 City of Rockingham Town Planning Scheme No. 2 
 
The City of Rockingham Town Planning Scheme No. 2 (TPS 2) was gazetted in 2004, and 
was made under the repealed Town Planning & Development Act 1928.  City of Rockingham 
TPS2 continues as a Local Planning Scheme under the P&D Act.  City of Rockingham TPS2 
applies to the City of Rockingham Local Government Area. 
 
The objectives of the scheme are as follows: 
 

a) Zoning in the Scheme Area for the purposes described in the Scheme so as to 
promote the orderly and proper development of land by making suitable provisions 
for the use of land within the Scheme Area; 

b) To secure the amenity, health and convenience of the scheme area and the 
inhabitants thereof; 

c) To make provisions as to the nature and location of buildings and the size of lots 
when used for certain purposes; 

d) To make provisions for the conservation and preservation of places of historic 
interest and landscape value; 

e) To protect and enhance the environmental values and natural resources of the 
Scheme Area and to promote ecologically and environmentally sustainable land use 
and development which minimises resource use and waste; 

f) To most efficiently utilise resources and facilitate employment opportunities whilst 
enhancing the amenity of residents and having regard to the preservation of the 
natural environment; 

g) To encourage the use of modern land planning and design techniques so as to 
realise the economic, social and aesthetic advantage of combining different types of 
land uses in a co-ordinated community design; 

h) To promote aesthetic control and design guidelines at all levels of land use and 
development; 

i) To promote co-ordinated development proposals and vehicular circulation systems; 
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j) To protect co-ordinated development proposals from ad-hoc and inconsistent 
development proposals; 

k) To create a pedestrian traffic and landscape environment which compliments the 
wide range of activities carried on or proposed within the Scheme Area; 

l) To set aside land for future use as reserves; 
m) To encourage coordinated development of the Scheme Area having regard to the 

guidelines set out in the Planning Policies adopted by Council for particular areas 
or the Scheme area as a whole, the Environmental Priorities of the City and any 
other strategies and policies adopted by Council from time to time; and 

n) To make provision for other matters incidental to town planning and land use. 
 
Approximately 19 hectares of the proposed Bio-Refinery site lies within the City of 
Rockingham Local Government Area. The proposal is therefore subject to the provisions of 
City of Rockingham TPS 2. 
 
City of Rockingham TPS 2 establishes a number of zones in which certain uses are permitted 
with Planning Consent and certain uses are prohibited.  The proportion of the proposed site 
to which City of Rockingham TPS 2 applies is zoned General Industry.  Under Clause 3.2 of 
City of Rockingham TPS 2, the following Use Classes are permitted in the General Industry 
zone if the Council has used its discretion in granting Planning Approval: 
 

Car wash, communications antennae – commercial, contractor’s yard, fuel depot, 
funeral parlour, industry: general, industry: light, industry: service, lunch bar, motor 
vehicle and marine sales premises, motor vehicle repair station, motor vehicle wrecking 
premises, plant nursery, public utility, salvage yard, showroom, telecommunications 
infrastructure, trade display, transport depot, warehouse. 

 
According to City of Rockingham TPS 2, industry – light means an industry: 
 

(a) in which the processes carried on, the machinery used and the goods and 
commodities carried to and from the premises do not cause any injury to or 
adversely affect the amenity of the locality; 

(b) the establishment or conduct of which does not, or will not impose an undue load 
on any existing or proposed service for the supply or provision of essential 
services. 

 
As the proposed Bio-Refinery will not cause injury or emit noise, vibration, odour or air 
pollutants to a level which will adversely affect the amenity of the area and will not place 
any undue load on services in the area, the proposed Bio-Refinery may be defined as light 
industry and falls within the definition of general industry.  The proposed Bio-Refinery is 
therefore permitted with Planning Approval on the portion of the site which is within the 
City of Rockingham Local Government Area. 
 
As discussed in Section 4.2.5.2, the proposed site lies within the IP14 Area.  Under 
Subclause 4.10.5 Council shall have regard to the Industrial Policy, known as City of 
Rockingham Planning Policy 7.1.  The provisions of this policy are discussed in Section 
4.3.3 below. 
 
In addition, under Subclause 4.10.6 of City of Rockingham TPS 2, in considering 
applications for planning approval for development within the East Rockingham Industrial 
Park (IP14 area shown on Figure 1.4), Council shall have due regard to the East 
Rockingham Industrial Park Development Guidelines.  These guidelines are discussed in 
Section 4.2.5 above. 
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4.3.3 City of Rockingham Planning Policy 7.1 - East Rockingham Industrial 
Park Environment Planning Policy 
 
The City of Rockingham Planning Policy 7.1 is a statement of planning policy to guide 
industrial development in the East Rockingham Industrial Park.  The primary objective of 
Planning Policy 7.1 is: 
 

to establish guiding principles and policies for the environmental acceptability of 
industrial development on industrial zoned land within the City of Rockingham, 
predominantly within the IP14 area. 

 
Planning Policy 7.1 lists seven guiding principles which have been considered in the 
formulation of the Policy.  The guiding principles, brief statements regarding how the Bio-
Refinery addresses each principle, and the sections of the report in which the guiding 
principles are addressed are shown in Table 4.6. 
 

Table 4.6 - Guiding Principles of City of Rockingham Planning Policy 7.1 
 
Guiding Principle How the Principle is Achieved Addressed in 

Report Section 
Maintenance of essential 
ecological processes and 
life support systems 

The proposed Bio-Refinery will not impact upon 
rare or threatened species, ecological 
communities or conservation category wetlands.  
Management measures adopted for the proposed 
Bio-Refinery will ensure no detrimental impacts 
on surface water, groundwater or air quality 
ensuring ecological processes and life support 
systems are maintained. 

Sections 5.1, 5.2 
and 5.3 

Preservation of genetic 
diversity 

The proposed Bio-Refinery will not impact upon 
rare or threatened species, ecological 
communities or conservation category wetlands.  
Genetic diversity will not be altered as a result of 
the proposal. 

Sections 5.1 and 
5.2 

Ensuring the sustainable 
use of natural resources 
and ecosystems 

The proposed Bio-Refinery uses wheat to harness 
the energy of the sun, and converts this energy 
into fuel grade ethanol, green electricity, aqueous 
ammonia and fertiliser.  Fertiliser is returned to 
the land.  The proposal does not result in pollution 
of the land, air or water and does not result in 
ecosystem damage. 

Sections 3.1 and 
7.1 

Optimising the quality of 
life for all Western 
Australians, including 
residents of Rockingham 

The design of the proposed Bio-Refinery aims to 
maintain and where possible enhance the quality 
of life for the residents of Rockingham, while 
providing a renewable fuel source to all Western 
Australians. 

Sections 5.3 and 
5.6.5 

Management of wetlands, 
lakes, estuaries and the 
atmosphere to ensure a 
clean and healthy 
condition 

The proposed Bio-Refinery will not impact upon 
rare or threatened species, ecological 
communities or conservation category wetlands.  
Management measures adopted for the proposed 
Bio-Refinery will ensure no detrimental impacts 
on surface water, groundwater or air quality.  

Sections 5.1, 5.2 
and 5.3 

The polluter pays for 
monitoring and restoration 

Management of the proposed Bio-Refinery will 
include ongoing monitoring to ensure that stated 
objectives are achieved.  Rehabilitation of the 
proposed site will also be carried out at the 
conclusion of the life of the facility. 

Section 7.2 
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Table 4.6 - Guiding Principles of City of Rockingham Planning Policy 7.1 
 
Guiding Principle How the Principle is Achieved Addressed in 

Report Section 
Development should not 
exceed the environment's 
capacity to assimilate, not 
jeopardise the well-being 
of present and future 
generations, and meet 
local community 
objectives and satisfy 
regional needs 

The proposed Bio-Refinery has been designed to 
address the principles of environmental, social 
and economic sustainability.  Through a detailed 
suite of design and management measures the 
facility will not result in pollution of air, water or 
land, while providing a renewable resource to 
meet the energy needs of Western Australia. 

Sections 3.0 and 
7.0 

 
 
As indicated in Table 4.6, the proposed Bio-Refinery is able to achieve the guiding 
principles of Planning Policy 7.1.  The proposed Bio-Refinery therefore achieves the intent 
of the planning policy. 
 
Additionally, Planning Policy 7.1 lists 40 Policy Statements with which industry in the IP14 
area must comply.  The Policy Statements of relevance to this proposal are addressed 
throughout this document, and are set out in Table 4.7 below.  Through innovative design, 
site selection and management the proposed Bio-Refinery can comply with all of the relevant 
policy statements set out in Planning Policy 7.1. 
 

Table 4.7 - Policy Statements of City of Rockingham Planning Policy 7.1 
 
Policy Statement Addressed in 

Report Section 
ID1 All industry established in the IP14 area must comply with the 

following policies. 
 

Air Quality - With respect to air quality, this Policy supports: 
ID2 The use of the EPP for Air Quality in the Kwinana/Rockingham 

Region. 
Section 5.3  

ID3 The standards and limits for SO2 and dust set in the EPP and the 
implementation of monitoring programmes to enforce these standards 
and limits. 

Section 5.3  

ID7 A clear demonstration of compliance with the EPP and NEPM air 
quality criteria prior to development approval of any industry with 
emissions of the listed pollutants. 

Section 5.3  

ID8 The installation of best practice technology available, and integrated 
monitoring programmes to ensure emission objectives. 

Section 5.3, 
Section 7.0  

ID9 Management of odours by a combination of minimum separation 
distances and best practice emission control. In case of doubt, an odour 
impact study should be conducted in accordance with EPA Guidance 
Statement No. 47. 

Section 5.3  

Risk and Hazard - New industries are required to demonstrate: 
ID10 Compliance with the individual fatality risk criterion of  1x10-6 per 

year; 
Section 5.7  

ID11 Compliance with the 50 x 10-6 per year individual fatality risk limit at 
the site boundary of an individual industrial plant; 

Section 5.7  

ID12 Compliance with the cumulative risk level of less than 1x10-6 per year; Section 5.7  
ID13 Compliance with 0.5 - 1.0 x 10-6 per year risk level for sensitive  

developments and intermittently occupied areas (such as car parks); 
and 

Section 5.7  

ID14 Compliance with 10 x 10-6 per year risk level for non-industrial 
activity in the buffer zone. 

Section 5.7  
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Table 4.7 - Policy Statements of City of Rockingham Planning Policy 7.1 (cont) 
 
Policy Statement Addressed in 

Report Section 
Risk and Hazard - This Policy also supports: 
ID15 Clear preference for industries with low risk profiles and minimal need 

for storage of pressurised, flammable or hazardous materials; 
Section 5.7  

ID16 A preference for rail transport of hazardous materials; Section 5.6 
Noise - The City of Rockingham: 
ID18 supports the use of the Environmental Protection (Noise) Regulations 

1997, in the assessment of noise from proposed industrial 
developments; 

Section 5.3  

ID20 notes that new industry will have to comply with the 5 dBA below 
assigned level criterion; 

Section 5.3  

ID21 supports the adoption of a transportation noise policy that addresses 
the impacts of railway noise, in particular the impacts on sleep; 

Section 5.3  

ID23 supports rigorous environmental assessment of any new proposal to 
ensure effective management of noise; 

Section 5.3  

Water Quality - This Policy supports the following Policy Statements relating to surface, ground 
and marine water quality (specifically in Cockburn Sound): 
ID29 the Cockburn Sound EPP and Environmental Management Plan, 

released in draft form in 2001; 
Sections 4.2 and 
5.2 

ID30 A target of very low (as determined by relevant Authorities 
namely DEP and the Cockburn Sound Management Council) or nil 
discharge to Cockburn Sound to be set for proposed industries 
in respect of all wastes;  and 

Sections 4.2, 5.2 
and 5.3 

Water Quality - In regard to groundwater and its relationship to wetlands, this Policy supports the 
overall intent and objectives of the EPP (Swan Coastal Plain Wetlands) 2000.  In particular, this 
Policy Statement calls for: 
ID32 A target of very low (as determined by relevant Authorities) to nil 

discharge of waste to groundwater aquifers by infiltration; 
Section 5.3 

ID33 A clear preference for industries not requiring dedicated containment 
of waste with potential for aquifer pollution; 

Section 5.3 

ID34 Protection of groundwater upstream and around important wetlands 
(as listed in the Swan Coastal Plain Lakes Policy, 1992) for beneficial 
uses of ecosystem maintenance and flora and fauna habitat; 

Section 5.3 

ID35 Maintenance of water table levels by a management policy of 
sustainable yield as determined by the WRC and avoidance of over-
clearing of  significant vegetation stands;  and 

Section 5.3 

ID36 A water sensitive design approach to subdivision layouts and 
landscaping. 

Section 5.3 

Social Environment - In assessing development applications for industry, impacts on the following 
should be specifically considered: 
ID37 Visibility of industry from residential areas, recreation areas and major 

thoroughfares; 
Section 5.6 

ID38 Any other impacts on residential areas, recreation areas and major 
thoroughfares; 

Section 5.6 

ID39 The skill requirements of the industry and the potential for local 
employment;  and 

Section 5.6 

ID40 The potential for multiplier impacts benefiting the local economy. Section 5.6 
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5.0 EXISTING ENVIRONMENT AND IMPACT ASSESSMENT 
 

5.1 ECOLOGY AND GEOMORPHOLOGY 
 

5.1.1 Vegetation Communities  

A flora survey was undertaken within the subject site on 22 and 23 August 2006.  The 
findings of this survey are provided in Appendix 3.  A total of 37 flora species were 
recorded within the subject site during field surveys, 21 of which were native and 16 of 
which were introduced species.  This large number of introduced species is a reflection of 
the history of disturbance within the subject site and surrounding locality. 
 
The major families from which species were recorded were: Myrtaceae, Proteaceae, 
Poaceae, Mimosaceae and Papilionaceae.   
 
The vegetation of the subject site largely comprises shrubland vegetation, however an area of 
woodland occurs along the north-western boundary of the subject site.  Four vegetation 
communities (or vegetation associations) were recorded within the subject site (Figure 5.1) 
during field surveys of 22 and 23 August 2003, which is consistent with the findings of ATA 
Environmental (2002).  Each of these four communities were grouped into the ‘Dryland 
Flats’ geomorphic type by ATA Environmental (2002).  An area in the north-east of the 
study area has been mapped as cleared (Figure 5.1).   
 
The four vegetation communities recorded on the subject site comprise: 
 

Eucalyptus gomphocephala (Tuart) Woodland 
Acacia rostellifera Tall Shrubland 
Melaleuca huegelii/Acacia rostellifera Tall Open Shrubland 
Xanthorrhoea priesii/Avena fatua Shrubland 

 
In addition to these four communities there is cleared/disturbed land at the northern and 
southern ends of the study area.  The characteristics of each of these communities are 
discussed further in Appendix 3. 
 
Within the subject site, each of the four vegetation associations were mapped as degraded by 
ATA Environmental 2002, following the vegetation condition classification as detailed in 
Bush Forever (Government of Western Australia 2000).  Following field surveys of the 
study area, this classification has been confirmed.  The definition of the degraded condition 
classification (Government of Western Australia 2000a) is as follows: 
 

Basic vegetation structure severely impeded by disturbance.  Scope for regeneration but 
not to a state approaching good condition without intensive management.  For example, 
disturbance to vegetation structure caused by very frequent fires, the presence of very 
aggressive weeds, partial clearing, dieback and grazing. 

 
5.1.2 Regional Significance of Vegetation 

 
The Government of Western Australia (2000a; 2000b) has established the project ‘Bush 
Forever’ which provides criteria for the assessment of the regional significance of remnant 
bushland in the Swan Coastal Plain portion of the Perth Metropolitan area.  The target of the 
Bush Forever project is to protect at least 10% of the vegetation complexes that occur within 
the Swan Coastal Plain.   
 
A study of the vegetation complexes of the Darling System identifies the subject site as 
being part of the Quindalup Vegetation Complex, in the Swan Coastal Plain (Heddle et al. 
1980).  Currently, 14.5% of the original extent of the Quindalup Vegetation Complex is 
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protected in the Perth Metropolitan Region.  The Bush Forever project recommends that the 
conserved area be increased to 20% (ATA Environmental, 2002).  There is a significant area 
(675 hectares) of the Quindalup Vegetation Complex protected within Port Kennedy 
Reserve, which occurs within proximity to the subject site.  Due to the highly disturbed 
nature of the vegetation within the subject site, and given that a large area of this complex is 
protected within the locality, it is not considered that the vegetation of the subject site would 
be significant in terms of contribution to the WA Government’s target for protection of the 
Quindalup Vegetation Complex.  Views of the site from Rockingham Road area are shown 
on Plates 5.1 and 5.2. 
 
Tuart (Eucalyptus gomphocephala), which occurs within the study area, is considered to be a 
significant species within the Swan Coastal Plain of Western Australia, providing the 
following values: 
 
• Biodiversity; 
• Ecosystem processes; 
• Connectivity; 
• Landscape; 
• Cultural; 
• Social; and 
• Economic. 

 
Tuart is particularly recognised for its landscape values.  Being the largest naturally 
occurring tree species on the Swan Coastal Plain (Tuart Response Group 2004), it is an 
important tree and feature of Perth’s regional open space, parks and golf courses.  The 
cultural values of tuart are also important, the trees being highly valued for their beauty and 
their ability to give people a sense of place (Tuart Response Group 2004). 
 
Tuart’s occurrence as a vegetation community on the Swan Coastal Plain has been greatly 
reduced by urban, industrial and agricultural development.  Many of the remaining tuart 
woodlands have been disturbed by grazing, altered fire regimes and other human-induced 
changes (Tuart Response Group 2004). 
 
The recognised significance of tuart (both as an individual species and part of the 
communities and ecosystems it occurs within) triggered a number of government and 
community actions for its protection, including: 
 
• the formation of a Tuart Response Group in 2001; 
 
• the development of the Tuart Atlas (Government of Western Australia 2003); and  
 
• the preparation of the Draft Tuart Conservation and Management Strategy (Tuart 

Response Group 2004). 
 
The Tuart Atlas does not identify any areas of Tuart Woodlands within the study area, 
however, a small area of Eucalyptus gomphocephala Woodland occurs within the subject 
site (see Figure 3.1 of Appendix 3).  This community is of degraded condition, with very 
sparsely scattered tuart trees, among an understorey largely comprising introduced species, 
and the invasive peppermint (Argonis flexuosa). It is estimated that approximately 5-10 tuart 
trees will be disturbed as a result of the proposed development.  The small area of 
Eucalyptus gomphocephla Woodland within the subject site is not considered to be of 
priority for the conservation of tuart within the Swan Coastal Plain. Healthier stands and 
communities of tuart occur within the local area, including a large area of Eucalyptus 
gomphocephala Woodland immediately west of the subject site, adjacent to Rockingham 
Beach Road.   The area of tuart woodland within the Kwinana and Rockingham LGAs 
combined is estimated to be 2408.6 hectares (Tuart Response Group 2004). 
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The Draft Tuart Conservation and Management Strategy recognises six key outcomes for 
the conservation of tuart, and sets out a number of strategies through which to achieve the set 
targets for each outcome.  The key strategy with relevance to the proposed development is as 
follows: 
 

when considering the impacts of clearing, apply the principle of ‘compensatory habitat’ 
and ‘no-net-loss’ habitat at a regional scale. 

 
It is proposed that this will be achieved through planting in excess of 20 tuarts on the reserve 
land that is immediately to the west of the site, and rehabilitation of the reserve in 
conjunction with Councils and community groups. 
 

5.1.3 Threatened Flora Species 

The flora species list compiled during surveys of the study area on 22 and 23 August 2006 
was compared with the database of Western Australian Rare and Priority Flora and the list of 
Significant Flora of the Perth Metropolitan Region (Government of Western Australia 
2000b).  No threatened or priority flora species were recorded within the study area. 
 
A search of both the Department of Conservation and Land Management Threatened 
(Declared Rare) Flora Database and the Western Australian Herbarium Specimen Database 
was undertaken in order to identify any threatened or priority flora species that have 
previously been recorded within a 10 kilometre radius of the subject site.  Searches of these 
databases identified six threatened flora species and four priority flora species previously 
recorded within this 10 kilometre search radius.  None of these records occur directly within 
the subject site.  
 
As set out in Table 5.1, based on basic habitat requirements of each of the species, the 
subject site is considered to contain potential habitat for two of the ten threatened or priority 
flora species.  None of these species has previously been recorded within the subject site.   
 

Table 5.1 - Threatened and Priority Flora species Potentially Occurring  
on the Subject Site (CALM Threatened (declared rare) Flora Database and the 

Western Australian Herbarium Specimen Database) 
 

Species Status Potential to Occur Within Study 
Area 

Lepidium puberulum # Priority 4 The study area potentially supports 
suitable habitat for this species. 

Jacksonia sericea # Priority 4 The study area potentially supports 
suitable habitat for this species. 

* Records from the CALM Threatened (declared rare) Flora Database 
# Records from the Western Australian Herbarium Specimen Database 
 
Key to Status Codes: 
Priority 4 – Rare taxa 

 
 

5.1.4 Threatened Ecological Communities and Geomorphology  

No threatened ecological communities (TECs) (state) or endangered ecological communities 
(Commonwealth EPBC Act) occur within the subject site.  
 
