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HOW TO MAKE PUBLIC SUBMISSIONS: 

The Environmental Protection Authority (EPA) invites people to make a submission on this proposal. 

Plenty River Corporation Limited is proposing to build a world scale Ammonia and Urea Plant on the Burrup Peninsula, approximately 6 
km north east of Dampier. In accordance with the Environmental Protection Act 1986, a CER has been prepared which describes this 
proposal and its likely effects on the environment. The CER is available for public review for a period of approximately 4 weeks from 
Monday, 26 October, 1998 to Monday, 23 November, 1998. 

Comments from Government agencies and the public will assist the EPA to prepare an assessment report in which it will make 
recommendations to Government. 

Copies of the document may be obtained for the sum of $5 each from: 

Woodward.Clyde 
Level 5 Eastpoint Plaza 
233 Adelaide Tce 
PERTH WA 6000 

Why write a submission? 

A submission is a way to provide information, express your opinion and put forward your suggested course of action - including any 
alternative approach. It is useful if you indicate any suggestions you have to improve the proposal. 

All submissions received by the EPA will be acknowledged. Submissions will be treated as public documents unless provided and received 
in confidence subject to the requirements of the Freedom of Information Act, and may be quoted in full or in part in each report. 

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining a group or other groups interested in making a submission on 
similar issues. Joint submissions may help to reduce the workload for an individual or group. as well as increase the pool of ideas and 
information. If you form a small group (up to 10 people) please indicate all the names of the participants. If your group is larger, please 
indicate how many people your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on, the general issues discussed in the CER or the specific proposals. It helps if you give 
reasons for your conclusions, supported by relevant data. You may make an important contribution by suggesting ways to make the 
proposal more environmentally acceptable. 

When making comments on specific proposals in the CER: 

clearly state your point of view: 
indicate the source of your information or argument if this is applicable: and 
suggest recommendations, safeguards or altematives. 

Points to keep in mind 

By keeping the following points in mind, you will make it easier for your submission to be analysed. 

Attempt to list points so that the issues raised are clear. A summary of your submission is helpful. 
Refer each point to the appropriate section, chapter or recommendation in the CER. 
If you discuss different sections of the CER, keep them distinct and separate. so  there is no confusion as to which section you are 
considering. 

Attach any factual information you may wish to provide and give details of the source. Make sureyour information is accurate. 

Remember to include: 

your name: 
address: 
date: and 
whether you want your submission to be confidential. 

More information on how to make a submission can be obtained from the free pamphlet "Environmental Impact Assessment - How to Make 
a Submission" available from the Library of the Department of Environmental Protection. Telephone: (08) 9222 7127. 

The closing date for submissions is: Monday, 23 November, 1998. 

Submissions should be addressed to: 

Environmental Protection Authority 
Westralia Square 
141 St Georges Terrace 
PERTH WA 6000 

Attention: Ben von Perger 
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Executive Summary 

Plenty River Corporation Limited (PRCL) plans to establish a world scale Ammonia/Urea 
Plant (the Project) on the Burrup Peninsula within the King Bay-Hearson Cove Industrial 
Area. The plant will have the capacity to produce 1,800 tonnes per day (tpd) of ammonia and 
2,000 tpd of urea for local and export markets. 

The plant will occupy approximately 20 ha of the 52 ha site, on the relatively hilly northern 
half of the proposed site, north of the King Bay tidal flats. As a result, the prominent high 
ridge landforms in the north-western parts of the site will be cut and filled to some extent in 
the development. 

Other infrastructure associated with the Project include the following: 

a natural gas pipeline from the North West Shelf LNG plant; 

a 40,000 t liquid ammonia storage tank located on-site; 

above-ground pipelines for the transport of liquid ammonia from the storage tank to ship-
loading facilities at the Dampier Public Wharf; 

a climatically-contained conveyor for the transport of urea from the plant to an off-site 
storage shed located near the Dampier Public Wharf; and 

above-ground seawater cooling and urea formaldehyde pipelines located in the service 
corridor between the Dampier Public Wharf and the plant site. 

It is expected that the ammonia and urea export will occur via an upgraded Dampier Public 
Wharf or an alternative wharf development, consistent with State Government plans. Up to 
15 shipments of liquid ammonia and 50 shipments of urea are expected per year. 

A summary of the potential environmental impacts associated with the proposed plant and 
services is presented in Table ES-i, with outcomes predicted according to Table 3-1. A draft 
Environmental Management Plan which addresses environmental management aspects of the 
proposal is attached as Appendix B. 

Key environmental aspects considered in this CER include: 

flora, vegetation and fauna habitats; 

the King Bay mangrove ecosystem; 

public risk assessment; 

air quality; 

noise; and 

Aboriginal heritage. 

These aspects are summarised below. 

Flora, Vegetation and Fauna Habitats 

Three Priority flora species are located on the plant site, Triumfetta appendiculata, Terminalia 
supranitifolia and Brachychiton acuminatus. The plant infrastructure has been sited in the 
valley between the two ridges in the northern part of the site. Cut and fill will be necessary 
to level the site and this will result in the removal of Priority flora. The plant has been sited 
to minimise the impact on priority flora and to retain the rocky hills where possible. 

alk 
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Executive Summary 

King Bay Mangrove Ecosystem 

Cooling water will be sourced from seawater in Mermaid Sound. Cooling water blowdown 
from the plant will be discharged to the tidal flats located on the southern boundary of the 
plant site. It is anticipated that the cooling water discharge will flow through the salt flats and 
mangrove system and eventually enter into King Bay. The discharge water will have a salinity 
of around 70,000 mg/L and a temperature of approximately 40°C, 

PRCL is committed to minimising impacts on the mangrove ecosystem. Preliminary 
assessment of the proposed discharge method indicates that there should be no significant 
impact of the discharge water on the mangrove system. In order to quantify any impacts and 
to take remedial action if necessary, PRCL will prepare and implement a monitoring 
programme to monitor the effect of cooling water discharge on the tidal flats and the 
mangrove ecosystem. 