The TEC, Sedgelands in Holocene dune swales of the Southern Swan Coastal Plain, occurs 
to the east of the proposed development area, west of Patterson Road.  This community is 
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declared as a TEC (TEC 19) by CALM, and is also listed under the EPBC Act as an 
Endangered Ecological Community (EEC).  Under the CALM (WA) criteria, this 
community is classified as critically endangered CR B) ii).     
 
TEC 19 is characterised by the presence of a number of sedge species, with the typical 
species being Baumea juncea and Isolepsis nodosa and also the grass Poa porphyroclados.   
Small numbers of Lepidosperma costale, which is a sedge species not listed as occurring in 
TEC19 were recorded within the study area.  This species is not considered to be indicative 
of wetland conditions as it can occur in both dry and wet environments, and is not known to 
be a diagnostic species for TEC 19.  No other sedge species were recorded within the subject 
site during field surveys, and suitable environments for sedgelands were not observed.   
 
Three of the twelve flora species listed as occurring in TEC 19 (Gibson et al. 1994) were 
recorded within the subject site: swamp paperbark (Melaleuca rhaphiophylla), orange wattle 
(Acacia saligna) and Xanthorrhoea priesii.  The presence of these species is not considered 
to indicate the presence of TEC 19, as they are species which are locally common in several 
vegetation communities of the Swan Coastal Plain.   
 
In addition to the absence of characteristic flora species within the subject site, the 
geomorphology of the subject site is not expected to support TEC 19.   
 
The Sedgelands in Holocene dune swales of the Southern Swan Coastal Plain is a remnant 
wetland plant community.  This community occurs in the swales that exist between the crests 
of Holocene dunes.  The dunes were formed as the beach prograded seaward during the last 
major sea level rise which occurred approximately 10,000 years ago.  In the swales where 
TEC 19 occurs the groundwater table is close to or at the ground surface.  These areas 
typically become waterlogged in winter while retaining relatively high moisture near the 
surface in summer (English et al. 2002).   
 
As can be seen from Figure 5.2, the base of the swales, where TEC 19 has been recorded, 
has an elevation typically less than 3 mAHD with the profile exhibiting distinct dune and 
swale sequences which do not exist on the subject site.  By comparison, ground level at the 
proposed Bio-Refinery site is typically 4 to 5 mAHD, making the landform one to two 
metres higher than in the area where TEC 19 has been recorded and hence further from the 
groundwater table.   
 
As discussed, the locations in which the TEC has been recorded have a very shallow 
groundwater table, occurring at or near the surface.  Due to the groundwater level being a 
significant factor in the distribution and floristic components of this TEC, it is not considered 
that the study area supports or has the potential to support this community.  
 
The catchment source for this groundwater is considered critical habitat for this community 
(English et al 2002).  Any changes to the groundwater level may have implications for the 
floristic composition of the TEC.  In terms of groundwater movement, the proposed 
development site is located down gradient of the TEC 19 community and will not lead to any 
changes to the groundwater regime in the vicinity of the TEC 19 community.  The proposed 
development will not discharge water from the Bio-Refinery process to the groundwater and 
therefore has a negligible potential to impact on groundwater quality on the site.  Clean roof 
runoff will be discharged to the underlying groundwater via a series of water treatment 
devices to assist in maintaining the existing groundwater regime. 
 
As such, the proposed development will not impact upon the nearby TEC 19 community. 
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5.1.5 Fauna and Fauna Habitat 
 
Fauna survey of the site has been undertaken as part of this study and the findings of this are 
provided in Appendix 3.  
 
A total of sixteen bird species were recorded within the study area during field surveys.  The 
most commonly recorded bird species were the brown honeyeater (Lichmera indistincta), 
Australian raven (Corvus coronoides), grey fantail (Rhipidura fuliginosa) and the Australian 
magpie (Gymnorhina tibicen).  Two individual brown falcons (Falco berigora) and several 
Australian pelicans (Pelecanus conspicillatus) were observed flying over the study area 
throughout the survey on the morning of 23 August 2003.   
 
No nocturnal bird species were recorded during spotlighting surveys on the night of 
22 August 2003. 
 
Six individual rabbits (Oryctolagus cuniculus) were recorded during spotlighting surveys on 
the night of the 22 August 2006.  No other fauna species were recorded. Numerous rabbit 
diggings were observed throughout the study area, indicating the presence of a resident 
population of high numbers.   
 
The tracks of a large macropod were observed along one of the sandy vehicle tracks running 
through the centre of the study area.  These tracks were tentatively identified to be that of the 
western grey kangaroo (Macropus fuliginosus).   
 
No reptile species were observed during the time of the survey.  This is likely to be a 
consequence of the relatively cool weather during the time of survey and also due to the 
dense ground cover making detection difficult.   
 
No amphibian species were observed during either diurnal or nocturnal surveys.  The study 
area provides no potential habitat for amphibian species. 
 
The habitats of the subject site have been broadly defined as open woodland, tall shrubland 
and open shrubland, while the north-eastern and southern sections of the study area have 
largely been mapped as cleared.  This is discussed further in Appendix 3.  
   

5.1.6 Threatened and Priority Fauna Assessment 
 
No threatened fauna species were recorded within the study area during surveys on 22 and 
23 August 2006.   
 
A search of the CALM Threatened Fauna Database was undertaken (July 2006) in order to 
identify any threatened or priority fauna species that have previously been recorded within a 
10 kilometre radius of the subject site.  This search identified four threatened fauna species 
and ten priority fauna species previously recorded within this 10 kilometre radius.  None of 
these records occur directly within the subject site.  As set out in Table 5.2, potential habitat 
exists on site for three of these species. 
 



Proposed Kwinana Ethanol Bio-Refinery  Existing Environment and Impact Assessment 

 

 Umwelt (Australia) Pty Limited 
2120/R01/V5 February 2007 5.6 

Table 5.2 - Threatened and Priority Fauna Species That Could Occur  
within the Study Area (CALM Threatened Fauna Database) 

 
Species Status Location of Record Date of Latest 

Record 
Potential to Occur 
Within Study Area 

western brush 
wallaby 
Macropus irma 

Priority 4 Leda Nature Reserve 1989 Potential habitat for 
this species occurs 
within the study 
area.  It is unlikely 
to occur due to 
history of 
disturbance within 
the locality 

western false 
pipistrelle 
Falsistrellus 
mackenziei 

Priority 4 Harry Waring 
Marsupial Reserve 

1992 The study area 
provides potential 
foraging habitat for 
this species.  No 
roosting habitat is 
present.  

southern brown 
bandicoot 
Isodon obesulus 
fusciventer 

Priority 5 Cooloongup 
Leda Nature Reserve 
Parmelia/Bertram 
Hope Valley/Postans 

2004 Potential habitat for 
this species occurs 
within the study 
area. 

Key to Status Codes: 
Priority 4 –  Taxa in need of monitoring 
Priority 5 -  Taxa in need of monitoring (conservation dependant) 
 
 

5.1.7 Significant Bird Species of the Swan Coastal Plain 
 
The list of fauna species recorded within the study area during surveys of 22 and 23 August 
2006 was compared with the list of Significant Birds of the Swan Coastal Plain (Government 
of Western Australia 2000b).  One of these species, the brown falcon (Falco berigora) was 
recorded within the subject site, with two individuals being sighted.  This species is listed on 
the CALM Priority Fauna List as Priority 4 (taxa in need of monitoring). 
 
As discussed in Appendix 3 there are 97 Significant Bird Species of the Swan Coastal Plain 
(Government of Western Australia 2000b).  Of these, the subject site provides potential 
foraging habitat (no nesting habitat) for 22 species, and potential foraging and nesting habitat 
for and additional 15 species.  One of the species, the brown falcon, was recorded on the 
subject site on 23 August 2006. 
 
The habitats of the subject site have a history of clearing and disturbance and are of degraded 
condition.  Larger areas of vegetation providing similar habitats of healthier condition occur 
throughout the Swan Coastal Plain region.  These habitats are likely to provide more 
significant foraging and nesting resources than those of the subject site. For many of the bird 
species, the subject site is likely to form part of a wider foraging range, with species moving 
widely between remnant vegetation areas in response to the availability of resources at 
particular times of the year. 
 
While the subject site provides potential habitat for 37 significant bird species of the Swan 
Coastal Plain, there are no bird species for which these habitat resources would be heavily 
relied upon.  The conservation value of the subject site for significant bird species of the 
Swan Coastal Plain is considered to be low on both a regional and local scale.   
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5.2 LANDSCAPE, WETLANDS AND WATERWAYS  
 

5.2.1 Rivers, Creeks, Wetlands and Estuaries 
 
As discussed in Section 2.1, the proposed Bio-Refinery is located on the western edge of the 
Swan Coastal Plain, approximately 250 metres inland from the Indian Ocean.  The site lies 
within the Cockburn Sound catchment on sandy soils with a high groundwater table.  No 
drainage lines run through the proposed site, and topography indicates that surface water on 
the site and the adjacent recreational reserve infiltrates into the underlying soil.  It is 
therefore likely that most water from the site enters Cockburn Sound via groundwater flows, 
and that existing surface water runoff into Cockburn Sound is minimal. 
 
Due to the presence of a succession of irregular ridges and swales associated with the Becher 
Plain in the East Rockingham Industrial Park, it is likely that wetlands may be present in the 
area.  A number of wetlands have been mapped in the vicinity of the proposed site, as listed 
in The Wetlands of the Swan Coastal Plain Volume 2B (Hill et al., 1996).  A study of flora 
and vegetation within the East Rockingham Industrial Park undertaken by ATA 
Environmental Consultants (2002) confirmed that there are sixteen wetlands in the area.  
These wetlands are shown on Figure 5.3. 
 
As shown on Figure 5.3, ATA Environmental Consultants found that eleven of the sixteen 
wetlands identified are ‘conservation wetlands’ as classified under EPA Bulletin 686: A 
Guide to Wetland Management in the Perth and Near Perth Swan Coastal Plain Area (EPA, 
1993).  Under EPA Bulletin 686, conservation wetlands are wetlands which support a high 
level of positive attributes and functions, and should be preserved. 
 
As shown in Figure 5.3, none of the wetlands identified in ATA Environmental Consultants 
(2002) occur within the proposed Bio-Refinery site.  Furthermore, through the design of 
appropriate management measures for the proposed Bio-Refinery, the conservation category 
wetlands present within East Rockingham Industrial Park will not be impacted. 
 
Potential impacts will be mitigated through the use of the following methods: 
 
• recycling of all process water on site (i.e. no discharge of process water to surface or 

groundwater); 
 

• management of surface water to ensure that the groundwater table will be maintained 
through the infiltration of clean runoff from roofs, and treated rainwater from access 
roads; and 

 
• use of baghouse filters, wet scrubbers and bio-filters to ensure that air pollutant 

emissions are negligible and deposition is avoided. 
 
Management measures for the proposed Bio-Refinery are discussed in detail in Sections 5.1 
to 5.3. 
 

5.2.2 Coastal Zone Areas 
 
The proposed Bio-Refinery site is located approximately 250 metres south-east of the high 
tide level at Kwinana Beach, and approximately 215 metres south-east of the primary dune.  
As discussed in Section 2.1, the proposed Bio-Refinery site is located within the Becher 
Plain on a highly disturbed section of a remnant dune and swale system.  The dune system 
has been highly modified through past development of the site, as indicated by the remaining 
tracks running through the site.  As discussed in Section 5.1, the site is also subject to 
rubbish dumping (refer to Plates 5.3 to 5.4) and the character of the existing vegetation is 
degraded (refer to Section 5.1).  It is considered that the remnants of the dune system found 
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on site do not constitute a significant landform, especially given the presence of intact dune 
and swale systems to the south-east of the site.  Regrading of the site to enable the 
construction of the proposed Bio-Refinery is not considered to constitute a significant 
alteration of the landform given its degraded and relatively flat state. 
 
No mangroves are present along Kwinana Beach in the vicinity of the proposed Bio-
Refinery.  Additionally, there will be no discharge of process water from the site, ensuring 
that water quality in Cockburn Sound will not be impacted by the proposed Bio-Refinery.  
The proposed Bio-Refinery is therefore unlikely to impact upon mangroves. 
 

5.2.3 Marine Areas – Cockburn Sound 
 
As discussed in Section 5.2.1 above, the proposed Bio-Refinery site is located within the 
Cockburn Sound catchment, in close proximity to the coastline.  Cockburn Sound is a 
sheltered marine embayment located approximately 20 kilometres south of Perth.  It is the 
most intensively used marine embayment in Western Australia (DEC, 2005), providing safe 
shipping anchorage, a protected setting for significant maritime facilities and opportunities 
for other commercial and recreational activities such as tourism, aquaculture, fishing, sailing, 
and swimming.  Cockburn Sound is also known to support seagrass beds and is significant as 
a fish nursery and habitat (DEC, 2005).  In summary, Cockburn Sound is “highly valued by 
the community for its ecological, economic and recreational attributes” (Government of 
Western Australia, 2005). 
 
The importance of Cockburn Sound in terms of its ecological, recreational, and economic 
functions has been a consideration in the design of a Bio-Refinery process which is 
appropriate within the environmental context of the locality.  The proposed Bio-Refinery 
process has been designed to ensure that all process water will be recycled, ensuring no 
discharge of process water to surface water or groundwater.  Additionally, clean runoff from 
rooftops will be managed in water treatment systems to enable infiltration.  Runoff from all 
roads within the site will be collected and treated before infiltration to ensure that there is no 
contamination of groundwater, and hence Cockburn Sound, as a result of the proposed Bio-
Refinery. 
 
Additionally, baghouse filters, wet scrubbers and bio-filters will be used to ensure that the 
emission of dust and other pollutants to the air is insignificant and does not cause significant 
deposition of dust or other pollutants in Cockburn Sound or its catchment.  Management 
measures proposed for the Bio-Refinery are discussed in greater detail in Sections 5.1 to 5.3. 
 
Based on the results of detailed specialist studies (refer to Sections 5.3 to 5.7) and taking 
into consideration the suite of management measures to be used at the proposed Bio-
Refinery, it is considered that the impact of the proposed Bio-Refinery on Cockburn Sound 
will be negligible. 
 
 

5.3 POLLUTION  
 

5.3.1 Air Quality and Odour 
 
5.3.1.1 Air Quality Emissions and Controls 
 
The proposed Bio-refinery has been designed to have negligible air quality impacts on the 
surrounding area.  Potential gaseous emission points are shown in Figure 5.4.  Emission 
concentrations for each of these locations have been derived from monitoring data from 
similar plants operating throughout the world and from manufacturer’s specifications.  
Predicted worst case emissions are detailed in Appendix 4. 
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Best practice control measures to be incorporated into the proposed Bio-Refinery include: 
 
• Ethanol tanks will be fitted with a floating blanket system, preventing contact with the 

ambient air, reducing the evaporative emissions and VOC emissions to the atmosphere; 
 

• Bio-filters and associated Thermal Drying Unit control measures (i.e. cyclone, condenser 
and knock out drum) will be employed to reduce emissions to air of NO2, SO2, CO and 
Odour; 

 
• Bio-filters will be capable of treating 40,000 m3/hour each but will only be typically 

required to process 25,000 m3/hour providing significant redundancy capacity if 
required; 

 
• At least one steam generating boiler will be configured to run on bio-gas as well as 

natural gas to negate the need  for flaring of methane; 
 
• Steam generating boilers will be low NOx (Dunphy low NOx modulating packaged 

burner); 
 
• Electricity generating engines will be low NOx; 
 
• Thermal Dryer Units will have direct gas burner preheating system that will substantially 

reduce hydrocarbon emissions; 
 

• A CO2 scrubber will be installed on the fermentation stack to reduce VOC and Ethanol 
emissions; 
 

• Aqueous ammonia load out will operate a closed system with vapour return from 
ammonia tankers to ammonia storage tank vapour space.  Storage tanks will vent 
through a water loot – water scrubber; 
 

• The hammer mill will be enclosed to reduce dust emissions; 
 

• Fertiliser plant will be enclosed to reduce dust emissions.  This will include the fitting of 
strip curtains at vehicle entrance and exit locations; 
 

• Bag filters will be employed on the hammer mill; and 
 

• During Thermal Dryer Plant maintenance, exhaust gas from 3 of the 11 engines will be 
directed to one of the steam generating boilers to minimise exhaust emissions and utilise 
the spare heat energy or the engines will be shut down. 

 
5.3.1.2 Air Quality Modelling and Review 
 
An Air Quality Assessment has been undertaken by Heggies Australia to explore potential 
impacts of the proposed Bio-Refinery on air quality of the surrounding area.  A copy of the 
assessment is provided in Appendix 4 which also provides estimates of cumulative levels. 
 
The predicted air quality performance of the Bio-Refinery has been assessed against 
Environment Protection (Kwinana) (Atmospheric Waste) Policy 1999 limits and National 
Environmental Protection Measures (NEPM) standards for ambient air quality. 
 
The air quality assessment has been reviewed by DEC Air Quality Management Branch.  
During the review process DEC has raised a number of issues and these have been 
subsequently addressed in the Air Quality Assessment. 



Proposed Kwinana Ethanol Bio-Refinery  Existing Environment and Impact Assessment 

 

 Umwelt (Australia) Pty Limited 
2120/R01/V5 February 2007 5.10 

 
EPA in correspondence to Primary Energy (see letter of 16 October 2006 in Appendix 14) 
stated that there were issues with determining predicted concentrations using the screening 
model that had been used and that the modelling needed to be reviewed by an expert air 
quality modelling consultant in accordance with DEC’s Air Quality Modelling Guidance 
Notes and draft Guidance Statement No. 47.  Dr Owen Pitts of Air Assessments was engaged 
to undertake a third party peer review of the Air Quality Assessment.   
 
Specifically, Dr Pitts was engaged to: 
 
1. Recommend a suitable meteorological file that would enable threshold concentrations to 

be determined; 
 

2. Review current modelling and reporting including a review of emissions as presented 
and background PM10 levels; 

 
3. Review Heggies’ revised modelling and subsequent report and provide a stand alone 

written review for EPA/DEC as requested in the EPA letter of 16 October 2006. 
 
In discussions with Dr Owen Pitts, DEC Air Quality Branch and other air quality 
consultants, it was identified that three meteorological data sets are available for the area 
surrounding the proposed Bio-Refinery site.  Those are: 
 
• Hope Valley which is located at approximately 30 mAHD on top of a small hill and as a 

consequence is subject to higher winds at night than would be expected for the proposed 
Bio-Refinery site which is at 4 to 5 mAHD and approximately 250 metres from the 
coast. 
 

• Mud Lake which is approximately 2 kilometres inland from the coast, but is affected by 
wind shielding by trees in close proximity to the meteorological station; and 

 
• Woodman Point which is located near the coast but not on a small hill as is Hope Valley, 

and records a higher number of near calm conditions.   
 
Taking these matters into consideration, Dr Pitts recommended that the Ausplume file for 
Woodman Point developed by Ian Wallis of CEE for Water Corporation “was the most 
suitable for modelling near surface releases in the area”.  The file containing meteorological 
data for 2003 and 2004, was subsequently obtained with permission from Water Corporation 
for the data to be specifically used for this project only. 
 
The Woodman Point Ausplume file provided by Ian Wallis of CEE on behalf of Water 
Corporation was subsequently reviewed by Dr Owen Pitts.  Following his review, Dr Pitts 
recommended use of the Woodman Point Ausplume file and made the following comments: 
 
• suspect data that has been previously identified in the Woodman Point meteorological 

data has been deleted from the Ausplume file; and 
 

• there remains an issue of a slight approximately 20 degree wind shift in 6 months of the 
2 years of data which should not affect the results greatly. 

 
The Woodman Ausplume meteorological file developed by Ian Wallis of CEE is based on: 
 
• two years of meteorological measurements collected at the Woodman Point Waste Water 

Treatment Plant.  Wind measurements were undertaken with sensors that met the 
Australian Standard for Class 1 Air Quality wind sensors (AS 2923-1987) with a 
reasonable siting though slightly shielded for SE winds; 
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• stability measurements derived using the USEPA method utilising solar radiation and the 

temperature difference measurements between 2 and 10 metres; and 
 
• mixing heights were determined using NSW EPA screening approach.  This is noted as a 

fairly approximate method, but should have negligible affect on predicted ground level 
concentrations for surface or near surface releases with low buoyancy and for receptors 
within 1 kilometre.  It is noted that for taller stacks the mixing height method is not a 
rigorous approach and may lead to errors.  

 
Dr Pitts recommended that in undertaking the Ausplume modelling a roughness length of 0.3 
to 0.4 metres be used to reflect the mix of vegetation and industry in the area surrounding the 
proposed Bio-Refinery site.  Dr Pitts also recommended that the bio-filters be modelled as a 
volume source and a stack source, as concentrations will be between the two because a 
volume source neglects the buoyancy plume whilst the stack source will over estimate the 
‘plume rise’.  Dr Pitts also reviewed and commented on input data used in the Ausplume 
modelling undertaken by Heggies Australia.   
 
Heggies Australia modelling was revised in accordance with Dr Owen Pitts’ comments.  The 
Air Quality Assessment report was provided to Dr Owen Pitts.  Dr Pitts’ comments dated 
7 December 2006, in regard to the Heggies Australia report, are provided in Appendix 4.  
Following subsequent discussion with DEC Air Quality Management Branch, minor changes 
have been made to the Air Quality Assessment report in respect to the method used to 
calculate ground level NOx concentrations. 
 
EPA Service Unit also raised issues in regard to operation of the Bio-filters and NO2 
Vegetation Standards.  These matters are addressed in Sections 5.3.1.4 and 5.3.1.5 
respectively. 
 
5.3.1.3 Predicted Air Quality Impacts 

 
The closest sensitive receptor to the proposed Bio-Refinery is the Cee & See Caravan Park 
and adjoining residential area to the south-west at North Rockingham.  Kwinana township is 
approximately 3.7 kilometres north-east of the proposed Bio-Refinery site. 
 
A recreation reserve which supports degraded native vegetation and has been subject to 
extensive rubbish dumping abuts the proposed site to the west.  Wells Park and Kwinana 
Beach are located to the west of the recreation reserve.     
 
Air quality parameters modelled were: 
 
• Odour; 
• PM 10 and PM 2.5; 
• Nitrogen Dioxide; 
• Sulphur Dioxide; 
• Carbon Monoxide; and 
• VOCs. 
 
Details of the air quality modelling analysis and results are provided in Appendix 4.  
Predicted worst case incremental increase and cumulative levels for key air emissions at Cee 
& See caravan park North Rockingham with the Bio-Refinery operating at 160 ML per year 
production level are summarised in Table 5.3. 
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Table 5.3 – Predicted Worst Case Bio-Refinery and Cumulative Air Emissions  
at North Rockingham (Caravan Park) 

 
Air Quality 
Parameter 

Averaging 
Period/Percentile 

Maximum 
Permissible 

NEPM 
Concentration 

/Project 
Specific Goal 

Estimated Worst 
Case Incremental 
Increase at North 

Rockingham 
with Bio-
Refinery 

Estimated 
Worst Case 
Cumulative 

Level at 
North 

Rockingham 

Particulate Matter 
(PM10) (µg/m3) 

24 hour 50  0 34.5 

Particulate Matter 
(PM2.5) (µg/m3) 

24 hour 25  <0.9 9.9 

Sulphur Dioxide (SO2) 
(µg/m3) 

1 hour 520  0 101 

Nitrogen Dioxide 
(NO2) (µg/m3) 

1 hour 226 7.6 89.6 

Carbon Monoxide 
(CO) mg/m3 

8 hours 10  0.075 4.1 

VOCs (Ethanol) 
mg/m3 

1 hour 2.1  0.06 0.06 

Odour  (OU) 99.9% 4  0.03 0.03 
Odour  (OU) 99.5% 2  0.008  0.008 

 
 

Kwinana Atmospheric Wastes EPP guidelines for SO2 emissions in Kwinana Area A are 
700 µg/m3 for a 1 hour averaging time which is greater than the adopted NEPM guideline set 
out in Table 5.3.  As shown in Table 5.3, all predicted incremental increases for the above 
air quality parameters are significantly below the relevant NEPM guidelines and are 
significantly below Kwinana Atmospheric Wastes EPP Guidelines.  All predicted worst case 
cumulative levels for the above air quality parameters are also below the relevant NEPM 
guidelines. 
 
5.3.1.4 Odour and Bio-Filter Performance 
 
Potential odour emissions from the site will be negligible with emissions from the ethanol 
fermentation being directed through a wet scrubber before being vented to the atmosphere.  
In addition, bio-gas from the anaerobic digesters will be utilised in electricity generation or 
in the gas fired steam generation boilers used to produce steam on site.  The exhaust gases 
from the generators will be utilised in the Thermal Drying Plants as part of the fertiliser 
drying process from where the gas will be passed through bio-filters before being vented to 
the air.  During periods of Thermal Drying Plant shut down, exhaust gas from engines may 
be directed to the gas fired steam generation boilers where the exhaust heat will be used as 
part of the steam generation process. 
 
The bio-filters, which will be the final and major air emission point for the proposed Bio-
Refinery, have been designed to ensure that air discharged from them has negligible odour.  
The odour assessment undertaken by Heggies Australia (see Appendix 4) concludes that 
odour concentrations as a result of the proposed development at the nearest residential 
receiver (North Rockingham) under worst case conditions as defined in EPA Guidance 
Statement No. 55 will be less than 0.1 odour units per m3 (OU/m3) and will be below the two 
part ‘green-light’ assessment criteria set out in EPA Guidance Statement No. 55. 
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Modelling also indicates maximum odour concentrations as a result of the proposed 
development under worst case conditions will be less than 0.2 OU/m3 at Wells Park and less 
than 0.6 OU/m3 at CBH and the adjoining recreation reserve. 
 
Provisions to avoid “plant upset” conditions at the bio-filters that may impact on the 
surrounding community have been incorporated into the design of the plant,  Provided that 
the bio-filters are constructed according to design and standard operating procedures are 
complied with, no ‘plant upsets’ that have the potential to generate odours that will adversely 
impact on the surrounding community will occur.  Provisions to avoid “plant upset” 
conditions include: 
 
• Flo-Dry supervising the construction of the bio-filters and certifying that they have been 

constructed in accordance with their specifications; 
 
• Flo-Dry providing documented procedures for the ongoing operation and maintenance of 

the bio-filters; and 
 
• implementation of future bio-filters as existing bio-filters reach recommended 

manufacturer operating lifespan. 
 
A number of redundancies and contingency measures in regard to the bio-filters will be 
incorporated into the Bio-Refinery.  These include: 
 
• the thermal drying plants will be the principal source of odour generation as a result of 

drying digested sludge from the anaerobic digesters.  If necessary, it will be possible to 
stop processing digested sludge for a period as there will be additional capacity within 
the bio-digesters to hold sludge.  This will allow the supply of digested sludge to the 
thermal drying units to be stopped and the plants shut down if maintenance of the bio-
filters is required; 

 
• air discharge from the four thermal drying plants can be directed to any of the four bio-

filters if maintenance of one of the bio-filters is required.  Each bio-filter will be 
designed to process up to 40,000 m3/hour.  As a result, the 100,000 m3/hr of flow that 
would be produced with four dryers in full operation could be accommodated by three 
bio-filters with 20% redundancy; 

 
• the gas boilers will be designed to be able to run on either natural gas or bio-gas from the 

anaerobic digesters and will be capable of utilising exhaust gas from the engines to 
produce steam.  As a result, if heat from the engines used to generate electricity is not 
required in the thermal drying plants due to a shut down of the bio-filters, exhaust gas 
will be diverted or the bio-gas will be directed to the gas boilers and electricity 
production will either reduce or cease temporarily while bio-filters are being maintained 
or repaired; 

 
• bio-filter fans will be provided in duty standby mode. The bio-filter themselves will have 

the facilities to transfer odour streams from one to the other; and 
 
• the thermal drying plants will not operate during power outage and hence odorous gases 

that would otherwise need to be treated will not be produced.  As a consequence no 
contingency for the bio-filters is required for periods of power loss. 

 
5.3.1.5 NOx Impacts on Vegetation  
 
Modelling of the bio-filters as a volume source (which is considered to over estimate ground 
level NOx concentrations), indicates that NOx concentrations may exceed World Health 
Organisation (WHO) suggested guidelines for maintaining the health of plants in a small 



Proposed Kwinana Ethanol Bio-Refinery  Existing Environment and Impact Assessment 

 

 Umwelt (Australia) Pty Limited 
2120/R01/V5 February 2007 5.14 

area around the plant.  Modelling the bio-filters as a low stack which may be closer to the 
real performance of the bio-filter indicates that WHO suggested guidelines would not be 
exceeded.  It is understood that the WHO suggested guidelines were developed for European 
vegetation and conditions and as a result may not be applicable to Australian vegetation and 
conditions. 
 
To address this potential for impact on adjoining native vegetation, Primary Energy will 
monitor the health of vegetation and ground level NOx concentrations in the recreation 
reserve.  This will be done to: 
 
• assist in determining what actual NOx ground level concentrations may exist (given the 

inconsistencies in the output from model(s) discussed above); and 
 

• monitor if this does have impact on native WA vegetation. 
 
In conjunction with this, a range of contingency measures will be developed that can be 
implemented if elevated NOx levels or adverse impacts are detected.  These could include 
fitting catalytic converters to the gas engines, enhancing the NOx removal from the 
cyclones/knock out drums, modifying the bio-filters by enclosing the sides and changing the 
roof so that they act more as stacks than volume sources or possibly installing gas turbines 
rather than engines. Primary Energy’s commitments in regard to this are set out in 
Section 7.2.1. 
 
Primary Energy has committed to cleaning up the recreation reserve and planting additional 
native trees and shrubs in the area.  The performance and health of these trees will be 
monitored. 
 

5.3.2 Surface Water and Groundwater  
 
The Bio-Refinery has been designed based on Water Sensitive Urban Design principles and 
to be in accordance with key objectives for water management as set out in “Stormwater 
Management Manual for Western Australia” (DEC February 2004).  Those nine key 
objectives are: 
 
1. Maintain or improve surface and groundwater quality;  

 
2. Maintain existing water cycle balance in terms of water quantity; 
 
3. Conserve water by maximising re-use; 
 
4. Preserve ecosystem health by maintaining natural drainage lines; 
 
5. Ensure that the system has long term economic viability; 
 
6. Ensure the system does not increase public risk or risk of injury; 
 
7. Ensure buildings and structures are not in areas prone to flooding or water logging; 
 
8. Recognise social values in developing water management systems; and 
 
9. Ensure that the development includes best practice stormwater management. 

 
The proposed Bio-Refinery includes the following water management measures that are 
consistent with the above nine objectives.  Components of the stormwater management 
system and design details are shown on Figure 5.5: 
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• In terms of process, the plant will operate a closed water management system to 
conserve water with all waste water from the various sections of the Bio-Refinery 
process treated on-site using reverse osmosis and ultrafiltration treatment facilities.  
Treated water will then be re-used in the process.  Salts separated out by the treatment 
process will be used as input to the fertiliser manufacture process.  In this way the 
process has negligible potential to adversely impact on surface or groundwater quality. 

 
• Some make up water will be required to replace that lost from the cooling towers.  This 

make up water will be sourced from recycled water that will be supplied to the site either 
via WaterCorp’s Sepia Depression Line (which will be treated on site prior to use) or an 
alternate source of recycled water. 

 
• Potable water from WaterCorp’s reticulated water supply will only be used for potable 

purposes such as in administration building and laboratories that will be constructed on 
site.  

 
• Runoff from hard stand areas and the roofs of buildings will be collected in a series of 

tanks and sumps before being conveyed to gravel trenches that will dissipate flow 
velocities.  Runoff from car parks and trafficked areas will be directed to a series of 
gully pits that will be fitted with removal filter baskets or similar to assist in removal of 
hydrocarbons from the runoff stream.  All gully pits will discharge to a sub-surface 
gravel trench system.  These measures will ensure that the proposed development does 
not result in increases in peak discharge from the site and that the existing recharge 
regime of the underlying groundwater system is maintained.  The site is located on 
highly permeable dune sand with the groundwater table being 1.5 to 2 metres below the 
surface.  As a result, groundwater recharge via gravel trenches as proposed will not 
result in water logging or localised flooding and will not adversely impact on 
surrounding developments or land uses.  The proposed development will not adversely 
impact on groundwater quality or quantity. 

 
• There are no drainage lines on the site and there will be no surface water discharges from 

the site.  As a consequence, the proposed development has negligible potential to 
adversely impact on surface water quality. 

 
• Non-hardstand areas that do not form part of site landscaping will have gravel placed on 

the surface to minimise weed growth and to minimise the amount of water required to 
maintain grassed or vegetated areas.   

 
• Landscaped areas will be watered using roof runoff and via runoff to the proposed gravel 

trench system. 
 
• The stormwater water management system will require comparatively low ongoing 

maintenance and as a result will be readily sustainable in an economically viable manner 
into the future.   

 
• The proposed stormwater management system will not increase public risk or risk of 

injury. 
 

5.3.3 Noise and Vibration 
 
5.3.3.1 Bio-Refinery Noise and Vibration Emissions and Previous Noise Modelling 
 
The proposed Bio-refinery has been designed to have minimal noise and vibration emissions. 
There will be no piling, blasting or impact loadings required at the site during construction or 
operation phases.  In addition all equipment on-site such as engines used to generate 
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electricity will be designed to have negligible vibration characteristics to assist in minimising 
noise emissions that may otherwise be caused by resonance of enclosures.  As a result, the 
proposed development has negligible potential to create adverse vibration impacts. 
 
A detailed assessment of potential noise emissions from the proposed development during 
construction and operation phases has been undertaken by Heggies Australia and is provided 
in Appendix 5.  Noise modelling has been undertaken using Environmental Noise Model 
(ENM), which is accepted by government agencies throughout Australia.  Modelling has 
been undertaken in accordance with EPA Guidance Statement No. 8.  ENM was used to 
develop a high resolution noise model of the proposed development to enable appropriate 
noise mitigation measures to be investigated.  As detailed in Appendix 5, the noise model 
developed for the Bio-refinery included 190 separate noise sources based on equipment type 
and noise source locations provided by project engineers, TFA Project Group. 
 
In 2002, Kwinana Industry Council (KIC) developed a cumulative noise model for the 
Kwinana Industrial Area using ENM.  The KIC model has been updated on several 
occasions by Herring Storer Acoustics on behalf of KIC.   
 
To ensure consistency with the KIC cumulative model, topographic information and 
meteorological data used in the cumulative noise model, was obtained from Herring Storer 
Acoustics with the permission of KIC and used in the high resolution noise model developed 
by Heggies Australia for the proposed Bio-Refinery.     
 
The noise model was then used to investigate potential noise levels as a result of the 
proposed development during construction and operation phases and to determine what noise 
control measures would be required.  Modelling was undertaken for calm conditions, and a 
range of meteorological conditions including worst case wind and temperature inversion 
conditions as defined in Guidance Statement No. 8 with the Bio-Refinery operating at 
160 MLpa ethanol production capacity.   
 
Assessment was undertaken at three locations in North Rockingham, being the Caravan 
Park, Governor Street and Weld Street which are the closest residential receivers.  Modelling 
indicated that a range of best practice noise control measures would be required to achieve a 
night time noise goal of 35 dBA LA10 at the Caravan Park, 34 dBA LA10(15 minute) at Governor 
Street and 31 dBA LA10 at Weld Street.  These noise criteria have been reviewed by DEC 
Noise Management Branch and accepted as being appropriate (see Appendix 5).   
 
5.3.3.2 Proposed Noise Control Measures 
 
The facility has been designed to have low noise emissions with extensive noise attenuation 
works and control measures being incorporated into the Bio-Refinery. Noise control 
measures to be incorporated into the proposed Bio-Refinery include: 
 
• construction of a 5 metre high acoustic barrier either along the southern boundary of 

CBH or along the southern boundary of the proposed Bio-Refinery site; 
 

• construction of 2 metre high barriers adjacent to the air coolers as detailed in 
Appendix 5; 

 
• lining of the generator building and hammer mill buildings with suitable acoustic rated 

insulation to reduce noise reverberation in the building and achieve a minimum noise 
transmission loss of 30 dBA;  

 
• agitators on the digestion tanks will be enclosed to provide a minimum noise 

transmission loss of 10 dBA; and 
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• enclose all pumps in the digester tank area with three sided enclosures. 
 
During the final design phase, further research will be undertaken into the selection of 
suitable low noise emission equipment that will be utilised in the proposed development 
where possible.  Additional noise control measures may include the use of wheat rollers 
rather than hammer mills, low speed fans and agitators, and changes to air cooler elevations.  
 
Ongoing noise analysis will be undertaken as part of the final design process and the 
complete plant will be remodelled prior to being commissioned.  Modelling will include re-
assessment of potential cumulative noise impacts.   
 
5.3.3.3  Available Meteorological Data and Default Conditions 
 
As stated in Section 5.3.3.1, in developing the noise ENM noise model for the proposed Bio-
Refinery, topographic and meteorological data used in the KIC cumulative noise model was 
obtained.  This data set utilised default meteorological conditions set out in EPA Guidance 
Statement No. 8.  Section 5.2.2 of EPA Guidance Statement No. 8 states that: 
 

The meteorological conditions selected for the model can have a significant effect on 
the result. The EPA policy is that compliance with the assigned noise levels needs to be 
demonstrated for 98 per cent of the time, during the day, evening/Sunday and night 
periods, for the month of the year in which the “worst case” weather conditions prevail. 
 
There are two alternative methods by which this may be demonstrated under this policy: 
 
(A) Default conditions - 
 
Where there is a lack of appropriate meteorological data which are applicable to the 
particular site, the modelling conditions should be set as follows: 
 

Parameter  Day ( 0700 - 1900) Night (1900 - 0700) 
Wind speed  4 m/s 3 m/s 
Temperature inversion lapse rate  Nil 2 ºC/100m. 
Temperature  20 °C 15 ºC 
Relative humidity  50% 50% 

 
 
(B) Site-specific conditions - 
 
Where there is at least 12 months of weather data available for a monitoring site which 
is representative of the subject site, then the following procedure may be used to select 
modelling parameters: 
 
1.  Select the wind data representing the “worst case” month from the latest 12 

months of data, that is, with the highest percentages of winds blowing from the 
source to the receiver at speeds in the following ranges: 

• 0.5 - 4 m/s during day time (0700 - 1900 hours); and 
• 0.5 - 3 m/s during night time (1900 - 0700 hours). 

 If temperature lapse rate data is available, then select the month with the highest 
combination of night time wind speeds in the range 0.5 - 2 m/s and the presence 
of a temperature inversion. 

 
2.  For the worst case month, determine the percentage incidence of winds blowing 

from the source to the receiver at the speeds indicated above, as a total of the 
three most influential directions over a 90 degree span. For example, if the 
receiver is to the east of the source, the incidence should be the total of the 
incidences for the westerly, north-westerly and south-westerly directions. Call 
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this quantity I, and determine it for both day and night, as a percentage of the day 
time and night time hours in the month. 

 
3.  If I is less than or equal to 2 per cent, then model for calm conditions.  
 If I is greater than 2 per cent, then model for a wind velocity V determined from 

the following formula: 
 
V = I - 2 m/s, (rounded to the nearest whole number), 

 
up to the maximum value for V of 4 m/s (day) or 3 m/s (night). 

 
4.  If temperature lapse rate data is available, then use the typical lapse rate 

corresponding to the wind velocity assumed for night time. If there is no 
temperature lapse rate data, then use a value T for night time, such that  

 
   T = 5 - V degC/100m. 

 
Detailed meteorological data is available for Woodman Point for 2003 and 2004.  As 
discussed in Section 5.3.1.2, this data set is considered to be the most representative of the 
proposed Bio-Refinery site which is located in a similar topographic position to Woodman 
Point being at approximately 5 mAHD and adjacent to the coast.  Analysis of this data is 
discussed in Appendix 5 
 
5.3.3.4 Predicted Noise levels 
 
In assessing the potential noise impacts of the proposed Bio-Refinery, a number of scenarios 
were considered and modelled using the detailed ENM model that was developed for the 
project.  Modelling included the noise control measures set out in Section 5.3.3.2.  This 
analysis is detailed Appendix 5 and includes: 
 
• Bio-Refinery operations with the acoustic wall being located at the southern boundary of 

the proposed Bio-Refinery (Scenario 1) and the alternative of the acoustic wall at the 
southern boundary of CBH (Scenario 2). 

 
• A range of meteorological conditions as set out below: 
 

 Day calm; 
 Day prevailing wind (4 m/s from NE); 
 Night calm; 
 Night temperature inversion of 2 ºC/100 m and 3 ºC/100 m; 
 Night prevailing wind of 2 m/s to 3 m/s from North East; and 
 Night temperature inversion (2 ºC/100 m) plus Night prevailing wind of 2 m/s to 

3 m/s from North East. 
 