Public Risk Assessment 

The ammonia and urea technologies which will be used have been proven to be safe 
technologies in similar plants throughout the world. 

A Preliminary Risk Assessment (PRA) which was prepared for the Project found that the 
individual risks associated with the plant are within EPA acceptable risk criteria. The PRA 
also identified risk reduction measures to be incorporated into the design of the plant. A 
Quantitative Risk Assessment (QRA) will be prepared for the Project prior to commissioning. 

Air Quality 

The main atmospheric emissions from the plant at normal operating conditions are carbon 
dioxide, nitrogen oxides and ammonia. Preliminary modelling of atmospheric emissions 
indicates that the plant design will enable legislative requirements for air quality to be 
complied with. The proposed plant is likely to have minimal impact on the ambient air quality 
in the vicinity of the plant. 

Noise 

Preliminary noise modelling indicates that the proposed plant will meet the Environmental 
Protection (Noise) Regulations 1997 criteria. The proposed plant is not expected to result in 
any discernible noise impacts at Hearson Cove or Dampier, the closest sensitive land uses. 

Aboriginal heritage 

Three known sites of Aboriginal significance occur on the plant site. The plant will be located 
to avoid disturbance to any of these sites. 

Several Aboriginal sites are located in the service corridor between Burrup Road and the coast 
to the west. The alignment of the pipelines and conveyor will be placed where possible to 
avoid disturbance to any sites of significance. The final alignments will ensure efficient use of 
the corridor and consideration for subsequent development. Where this may result in 
disturbance to sites, Section 18 clearances under the Aboriginal Heritage Act 1972-1980 will 
also be sought. 

IA 
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Exp.ciitivt Siimmni 

TABLES ES-i 
AMMONIA[EJREA PLANT ENVIRONMENTAL FACTORS 

".I ' 	 S (VIF402Vi -EXISTING ENVIRONMENT 	 FUTURE ENVIRONMENT 
Factor 	

j%7 

	 Potential ImpactsiI 
BIOPHYSICAL  

I sncti iii \ c.ci itton Communities Maintain thc 'ihund 10cc 	pcics diversi(N. geographic Si\ vegetation lOon IS pcs ocur on the plant site. 	NOtic 01 AppiO\itfl'iicl\ 30 hi 01 ii Uisc 	c..ct'itiOfl will he Clearing w ill be tcstrictcd to the loss i'in 	southcrn The Project is likcl 	to ii ise i medium impact on 
distribution and productivity of vegetation these are restricted to the Project area. cleared for the plant site. half of the plant site. Clearing on pipeline and local vegetation types. 
communities, 

conveyor sites will be minimised. Rehabilitation will 

USC local native species.  
Declared Rare and Priority Flora Protect Declared Rare and Priority Flora. consistent No Declared Rare Flora occur on the plant site. Fourteen of the Priority flora populations will be Priority flora will be used in rehabilitation where The Project is likely to have a negligible impact on 
(Terrestrial) with the provisions of the Wild/tie Conservation Act Fifteen populations of three Priority flora species, protected fromdevelopment on the plant site. One appropriate and practicable. Priority listed flora. 

1950. irnonfena appendiculata. Ter,ninolia supranitifolia small population will be removed for the plant 
and J3rachvchiton acumoiaius. occur on the plant site, infrastructure. 

Terrestrial Fauna Maintain the abundance, species diversity and The plant site contains six fauna habitat types. The Approximately 30ha of Spin (fex - dominated Clearing of significant fauna habitats will be The Project is likely to have a mild impact on 
geographical distribution of terrestrial fauna, most important habitat consists of the ridges located vegetation on the plant site will be cleared. minimised. terrestrial fauna 

in the north-west corner of the site. 

Specially Protected (Threatened) Fauna Protect Specially Protected (Threatened) fauna. No specially protected fauna are expected to occur on Approximately 30ha of Spinifex - dominated Clearing of significatit fauna habitats will be The Project is likely to have a negligible impact on 
consistent with the provisions of the Wildlife the plant site. vegetation on the plant site will be cleared. minimised. Specially Protected fauna. 
Conservation Act 1950. 

Marine Flora (Mangrovcs) Maintain the ecological function, abundance. species Mangroves in King Bay occur south-west of the plant Cooling water hlowdown discharged into the King A monitoring programme for the mangrove The monitoring programme will contain 
diversity and geographic distribution of mangroves. site. Bay tidal flats may impact on mangroves. environment will be prepared and implemented prior contingencies such that the impact on the mangrove 

to commissioning. system will be negligible. 
Marine Fauna (Coral Reefs) Maintain the abundance, species diversity and Scattered corals occur close to shore near the Spills from urea handling, ballast disposal and A spill contingency plan will be prepared. The Project is likely to have a negligible impact on 

geographic distribution of coral reefs. Dampier Public Wharf. shippitig accidents could impact on corals. Ballast will be managed in accordance with the coral reefs. 
Dampier _Port_Authority_regulations. _________________________________________________ 

Seabed Development should not have a significant impact on The seabed in Mermaid Sound consists of scattered The Project does not require any dredging. Disturbance to the sea bed will be minimised. The Project is likely to have a mild impact on the 
existing coastal processes. including off-shore corals and hare pavement, seabed. 
sediment movement. 

Landform Maintain representative landforms The plant site has two prominent ridges. The service The plant site will require some cut and fill to prepare The plant infrastructure is sited on the southern. The Project is likely to have a mild impact on the 
corridor is ntostiv high. undulating rock outcrop. a flat plant site, flatter parts of the site. The ridges will remain. landform in the area. 

POLLUTION MANAGEMENT  
Greenhouse Gases Ensure that greenhouse gas emissions meet There are currently no existing sources of greenhouse Carbon dioxide is the main greenhouse gas emitted 1.500 tpd of CO,  will be recycled in the process. Greenhouse gases generated from the plant are likely 

acceptable standards and requirements of Section 51 gas emissions in the Project area. through the plant operation. Approximately 820.000 Rest available technology will be used in the plant to have a negligible impact on the environment. 
of the Environmental Protection Act /986 (all tpa of CO2  will be emitted, design to minimise CO2 emissions. 
reasonable and practicable measures are taken to 

minimise_  greenhouse _gas _discharge).  

Odour Odours emanating from the proposed development There are currently no existing sources of odour in the Ammonia has a pungent, irritating odour. Ammonia is a valuable export commodity and will be Ammonia emissions are unlikely to cause nuisance 
should not adversely affect the welfare and amenity of Project area. The nearest sensitive land uses are the used as an input into the urea process, therefore odour effects and are likely to have a negligible effect 
nearby land users. Dampier townsite 6 km to the south-west and technology will be utilised to minimise ammonia on the environment. 

Hearsons Cove beach 2 km to the east.  emissions. 
Gaseous Emissions Ensure that gaseous emissions do not adversely effect There are currently no existing sources of gaseous The operation of the plant will result in the follosving Best available technology will be used in the plant The health. amenity and welfare of nearby land users 

the environment of health, welfare and amenity of emissions in the Project area. The nearest sensitive main gaseous emissions: design to minimise emissions., will not be adversely affected and gaseous emissions 
nearby land users by meeting the statutory land uses are the Dampier townsite 6 km to the south- CO2 	820.000 tpa are likely to have a negligible impact on the 
requirements (including Section 51 of the west and Hearsons Cove beach 2 km to the east. NO 	684 tpa environment. 
E,iviron,ne,tta/ Protection Act /986). NH3 	614 tpa 

CH4 	100 tpa 
H2 	577 tpa 

S02 	6.3 tpa  
Gaseous Emissions (NO) Ensure that NO emissions meet acceptable standards There are currently no existing sources of NO in the The plant will release about 684 tpa of NO. mainly Low NO burners will be used in the design of the NO emissions will comply with acceptable standards 

and requirements of Section 51 of the Enviro,tnienral Project area. from the primary reformer, package boiler and gas reformer and gas turbines, and EPA requirements and are likely to have a 
Protection Act 1986 (all reasonable and practicable turbo-alternators, negligible impact on the environment.. 
measures are taken to minimise NO discharge). 

Dust and Particulate Emissions Ensure that the dust and particulate emissions The Project area is uncleared. although there is the Dust will be generated through construction activities. Ambient dust control strategies will include sealing Dust and particulates from construction and operation 
generated by the proposal do not adversely impact potential for dust generation from the hare tidal flats Particulates in the form of urea dust will be generated trafficable areas and revegetating unused land. Urea are likely to have a negligible environmental impact. 
upon welfare and amenity or cause health problems to the south of the site. The nearest sensitive land uses from the urea process. dust emissions will be minimised by coating the urea The health, amenity and welfare of nearby land users 
by meeting statutory requirements and acceptable are the Dampier townsite 6 km to the south-west and granules to form a hard coating and transporting the will not be adversely affected. 
standards. Hearsons Cove beach 2 km to the east. urea in a closed conveyor. 

Surface Water Quality Maintain or improve the quality of surface water to Several small drainage lines occur on the plant site The plant infrastructure will intersect several small Where minor drainage lines are intersected by There is likely to be negligible impact on surface 
ensure that existing and potential uses, including and service corridor. A larger drainage system which drainage lines to the south. Stormwater discharge and facilities, water will be interrupted and directed waters in the Project area. 
ecosystem maintenance are protected. consistent with drains into King Bay lies to the west of the plant site. pipeline leakages could enter the drainage system and around the plant to rejoin natural drainage lines 
the draft Western Australian Water Quality The saline tidal flats to the south of the plant drain affect surface water quality, further downstream. Stormwater drainage from the 
Guidelines for Fresh and Marine Waters (EPA, into King Bay. plant site will be collected in detention ponds. 
1993a).  Ppcltnes will have safety features to detect leakages. 1 
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Executive Summary 