Results from the noise modelling for acoustic wall Scenarios 1 and 2 and the above range of 
meteorological conditions are set out in Tables 5.4 and 5.5. 
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Table 5.4 – Predicted Noise Levels - Bio-Refinery Operation Only - 
Acoustic Wall Scenario 1  

 
Predicted Noise Level LA10(15minute) (dBA) Scenario 

Caravan 
Park 

Criteria  
(LA10 

15minute) 

Governor 
Street 

Criteria  
(LA10 

15minute) 

Weld 
Street 

Criteria  
(LA10 

15minute) 
Day - calm 20 dBA 28 dBA 25 dBA 
Worst Case - Day  
(Default 
Conditions) 
(4 m/s NE Wind) 

26 dBA 
45 dBA 

34 dBA 
44 dBA 

34 dBA 
41 dBA 

Night - Calm 20 dBA 28 dBA 25 dBA 
Night - 2°C/ 100m 
Temp Inversion 21 dBA 29 dBA 27 dBA 

Night - Wind  
(3 m/s NE Wind) 23 dBA 32 dBA 31 dBA 

Night - Wind  
(2.9 m/s NE Wind) 23 dBA 32 dBA 31 dBA 

Night - Wind  
(2.8 m/s NE Wind) 23 dBA 32 dBA 31 dBA 

Night - Wind  
(2.7 m/s NE Wind) 23 dBA 31 dBA 31 dBA 

Night - 2.1 m/s NE 
Wind + 
1.5°C/100m Temp 
Inversion 

22 dBA 31 dBA 30 dBA 

Night - 2 m/s NE 
Wind + 2°C/100m 
Temp Inversion 

22 dBA 31 dBA 30 dBA 

Night - 2 m/s NE 
Wind + 3°C/100m 
Temp Inversion 

23 dBA 32 dBA 31 dBA 

Worst Case Night 
(Default 
Conditions) 
3 m/s NE Wind + 
2°C/100m Temp 
Inversion 

26 dBA 

35 dBA 

34 dBA 

34 dBA 

32 dBA 

31 dBA 

 
 

Table 5.5 – Predicted Noise Levels - Bio-Refinery Operation Only - 
Acoustic Wall Scenario 2  

 
Predicted Noise Level LA10(15minute) (dBA) 

Scenario Caravan 
Park 

Criteria  
(LA10 

15minute) 

Governor 
Street 

Criteria  
(LA10 

15minute) 

Weld 
Street 

Criteria  
(LA10 

15minute) 
Day - calm 21 dBA 29 dBA 26 dBA 
Worst Case - Day  
(Default 
Conditions) 
(4 m/s NE Wind) 

27 dBA 
45 dBA 

35 dBA 
44 dBA 

35 dBA 
41 dBA 
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Table 5.5 – Predicted Noise Levels - Bio-Refinery Operation Only - 
Acoustic Wall Scenario 2 (cont) 

 
Predicted Noise Level LA10(15minute) (dBA) 

Scenario Caravan 
Park 

Criteria  
(LA10 

15minute) 

Governor 
Street 

Criteria  
(LA10 

15minute) 

Weld 
Street 

Criteria  
(LA10 

15minute) 
Night - Calm 21 dBA 35 dBA 29 dBA 34 dBA 26 dBA 
Night - 2°C/ 100 m 
Temp Inversion 22 dBA 30 dBA 28 dBA 

Night - Wind  
(3 m/s NE Wind) 24 dBA 33 dBA 32 dBA 

Night - Wind  
(2.9 m/s NE Wind) 23 dBA 32 dBA 31 dBA 

Night - Wind  
(2.8 m/s NE Wind) 23 dBA 32 dBA 31 dBA 

Night - Wind  
(2.7 m/s NE Wind) 23 dBA 32 dBA 31 dBA 

Night - 2.1 m/s NE 
Wind + 1.5°C/100 
m Temp Inversion 

22 dBA 31 dBA 31 dBA 

Night - 2 m/s NE 
Wind + 2°C/100 m 
Temp Inversion 

23 dBA 32 dBA 31 dBA 

Night - 2 m/s NE 
Wind + 3°C/100 m 
Temp Inversion 

23 dBA 33 dBA 32 dBA 

Worst Case Night 
(Default 
Conditions) 
3 m/s NE Wind + 
2°C/100 m Temp 
Inversion 

27 dBA 

 

35 dBA 

 

33 dBA 

31 dBA 

 
 
As can be seen from Tables 5.4 and 5.5, modelling indicates that under calm day and night 
time conditions, noise emissions from the Bio-Refinery can comply with relevant noise 
criteria with predictions of 28 dBA LA10 or less for Scenario 1 and 29 dBA LA10 or less for 
Scenario 2.   
 
Modelling (see Tables 5.4 and 5.5) indicates that under default worst case night time 
conditions (i.e. 3m/s wind from north-east and 2 ºC/100 metre temperature inversion a 1 
dBA exceedance of relevant noise criteria is predicted at Weld Street in North Rockingham 
under Scenario 1 and 2 dBA exceedance is predicted under Scenario 2.  Modelling indicates 
that under default worst case meteorological conditions, relevant noise criteria are met at all 
other locations for Scenario 1 with a 1 dBA exceedance predicted for Governor Street under 
Scenario 2 with worst case meteorological conditions.  .  Individual facility noise contours 
under temperature inversion and 2 m/s wind from the north-east are shown on Figure 5.6. 
 
As set out in Tables 5.4 and 5.5, modelling indicates that noise criteria are met at all 
locations for both Acoustic Wall Scenarios for wind speeds of 2 m/s or less with a 2 ºC/100 
m temperature inversion.  As detailed in Appendix 5, analysis of meteorological data for 
Woodman Point indicates that during the worst month (i.e. June 2004) temperature 
inversions with winds from the north-east of between 2 m/s and 3 m/s occur less than 2% of 
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the time (i.e. didn’t occur at all).  Analysis of the most recent available meteorological data 
for Woodman Point indicate that the operation of the proposed Bio-Refinery can comply 
with relevant noise criteria under worst case conditions more than 98% of the time and hence 
will be in accordance with EPA policy as set out in EPA Guidance Statement No. 8 – 
Environmental Noise.   Modelling also indicates that the development and operation of the 
proposed Bio-Refinery will comply with the requirements of the WA Environmental 
Protection (Noise) Regulation 1997.   
 
5.3.3.5 Acoustic Wall Location and Train Noise 
 
During community consultation undertaken for the proposed Bio-Refinery, noise levels from 
CBH operations and rail noise in particular, were raised as major issues for North 
Rockingham residents.   These are existing noise conditions and will not form part of the 
proposed development.  CBH has confirmed in writing that the proposed Bio-Refinery will 
not increase train movements servicing CBH operations beyond those already permitted, as 
the Bio-Refinery will utilise low grade wheat that would otherwise be exported from CBH.   
 
To assist in reducing noise levels in North Rockingham, Primary Energy has offered, as an 
alternative to constructing an acoustic wall along the southern boundary of the Bio-Refinery 
site, to fund construction of an acoustic wall along the southern boundary of the CBH 
facilities.  Preliminary verbal discussions with Westnet Rail and CBH have indicated that 
neither company would object to construction of the alternative wall along the southern 
boundary of CBH that linked with the existing Westnet Rail acoustic rail barrier. 
 
These works will include extending the existing acoustic rail barrier that has been 
constructed around the south-western quadrant of the Westnet Rail Loop to link with the 
acoustic wall to be constructed along the southern boundary of the CBH facility (refer to 
Figure 5.7).  The existing acoustic rail barrier and new wall would be constructed to a height 
of 5 metres.  This will increase the height of the existing rail barrier from 4 metres to 5 
metres and will fill in the approximately 50 metre gap that exists between the CBH buildings 
and the existing rail barrier.  As discussed in Appendix 5, modelling indicates that 
construction of the wall in this location and extension of the existing wall around the existing 
rail loop will result in up to a 6 dBA (LA10) reduction in noise levels from CBH operations.   
 
Inspection of the structure of the existing noise barrier around the rail loop indicates that it 
could feasibly be extended to be 5 metres high without significant change to the existing 
structural components of the wall.  
 
In addition, as detailed in Table 5.6, modelling indicates that construction of the wall will 
result in approximately a 10 dBA to 11 dBA reduction in train noise.   
 

Table 5.6 – Predicted Train Noise Levels With and Without  
5 metre High Acoustic Wall 

 
Contributed Noise Level LAeq(15 minute) (dBA) Noise Scenario 

Caravan Park Governor St Weld St 
Noise from trains with no 
barrier 

42 44 43 

Noise from trains with 
5 m high noise barrier 

32 33 32 

Predicted Noise 
Reduction 

10 11 11 
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Analysis indicates rail noise levels from rail operations on the rail loop would be classified in 
accordance with Road and Rail Transportation Noise – Guidance No. 14 as: 
 
 Noise Amenity Rating N1 without the noise barrier and N0 with a barrier for the daytime 

and; 
 
 Noise Amenity Rating N2 without the noise barrier and N1 with a barrier for the night 

time.   
 
As set out in Tables 5.4 and 5.5, assessment indicates that if the acoustic wall was 
constructed along the southern boundary of the proposed ethanol plant, noise levels at North 
Rockingham residential area as a result of operation of the Bio-Refinery alone, would be 
approximately 1 dBA less than if the wall was constructed along the southern boundary of 
CBH under all meteorological conditions.  No noise attenuation from CBH operations or rail 
activities would, however, be achieved. 
 
Construction of an acoustic wall along the southern boundary of CBH, as proposed, will 
result in an overall reduction in noise levels at North Rockingham with the Bio-Refinery 
operating when compared to those current noise levels generated by operations at CBH.  
Noise emissions from train movements on the rail loop (which will not change as a result of 
the proposed Bio-Refinery operations) will also be reduced though augmentation of the 
existing noise wall adjacent to the rail loop.  As discussed, train movements are not expected 
to change as a result of the development of the proposed Bio-refinery. 
 
As discussed, Primary Energy has indicated that it will contribute funds for the construction 
of a 5 metre high acoustic wall at the southern end of CBH if this option is adopted and 
relevant land owners consent, development approvals and licences are granted.  If these 
approvals are not forthcoming the acoustic wall will be constructed along the southern 
boundary of the proposed Bio-Refinery.   
 
All noise walls and barriers will be constructed to the height modelled in the ENM model set 
up for the project and will be continuous along the length modelled. The construction 
material used in the barriers for the Bio-Refinery is not critical to the sound attenuation 
provided by the wall.  This is due to the fact that the noise which travels through the wall is 
only a minor contributor when compared with that which travels over the wall.  A material 
such as timber, light weight concrete or besser block which is more absorbent is favoured in 
applications where noise sensitive receivers are in close proximity to the wall in comparison 
to a metal wall construction. 
 
5.3.3.4 Construction Phase Noise Emissions 
 
An assessment of potential noise emissions during the construction phase for the proposed 
Bio-Refinery has been undertaken by Heggies Australia (see Appendix 5).  Predicted 
construction phase noise emissions are summarised in Table 5.7.  
 

Table 5.7 – Predicted Noise Levels From Construction Activities 
 

Location Activities at Northern End of Site  Activities at Southern End of Site 
Worst Case Day Contributed Noise Level (LA10)((15 minute) (dBA 

Caravan Park 25 43 
Governor St 37 44 

Weld St 41 44 



Proposed Kwinana Ethanol Bio-Refinery  Existing Environment and Impact Assessment 

 

 Umwelt (Australia) Pty Limited 
2120/R01/V5 February 2007 5.23 

Table 5.7 – Predicted Noise Levels From Construction Activities (cont) 
 

Location Activities at Northern End of Site  Activities at Southern End of Site 
Typical Scenario Calm Contributed Noise Level LA10 (15 minute) (dBA  

Caravan Park <25 29 
Governor Street <25 29 

Weld Street <25 27 
 
 
These predicted construction noise emissions do not take into account the additional noise 
attenuation that will be achieved through construction of the acoustic wall at the southern 
end of the proposed Bio-Refinery site or CBH site.  Construction of this acoustic wall will 
result in a reduction in construction phase noise emissions when measured at North 
Rockingham of approximately 3 to 8 dBA depending on the location of the noise barrier and 
the proximity to the equipment being used. 
 
All noise generating activities during the construction phase will be undertaken between the 
hours of 7.00 am and 7.00 pm Monday to Saturday. 
 
5.3.3.5 Cumulative Noise Emissions 
 
To investigate potential cumulative noise impacts, Herring Storer Acoustics predicted noise 
emissions from the Bio-Refinery into the KIC Cumulative Noise Model.  These predictions 
were based on a previous layout of the proposed Bio-Refinery however are considered to be 
indicative of the cumulative noise contribution that the proposed Bio-Refinery will make to 
surrounding noise levels.  The Herring Storer report did not take into consideration 
additional noise attenuation that will result from construction of the acoustic wall along the 
southern boundary of the CBH site or the proposed extension of the existing acoustic wall 
around the rail loop.  A copy of Herring Storer Acoustics’ report is provided in Appendix 6.  
The findings of the report in terms of cumulative noise are summarised Table 5.8. 

 
Table 5.8 – Worst-Case Predicted Noise Levels From All Industries, dBA  

 
Location Wind Condition Assigned 

Night 
Level, 

dB LA10 

Corresponding 
Noise Level from 

Proposed Bio-
Refinery 

Worst-Case 
Noise Level 
From All 
Existing 

Industries 

Combined Change 

Hope Valley 3m/s Westerly, 
2oC/100 m 

43 16.8 47.3 47.3 0 

Wattleup 3m/s South-westerly, 
2oC/100 m 

45 15.4 43.2 43.2 0 

Medina 3m/s Westerly, 
2oC/100 m 

35 23.3 42.0 42.1 +0.1 

Calista 3m/s Westerly, 
2oC/100 m 

35 21.9 38.5 38.6 +0.1 

Leda 3m/s North-westerly, 
2oC/100 m 

35 21.0 37.6 37.7 +0.1 

Hillman 3m/s Northerly, 
2oC/100 m 

35 22.5 36.4 36.6 +0.2 

North 
Rockingham 

3m/s North-easterly, 
2oC/100 m 

35 25.1 40.7 40.8 +0.1 
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As can be seen from Table 5.8, predicted noise levels from the Bio-Refinery are 
significantly lower than the limit of 5 dBA below assigned noise levels at all locations in 
accordance with the requirements of Environmental Protection (Noise) Regulation 1997.  
Cumulative noise modelling results set out in Table 5.8, indicate that without Scenario 1 or 
Scenario 2 acoustic wall, the operation of the proposed Bio-Refinery is predicted to increase 
cumulative noise levels at North Rockingham by approximately 0.1 dBA and at Hillman by 
0.2 dBA.  Subsequent modelling undertaken by Heggies (see Appendix 5) indicates that 
construction of the acoustic wall at the southern boundary of CBH will reduce noise levels in 
North Rockingham under worst case meteorological conditions by 6 dBA at the caravan park 
and by 2 dBA at Weld Street.   
 
Modelling of final plant layout and equipment to be utilised will be undertaken prior to 
commissioning of the plant to ensure that the Environmental Protection (Noise) Regulation 
1997 will be complied with.  This modelling will include re-assessing cumulative noise. 
 

5.3.4 Solid Waste 

There will be no waste generated at the site other than normal office waste (e.g. paper, 
plastics, containers) that will be disposed of at an approved waste facility.   
 
The Bio-Refinery process has been designed to utilise all by-products that will be generated, 
with each of these by-products being converted into fuel grade ethanol, green electricity, 
aqueous ammonia or fertiliser.  The process will also utilise wheat dust from CBH and liquid 
starch, which would otherwise be taken to landfill. 
 
 

5.4 GREENHOUSE GAS EMISSIONS AND ENERGY CONSIDERATIONS   
 
Primary Energy commissioned CSIRO to undertake a life cycle assessment of greenhouse 
gas emissions for an Ethanol Bio-Refinery similar to that proposed for Kwinana. 
 
Life cycle assessment (LCA) is the assessment of the environmental impact of a given 
product or service throughout its lifespan. The goal of LCA is to compare the environmental 
performance of products and services. The term 'life cycle' refers to the notion that for a 
holistic assessment the raw material production, manufacture, distribution, use and disposal 
including all intervening transportation steps need to be assessed.  
 
Greenhouse gases are gaseous components of the atmosphere that contribute to the 
greenhouse effect (commonly referred to as “global warming”). The major natural 
greenhouse gases are water vapour, which causes about 36-70% of the greenhouse effect on 
Earth (without the inclusion of clouds; when considering water vapor and clouds together, 
the contribution is 66-85%); carbon dioxide, which causes 9-26%; and ozone, which causes 
3-7%. Minor greenhouse gases also include methane, nitrous oxide, sulphur hexafluoride, 
and chlorofluorocarbons. 
  
Greenhouse gas emissions considered in this study were carbon dioxide, methane, and 
nitrous oxide. To enable comparison of different gases, emissions were expressed in carbon 
dioxide equivalents (CDE) as shown in Table 5.9. 
 

Table 5.9 - Carbon Dioxide Equivalents 
 

Gas Carbon Dioxide Equivalents 
Carbon Dioxide 1 
Methane 21 
Nitrous Oxide 310 
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The CSIRO LCA assessed all processes associated with the production and use of ethanol 
from the proposed Bio-Refinery.  These processes included: 
 
• Grain production and transport; 

 
• Tractor combustion emissions; 

 
• Ethanol production; 

 
• Fuel blending and distribution; and 

 
• Production of by-products (i.e. renewable energy, phosphate fertiliser, potassium 

fertiliser, aqueous ammonia) in comparison to equivalent production systems. 
 
A detailed comparison of both PULP (Premium Unleaded Petrol) and E10 (a blend by volume 
of 10% ethanol in petrol) was undertaken as part of CSIRO’s review.  Comparing the Bio-
Refinery and the conventional fuel scenarios for 1000 L of ethanol production, as set out in 
Table 5.10, the Bio-Refinery scenario indicates a 2531 kg carbon dioxide equivalent 
reduction compared to the conventional fuel scenario.  Data provided in Table 5.10 takes 
into account common fuel and tailpipe emissions as ethanol is blended with 90% petrol by 
volume, making these emissions common to both scenarios.   
 

Table 5.10 - Comparison for 1000 L of ethanol production 
(with common fuel/tailpipe emissions subtracted) 

 
Functional unit Production of CO2 for 

bio-refinery scenario (kg) 
Production of CO2 for 

conventional fuel scenario (kg) 
Feedstock including delivery 636 0 
Bio-refinery operation 135 0 
Additional petroleum production 0 519 
Increased tailpipe emissions 0 1367 
Phosphate 0 114 
Potassium 0 13 
Ammonia 0 57 
Electricity 0 1231 
Total emissions 771 3302 

 
 
Table 5.11 provides a comparison of CO2 equivalent emissions between E10 and PULP per 
kilometre.  This analysis is based on an assumed energy consumption of 4.63 MJ/km by the 
vehicle.  
 

Table 5.11 -Comparison of CO2 equivalent Emissions for E10  
and PULP per driven kilometre 

  
Emission Source E10 scenario (g CO2/km) PULP scenario (g CO2/km) 

Ethanol production -7.81 0.0 
Petroleum production 40.26 46.55 
Fuel production total 32.44 46.55 
Tailpipe emissions 249.28 265.85 
Total 281.72 312.4 
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As shown in Table 5.11, net C02 equivalent generation from the use of E10 fuels per 
kilometre drive is approximately 90% of that generated using PULP. 
 
Based on the CSIRO’s findings, at a production level of 160 ML of ethanol per year, the 
total CDE reduction as a result of using ethanol as a fuel-additive is estimated to be 
approximately 400,000 tonnes per year.  As set out in Table 5.12, use of ethanol rather than 
100% PULP combined with the greenhouse gas savings created in the production of by-
products from the proposed Bio-Refinery will, at a production rate of 160 ML per year, 
reduce carbon dioxide emissions by 400,000 tonnes per year.  In terms of greenhouse gas 
generation, this is the equivalent of removing approximately 95,000 cars from Australian 
roads. The various contributions to this net reduction in CDE emissions are set out in 
Table 5.12.   
 

Table 5.12 - Carbon Dioxide Balances 
 

Emission Source Carbon Dioxide Equivalent 
Emissions 

The agricultural sector +101,760 tonnes CO2 
The ethanol processing stage +21,600 tonnes CO2 

The co-product processing stage -226,400 tonnes CO2 
Tailpipe emissions -218,890 tonnes CO2 
Fuel productions savings -80,040 tonnes CO2 
Total Emissions -401,970 tonnes CO2 

 
 
Analysis also indicates that production of ethanol, green electricity, aqueous ammonia and 
fertiliser at the proposed Kwinana Bio-Refinery will generate the equivalent of 
approximately 11 times the amount of fossil fuel derived energy consumed by the Bio-
Refinery process.  The process has been designed to utilise all by-products that would 
normally be discharged in the waste stream.  As a result, there will be no waste products 
from the process that would require further treatment or disposal.   
 
 

5.5 CONTAMINATION   
 
The proposed Bio-Refinery site is located between the existing Kwinana Industrial Area and 
Cockburn Sound.  DEC has indicated that pollution of groundwater adjacent to the site has 
occurred in the past as a result of activities at the Kwinana Nickel Refinery.  In the early 
1990s, Kwinana Nickel Refinery implemented a remediation program for groundwater in the 
area.   
 
In approximately 1991, a series of groundwater monitoring wells were established on the 
Kwinana Nickel Refinery site and adjoining land including Wells Park and at the northern 
end of the proposed Bio-Refinery site adjacent to the Nickel Refinery.  The location of these 
bores is shown on Figure 5.2.   
 
There are three sets of monitoring bores in close proximity to the proposed Bio-Refinery.  
Bores KNR-7S and KNR 7D are located near the south-western corner of the Nickel 
Refinery and are approximately 120 metres east of the proposed Bio-Refinery site.  Bores 
KNR-8S and KNR 8D are located to the north-east of the proposed Bio-Refinery.  Bores 
KNR-13S and KNR 13D are located near the north-western corner of the proposed Bio-
Refinery site, adjacent to the access road. 
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This monitoring includes deep (D) and shallow (S) bores with deep bores typically 
monitoring groundwater quality at depth of approximately 20 metres and shallow bores 
monitoring groundwater quality at a depth of approximately 6 metres.   
 