TABLES ES-i 
AMMAN! A [1T1' A PT A NT NVTD JiIJPA I UAd-9r"1DC- 

CONTENT SCOPE OF WORK 1. r  EXISTING ENVIRONMENT  

I . I 
Marine Water Qualit Maintain or improve the quality of marine water \Vater quality in Mermaid Sound is generall' high. The construction and operation of the sea water The sea water intake will he constructed off the The Project is likely to have a negligible impact on 

consistent with the draft Western Australian Water Shipping movement at the Dampier Public Wharf intake for cooling water may disturb the sea bed, existing wharf facilities to minimise disturbance of marine water quality. 
Quality Guidelines far Fre.rli and Marine Waters generates some sediment disturbance. Some existing Cooling water hlowdosvn may impact the water the sea bed. Cooling water blowdown and 
(EPA. 1993a) and maintain or improve, marine water operations currently discharge liquid effluent into quality in King Bay. Ballast discharge may affect demineralisation plant Wastewaler will be discharged 
quality consistent with Environmental Quality Mermaid Sound. water quality in Mermaid Sound. Additional shipping to the saline tidal flats south of the plant, rather than 
Objectives (EQOs) and Environmental Quality will cause an increase in sediment disturbance near directly into King Bay. Shipping movements for 
Criteria (EQCs) defined in the Southern Metropolitan the Dampier Public Wharf, ammonia and urea export and ballast discharge will 
Coastal Waters Study (1996) be managed in accordance with the Dampier Port 

Authority_regulations.  
Liquid and Solid Waste Disposal Liquid and solid wastes should be treated on-site or There are currently no existing sources of waste in the The construction and operation of the plant will result Waste will be recycled wherever practicable. Solid The management of liquid and solid wastes is likely 

disposed of off-site at an appropriate landfill facility. Project area. in the generation of liquid and solid wastes. Cooling waste will be disposed of at the Dampier landfill, to have a negligible impact on the environment. 
Where this is not feasible, contaminated material water blowdown,demineralisation plant wastewater Cooling water hlowdowti and demineralisatioti plant 
should be managed on-site to prevent groundwater and sewage may impact marine and surface water wastewater will be discharged to the saline tidal flats 
and surface water contamination or risk to public quality, south of the plant, rather than directly into King Bay. 
health. Sewage will be treated and irrigated Onto landscaped 

areas around the plant.  
Noise Protect the amenity of nearby residents from noise There are currently no existing major sources of noise Noise will be generated during the construction and Each plant item will be designed to meet a noise Noise levels at the nearest sensitive land uses will be 

impacts resulting from activities associated with the in the Project area. The nearest sensitive land uses Opera!ion phases including blasting. earthmoving objective of a maximum noise level of 85 dBA at I m below acceptable criteria and are not likely to cause 
proposal by ensuring that noise levels meet statutory are the Dampier townsite 6 km to the south-west and equipment, processing plants. conveyor and traffic, from the source. nuisance impacts. Noise levels from the plant are 
requirements and acceptable standards. Hearsons Cove beach 2 km to the east. likely to have a negligible impact on the surrounding 

____ 
environment. 

Light 	 Manage potential impacts from light overspill and 	There is currently no artificial illumination in the 	Light spill from the plant site may affect fauna on and 	Lighting will be designed to best practice and 	 Light spill is likely to have a negligible impact on the 
comply with acceptable standards. 	 Project area. 	 near the site. 	 incorporate Australian Standard guidelines, 	 environment. 

SOCIAL SURROUNDINGS  
Public Health and Safety - Risks and Ensure that risk is managed to meet the EPA's criteria The nearest sensitive land uses are the Dampier The process will use and produce hazardous A Preliminary Risk Assessment has been prepared. A Individual risk levels are likely to comply with 
Hazards for individual fatality risk off-site and the DME's townsite 6 km to the south-west and Hearsons Cove chemicals such as ammonia, chlorine and urea Quantitative Risk Assessment will be prepared during criteria set by the EPA. Risks associated with the 

requirements with respect to public safety. beach 2 km to the east. formaldehyde, which have the potential to cause harm the detailed design phase of the Project. Project will be managed to ensure that the Project has 
to individuals and the environment, a negligible impact on human health and the 

Public Health and Safety - Transport Ensure that roads are maintained or improved and Traffic flow on Burrup Road is low and mostly During construction, traffic from Karratha will PRCL will liaise with Main Roads WA to ensure that 

environment. 

Transport will be managed to ensure that the Project 
road traffic managed to met an adequate standard of related to industrial activities, increase due to the construction svorkforce and the roads are maintained and meet Main Roads WA has a negligible impact on human health and the 
level of service and safety and MRWA requirements. transport of materials. 	During operations there is the requirements. environment. 

potential for risks to public health and safety to 

increase due to the traffic from the permanent 

workforce and the transport of hazardous materials. 
Visual Amenity Visual amenity of the area adjacent to the project The plant site contains prominent ridges and valleys The piant site will be visible from Burrup Road and The prominent high ridges to the north of the site will The plant and associated infrastructure has been sited 

should not be unduly affected by the proposal. to the north and is open to the tidal flats to the south. part of Hearson Cove Road. be retained and will reduce the visual impact of the to minimise disturbance to the surrounding 
plant and infrastructure from the no:'th. The main environment and is likely to have a mild impact on 
entrance to the plant, off Burrup Road, will be the visual amenity of the areas adjacent to the Project. 
landscaped. 

Aboriginal Culture and Heritage Ensure that the proposal complies with the Three Aboriginal archaeological sites have been The Aboriginal sites on the plant site will not be The plant will be sited to avoid disturbance to The requirements of the Aboriginal Heritage Act 
requirements of the Aboriginal Heritage Act 1972: identified on the plant site and a number in the service directly affected by the development. The pipeline Aboriginal sites. PRCL will liaise with 1972 will bernet. The construction of the plant is 
and also ensure that changes to the biological and corridor, and conveyor alignments may impact on Aboriginal representatives of Aboriginal communities to select a likely have a negligible impact on Aboriginal Culture 
physical environment resulting from the project do sites. suitable alignment within the service corridor, and Heritage. The construction of associated 
not adversely affect cultural associations with the 

infrastructure within the services corridor may have a 
area. 

mild impact, which will be confirmed once the 

alignment has been selected. 

CSIAN On ES4 



SECTIONONE 
	

Introduction 

	

1.1 	THE PROPOSAL 

Plenty River Corporation Limited (PRCL) plans to build a world scale Ammonia and Urea 
Plant (the Project) on the Burrup Peninsula, near Dampier, Western Australia (Figure 1.1). 
The proposed project will incorporate a 1,800 tonnes per day (tpd) ammonia plant and a 
2,000 tpd granular urea plant. Approximately 1,133 tpd of ammonia product will be used as 
feedstock for the urea plant. The remainder of the ammonia may be used partly by the 
proposed nearby ammonium nitrate plant and the balance will be exported to other domestic 
or overseas markets. 

Preliminary details of the Project were referred to the Environmental Protection Authority 
(EPA) through the submission of a Referral Document (Woodward-Clyde, 1997). The EPA 
determined that the proposal would be assessed as a Consultative Environmental Review 
(CER) under Part IV of the Environmental Protection Act 1986. 

Guidelines issued by the EPA for the preparation of this CER are presented in Appendix A. A 
draft Environmental Management Plan is presented in Appendix B. 

This document has been produced to obtain environmental approvals for an Ammonia and 
Urea Plant on the Burrup Peninsula. The document provides a description of the Project, the 
existing environment of the Project area, the potential environmental impacts and 
management strategies for the operation of the Project. 

	

1.2 	THE PROPONENT 

The proponent is Plenty River Corporation Limited (PRCL), which is publicly listed on the 
Australian Stock Exchange. The head office of PRCL is located at 578 St Kilda Road, 
Melbourne, Victoria, 3004. PRCL has engaged personnel with considerable experience in the 
development of petrochemical and ferti liser manufacturing facilities. 

	

1.3 	PROJECT SCHEDULE 

It is envisaged that the Project will commence in mid 1999, with detailed engineering 
commencing in mid 1999 and continuing until early 2000. It is planned to commence site 
works in late 1999, starting with site preparation. This will allow plant construction and pre-
commissioning to be completed by the end of the third quarter of 2001. The natural gas 
feedstock will then be introduced into the plant in late 2001 with full scale production 
expected within four to six weeks. 

	

1.4 	LOCATION AND TENURE 

The proposed location of the ammonia/urea plant is the Burrup Peninsula, near Dampier on 
the Pilbara coast of Western Australia (Figure 1.1). 
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The proposed plant site is located approximately 6 km north-east of the port of Dampier 
which in turn is located approximately 2,000 km north of Perth. The closest airport to the 
plant site is located at Karratha, approximately 10 km south-east of Dampier. 

The site, covering an area of approximately 52 ha, is located on crown land within the Shire of 
Roebourne. It is identified for industrial use in the Burrup Peninsula Land Use Plan and 
Management Strategy (O'Brien Planning Consultants, 1996), which was endorsed by Cabinet. 

The Burrup Peninsula's proximity to world scale mineral deposits and abundant natural gas 
resources make it attractive to resource and related downstream industries. The area has an 
established infrastructure, utilities and social fabric and has developed as a major industrial 
and port site in Australia. 

Major industries presently established on the Burrup include: 

Liquefied natural gas (LNG) production and export; 

domestic gas treatment; 

iron ore export; and 

solar salt production and export. 

A number of potential sites have been investigated on the Burrup Peninsula, in conjunction 
with the Western Australian Government and the Department of Resources Development 
(DRD) (see Section 1.7). The preferred location for the plant site is at the north west corner of 
the King Bay-Hearson Cove Industrial Area (Figure 1.2). 

1.5 	HISTORY OF PROPOSAL 

Parkside Group Limited, a British Virgin Islands registered company, embarked on a plan to 
develop a world scale AmmoniaftJrea plant in Western Australia in 1996. 

In April 1997 Parkside entered into a Joint Venture Agreement with Plenty River Mining 
Company NL (PRMC), a mineral exploration company listed on the Australian Stock 
Exchange. Following the achievement of certain milestones PRMC exercised its option to 
acquire the balance of Parkside's interest in November 1997. 

PRMC underwent a major capital reconstruction in late 1997 and changed its legal status and 
name to Plenty River Corporation Limited (PRCL). 

1.6 	PROJECT JUSTIFICATION 

1.6.1 	Uses of Ammonia and Urea 

Ammonia 

Ammonia is an important chemical used in the agricultural and mining industries, which are 
Western Australia's leading export earners. Some of its major uses in the mining industry are: 

in the manufacture of ammonium nitrate, which is the main oxidant used in explosives by 
WA's mining industry; 
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in the manufacture of sodium cyanide which is the principal reagent used in gold 
extraction; and 

in the refining of nickel ore to nickel metal. 

Urea 

Ammonia is used in the agricultural industry for the manufacture of fertilisers. Urea is a 
nitrogen based fertiliser used widely in Australia, with a demand of approximately 1,000,000 
tonnes per annum. 

Urea contains the highest concentration of nitrogen of all nitrogenous fertilisers. This reduces 
the transport cost, which is a significant part of the cost of the fertiliser. Urea, being an 
organic nitrogen compound, does not acidify the soil as much as other nitrogenous fertilisers, 
such as ammonium nitrate and ammonium sulphate. 