Groundwater quality information for these monitoring bores was provided by Kwinana 
Nickel Refinery.  The monitoring data provided covers the period 1991 to 2005 and shows 
that: 
 
• In Bore KNR 7D sulphate concentrations have reduced from a peak of approximately 

14,500 mg/L in 1993 to approximately 82 mg/L in 2005 which is approximately 
background level.  Over the same period conductivity has decreased from a peak of 
approximately 33,300 µS/cm in 1994 to approximately 2600 µS/cm in 2005.  Chloride, 
Sodium, Ammonia and Nickel concentrations in the groundwater have also decreased 
over this period, and pH has decreased from approximately 8 to 7.4. 

 
• In Bore KNR 7S sulphate concentrations have reduced from a peak of approximately 

970 mg/L in 1991 to approximately 580 mg/L in 2005 which is above background level.   
 
• In Bore KNR 8D sulphate concentrations have reduced from a peak of approximately 

6700 mg/L in 1993 to approximately 280 mg/L in 2005 which is above background 
level.  Over the same period conductivity has decreased from a peak of approximately 
16,100 µS/cm in 1993 to approximately 3600 µS/cm in 2005.  Chloride and Sodium 
have remained reasonably constant while Ammonia and Nickel concentrations in the 
groundwater have decreased over this period but remain above the detection limit of 
<0.005 mg/L.  pH has also decreased from approximately 8.1 to 7.6. 

 
• In Bore KNR 8S sulphate concentrations have reduced from a peak of approximately 

930 mg/L in 1991 to approximately 320 mg/L in 2005 which is above background level.   
 
• In Bore KNR 13D sulphate concentrations have reduced from approximately 109 mg/L 

to approximately 80 mg/L in 2005 which is approximately background level.  Over the 
same period conductivity has remained reasonably constant at approximately 2700 to 
2900 µS/cm.  Chloride and Sodium have remained reasonably constant while Ammonia 
and Nickel concentrations in the groundwater have decreased over this period, with 
Nickel being now at less than detectable limits.  pH has also decreased from 
approximately 7.8 to 7.4. 
 

Arsenic levels in all of the above bores were at concentrations of less than approximately 
0.005 mg/L which is below the drinking water standard of 0.007 mg/L. 
 
Based on this information, groundwater at the proposed Bio-Refinery site is likely to contain 
areas where sulphate and Nickel concentrations remain above natural background levels. 
 
The proposed development has limited potential to adversely impact on groundwater quality 
or to increase the level of groundwater contamination that exists at the site.  All fertiliser raw 
material will be stored in an enclosed shed that will have a concrete floor to prevent material 
loss or ingress to the underlying groundwater.  The storage area will be regularly cleaned and 
maintained to ensure that there is no loss of material to the surrounding area.   
 
All process water will be contained in a closed system and will not be discharged to 
groundwater.  Effluent from bathrooms, showers and toilets will be discharged to sewer.  
The only water that will discharge to the groundwater will be clean roof runoff and runoff 
from parking areas and trafficked areas.  Runoff from these areas will be directed to a gully 
pit system with each pit being fitted with a removal filter basket system to treat runoff as 
discussed in Section 5.3.  As discussed in Section 7.2 a series of groundwater monitoring 
bores will be established around the perimeter of the site. 
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5.6 SOCIAL ENVIRONMENT 

 
5.6.1 Aboriginal Ethnography / Archaeology 

 
A detailed Aboriginal archaeological and ethnographic survey of the proposed Bio-Refinery 
site was undertaken in 1990 by Dr Ralph Locke and Jenny Smith as part of the 
environmental assessment work undertaken for IP14 – East Rockingham Industrial Park.  
Prior to the survey being undertaken a fire had been through the site and, as a result, 
visibility at the time of the survey was high.  The report states that the survey achieved 80% 
coverage of the low scrub and heath that exists on the southern part of the proposed Bio-
Refinery site.  No Aboriginal artefacts were found in this area.  The report also concluded 
that the area that was the former township of Kwinana was heavily disturbed and had little 
potential for Aboriginal artefacts.  This area forms the northern section of the proposed Bio-
Refinery site. 
 
The 1990 report discusses details of an ethnographic survey that was undertaken for the area.  
The ethnographic research undertaken as part of the study did not identify any sites of 
ethnographic significance within the proposed Bio-Refinery site. 
 
Australian Interaction Consultants (AIC) was engaged to update the 1990 survey.  A copy of 
AIC report is provided in Appendix 7.  The AIC report makes the following conclusions in 
regard to Aboriginal cultural heritage: 
 
• the project area has minimal archaeological potential for Aboriginal cultural heritage 

sites; 
 

• the project site has the potential for ethnographic Aboriginal cultural heritage sites; and 
 
• additional archaeological and ethnographic work will need to be undertaken prior to 

development to ensure that all requirements under the Aboriginal Heritage Act (1972) 
are fulfilled including consent to use the land under Section 18 of the Act. 

 
5.6.2 European Heritage 

 
A European Heritage report was prepared as part of the 1990 environmental assessment for 
IP14 – East Rockingham Industrial Park that was undertaken by Dames & Moore.  The study 
found no matters of European Heritage significance within the proposed Bio-Refinery site. 
 
Australian Interaction Consultants has been engaged to update the 1990 European Heritage 
survey.  A copy of AIC report is provided in Appendix 7.  The AIC report makes the 
following conclusions in regard to European heritage: 
 
• the project area has minimal potential for significant historical archaeological sites; and 

 
• the project area has been extensively disturbed by European development, especially in 

recent history.  Primarily the development of infrastructure and industrial areas but to a 
lesser extent recreational use and use as a rubbish tip.  

 
5.6.3 Visual Impact  

 
The proposed development has potential to impact on the visual amenity of the area during 
daytime when viewed from the surrounding area and through light spill from the proposed 
development at night time. 
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Buildings on the CBH site immediately to the south of the site are visually prominent and are 
the dominating feature when viewed from the surrounding area.  Industrial developments to 
the east and north of the site also contribute to the visual character of the area.  To assist in 
assessing the potential visual impacts of the proposed Bio-Refinery, a three dimensional 
computer model of the Bio-Refinery and the surrounding area has been developed.  
Computer generated views of the proposed development and its visual impact in the context 
of the CBH site are shown in elevation on Figure 2.9.  Elevated perspective views of the 
proposed development from the west and east are shown on Figures 2.10 and 2.11 
respectively.  As can be seen from Figures 2.9, 2.10 and 2.11 the proposed Bio-Refinery 
will be substantially lower in elevation and less visually prominent than the existing CBH 
infrastructure.   
 
In addition, a computer generated representation or photomontage of what the proposed 
development will look like when viewed from Wells Park is shown on Figure 5.8.  As can 
be seen from Figure 5.8, the proposed Bio-Refinery will be partially screened by existing 
intervening vegetation.  This vegetation is in the recreational reserve that is located between 
Kwinana/Rockingham Beach Road and the proposed development site.  As discussed in 
Section 2.9, Primary Energy proposes to assist Council and conservation and community 
groups to remove rubbish from the recreation reserve and to plant native trees and shrubs on 
currently degraded areas.  These works will assist in further reducing visual impacts of the 
proposed development.  
 
The proposed development is predominantly located in the Rockingham LGA with only the 
access road and associated landscaping located in Kwinana LGA.  These components of the 
proposed development have limited potential to have an adverse visual impact.   
 
In regard to night lighting, Rockingham Planning Policy 7.1 - Industrial Development states 
the following in regard to light emissions from industrial sites: 
 

Light spill from industrial areas illuminated at night is a phenomenon with a potential to 
cause nuisance to surrounding residential dwellers.  Although there is no widely 
recognised methodology to rigorously predict or model the impacts of night-time 
illumination, there are clearly defined areas of managing and ameliorating impacts. 
They are broadly: 

• management at source - by elevation, orientation and intensity of lighting, and by 
sensitivity and adaptability of operators to public comments; 

• management at the planning level by ensuring proper separation between industry 
and residential areas within buffer zones of public space and non-illuminated land 
uses; and 

• landscape amelioration of light intrusion, both at the plant level (screen planting at 
the perimeter and in lines of sight) and especially in the buffer or separation zones 
between industry and residences.  To this end, the "green belt" buffer zone concept 
with areas of natural or purpose planted bushland is often a means of both screening 
views during daytime, and interrupting and filtering light at night. 

 
The proposed development will not involve elevated lighting or signage that could 
potentially have an adverse impact on surrounding residential areas.  All lighting will be in 
keeping with that required to provide adequate night security and safety.  All external 
lighting used to illuminate the site will be directed downwards and into the site to minimise 
light spill.   
 
Given the industrial nature of the surrounding area, it is considered that the proposed Bio-
Refinery will not adversely impact on the visual amenity of the surrounding industrial area 
or nearby residential areas.  A range of ameliorative measures have been incorporated into 
the proposed development to reduce potential visual impacts.  These include landscaping 
along the access road, and landscaping along the western boundary of the site to provide an 
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interface between the proposed development and the adjoining recreational reserve.  In 
addition, approximately a 0.7 hectare area of native vegetation at the southern end of the site 
will be cleaned up and existing vegetation maintained where possible. 
 

5.6.4 Traffic and Transport  
 
5.6.4.1 Existing Traffic and Road Network 
 
Access to the proposed Bio-Refinery site is off Kwinana Beach Road which connects to 
Patterson Road (Route 1) approximately 1.3 kilometres from the site.  Kwinana Bulk Cargo 
Jetty is located at the western end of Port Road which forms an extension of Kwinana Beach 
Road.  The Bulk Cargo Jetty is approximately 1.7 kilometres from the site.  The road 
network providing access to and from the site is shown on Figure 5.9. 
 
In May 2006, Town of Kwinana traffic engineers deployed classified traffic counters for the 
period 19 May 2006 to 30 May 2006 at locations on Kwinana Beach Road and Port Road.  
Traffic counts were recorded at: 
 
• Kwinana Beach Road adjacent to the proposed Bio-Refinery site  
 
• Kwinana Beach Road immediately east of Wesfarmers CSBP entrance; and  
 
• Port Road west of Kwinana Beach Road.  
 
Traffic counts recorded during this period are summarised in Table 5.13.   
 

Table 5.13 – Daily Traffic Information (May 2006) 
 

Location Average Daily 
Traffic 

(Vehicles/Day) 
(Mon-Fri) 

Peak Daily 
Traffic 

(Vehicles/Day) 
(Mon-Fri) 

Peak Hourly  
Traffic 

(Vehicles/hour) 
(Mon-Fri) 

Average Daily 
Traffic 

(Vehicles/Day) 
(Sat-Sun) 

Peak Daily 
Traffic 

(Vehicles/Day) 
(Sat-Sun) 

Peak Hourly 
Traffic 

(Vehicles/hour) 
(Sat-Sun) 

Kwinana 
Beach Road 
Adjacent to 
Proposed Bio-
Refinery 

1840 2074 228 1489 1680 183 

Kwinana 
Beach Road 
East of 
Entrance to 
Wesfarmers 
CSBP 

3878 4452 384 1778 1896 183 

Port Road 
West of 
Kwinana 
Beach Road 

390 1126 93 118 167 17 

 
 
As can be seen from Table 5.13, Kwinana Beach Road adjacent to the proposed Bio-
Refinery site typically has approximately 1500 to 2000 two way (bi-directional) vehicle 
movements per day.  Average daily weekday (Monday to Friday) traffic volumes are 
approximately 24% higher than on weekends.  Peak daily traffic volumes are approximately 
10% to 13% higher than average daily traffic volumes on weekdays and on weekends, 
indicating that volumes are reasonably consistent over the week.  Peak hourly traffic 
volumes are approximately 11% of total peak daily traffic volumes on weekdays and 
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weekends.  Traffic survey information indicates that major traffic usage periods are between 
approximately 6.00 am and 6.00 pm Monday to Friday, and 10.00 am and 6.00 pm on 
Saturday and Sundays. 
 
Kwinana Beach Road east of the entrance to Wesfarmers CSBP typically has approximately 
3800 to 4500 two way (bi-directional) vehicle movements per day during the week, 
decreasing to approximately 1800 to 1900 vehicles per day on the weekend.  Average daily 
weekday (Monday to Friday) traffic volumes are approximately 218% higher than on 
weekends.  Peak daily traffic volumes are approximately 7% higher than average daily 
traffic volumes on weekends and approximately 15% higher on weekdays than average daily 
traffic volumes.  These are not significant changes and indicate that traffic volumes are 
reasonably consistent over the weekend period and during the weekday period.  Peak hourly 
traffic volumes are approximately 9% to 10% of total peak daily traffic volumes on 
weekdays and weekends respectively.  Traffic survey information indicates that major traffic 
usage periods on Kwinana Beach Road are between approximately 5.00 am and 7.00 pm 
Monday to Friday, and 6.00 am and 6.00 pm on Saturday and Sundays.  Traffic count data 
indicates that during periods of ship unloading two way traffic levels on Kwinana Beach 
Road remain above approximately 40 vehicles per hour, 24 hours per day with peaks of up to 
384 vehicles per hour. 
 
Traffic counts indicate that Port Road west of Kwinana Beach Road experiences 
significantly greater variability in traffic two way vehicle movements.  These range from an 
average of 390 vehicles per day to a peak of 1126 vehicles per day during the week.  This 
represents a 290% increase and shows the variability that occurs when ships are being 
unloaded at the Kwinana Bulk Cargo Jetty.  On the weekends recorded daily traffic for the 
May 2006 period ranged from an average of 118 vehicles per day to a peak of 167 vehicles 
per day.  It is expected that when ships are being unloaded at the Bulk Cargo Jetty over the 
weekend, traffic numbers would be similar to the peak traffic numbers recorded during the 
week.  Peak hourly traffic volumes are approximately 8% to 10% of total peak daily traffic 
volumes.  Traffic survey information indicates that major traffic usage period on Port Road 
is approximately 6.00 am to 7.00 pm Monday to Friday and 6.00 am to 4.00 pm on Saturday 
and Sundays.  Traffic count data indicates that during periods of ship unloading two way 
traffic levels on Port Road remain above approximately 40 vehicles per hour, 24 hours per 
day with peaks of up to 93 vehicles per hour. 
 
In addition to traffic volumes on the road system, the May 2006 traffic surveys also recorded 
the types or classification of vehicles that were using the road system at the three locations 
surveyed.  The results from these surveys are summarised in Tables 5.14 to 5.16. 
 

Table 5.14 – Vehicle Type Classifications - Kwinana Beach Road  
Adjacent to Proposed Bio-Refinery 

 
Date of Traffic 

Count 
(May 2006) 

Passenger 
Vehicles & 

Trailers 

Rigid 
Trucks 

Semi-trailers, 
B-Doubles, 

Road Trains 

Total 
Vehicles 

%Heavy 

Weekend 
Saturday 20 1403 39 5 1447 3.0% 
Sunday 21 1642 32 6 1680 2.3% 
Saturday 27 1471 28 1 1500 1.9% 
Sunday 28 1310 15 4 1329 1.4% 
Average  1457 29 4 1489 2.2% 
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Table 5.14 – Vehicle Type Classifications - Kwinana Beach Road  
Adjacent to Proposed Bio-Refinery (cont) 

 
Date of Traffic 

Count 
(May 2006) 

Passenger 
Vehicles & 

Trailers 

Rigid 
Trucks 

Semi-trailers, 
B-Doubles, 

Road Trains 

Total 
Vehicles 

%Heavy 

Weekday 
Friday 19 1628 82 56 1766 7.8% 
Monday 22 1639 94 85 1818 9.8% 
Tuesday 23 1495 69 93 1657 9.8% 
Wednesday 24 1707 85 91 1883 9.3% 
Thursday 25 1734 107 97 1938 10.5% 
Friday 26 1890 93 91 2074 8.9% 
Monday 29  1498 85 84 1667 10.1% 
Average  1656 88 85 1829 9.5% 
 
 
As can be seen from Table 5.14, the predominant vehicle type using Kwinana Beach Road 
adjacent to the proposed Bio-Refinery site is passenger vehicles.  On week days 
approximately 9.5% of vehicles are heavy vehicles with approximately 50% of the heavy 
vehicles being rigid trucks and the remaining 50% being semi-trailers, B-Doubles and Road 
Trains.  The percentage of heavy vehicles on week days is reasonably constant ranging from 
approximately 8% to 10%.  On weekends only approximately 2% of vehicles are heavy 
vehicles with these being predominantly rigid trucks.  The percentage of heavy vehicles on 
weekends is reasonably constant ranging from approximately 1.5% to 3%. 
 

Table 5.15 – Vehicle Type Classifications - Kwinana Beach Road 
East of Wesfarmers CSBP Entrance 

 
Date of Traffic 

Count 
(May 2006) 

Passenger 
Cars & 
Trailers 

Rigid 
Trucks 

Semi-trailers, 
B-Doubles, 

Road Trains 

Total 
Vehicles 

% Heavy 
Vehicles 

Weekend 
Saturday 20  1558 110 33 1701 8.4% 
Sunday 21 1750 48 46 1844 5.1% 
Saturday 27 1715 138 43 1896 9.5% 
Sunday 28 1546 68 55 1669 7.4% 
Average  1642 91 44 1778 7.6% 

Weekday 
Friday 19 2203 200 212 2615 15.8% 
Monday 22 3001 252 385 3638 17.5% 
Tuesday 23 2882 224 356 3462 16.8% 
Wednesday 24 3230 242 412 3884 16.8% 
Thursday 25 3179 274 395 3848 17.4% 
Friday 26 3320 293 370 3983 16.6% 
Monday 29  3103 331 1018 4452 30.3% 
Average  2988 259 450 3697 19.2% 
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As can be seen from Table 5.15, the predominant vehicle type using Kwinana Beach Road 
east of the Wesfarmers CSBP entrance is also passenger vehicles.  On week days 
approximately 9.5% of vehicles are heavy vehicles with approximately 50% of the heavy 
vehicles being rigid trucks and the remaining 50% being semi-trailers, B-Doubles and Road 
Trains.  The percentage of heavy vehicles on weekdays is reasonably constant at 
approximately 16% with approximately two thirds of these heavy vehicles being semi-
trailers, B-Doubles and Road Trains.  In periods when ships are being unloaded at Kwinana 
Bulk Cargo Jetty, the percentage of heavy vehicles using this section of road increases to 
approximately 30% with 1351 heavy vehicles being recorded using this section of road on 29 
May 2006.  Of the heavy vehicles recorded at this time, 75% were semi-trailers, B-Doubles 
and Road Trains. 
 
On weekends traffic counts indicated that only approximately 5% of vehicles are heavy 
vehicles, with these being predominantly rigid trucks.  The recorded percentage of heavy 
vehicles on weekends ranges from approximately 5% to 10%.  On weekends when ships are 
being unloaded at the Bulk Cargo Jetty, traffic numbers and compositions similar to that 
recorded on 29 May 2006 would be expected.   
 

Table 5.16 – Vehicle Type Classifications - Port Road West of Kwinana Beach Road 
 

Date of Traffic 
Count  

(May 2006) 

Passenger 
Cars & 
Trailers 

Rigid 
Trucks 

Semi-trailers, 
B-Doubles, 

Road Trains 

Total 
Vehicles 

% Heavy 

Weekend 
Saturday 20 68 2 0 70 2.9% 
Sunday 21 96 2 0 98 2.0% 
Saturday 27 159 8 0 167 4.8% 
Sunday 28 128 8 0 136 5.9% 
Average  113 5 0 118 4.2% 

Weekday 
Friday 19 103 3 6 112 8.0% 
Monday 22 243 14 14 271 10.3% 
Tuesday 23 295 21 8 324 9.0% 
Wednesday 24 282 16 18 316 10.8% 
Thursday 25 264 14 14 292 9.6% 
Friday 26 265 14 12 291 8.9% 
Monday 29  347 135 644 1126 69.2% 
Average  257 31 102 390 34.2% 
 
 
As can be seen from Table 5.16, the predominant vehicle type using Port Road west of 
Kwinana Beach Road is also passenger vehicles except when ships are being unloaded from 
the Bulk Cargo Port when semi-trailers, B-Doubles and Road Trains are the predominant 
vehicle type on this section of road.   
 
On weekdays when ships are not being unloaded at the Bulk Cargo Jetty, approximately 9% 
to 11% of vehicles are heavy vehicles with approximately 50% of the heavy vehicles being 
rigid trucks and the remaining 50% being semi-trailers, B-Doubles and Road Trains.  At 
these times the percentage of heavy vehicles is reasonably constant.  When ships are being 
unloaded the percentage of heavy vehicles increases to approximately 70% with 
approximately 83% of these heavy vehicles being semi-trailers, B-Doubles and Road Trains.   
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On weekends traffic counts indicated that the percentage heavy vehicles ranges from 
approximately 2% to 6% with all of these heavy vehicles being rigid trucks.  On weekends 
when ships are being unloaded at the Bulk Cargo Jetty, traffic numbers and compositions 
similar to that recorded on 29 May 2006 would be expected, possibly with a lower 
proportion of passenger vehicles. 
  