There is now a strong demand for granulated urea as opposed to the prilled form which has 
been marketed for many years. Urea granules are less soluble than prills which enables the 
nitrogen to be released over a period of weeks, allowing plants to better utilise the nitrogen. 
Urea granules are very hard and better suited to mechanical handling and transportation than 
prills, as they do not break down as easily and therefore wastage and dust losses are 
minimised. 

1.6.2 	Need for the Proposal 

The construction of an ammonia/urea plant will result in value-added processing of a primary 
resource and could replace up to 75% of current Australian urea imports. Consumption of 
ammonia in Western Australia in recent years has exceeded the capacity of existing local 
ammonia manufacture, resulting in the need for importation of ammonia. There is also a 
significant demand for ammonia by the Asian chemical market. 

The current development of nickel cobalt laterite projects in the Eastern Goldfields (eg. 
Murrin Munmn, Bulong and Cawse projects) and the development and expansion of other 
nickel projects in the State will also result in a significant increase in the demand for 
ammonia. 

With the rapid development of intensive agricultural practices in Australia and Asia, the 
regional demand for granular urea continues to grow strongly. In Australia, 75% of urea 
consumption is imported for the production of sugar, cotton, rice and other specialist crops 
which are large consumers of urea. 

There is a continuing high demand for urea in Western Australia, due to the poor nutrient-
deficient soils throughout the State. With increasing intensity of farming and the need for 
higher protein grain, it is likely that the demand for urea will increase. The Ord River 
Irrigation area, which is located approximately 800 km north east of Dampier is a new market 
with high growth potential for the use of nitrogen and phosphatic fertilisers for sugar and 
cotton growing, with an estimated market of 30,000 tonnes per year by the year 2000. 

Substantial markets also exist in eastern Australia, particularly Queensland for sugar and 
cotton growing, and also further south where urea is now being used more frequently in 
cropping. The current demand for nitrogenous fertiliser is approaching 1,000,000 tpa and this 
is expected to increase by 2001. 
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1.6.3 	Benefits of the Project 

There are potential combined benefits with other companies on the Burrup Peninsula through 
improved jointly developed infrastructure, power generation and water supply. PRCL has 
discussed the coordination of Project planning with Woodside and PEXCO (proponents of the 
ammonium nitrate plant), including possible synergies during the Project construction to 
minimise capital expenditure. The proposed plant will use natural gas as feedstock, which 
will be supplied from the North West Shelf reserves on a 15 year term supply contract basis. 

Approximately 230,000 tpa of ammonia, which is surplus to the requirement of the urea plant, 
will be used for production of ammonium nitrate or sold to the domestic and export markets, 
making the plant a very significant import replacement project. A significant proportion of 
the 700,000 tpa of granular urea produced will be sold to the domestic market, with a yet to be 
determined tonnage made available for export. 

The combination of a vast supply of natural gas and the strong product demand has created the 
opportunity for the development of Australia's first world scale ammonia/urea plant. Total 
investment will be approximately A$750 million. Construction employment is anticipated to 
peak at 1,000 people with approximately 100 people employed permanently when the plant is 
in operation. 

Flow-on effects from the Project will include: 

replacement of the majority of imported nitrogenous fertilisers; 

increased State and Federal Government income through tax revenues; 

increased regional business in the form of maintenance, supply, accommodation, 
hospitality, etc.; 

additional stimulus to the State's business sector through manufacturing, construction, 
plant hire, engineering and related consultancies etc.; and 

increased viability of the proposed petrochemical plant, by increasing the amount of 
ethane feedstock available for processing. 

1.7 	EVALUATION OF POTENTIAL SITES 

The following critical factors were used to evaluate the preferred sites for the location of the 
ammonia/urea plant: 

proximity and reliability of a natural gas supply; 

year-round port facilities; 

area for product storage with access to port; 

year-round road access; 

availability of services, such as power and water; and 

location within 30 km of a community with the appropriate support infrastructure. 

The only suitable public wharf in the region available for general use is the Dampier Public 
Wharf. The wharf would require the addition of bulk loading conveyor systems to handle the 
shiploading of urea. PRCL is also willing to consider other wharf options nearby depending 
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on the outcome of State Government feasibility studies for the demand of wharf facilities in 
the area. 

Four sites were investigated for the location of the plant: the Maitland Estate; Conzinc South, 
Burrup West and King Bay-Hearson Cove. 

The Maitland Estate was the most level of the sites investigated, however the site has two 
main disadvantages. Firstly, the provision of a dedicated gas supply to the plant would require 
the construction of a pipeline approximately 40 km long. Secondly, a 15 km transfer 
conveyor would be required from the plant site to the nearest possible wharf. The conveyor 
would cross coastal flats and mangroves and any product spillage could result in 
environmental impacts. 

The Conzinc South site was excluded from consideration due to the extremely rough terrain 
and the need to convey product approximately 10 km to the Dampier Public Wharf. 

The Burrup West site met all selection criteria, however the area of land available for the 
construction of the ammonialurea plant was restricted due to the proposed service corridor and 
the future LNG plant development. 

The preferred site for the location of the ammonia/urea plant is the north west corner of the 
King Bay-Hearson Cove area. The site has a large amount of relatively flat land and is 
therefore more suitable for development than other sites. Advantages of the site include: 

proximity to the Woodside LNG Facility for the supply of natural gas; 

the topography and isolation of the site will ensure that a sufficiently large buffer zone 
can be allocated around the site to minimise risk; and 

proximity to the Dampier Public Wharf or a future wharf, for ease of product transfer 

The plant and facilities will require an area of approximately 20 ha. The preferred option is to 
build the plant in the valley located on the northern part of the King Bay-Hearson Cove site, 
between the rocky outcrops. Cut and fill will be required in this area to prepare the site for 
development. 

	

1.8 	EXISTING FACILITIES 
The Burrup Peninsula is one of the most important industrial and port sites in Australia. The 
Burrup Peninsula has an established service corridor extending north to the Woodside LNG 
plant, incorporating roads, power transmission network, water pipeline and underground gas 
pipeline. 

Wharf facilities on Mermaid Sound are used to export iron ore, LNG, condensate and salt, 
which together contribute nearly 25% of the State's export earnings. 

	

1.9 	RELEVANT LEGISLATION 
This proposal is subject to a formal assessment at the level of a Consultative Environmental 
Review under Part IV of the Environmental Protection Act 1986. 

Should approval for development be granted, the Western Australian (WA) Minister for the 
Environment will issue a statement under Section 45 of the Environmental Protection Act 
1986 listing the management and environmental protection conditions to be applied to the 
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proposal. Works approval and licensing are to be sought under Part V of the Environmental 
Protection Act 1986. 

In addition to obtaining approval from the Minister for the Environment, the Proponent will 
also comply with relevant environmental legislation, regulations, Australian Standards and 
codes of practice administered by other State and Federal Government agencies. These Acts, 
standards and codes of practice, their application and responsible Government departments are 
listed in Table 1-1. 

TABLE 1-1 

ENVIRONMENTAL LEGISLATION AND STANDARDS AND THEIR 
APPLICATION 

I Responsible  

Aboriginal Heritage Act 1972-1980 (in Controls Aboriginal sites. ' Aboriginal Affairs Dept. 
particular Section 18). particularly disturbance. 

Agriculture and Related Resources Management of weeds and pests. Agriculture Western 
Protection Act 1976. Australia. 
Australian Heritage Commission Act 1975. Lists areas of national heritage Australian Heritage 

significance. Commission. 
Bush Fires Act 1954. Management of fire safety. Bush Fires Board. 
Clean Air Regulations 1967 Regulates air borne emissions. Dept. of Environmental 

Protection. 
Conservation and Land Management Act Management of flora and fauna Dept. of Conservation and 
1984. and reserves. Land Management. 
Environmental Protection Act 1986 (Part V). Works Approvals, Pollution Dept. of Environmental 

Prevention Licences. Protection. 
Explosives and Dangerous Goods Act 1961. Specifies storage, handling and Dept. of Minerals and 

blasting requirements. Energy. 
Health Act 1911. Sewage disposal facilities. Dept. of Health. 
Local Government Act 1995 Governs the constitution. Dept. of Local Government. 

functions, election and 
administration of local 
government in WA. 

Main Roads Act 1930 Regulates the construction. Main Roads Western 
maintenance, supervision of, and Australia. 
access to roads. 

Native Title Act 1993. Handles Aboriginal claims for land Ministry for Premier and 
ownership. Cabinet. 

Ozone Protection Act 1989 (Federal) Controlling the manufacture of Dept. of Environment. Sport 
ozone depleting substances, and Territories. 

Poisons Act 1964. Regulates and controls the Dept. of Health. 
possession and use of poisons and 
other substances. 

Rights in Water and Irrigation Act 1914. Licensing groundwater abstraction. Water and Rivers 
Commission. 

Soil and Land Conservation Act 1945. Controls land degradation and Agriculture Western 
clearing of land. Australia. 

State Planning Commission Act 1985. Controls the development of land Ministry for Planning. 
in the State. 
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Application Responsible  

Waterways Conservation Act 1976. Conservation and management of Water and Rivers 
waters and the associated land and Commission. 
environment. 

Wildlife Conservation Act 1950. Rare flora and fauna protection. Dept. of Conservation and 
Land Management. 

Australian Standard (AS 1 940-1993) The Design specifications for the Dept. Minerals and Energy. 
Storage and Handling of Flammable and handling and storage of flammable 

onibustible Liquids. and combustible liquids.  

Australian Code of Practice for the Transport Outlines the classification of Dept. Minerals and Energy. 
of Dangerous Goods by Road and Rail 1992. dangerous goods and the 

packaging, uansport and labelling 
requirements. 

1.10 PUBLIC CONSULTATION 

Assessment of this proposal at the CER level is designed to provide information to the public, 
the EPA and various other Government agencies about the environmental aspects of the 
proposal and their management. The CER is subject to a four week public review period 
during which interested people and organisations are encouraged to make submissions to the 
EPA regarding the proposal. At the end of the review period, the submissions will be 
addressed by PRCL. The public review process assists the EPA in assessing the proposal and 
providing advice to the Minister for the Environment. Aguide to the preparation of 
submissions is included as a preface to this CER. 

The following organisations and groups were consulted during the development of the CER: 

Department of Environmental Protection (DEP); 

Department of Resources Development (DRD); 

. 	Water and Rivers Commission (WRC) Karratha; 

. 	Water Corporation Karratha; 

Department of Conservation and Land Management (CALM) Karratha; 

Dampier Port Authority; 

Shire of Roebourne; 

Pilbara Development Commission; 

Western Power; 

Aboriginal Groups; 

Nickol Bay Naturalists Club: and 

Dampier Archipelago Preservation Association. 