5.6.4.2 Proposed Development Traffic 
 
The proposed development will require transport of input materials in terms of wheat/grain, 
rock phosphate, trace elements and other process inputs such as liquid starch, wheat dust, gas 
electricity, potable water and grey water to the site.  Electricity, gas and water will be 
delivered via existing service infrastructure and will not require any vehicle movements.  
Additionally, up to 400,000 tonnes of wheat will be delivered to the site by conveyor from 
CBH and will also not require any vehicle movements.   
 
At present, input materials other than wheat from CBH, will be brought to the site by road.  
The potential to find an alternate means of transporting these raw materials to the site in the 
future such as by conveyor will also be explored.  To this end, Fremantle Port Corporation is 
currently undertaking a review of logistics for Kwinana Port facilities.  Primary Energy has 
also indicated that it is willing to explore any feasible alternatives to road transport of raw 
materials from Kwinana Bulk Cargo Jetty to the proposed Bio-Refinery site. 
 
Typical daily raw material inputs, product outputs and associated truck movements required 
to operate the plant at 160 ML/year production level are summarised in Table 5.17.  Truck 
movements are based on the use of 20 Tonne trucks to transport wheat dust and liquid starch 
to the site and 50 Tonne (B-Double) trucks to transport fertiliser raw materials to the site and 
ethanol, aqueous ammonia and fertiliser from the site.  The associated number of truck 
movements could be reduced through the use of Double and Triple Road Trains.  
 
As indicated in Table 5.17, typically Monday to Friday, full operation of the proposed Bio-
Refinery will require approximately 13 trucks per day to transport wheat dust, liquid starch 
and trace elements to the site and approximately 35 trucks a day to transport fuel grade 
ethanol, aqueous ammonia and fertiliser from the site.  These truck movements will be 
undertaken between the hours of 6.00 am and 6.00 pm Monday to Friday, which is consistent 
with current heavy vehicle usage on the surrounding road network. 
 
On Saturdays, it is envisaged that approximately 6 to 7 B-Doubles will be required to 
transport ethanol from the site.  It is not proposed to transport ethanol from the site on 
Sundays.   
 
These proposed traffic movements will not be through any residential areas surrounding the 
site and are considered to be consistent with current traffic usage of the surrounding road 
system. 
  
In addition to the typical daily truck movements set out in Table 5.17, it is proposed that 
trucks will operate on a 24 hour a day campaign basis transporting imported fertiliser raw 
materials from Kwinana Bulk Cargo Jetty to the site, as set out in Table 5.18.  It is envisaged 
that these campaign truck movements will occur approximately 40 days of the year with 
typically approximately 6 trucks per hour (143 trucks per day) transporting raw material to 
the site.    
 
As discussed above, it may be possible in the future to reduce these truck movements by 
conveying export fertiliser to the Bulk Cargo Jetty and by utilising Double and Triple Road 
Trains to transport fertiliser and fuel grade ethanol from the site. 
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Table 5.17 – Typical Daily Laden Truck Movements 
 

Material  Annual 
Tonnage/ 
Volume 

Truck 
Capacity 
(Tonnes)  

Source/ Destination In/Out Local Roads Average No. of 
Trucks/Day 
(Monday to 

Friday) 

Trucks/Day 
(Saturday) 

Maximum No. of 
Trucks/ hour (10 
hour Operation) 

Hours of 
Operation 

Wheat (Tonnes) 400,000 N/A Conveyor from CBH In n/a n/a n/a   2 to 3 
hrs/day  

Wheat Dust 
(Tonnes) 

8000 20.00 CBH In Rockingham 
Beach Road / 

Kwinana Beach 
Road 

1.5   0.2 6.00 am to 
6.00 pm 

Liquid Starch 
(Tonnes) 

45000 20.00 Henderson/Kwinana In Kwinana Beach 
Road 

8.7   1.1 6.00 am to 
6.00 pm 

Trace Elements 35,000 50.00 Kwinana In Kwinana Beach 
Road 

2.7   0.3 6.00 am to 
6.00 pm 

Total In           12.9 0 1.3   
Aqueous 
Ammonia 
(tonnes) 

16000 50.00 Local Industries in 
Kwinana 

Out Kwinana Beach 
Road 

1.2   0.2 6.00 am to 
6.00 pm 

Ethanol (ML) 40 N/A Pipe for Export at 
Kwinana 

Out Kwinana Beach 
Road 

0.0 0.0 0.0 6.00 am to 
6.00 pm 

Ethanol (ML) 120 0.06 Fremantle/Kewdale  Out Kwinana Beach 
Road 

6.4 6.4 0.8 6.00 am to 
6.00 pm 

Fertiliser 150,000 50.00 Local Fertiliser 
Producers 

Out Kwinana Beach 
Road 

11.5   1.4 6.00 am to 
6.00 pm 

Fertiliser 200,000 50.00 Export at Kwinana Out Kwinana Beach 
Road/Port Road 

15.4   1.9 6.00 am to 
6.00 pm 

Total Out           34.6 6.4 3.5   
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Table 5.18 – Predicted Truck Movements for the Transport of Fertiliser Raw Materials 
Kwinana Bulk Cargo Jetty to the Bio-Refinery Site 

 
Annual 

Tonnage 
Truck 

Capacity 
(Tonnes)  

Local Roads Average No. of 
Trucks/Day 
(Monday to 

Friday) 

Maximum No. of 
Trucks/ hour  

Hours of 
Operation 

280,000 50.00 Port Road/ 
Kwinana Beach 

Road 

144 6.0 24 hours per 
day 

 
 
As set out in Table 5.19, during the approximately 40 days per year when it is proposed to 
transport fertiliser raw materials to the Bio-Refinery site, the proposed development will 
generate an additional approximately 144 laden truck movements (288 total truck 
movements) per day transporting material to the site from the Kwinana Bulk Cargo Jetty.  As 
discussed in Section 5.6.4.1, traffic counts undertaken in May 2006 indicate that during 
periods of ship unloading up to 1018 semi-trailers B-Doubles and Road Trains per day have 
been recorded using Kwinana Beach Road east of Wesfarmers CSBP entrance.  Similarly, up 
to   644 semi-trailers B-Doubles and Road Trains per day have been recorded using Port 
Road.  On this basis, the proposed development during these limited campaign haulage 
periods is likely to generate approximately one quarter to one third of the existing 
movements of similar types of trucks on Kwinana Beach Road and Port Road. 
 
As the Bulk Cargo Jetty has a finite unloading capacity and hence a limited capacity to load 
trucks, it is considered unlikely that the proposed development will result in increased daily 
truck movements beyond levels that exist at present. 
 
5.6.4.3 Site Access 
 
Access to the site will be off Kwinana Beach Road on the section of road between the 
railway line and Wells Park (see Figure 2.8).  There will be no access to the site from 
Rockingham Beach Road.  Details of access arrangements at Kwinana Beach Road will be 
determined in consultation with Town of Kwinana Council and LandCorp. 
 

5.6.5 Socio-Economic Impacts 
 
5.6.5.1 Socio-Economic Profile 
 
Rockingham 
 
Rockingham is one of the earliest settlements in Western Australia, currently supporting a 
population of approximately 80,000 residents.  In the early years of settlement, Rockingham 
was a busy port for the timber industry, shipping Jarrah and Sandalwood overseas 
(Rockingham Tourism, 2006). 
 
The population of Rockingham has trebled in the last 20 years and is expected to grow to 
123,000 by 2016 (City of Rockingham, 2006).  The expansion of the Kwinana freeway has 
increased the viability of Rockingham as a residential area for Perth commuters.   
 
The dominant employment industries of Rockingham are Retail Trade, Manufacture, and 
Construction, providing 2292, 2117 and 1003 jobs respectively (Australian Bureau of 
Statistics 2001b).   
 
Rockingham offers plentiful and diverse employment opportunities, some of the major 
industries being: nickel refinery, tourism, light industry, crayfishing, farming, forestry, 
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structural engineering and building and construction.  An important economic feature of 
Rockingham is the Naval Base on Garden Island, known as Fleet Base West.  Fleet Base 
West provides employment for approximately 2500 people (City of Rockingham 2006). 
 
Kwinana 
 
Kwinana is one of Western Australia’s most important industrial areas.  Sinclair Knight 
Merz (2000) noted that in 2000 the Kwinana Industrial Area (KIA) had an annual output 
worth $8.7 billion.  This was equivalent of 10% of the State’s yearly economic output 
(Sinclair Knight and Merz 2000).  Kwinana has supported major heavy industry since the 
1950s when British Petroleum (BP) established an oil refinery and port facilities to handle 
the shipping of oil.  Around the same time, BHP established a steel bar plant.  A decade later 
Alcoa established an alumina refinery, and later Western Mining developed a nickel refinery 
on the boundary of the Town of Kwinana and City of Rockingham LGAs.  These industries 
are still operating at Kwinana, as are newer industries such as Cockburn Cement, a number 
of fertiliser works and State Electricity Generation (Sinclair Knight and Merz 2000). 
 
The two dominant industries in the area are Manufacturing and Construction, the former 
providing 1072 jobs and the latter 420 jobs.  Other strong industries in Kwinana are Retail 
Trade and Agriculture, Forestry and Fishing (Australian Bureau of Statistics 2001a).  The 
KIA is estimated to employ 3636 people, 70% of whom reside in either Kwinana, 
Rockingham or Cockburn (Sinclair Knight and Merz, 2000).  Kwinana itself has the highest 
overall unemployment rate in Western Australia, and the second highest youth 
unemployment rate in the metropolitan area (Town of Kwinana, not dated). 
 
Kwinana currently supports a population of approximately 20,981 people (Australian Bureau 
of Statistics 2001a), with the population expected to increase to 35,000 by 2016 (Town of 
Kwinana, not dated).  The population of Kwinana has a fairly even age distribution, with the 
average age being 29 years.  Currently, 63% of the population is under 40 years of age, 
however there is a growing aged community (Town of Kwinana, not dated). 
 
5.6.5.2 Amenity Considerations  
 
As discussed in Section 6.0 below, the stakeholder consultation program undertaken as a 
part of this project has indicated that the amenity of the East Rockingham Industrial Park, 
and especially the amenity of Wells Park, Kwinana Beach and residential areas surrounding 
the East Rockingham Industrial Park and the Kwinana Industrial Strip is of major concern.  
Existing issues relating to noise, air quality, traffic and access to recreation areas were cited 
as areas of major concern to the local community and government authorities (refer to 
Section 6.0). 
 
In addition, the increasing population in the City of Rockingham and the Town of Kwinana 
LGAs discussed in Section 5.6.4.1, and the consequent increase in housing densities, could 
potentially create amenity pressure, particularly with respect to noise, in the local area 
surrounding the proposed Bio-Refinery. 
 
The design of the proposed Bio-Refinery and the associated suite of management measures 
discussed in Section 5.0 aims to protect and enhance the amenity of the surrounding area, 
with particular emphasis on the issues raised by the local community and the local Councils.  
A number of objectives and management techniques have been designed to protect and 
enhance the amenity of the area.  These objectives and management techniques are listed in 
Table 5.19 below. 
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Table 5.19 - Objectives and Management Techniques to Protect and Enhance Amenity 
in the Areas Surrounding the Proposed Bio-Refinery Site 

 
Potential 
Amenity Impact 

Objectives and Management Techniques Predicted Outcome 

Increased Noise • Proposed Bio-Refinery to achieve less than 34 dBA in 
North Rockingham 

• Design of the Bio-Refinery has incorporated shielding of 
potential noise sources 

• Use of enclosed buildings and insulation for fixed 
equipment 

• Proposal to construct an acoustic barrier around the rail 
loop and along the boundary of CBH to reduce existing 
noise by up to 11 dBA in North Rockingham 

Reduction of noise 
at nearest residential 
receptor 

Decreased Air 
Quality 

• Proposed Bio-Refinery to achieve no significant change 
in air quality 

• Proposed Bio-Refinery to achieve no significant 
alteration in odour 

• Use of best practice air quality treatment measures such 
as baghouse filters, wet scrubbers and bio-filters 

No significant 
change in air quality 

Pollution of 
Cockburn Sound 

• Proposed Bio-Refinery to have no significant impact on 
the waters of Cockburn Sound 

• Process water will not be discharged from the site 
• Surface water runoff from access ways will be treated 

before infiltration into the groundwater table 

No change in water 
quality in Cockburn 
Sound 

Increased hazard 
at Wells Park and 
Kwinana Beach 

• Facility has been designed to ensure that risk rating at 
Wells Park and Kwinana Beach is not increased, to 
enable continued recreational use 

No change in off site 
risk rating at Wells 
Park and Kwinana 
Beach 

Detrimental 
impacts to 
vegetation and 
significant land 
features 

• Bio-Refinery site located in an area of existing, degraded 
vegetation and modified landform 

• Water management systems designed to prevent 
discharge of process water 

• Infiltration of clean stormwater to maintain groundwater 
table and hence groundwater dependent ecosystems 

• Proposal to work with Councils and community groups 
to rehabilitate degraded reserve on Rockingham Beach 
Road 

No significant 
impact on vegetation 
and significant land 
features 

Decrease in 
Visual Amenity 

• Proposed Bio-Refinery set back from Kwinana Beach 
Road 

• Rehabilitation of existing degraded areas to enhance 
vegetative screening. 

No significant 
impact on visual 
amenity 

Increase in traffic 
and associated 
amenity issues 

• Traffic directed to the north along Kwinana Beach Road 
• Investigating potential conveyor for the transport of 

materials to and from the Kwinana Bulk Cargo Jetty 
• Proposed truck movements are consistent with those 

currently occurring in the area 
 

No increase in truck 
movements in North 
Rockingham or 
along Rockingham 
Beach Road 
Truck movements 
predominantly to the 
north of the 
proposed Bio-
Refinery 
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5.6.5.3 Economic Impacts  
 
The proposed Bio-Refinery will be of significance to the Western Australian economy in a 
number of different ways.  This section provides an overview of the likely economic impacts 
of the proposed Bio-Refinery. 
 
Employment 
 
The proposed Bio-Refinery will provide approximately 300 to 500 full time equivalent 
positions during the 15 to 18 month construction period.  Due to the existing construction 
workforce in the Rockingham/Kwinana region it is considered that a significant proportion 
of these positions could be filled by employees sourced from the local region, with the 
remainder of employees sourced generally from the surrounding metropolitan area. 
 
Once operational, it is estimated that the proposed Bio-Refinery will provide up to 50 full 
time equivalent positions at full production.  As there are no fuel grade ethanol plants 
currently operating in Western Australia, employees will need to be trained for all positions, 
except supervisory and laboratory positions, which will be filled by qualified personnel.  Up 
to 95% of all employees on site could therefore be sourced locally and trained on site. 
 
The multiplier effect resulting from the increased employment opportunities associated with 
the proposed Bio-Refinery is likely to result in the generation of 350 indirect full time 
equivalent positions in the Rockingham/Kwinana region. Significant employment 
opportunities will also be generated in the transport industry as a result of the proposed Bio-
Refinery. 
 
Investment and Revenue 
 
The proposed Bio-Refinery will result in an estimated $180 million capital expenditure 
during the 12 to 15 month construction period.  It is estimated that a significant proportion of 
this expenditure would occur in the local region through the use of a local workforce, local 
suppliers and manufacturers where possible for the supply and installation of on site 
equipment including the acoustic barrier, buildings, civil works, boilers and tanks, pipes, 
conveyors, electrical works and so on. 
 
During the operational phase of the development, the proposed Bio-Refinery will generate an 
estimated annual revenue of up to $200 million.  This will result in significant expenditure in 
the region as a result of factors such as: 
 
• Direct employment; 
 
• Flow on, indirect employment; 
 
• Maintenance of plant and equipment. 
 
The proposed Bio-Refinery is also of significance to the Western Australian grain industry as 
it will provide a domestic demand for up to 400,000 tonnes of low grade (high starch, low 
protein) wheat per year.  Economically this is of significance for the grain industry, enabling 
growers with yields of low grade wheat to receive competitive prices for a product which 
may have levels of protein that are too low for other markets.  It will also provide an 
alternate market for grain to those currently serviced by the grain industry. 
 
Approximately $70 million in annual revenue will flow on to Western Australian farmers as 
a result of the proposed Bio-Refinery through sales of wheat. 
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5.7 RISK AND HAZARD 
 
A detailed Preliminary Risk Analysis (PRA) of the proposed Bio-Refinery has been 
undertaken by Risk Management Intercontinental Pty Ltd for a previous proposed layout of 
the site and revised for the current layout.  A copy of the PRA is provided in Appendix 8.  
The key findings of the PRA are: 
 
• Small quantities of the following materials that have a potential risk profile will be 

stored on site: 
 
 Ethanol; 
 Methane; 
 Sulphuric Acid; and 
 Caustic. 

 
• Storage volumes will be less than 10% of the storage threshold for classification as a 

Major Hazardous Facility. 
 

• The Bio-Refinery is not a notifiable facility. 
 
A summary of the risk profile of the proposed Bio-Refinery is provided in Table 5.20. 

 
Table 5.20 – Bio-Refinery Risk Profile 

 
Material Quantity Stored 

(Tonnes) 
Major Hazard 

Facility Storage 
Threshold (tonnes) 

Individual Risk from 
Fire 

Ethanol 2,800 50,000 <7 x 10-6 
Methane 6.6 200 Negligible 

Sulphuric Acid 15 - - 
Caustic 15 - - 

 
 
In terms of risk from fire, as set out in Appendix 8, analysis indicates that the impact on the 
adjoining recreational reserve or North Rockingham residential area of a fire on site in an 
ethanol storage tank or a bund fire would be negligible with thermal radiation impacts being 
restricted to a distance of 80 metres from the fire centre.  On-site hazard buffer zones are 
shown on Figure 5.10.  Similarly the PRA indicates that the impacts of a methane fire would 
also be contained on site and would have a negligible impact on the adjoining recreational 
reserve or North Rockingham residential area.  
 
In regard to the proposed pipeline between the Bio-Refinery and BP Refinery the PRA 
states: 
 

Although not part of the “base case” it is likely that an underground pipeline will be 
constructed to transfer ethanol from the Bio-Refinery to the BP Refinery.  It is expected 
that such a pipeline will be used for approximately one hour per day. 
 
The UKOPA Database for Major Accident Hazard Pipelines7 in the UK indicates a 
failure frequency over the period on 2000 to 2004 of 0.028 incidents per 1000 km.year.  
For the proposed ethanol pipeline this equates to a failure rate of 1.1 x 10-4 per annum.  
The most common failure scenario was a hole diameter in the range 0 to 6 mm.  
UKOPA data indicates that 5% of releases ignited.  Lees8 indicates that for a small leak, 
typical ignition probability is 0.01.  Thus an average probability of ignition of 0.03 is 
used. 
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On this basis it is predicted that a leak followed by ignition for the ethanol pipeline 
(approx. 4 km) will occur with a frequency of approximately 3.3 x 10-6 per annum.  
Given that persons are unlikely to be present at the location of a leak (existing pipeline 
route, occupancy probability <<0.01), the risk criterion of a fatality frequency of 1 x 10-

6 per annum is easily satisfied (key criterion will be the 50 x 10-6 per annum criterion for 
an industrial area). 
 
It is understood that the ethanol pipeline will run underground adjacent to other 
pipelines.  If an ethanol leak did occur, little impact on other pipelines is predicted 
because ethanol is not a corrosive material. 
 
A detailed Safety Plan should be developed for the process of laying the pipeline, given 
the proximity of other pipelines. 

 
The PRA concludes: 
 

• The proposed facility does not constitute a Major Hazard Facility. 
 
• It is predicted that the most significant scenario, i.e. a major tank or bund fire, will 

pose a low level of offsite risk to the adjacent property (the risk level is predicted to 
be substantially below all accepted risk criteria). 

 
• The area of affectation from a tank or bund fire is predicted to be confined to within 

approximately 80 m of the fire centre, and so any such fire is predicted to pose a 
negligible risk to neighbouring properties or public areas. 

 
• A methane fire is predicted to have a negligible impact. 
 
• Risk from a pipeline leak and fire is predicted to be below acceptance criteria. 
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6.0 CONSULTATION  
 

6.1 STAKEHOLDER CONSULTATION 
 

6.1.1 Authority Consultation 
 
All relevant government authorities were consulted throughout the process of preparing 
environmental documentation for the proposed Bio-Refinery, enabling key environmental 
issues to be identified and the planning and approvals process to be refined.  The authority 
consultation program began with initial briefings to the Councils of the Town of Kwinana 
and City of Rockingham, the Department of Environment (now Department of Environment 
and Conservation), the EPA Service Unit, the Department of Consumer and Employment 
Protection, LandCorp, WaterCorp and the Department of Industry and Resources.  
Consultation with these government authorities has continued over the past 18 months 
through briefings, presentations and continued contact via email and telephone. 
 
Briefings to the Department of Health and the Department of Indigenous Affairs have also 
occurred as a part of the authority consultation program to ensure key issues are identified 
and addressed. 
 
A summary of the key issues raised by government authorities during the consultation 
program is provided in Section 6.2.1. 
 

6.1.2 Community Consultation 
 
A comprehensive community consultation program has been undertaken by Umwelt as a part 
of the preparation of environmental documentation for the proposed Bio-Refinery.  This 
program included the identification of key stakeholders and mechanisms to inform and 
involve these key groups.  The analysis was carried out in accordance with DEC’s “Interim 
Industry Guide to Community Involvement” (December 2003). 
 
Based on the stakeholder analysis undertaken by Umwelt, a number of communication 
mechanisms were used to provide information regarding the proposed Bio-Refinery to the 
community, as well as opportunities for the community to provide feedback and/or ask 
questions about the proposed Bio-Refinery.  The key mechanisms used during the 
community consultation program are outlined in Table 6.1. 
 

Table 6.1 - Community Consultation Methods 
 
Method Description 
Website The Kwinana Ethanol Bio-Refinery website was designed to provide an 

overview of the proposed Bio-Refinery, the results of specialist studies 
regarding the potential impacts of the proposal, and ways to receive 
further information and to provide feedback.  At the time of writing five 
responses had been received via the website feedback form. 
A hard copy of the information displayed on the website is included in 
Appendix 9. 

Telephone Information Information regarding the proposed Bio-Refinery was provided by 
telephone to representatives of the community groups identified in the 
stakeholder analysis.  This information included an overview of the 
proposal, ways to receive further information and to provide feedback 
regarding the proposed Bio-Refinery. 
A list of the environment groups contacted is included in Appendix 10. 
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Table 6.1 - Community Consultation Methods (cont) 
 
Method Description 
Newspaper Articles Newspaper articles providing an overview of the proposed Bio-Refinery 

and the details of ways to receive more information or provide feedback, 
were run in the two local papers, namely the Sound Telegraph and the 
Weekend Courier.  The proposed Bio-Refinery was first announced in the 
Weekend Courier on 21 April 2006. 
Copies of the newspaper articles are provided in Appendix 11. 

Community Information 
Brochure 

The community information brochure was designed to provide an 
overview of the proposed Bio-Refinery and inform the community of 
ways to receive more information or provide feedback.  The brochure was 
distributed to local residents in North Rockingham, users of Wells Park, 
local environment groups and attendees of the Kwinana Community and 
Industries Forum.   
A copy of the Community Information Brochure is provided in 
Appendix 12. 

Personal Discussion Members of the project team visited houses in North Rockingham and 
users of Wells Park in order to inform residents and users of Kwinana 
Beach and Wells Park of the proposed Bio-Refinery and provide 
opportunities for questions and feedback from members of the 
community.  The project team discussed the proposal with approximately 
80 people using this method. 

Community Information 
Day 

A community information day was held to present an overview of the 
proposal, the findings of specialist studies relating to the potential impacts 
of the proposed Bio-Refinery, and to provide opportunities for questions 
to be asked of the project team.  The community information day was 
attended by four people representing three of the environmental groups in 
the Kwinana and Rockingham area, namely Conservation of Rockingham 
Environment, the Kwinana Progress Association and the Kwinana 
Watchdog Group. 

Community Presentation Two presentations were made to the Kwinana Community and Industries 
Forum (CIF) to present an overview of the proposal and the findings of 
specialist studies relating to potential impacts of the proposed Bio-
Refinery.  Approximately 40 to 50 people representing community, 
industry and government attended the CIF at which the presentations were 
given. 
A copy of the first presentation given to the Kwinana CIF is provided in 
Appendix 13. 

 
 
Through these consultation mechanisms it is considered that opportunities have been 
provided for all relevant community stakeholders to participate in the community 
consultation program.  A summary of issues raised during the community consultation 
program is presented in Section 6.2.2. 
 
 

6.2 IDENTIFICATION OF ENVIRONMENTAL ISSUES 
 

6.2.1 Issues Raised By Authority Stakeholders 
 
The issues raised by authority stakeholders in relation to the proposed Bio-Refinery were 
primarily raised at meetings and in telephone conversations over the course of the 
consultation process.  Key issues have been listed in Appendix 14.  Potential issues raised 
by authority stakeholders are summarised as follows: 
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• Planning context and ability to comply with Town Planning Schemes; 
 
• Residential and recreational amenity issues including: 
 

 Noise, 
 Air Quality, 
 Odour, 
 Traffic, and 
 Access to existing recreational areas from Kwinana Beach Road and Rockingham 

Beach Road; 
 
• Flora and Vegetation; 
 
• Pest issues, particularly in relation to pigeons; 
 
• Pollution of surface water and groundwater including: 
 

 Bunding and containment of storage and loading areas in accordance with Australian 
Standards, and 

 Effluent treatment; 
 
• Protection of Cockburn Sound; 
 
• Risk and Hazard; and 
 
• Community consultation in accordance with DoE’s Interim Industry Guide to 

Community Consultation. 
 
Rockingham City Council on 24 October 2006 made a submission regarding the proposed 
development to EPA Service Unit.  This submission expressed concerns in regard to air 
quality, odours, noise, and raised a number of additional issues that had not been identified 
in previous consultation with Rockingham City Council.  Those included: 
 
• Level of Assessment; 
 
• Impact on Quality of Beach Life Style; 
 
• Shadow Effect of CBH Building; 
 
• Licensing and Buffer Distances; and 
 
• Health Impacts. 
 
A copy of Primary Energy’s response to these issues is provided in Appendix 14. 
 

6.2.2 Issues raised by Community and Other Stakeholders 
 
The issues raised by the community and other stakeholders centred around the amenity of the 
industrial area, adjacent recreational areas and surrounding residential area, and the 
protection of environmental resources, particularly Cockburn Sound.  The issues raised most 
frequently by community and industry stakeholders included: 
 
• Noise, particularly in North Rockingham; 
 
• Air quality, particularly dust; 
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• Protection of Cockburn Sound; 
 
• Access to, and continued use of Wells Park and Kwinana Beach; 
 
• Existing traffic issues on Patterson Road and the potential for additional truck 

movements on Kwinana Beach Road;  
 
• Risk and hazard; and 
 
• Ongoing loss of vegetation. 
 
The response of the community to the Stakeholder Consultation Program was generally very 
positive, with a number of community members expressing their approval of the proposal to 
construct a more effective acoustic barrier around the Westnet rail loop.  A number of 
community members were also in support of the construction of the proposed Bio-Refinery 
adjacent to the Kwinana grain terminal. 
 
A small number of the 80 people interviewed during the consultation process expressed 
resentment towards industry in general commenting that “Kwinana already has enough 
industry”.  Ongoing loss of native vegetation as a result of development in general was 
another issue raised.  The view that the proposed site was a buffer zone to the existing 
industry was also expressed.  The majority of people interviewed, once the proposal had 
been explained to them, were supportive of the proposed Bio-Refinery. 
 

6.2.3 Environmental Issues Summary 

The identification and prioritisation of environmental issues associated with the proposed 
Bio-Refinery was based on consideration of: 
 
• the planning context for the project (refer to Section 4.0); 
 
• the environmental context of the project area and region (refer to Section 5.0); 
 
• the outcomes of the community and authority stakeholder consultation programs as 

discussed in this section; 
 
• a review of previous investigations in the vicinity of the project area; and 
 
• the findings of environmental studies completed as part of the preparation of this 

document. 
 
On this basis, the key environmental and community issues that have been addressed in 
detail in this document are: 
 
• the noise impacts of the project (refer to Section 5.3.3); 
 
• the air quality impacts of the project (refer to Section 5.3.1); 
 
• the impacts of the project on traffic (refer to Section 5.6.4); 
 
• the impacts of the project on Cockburn Sound, surface and groundwater (refer to 

Sections 5.2 and 5.3.2); 
 
• the impacts of the project on ecology (refer to Section 5.1); 
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• the impact on the Aboriginal cultural heritage and historic heritage values of the project 
area (refer to Sections 5.6.1 and 5.6.2); 

 
• the visual impacts of the project (refer to Section 5.6.3); 
 
• the socio-economic impacts of the project including the impacts on residential and 

recreational amenity (refer to Section 5.6.5); 
 
• the risk and hazard component of the proposed Bio-Refinery (refer to Section 5.7); and 
 
• the ongoing environmental management, environmental monitoring and community 

involvement proposed as part of the project (refer to Section 7.0). 
 
These key issues have been addressed in detail in the above sections together with other 
environmental issues required to be addressed to ensure a comprehensive EIA process. 



Proposed Kwinana Ethanol Bio-Refinery  Management 

 

 Umwelt (Australia) Pty Limited 
2120/R01/V5 February 2007 7.1 

7.0 MANAGEMENT 
 

7.1 PRINCIPLES OF ENVIRONMENTAL PROTECTION  
 
The principles of Environmental Protection must be considered in the environmental impact 
assessment process as required by the EP Act.  To justify the proposed Bio-Refinery with 
regard to the principles of environmental protection, the benefits of the project in an 
environmental and socio-economic context should outweigh any negative impacts.  The 
principles of environmental protection encompass the following: 
 
• The precautionary principle; 
 
• Inter-generational equity; 
 
• Conservation of biological diversity and ecological integrity; 
 
• Improved valuation and pricing of environmental resources; and 
 
• The principle of waste minimisation. 
 
The principles of environmental protection are discussed in relation to the proposed Bio-
Refinery in Sections 7.1.1 to 7.1.5 below. 
 

7.1.1 The Precautionary Principle 

The EP Act defines the precautionary principle as:   
 

Where there are threats of serious or irreversible environmental damage, lack of full 
scientific certainty should not be used as a reason for postponing measures to prevent 
environmental degradation.   
 
In the application of the precautionary principle, public and private decisions should be 
guided by: 
 
(i)  careful evaluation to avoid, wherever practicable, serious or irreversible damage to 

the environment, and 
(ii)  an assessment of the risk-weighted consequences of various options. 

 
In order to apply the precautionary principle, a proposal needs to ensure that there has been 
careful evaluation of all aspects and that every stage in the assessment and decision making 
process has been transparent.  This document covers an extensive and careful evaluation of 
all the project components.  Detailed assessment of potential impacts and necessary 
management procedures has been conducted and is also comprehensively documented in this 
report. 
 
The existing environment has been scientifically studied and assessed (Sections 2.1, 5.1 and 
5.2).  In addition, engineering and scientific modelling has been utilised to assess and 
determine potential impacts as a result of the project (Sections 5.3 to 5.7).  This modelling 
has been reviewed and commented on by EPA Service Unit Noise and Air Quality Branches.  
In addition, a third party peer review of air quality modelling was undertaken by Dr Owen 
Pitts of Air Assessments.  As a result, there has been extensive and careful evaluation of the 
project to avoid, where possible, irreversible damage to the environment. 
 
The decision making process for the design, impact assessment and development of 
management processes has been transparent in the following respects: 
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1. Government authorities and surrounding residents potentially affected by the project 
were consulted during the preparation of this report.  This enabled comment and 
discussion regarding potential environmental impacts and proposed environmental 
management procedures.  

 
 A number of meetings with the relevant government authorities were held to facilitate 

effective government authority consultation.  These meetings involved presentation of 
available project details and environmental impact assessment.  Key issues of concern 
were discussed initially and further, more detailed, discussions with authorities were 
carried out in order to resolve any outstanding matters. 

 
 The community was consulted through a number of methods as listed in Section 6.1, 

which provided project details in addition to opportunities for the community to provide 
feedback on the project via telephone, email, website feedback form, mail or in person.  

 
 In addition, two presentations were made to the Kwinana Community and Industries 

Forum. 
 
2. Proposed environmental management and monitoring is consistent with best 

management practice and the project will incorporate these practices together with the 
additional controls summarised in Section 7.2.  The responsibilities and commitments 
of the proponent are clearly identified in this document.   

 
3. The preparation of this report has been undertaken on the basis of the best available 

scientific information about the project area.  Where uncertainty in the data used in the 
assessment has been identified, a conservative worst-case analysis has been undertaken 
and contingency measures have been identified to manage that uncertainty. A validation 
program has also been proposed to measure predicted against actual impacts of the 
project (refer to Section 7.2), so that contingency measures, if required, can be 
implemented in a timely and pro-active manner.  

 
4. Using the assessment undertaken for the proposed Bio-Refinery, including the 

stakeholder consultation program (Section 6.0), the potential environmental and social 
issues associated with the proposed Bio-Refinery have been identified and addressed.  
Environmental control measures to address the potential environmental issues identified 
are set out in the document and summarised in the Statement of Commitments 
(Section 7.2).   

 
7.1.2 The Principle of Intergenerational Equity 

The EP Act defines the Intergenerational Equity as:   
 

the present generation should ensure that the health, diversity and productivity of the 
environment are maintained or enhanced for the benefit of future generations. 

 
Social equity involves concepts of justice and fairness so that the basic needs of all sectors of 
society are met and there is a fair distribution of costs and benefits to improve the well being 
and welfare of the community, population or society (DUAP, 1997).   
 
Intergenerational equity refers to equality between generations.  It requires that the needs and 
requirements of today’s generations do not compromise the needs and requirements of future 
generations in terms of health, bio-diversity and productivity. 
 
The proposed Bio-Refinery provides a significant opportunity for Western Australia to 
promote inter-generational equity through the production and use of fuel grade ethanol in 
transport fuel, as well as the production and export of green electricity to the grid and the 
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production of aqueous ammonia and fertiliser.  As discussed in Section 3.1, the proposed 
Bio-Refinery offers an opportunity for Western Australia to become less reliant on fossil fuel 
for energy generation, and consequently reduce the quantity of greenhouse gas being 
released into the atmosphere. 
 
The environmental management measures discussed in this document have been developed 
to minimise the impact on the environment to the greatest extent reasonably possible.  The 
management of environmental issues as outlined in this document will maintain the health, 
diversity and productivity of the environment for future generations.  The operation of the 
proposed Bio-Refinery will also provide employment and training opportunities, and will 
contribute to the local economy through the direct and flow on effects of expenditure and 
wages. 
 

7.1.3 Conservation of Biological Diversity and Ecological Integrity 
 
The conservation of biological diversity refers to the maintenance of species richness, 
ecosystem diversity and health and the links and processes between them.  Environmental 
components, ecosystems and habitat values potentially affected by the project are described 
in this report.  Potential impacts are also outlined (Section 5.1) and measures to ameliorate 
any negative impact outlined in management practices (Section 5.1, 7.2).  
 
The project involves the disturbance of approximately 19 hectares of degraded vacant land 
that adjoins an existing and degraded recreation reserve. No threatened flora or fauna species 
are known to occur within the proposed Bio-Refinery site.  There have been no threatened 
flora species or endangered ecological communities recorded within the project area.  
Primary Energy will work with Rockingham City Council and Town of Kwinana Council 
and the local community to clean up and rehabilitate the recreation reserve adjacent to the 
proposed Bio-Refinery site. 
 

7.1.4 Improved Valuation, Pricing and Incentive Mechanisms 

The goal of improved valuation of natural capital has been included in Agenda 21 of 
Australia’s Intergovernmental Agreement on the Environment. The principle of improved 
valuation and pricing refers to the need to determine proper values of services provided by 
the natural environment.  The objective is to apply economic terms and values to the 
elements of the natural environment.  This is a difficult task largely due to the intangible 
comparisons that need to be drawn in order to apply the values.   
 
The EP Act sets out the following factors for consideration when addressing the principle of 
Improved Valuation, Pricing and Incentive Mechanisms: 
 

(1) Environmental factors should be included in the valuation of assets and services. 
(2) The polluter pays principle — those who generate pollution and waste should 

bear the cost of containment, avoidance or abatement. 
(3) The users of goods and services should pay prices based on the full life cycle 

costs of providing goods and services, including the use of natural resources and 
assets and the ultimate disposal of any wastes. 

(4) Environmental goals, having been established, should be pursued in the most cost 
effective way, by establishing incentive structures, including market mechanisms, 
which enable those best placed to maximise benefits and/or minimise costs to 
develop their own solutions and responses to environmental problems. 

 
The proposed development embraces the objective of value adding to the natural resources 
that are used with by-products in terms of materials, heat and energy generated in each of the 
processes being utilised or captured for use elsewhere in the Bio-Refinery to produce 
additional products that would otherwise require additional natural resources and energy to 
produce or dispose of.  Analysis indicates that production of ethanol, green electricity, 
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aqueous ammonia and fertiliser at the proposed Bio-Refinery will generate the equivalent of 
approximately 11 times the amount of fossil fuel derived energy consumed by the Bio-
Refinery process.  The process has been designed to utilise all by-products that would 
normally be discharged in the waste stream.  As a result, there will be no waste products 
from the process that would require further treatment or disposal. In this way the Bio-
Refinery process maximises the net return achieved for each natural resource used. 
 

7.1.5 The Principle of Waste Minimisation 

The proposed Bio-Refinery has been designed to maximise the return from the natural 
resources that are used and utilises by-products from each stage of the various processes 
involved as inputs to the next phase.   
 
Whole stillage which is a by-product from the ethanol process is used to generate methane 
which is used to generate heat and green electricity.  Sludge from the anaerobic digesters that 
are used to produce methane is dried using heat from the engines used to generate green 
electricity and combined with other fertiliser inputs to produce fertiliser. Process water is 
recycled with the salts and trace elements separated in the water recycling process, 
incorporated into fertiliser.    
 
As a result, the Bio-Refinery process generates no waste material other than wastes from the 
administration building and laboratories.  The process also uses a range of materials that 
would otherwise not be further utilised.  These include: 
 
• Wheat dust which is currently taken to landfill; 
 
• Liquid Starch; 
 
• Grey water that would otherwise be disposed of in the Sepia Depression or water from 

an alternate recycled source. 
 
The proposed development is consistent with the principle of waste minimisation and will 
result in a net reduction in waste materials.  
 
 

7.2 MANAGEMENT COMMITMENTS 
 
Primary Energy will undertake the proposed development in accordance with the project 
description and environmental control measures as outlined in this document unless 
otherwise modified by conditions of consent. 
 
Primary Energy has made a number of environmental management commitments.  These 
have been incorporated into the proposed Bio-Refinery development to ensure that it does 
not have an adverse impact on surrounding residential areas, reserve areas including Wells 
Park, Cockburn Sound or adjoining industrial areas.   
 
Primary Energy’s commitments are summarised in point form in Sections 7.2.1 to 7.2.7. 
 

7.2.1 Landscape 
 
a) As part of the proposed development, rubbish and debris will be removed from a 

0.7 hectare area of existing degraded vegetation at the southern end of the site.  
Redundant tracks in this area will be closed and planted with native shrub and tree 
species. 
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b) A 3 metre wide landscaped area will be planted with native shrubs and trees along the 
proposed access road to the Bio-Refinery site. 

 
c) Primary Energy will work with local environmental and community groups to remove 

weeds, rubbish and debris from the recreation reserve area immediately to the west of 
the proposed Bio-Refinery site and rehabilitate this reserve with native species 
including planting in excess of 20 tuarts to replace the 5 to 10 that will be removed to 
facilitate the development of the proposed Bio-Refinery. 

 
d) All security and night lighting at the proposed Bio-Refinery site will be directed into the 

site and will be designed to minimise excess light spill.  
 

e) Ground level NOx concentrations and the health of the vegetation within the recreation 
reserve immediately to the west of the proposed Bio-Refinery will be monitored to 
determine if NOx emissions from the operation of the Bio-Refinery are having an 
adverse impact on native vegetation in the area.  If adverse impacts on the vegetation 
are being observed or elevated NOx concentrations are being recorded, contingency 
measures will be reviewed in consultation with EPA/DEC and implemented.   As a 
guide to the potential for impacts on native vegetation, ground level NOx concentrations 
will be compared with suggested World Health Organisation 2000 levels of 30 µg/m3 
annual average and 75 µg/m3 24 hour average unless more relevant guidelines specific 
to Australian native plants can be identified. 

 
7.2.2 Air Quality and Odour 

 
a) The Bio-Refinery will be operated in accordance with the requirements of the Kwinana 

(Atmospheric Wastes) Environmental Protection Policy. 
 
b) The Bio-Refinery will be operated in a way to minimise air quality and odour impacts 

on the surrounding community. 
 
c) Bio-filters will be constructed, operated and maintained in accordance with the 

manufacturer’s (Flo-Dry) specifications.  Flo-Dry will supervise construction of the 
Bio-Filters and certify that they have been constructed in accordance with 
specifications.  Flo-Dry will also provide an operation and maintenance manual that will 
be specific to the operation and maintenance of the Bio-Filters at Primary Energy’s 
proposed Bio-Refinery.  

 
d) Steam generation boilers and engines used for electricity generation will use low NOx 

burners. 
 
e) All air quality control equipment will be routinely maintained to ensure that it is fully 

operational at all times. 
 

7.2.3 Surface and Groundwater 
 
a) No process water will be discharged from the site or to the underlying groundwater. 
 
b) All effluent from the administration building, toilets, showers and laboratories will be 

discharged to sewer. 
 
c) A detailed Stormwater Management Plan will be prepared for the site prior to the 

commencement of construction.  The Plan will address soil and water control measures 
to be implemented during the construction phase and during ongoing operations at the 
site and will be prepared in accordance with the water management objectives set out in 
Section 5.3.2.   
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d) Prior to construction commencing, a series of six groundwater monitoring bores will be 

constructed around the perimeter of the proposed Bio-Refinery site to record existing 
groundwater quality and levels at the site.   

 
e) The proposed development will be operated to have no adverse impact on water quality 

in Cockburn Sound. 
 

7.2.4 Noise and Vibration 
 
a) It is intended that there will be no piling or similar vibration generating activities 

undertaken at the site during the construction phase.  If vibration generating activities 
that have the potential to adversely impact on adjoining infrastructure or residences are 
to be undertaken, written approval for such activities will be obtained from the relevant 
government authority prior to the works being undertaken. 

 
b) During the construction phase, no activities that will generate noise levels detectable at 

the nearest residential area will be undertaken prior to 7.00 am or after 7.00 pm Monday 
to Saturday.  No noise generating work will be undertaken on Sundays unless an 
approved Noise Management Plan has been prepared for the proposed activity. 

 
c) During the construction phase, if consent is granted by the relevant landowners and 

government authorities, the proponent will construct an acoustic barrier or noise wall 
along the southern boundary of CBH to link with the existing acoustic fence that has 
been constructed around the south-western quadrant of the Westnet Rail Loop.  The 
acoustic barrier will have a minimum height of 5 metres, will extend to ground level 
and will be continuous over its length.  If consents are not granted for the acoustic wall 
at the southern boundary of CBH, the proponent will construct a 5 metre high acoustic 
barrier at the southern end of the proposed Bio-Refinery facilities. 

 
d) The proposed development will be undertaken in accordance with WA Environmental 

Protection (Noise) Regulations 1997.  To ensure WA Environmental Protection (Noise) 
Regulations 1997 are complied with, remodelling of noise emissions and cumulative 
noise emissions based on final plant layout and equipment selection, will be undertaken 
prior to commissioning of the plant.  If modelling indicates that predicted noise levels at 
North Rockingham from the operation of the proposed  Bio-Refinery can not comply 
98% of the time under worst case meteorological conditions with the noise criteria set 
out in Table 7.1,  modifications will be made to the plant to reduce noise levels to a 
level where compliance is demonstrated. 

 
Table 7.1 – North Rockingham Noise Criteria 

 
North Rockingham 

Location 
Day Time Criteria  
(LA10 (15 minute)(dBA) 

Evening Time 
Criteria  
(LA10 (15 

minute)(dBA) 
 

Night Time 
Criteria  
(LA10 (15 

minute)(dBA) 
 

Caravan Park 45 40 35 
Governor Street 44 39 34 

Weld Street 41 36 31 
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7.2.5 Risk and Hazard 
 
a) Detailed design and sizing of storage facilities at the site will ensure that the proposed 

Bio-Refinery is not a Major Hazard Facility and is not a notifiable facility. 
 
b) The proposed Bio-Refinery will be operated in a way to minimise risk or hazard to the 

surrounding area. 
 
c) Prior to commencement of operations on site, Safety Management Systems will be 

developed, as will a detailed Risk Management and Emergency Response Plan for the 
site.   

 
7.2.6 Traffic 

 
a) All access to the site will be via Kwinana Beach Road.  The location and configuration 

of this access will be in accordance with the requirements of the Town of Kwinana 
Council and LandCorp. 

 
b) Truck movements will be generally in accordance with the times and traffic volumes set 

out in Section 5.6.4.  Trucks will be operated as far as is practical to minimise impacts 
on the road system.  Alternatives to the use of trucks to transport raw material and 
product will be explored and employed where practical.   

 
c) The proponent will ensure that all trucks under its control are maintained in roadworthy 

and efficient working condition at all times. 
 

7.2.7 Heritage 
 
a) Any Indigenous or non-Indigenous heritage objects that may be found on the proposed 

Bio-Refinery site during the construction phase will be handled appropriately and in 
accordance with the relevant legislation. 

 
b) The requirements of the Native Title Act will be complied with. 
 

7.2.8 Monitoring 
 
a) A Noise Monitoring Plan will be developed in consultation with DEC prior to 

commissioning of the proposed Bio-Refinery.   The plan will be reviewed after the first 
12 months of operation and then every 2 years thereafter for the life of the Bio-
Refinery, unless otherwise agreed in writing by DEC. 

   
b) Operation and functionality of the on-site Stormwater Management controls will be 

inspected on a monthly basis and after significant storm events.  A log of any 
maintenance work required will be kept. 

 
c) Groundwater quality and groundwater levels will be monitored on a quarterly basis at 

the six monitoring locations that are to be established around the perimeter of the Bio-
Refinery site. 

 
d) A 24 hour contact line will be established to receive community feedback in regard to 

the Bio-Refinery.  A response to any issues raised will be provided with 48 hours.  A 
log of all calls received and responses provided will be kept at the Bio-Refinery. 

 
e) A Monitoring Plan to monitor ground level NOx concentrations in the recreation 

reserve will be developed in consultation with DEC prior to commissioning of the 
proposed Bio-Refinery.  The plan will be reviewed after the first 12 months of operation 
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and then every 2 years thereafter for the life of the Bio-Refinery unless otherwise 
agreed in writing by DEC. 
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8.0 CONCLUSION 
 
The proposed Bio-Refinery, at full operation, will have the capacity to produce 
approximately 160 ML of fuel grade ethanol per annum which is the equivalent to 
approximately 10% of Western Australia’s current unleaded fuel usage.   
 
Production of 160 MLpa of ethanol will use approximately 400,000 tonnes per year of low 
grade wheat or other grains as a feed stock, providing a new market for wheat growers.  It is 
estimated that the Bio-Refinery will require approximately $70 million worth of wheat per 
annum. 
 
The Bio-Refinery process will also produce fertiliser, green energy and aqueous ammonia 
which value add to the process and to the return from the natural resources that are utilised.  
In all, the Bio-Refinery will generate approximately $200 million per annum in revenue and 
will provide direct employment for 50 people and indirect employment for an additional 350 
people. 
 
The Bio-Refinery will cost approximately $180 million to construct, with the construction 
phase providing employment for 300 to 500 people and taking approximately 12 to 15 
months to complete.  It is envisaged that the facility will be operational by the last quarter of 
2008. 
 
Environmental assessment of the proposed development indicates that the development can 
be undertaken without adverse or unacceptable impacts and will have similar impacts to that 
of a light industry.  Analysis of the project indicates that: 
 
• The proposed site is located within the IP14 Area and is within the area covered by the 

East Rockingham Industrial Park Strategic Development Plan.  The site is zoned for 
industrial development under the Metropolitan Regional Scheme and is zoned General 
Industry under City of Rockingham Town Planning Scheme No. 2 and Town of 
Kwinana Planning Scheme No. 2.  The site is also located within Area A – Heavy 
Industry as defined under Environment Protection (Kwinana) (Atmospheric Wastes) 
Policy 1999 which is used in assessing noise and air quality impacts.  The site also 
provides suitable access to the road system and Kwinana Bulk Cargo Port which are both 
fundamental to the operation of the proposed development; 
 

• Noise assessment indicates that noise emissions from the Bio-Refinery can comply with 
relevant guidelines under worst case north-easterly wind conditions and under 
temperature inversion conditions.  Construction of a new acoustic wall at the southern 
end of CBH, which Primary Energy has agreed to fund if relevant approvals and 
consents are granted, will reduce train noise levels by approximately 11 dBA from 
current levels. 

 
• Air and odour emissions from the Bio-Refinery will be negligible and will readily 

comply with relevant guidelines.  Production and use of fuel grade ethanol as an E10 fuel 
in cars will result in approximately a 400,000 tonne per year reduction in CO2 emissions 
compared to the use of unleaded fuel in cars.   

 
• The site is currently degraded and does not support any Declared Rare or Priority flora, 

Threatened Ecological Communities or wetlands.  Rubbish removal, restoration and 
landscaping with native vegetation will be undertaken at the south-western corner of the 
site to enhance the existing vegetation that is in this area.  Primary Energy will work 
with local community and environmental groups to clean up the recreation reserve that is 
located between the site and Rockingham Beach Road.  This will include additional 
plantings of native species in this area. 
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• Truck movements required for the proposed development will be consistent with traffic 

movements that currently occur in the area.  The site is located approximately 
1.7 kilometres from Kwinana Bulk Cargo Jetty and 1.5 kilometres from Patterson Road 
(Route 1).  Port Road and Kwinana Beach Road will be used to access the site.  These 
roads are currently used by heavy traffic and are removed from residential areas. 

 
• No Aboriginal artefacts have been found on the site and the development can be 

undertaken in accordance with the requirements of relevant legislation.  Primary Energy 
will comply with the requirements of the Aboriginal Heritage Act 1972 and the Native 
Title Act 1993.   

 
• The proposed development is unlikely to have a significant impact on European heritage 

and the development can be undertaken in accordance with the requirements of relevant 
legislation. 

 
• The proposed development has a low risk profile and does not constitute a Major Hazard 

Facility.   
 
• Visual amenity of the surrounding area has been taken into consideration to ensure that 

the proposed development does not have a significant adverse impact on the amenity of 
the surrounding area. 

 
• Community, government agency and Council views in regard to the proposed 

development have been sought as part of the environmental assessment process.  
Concern has been expressed about the continuing loss of vegetation from the 
surrounding area as a result of development in general and with the proposal to add more 
industry to the area.  Overall feedback has been that the proposed development is a good 
proposal and is generally supported by community and stakeholders. 

 
In summary, analysis indicates that the proposed development can be undertaken in a 
manner that does not adversely impact on the surrounding area and that will make a 
significant contribution in reducing noise levels in North Rockingham, particularly from 
trains. 
 
The proposed development has the potential to make a significant contribution to the 
Kwinana, Rockingham and Western Australian economies through revenue generation, 
employment and through providing wheat growers with an alternate market for wheat, 
particularly low grade wheat that may not be suitable for the export market.   
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10.0 ABBREVIATIONS AND GLOSSARY 
 

10.1 ABBREVIATIONS 

AHD Australian Height Datum 
  
CALM Department of Conservation and Land Management 
  
CBH Co-Operative Bulk Handling Limited 
  
CDE Carbon Dioxide Equivalents 
  
cfm Cubic feet per minute 
  
CHPP Combined Heat and Power Plant 
  
CIF Community and Industries Forum 
  
CO Carbon Monoxide 
  
CO2 Carbon Dioxide 
  
DoCEP Department of Consumer and Employment Protection 
  
DEC Department of Environment and Conservation 
  
DoIR Department of Industry and Resources 
  
DUAP NSW Department of Urban Affairs and Planning (former) 
  
E10 10% Ethanol fuel blend 
  
E85 85% ethanol fuel blend 
  
EEC Endangered Ecological Community 
  
EIA Environmental Impact Assessment 
  
ENM Environmental Noise Model 
  
EP Act Environment Protection Act 1986 (WA) 
  
EP Regulations Environment Protection Regulations 1987 (WA) 
  
EPA Environmental Protection Authority 
  
EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 

(Commonwealth) 
  
EPP Environment Protection Policy 
  
EPS Environment Protection Statement 
  
E&DG Act Explosives and Dangerous Goods Act 1961 (WA) 
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Heggies Australia Heggies Australia Pty Limited 
  
IP14 Improvement Plan 14 
  
KIA Kwinana Industrial Area 
  
KIC Kwinana Industries Council 
  
km kilometres 
  
kPa kilopascals 
  
kV kilovolts 
  
LCA Lifecycle Analysis 
  
LGA Local Government Area 
  
m metres 
  
m3 cubic metres 
  
MJ megajoules 
  
ML megalitres 
  
MLpa megalitres per annum 
  
mm millimetres 
  
MRS Metropolitan Region Scheme 
  
MW megawatts 
  
NEPM National Environment Protection Measure 
  
NO2 Nitrogen Dioxide 
  
NOHSC Act National Occupational Health and Safety Commission Act 1985 

(Commonwealth) 
  
oC Degrees Celsius 
  
OU Odour Units 
  
PJ Petajoules 
  
PM10 Particulate Matter in the size range of zero to ten microns in diameter 
  
PRA Preliminary Risk Analysis 
  
Primary Energy Primary Energy Pty Limited 
  
PULP Premium Unleaded Petrol 
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P&D Act Planning and Development Act 2005 (WA) 
  
SO2 sulphur dioxide 
  
TEC Threatened Ecological Community 
  
TPS Town Planning Scheme 
  
TSP Total Suspended Particulate matter, usually in the size range of zero 

to 50 microns in diameter 
  
Umwelt Umwelt (Australia) Pty Limited 
  
WAPC Western Australian Planning Commission 
  
μg microgram 

 
 

10.2 GLOSSARY 

Aboreal Adapted for living and moving around in trees. 
  
Acoustic Sound and its characteristics 
  
Aeolian Carried by wind 
  
Alluvial Processes associated with sediment (such as gravel, sand and clay) 

erosion, transport and deposition by a flowing stream. 
  
Anaerobic  In the absence of oxygen 
  
Aqueous Pertaining to, related to, similar to, or dissolved in water 
  
Archaeological: Pertaining to the study of human cultures through the recovery, 

documentation and analysis of material remains and environmental 
data, including architectures, artefacts, biological remains, human 
remains, and landscapes.  

  
Bio-gas Gas produced by bacteria consisting of approximately 60% methane 
  
Catchment The area of land from which a water body (such as rivers, lakes and 

ground water) receives water 
  
Colluvial Processes that cause sediment movement and accumulation on 

slopes due to the action of gravity 
  
Crown Land Land that is owned and managed by the State government 
  
Decant To pour off a liquid from the top of a mixture without disturbing the 

underlying sediment 
  
Decibel (dB): A unit for expressing the relative intensity of sounds on a 

logarithmic scale from zero (for average least perceptible sound) to 
about 130 (for the average pain level). 
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Decibel dBA: A modified decibel scale which is weighted to take account of the 

frequency response of the normal human ear. 
  
Digestion Breaking down or decomposition of organic material 
  
Distillation A means of purification by the evaporation and subsequent 

condensation of liquids 
  
Ecology The science dealing with the relationships between organisms and 

their environment. 
  
Effluent The liquid waste of sewage and industrial processes. 
  
Environmental 
Protection and 
Biodiversity 
Conservation Act 
1999 

The Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act) protects the environment, particularly matters of 
National Environmental Significance. It streamlines national 
environmental assessment and approvals process, protects 
Australian biodiversity and integrates management of important 
natural and cultural places. 

  
Ethanol Also known as ethyl alcohol or grain alcohol, ethanol is a colourless 

volatile flammable liquid found in liquor.  Ethanol is also used as a 
solvent and as an additive to unleaded petrol 

  
Fauna All animal life (vertebrate and invertebrate) of a given time and 

place. 
  
Fermentation The anaerobic conversion of sugar to ethanol 
  
Filtration To pass a solution through a porous medium for the removal of 

solid particles from liquid 
  
Flora All plant life of a given time and place. 
  
Fossil Fuels Hydrocarbon containing natural resources such coal, oil and natural 

gas, formed I ancient sedimentary environments.  They are used as 
fuel (e.g. coal, petrol and diesel) for industry and transport. 

  
Geomorphology The study of landforms, including their shape, origin, evolution and 

the processes that form them 
  
Greenhouse Effect The process by which the earth’s atmosphere warms the planet.  

About 70% of incoming solar radiation is absorbed by the planet 
and heats the oceans, atmosphere and land.  The earth also radiates 
heat energy, at longer wavelengths than the incoming solar 
radiation.  The atmosphere is relatively transparent to short wave 
(e.g. solar) radiation, but absorbs and then re radiates part of the 
longer wave radiation emitted by the earth.  This efficient 
absorption of long wave (thermal) radiation means that the 
atmosphere acts like a one way blanket.  The earth’s surface is 
therefore warmer than it would be if heated only by solar radiation.  
The degree of greenhouse warming depends on the concentration of 
greenhouse gases in the earth’s atmosphere. 
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Greenhouse Gas Gases such as water vapour, carbon dioxide, methane, nitrous 
oxide, ozone and chlorofluorocarbons (CFCs).  Water vapour is the 
single most important greenhouse absorber.   Each gas is most 
effective for absorption of slightly different energy wave lengths. 

  
Groundwater Sub-surface water which is within the saturated zone and can 

supply wells and springs.  The upper surface of this saturated zone 
is called the water table. 

  
Hazmat A hazardous material (HAZMAT) is any solid, liquid or gas that 

can harm people, other living organisms or the environment. A 
hazardous material may be radioactive, flammable, explosive, toxic, 
corrosive, biohazardous, an oxidizer, an asphyxiant, an allergen, or 
may have other characteristics that make it hazardous in specific 
circumstances. 

  
Holocene Refers to the last 10,000 years of earth history.  This is the period 

during which sea level has been at or close to its current level, after 
the very low sea levels of the last glacial period. 

  
Laeq The average noise energy, measured in dBA, during a measurement 

period. 
  
Landform: Sections of the earth’s surface which have a definable appearance 

(e.g. cliff, valley, mountain range, plain, etc). 
  
Life Cycle 
Assessment 

Life Cycle Assessment systematically identifies and evaluates 
opportunities for minimizing the overall environmental 
consequences of resource usage and environmental impacts.  It can 
be applied to materials and services and is sometimes known as 
“cradle to grave” assessment. 

  
Liquefaction In industrial processes, a process for turning a solid into a liquid, 

usually by grinding, blending, heating or melting. 
  
Long-cycle Carbon Carbon which moves through the carbon cycle over a relatively 

long period of time (e.g. carbon trapped in minerals, hydrocarbon 
deposits and methane in the upper atmosphere) 

  
Major Hazard 
Facility 

A facility and produces or stores large quantities of hazardous 
materials.  There is a National Standard and National Code of 
Conduct for these facilities, but each state is responsible for 
regulatory activity within its jurisdiction. 

  
Megalitre (ML): One million litres. 
  
Native Title Act 
1993 

Commonwealth legislation introduced as part of the Government’s 
response to the Mabo case in the High Court. It recognises the 
rights and interests over land and water possessed by Indigenous 
people in Australia under their traditional laws and customs – 
‘native title’. 

  
Permeate To diffuse through or penetrate something. 
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Phanerozoic The period of geologic time during which abundant animal life has 

existed. It covers roughly 545 million years and goes back to the 
time when diverse hard-shelled animals first appeared. The 
Phanerozoic eon is still ongoing. 

  
Pilot system A system for monitoring and automatically adjusting a process. 
  
Pleistocene The period from 1.8 million to 12,000 years before the present. 
  
Process water Water that is used as part of the manufacturing process. 
  
Raw materials The physical inputs to the process, in this case, wheat and wheat 

dust, recycled water, liquid starch and fertilizer inputs. 
  
Recycle Part of the waste minimization process.  Waste streams can be 

reduced by finding new ways to reuse waste produces; for instance, 
effluent can be recycled as process water. 

  
Refinery A group of chemical engineering processes and operations used for 

refining certain materials or converting raw materials into products 
of value; for instance, sugar refinery, oil refinery. 

  
Riparian The habitats at the interface between the land and water body.  For 

instance, used to refer to habitats along stream banks and lake 
shores. 

  
Risk profile The characteristics of a processor substance that contribute to an 

assessment of risk, eg type of substance, quantities stored and 
likelihood of an incident. 

  
Sedimentary rock Any rock formed by the laying down of sediments (includes 

sandstone, mudstone, siltstone, limestone, claystone and 
conglomerates). 

  
Short-cycle carbon Carbon which moves through the carbon cycle in a relatively short 

timeframe (e.g. carbon trapped in plants and carbon dioxide in the 
atmosphere) 

  
Socio-economic Pertaining to the social and economic characteristics of a 

community, or the study/assessment of social and economic issues 
and aspects of a development. 

  
Solar Energy Energy from the sun 
  
Starch A complex carbohydrate found in many foods including seeds, 

roots and grains including wheat, corn and rice 
  
Subtropical Subtropics refer to the land and sea north of the Tropic of Cancer 

and south of the Tropic of Capricorn.  These areas have mild to 
warm climates where the temperature does not usually fall below 
0 ºC 
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Sustainability Refers to development and conservation management where the 

needs of current generations are met, without compromising the 
ability of future generations to also meet those needs.  It 
incorporates long term achievement of environmental, social, 
cultural and economic goals. 

  
Swale A long, narrow, shallow depression in the landscape.  Swales are 

usually dry but often carry water during rain events. 
  
Temperate Generally refers to places between the tropics and the polar circles 

that have mild, but often highly variable climates. 
  
Topography Description of all the physical features of an area of land and their 

relative positions, either in words or by way of a map. 
  
Ultrafilter A filter capable of removing very fine particles from a liquid, 

including bacteria, microorganisms and turbidity.  Filter pore spaces 
are of the order of 0.0005 microns. 

  
Ultrafiltration The process of filtering using an ultra filter.  Reverse osmosis is an 

example of an ultrafiltration process. 
  
Volcanic rock Rocks that are formed by extrusive igneous processes, and are 

crystallized from molten materials e.g. associated with volcanic 
activity. 

  
Whole Stillage The residue after the wheat fermentation process has taken place. 
  
Works Approval A regulatory tool used by State government environmental agencies 

and Local government, to ensure that facilities are constructed in 
accordance with specified environmental and safety standards. 
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