1.11 CONSULTATIVE ENVIRONMENTAL REVIEW STRUCTURE 

The process for an Environmental Impact Assessment (EIA) for a project under Part IV of the 
Environmental Protection Act, 1986 is presented in Figure 1.3. 
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The Statement that the proposal may be implemented (issued by the Minister for Environment 
at the conclusion of the formal assessment process), is usually subject to a number of 
conditions specifying environmental management measures to be applied to the Project. One 
such condition which applies to all major projects is the requirement that an Environmental 
Management Plan (EMP) be prepared and submitted to the EPA prior to commencing 
operations. 

PRCL's adopted environmental management approach for the Burrup Ammonia Urea Plant is 
described in their EMP (Appendix B). PRCL has voluntarily submitted a draft of the EMP to 
the EPA for assessment with the Project approval documentation allowing the public to make 
comment on the Project and the EMP simultaneously. The EPA can assess the Project with 
detailed knowledge of the procedures which are to be implemented to manage the identified 
issues. Following approval, the EMP will be periodically revised by PRCL and submitted to 
the DEP for review as part of an effective environmental management system. 

Where necessary, practices will be modified in response to the results of monitoring 
programmes and any operational changes. 
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Project Description 

2.1 	OVERVIEW 

The Ammonia/Urea plant is proposed to be developed in the King Bay-Hearson Cove 
Industrial Area. The plant will have the capacity to produce 1,800 tpd of ammonia and 2,000 
tpd of urea. A full description of these production processes is given in Section 2.2. 

The Project will include the following major components: 

a dedicated natural gas supply pipeline from the North West Shelf Liquefied Natural Gas 
(LNG) Plant; 

fluid bed granulation plant; 

water supply, treatment and storage; 

internal power generation and distribution; 

product storage facilities for ammonia (on-site) and urea (off-site); 

a pipeline for ammonia export off-site; 

pipelines for seawater cooling water and urea formaldehyde transfer; 

transfer conveyor systems and load out facilities for bulk granular urea; 

ship loading facilities for load out of urea and anhydrous (liquid) ammonia; and 

all other utilities and infrastructure required for a world scale plant. 

A preliminary layout of the proposed plant is presented in Figure 2.1, excluding the urea 
storage facility which will be located off-site, near the Dampier Public Wharf. Table 2-1 
below summarises the key project characteristics. 

TABLE 2-1 

KEY PROJECT CHARACTERISTICS 

Characteristic Description 

Plant Capacity: I 

Ammonia Plant 1.800 tpd 
Urea Plant 2.000 tpd 
Plant Area 20 hectares 
Total Area Disturbed 30 hectares 
Storage: 
Ammonia 30.000 tonnes 
Urea 100.000 tonnes 
Potable Water 1.5 ML/d from Water Corporation 
Sea Water 650 kL/h from Mermaid Sound 
Power Supply Internal generation, with some export 
Energy Efficiency 35.5 GJ/t 
Transport: 
Natural Gas Pipeline 3 km length. 200mm diameter, 4.2-4.8 Mpag 

pressure, buried 
Potable Water Pipeline Existing 
Sea Water Pipeline 2.5 km length, 500 mm diameter, above ground 
Ammonia Pipeline 2.5 km length, 300 mm diameter, above ground 
Urea Formaldehyde Pipeline 2.5 km length. 150 mm diameter, aboveground 
Urea Conveyor 	 1 3.0 km length. above ground 
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Inputs: 
Natural Gas 70 TJ/day from LNG Plant 
Gaseous Emissions: 
NO. (as NO2) 684 tpa 
CO2 820.000 tpa 
SO2 6.3 tpa 
H2 577 tpa 
CH4  100 tpa 
NH 368-436 tpa 
Urea Dust 158 tpa 
Liquid Effluent Discharges: 
Flow 346.5 kL/h 
Temperature 40 °C 
Salinity 70,000 mIL 
Nitrogen <4 kgld 
Noise <35 dB(A) at nearest residence 

<65 dB(A) at plant boundary 
Risk < 1 deathlmillionlyear at nearest residence 

<50 deaths/millionlyear at plant boundary 
Construction Period 24 months 
Workforce: 
Construction 1000 (peak) 
Permanent 100 
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SECTIONTWrO 	 Project Descriøtion 

2.2 	PROCESS DESCRIPTION 

2.2.1 General 

The proposed ammonia plant will produce 1,800 tpd of ammonia product using natural gas as 
feedstock. Of this, 1,133 tpd will be used as feedstock for the integrated urea plant which will 
produce 2,000 tpd of granulated urea product. The remaining 667 tpd of ammonia will be 
available for sale. A proposed future ammonium nitrate plant located close to the 
ammonia/urea plant will require 280 tpd of ammonia as feedstock. The remaining 387 tpd of 
anhydrous ammonia will be stored on-site and at intervals exported by pipeline to the ship-
loading facilities at the Dampier Public Wharf, or nearby wharf facility. 

Refrigerated atmospheric pressure ammonia storage with a capacity of 40,000 metric tonnes 
will be installed at the ammonia/urea plant. Ammonia for export will be off-loaded via a 
specially designed loading arm to refrigerated storage tankers. Approximately fifteen 
15,000 -20,000 dead weight tonnes (Dwt) capacity tanker loadouts will be required per year. 

2.2.2 Ammonia Production 

The Krupp Uhde Process has been selected for ammonia production. 

Ammonia (NH3) is produced using three main raw materials: natural gas, air which supplies 
nitrogen (N2) and water in the form of steam. These compounds are combined under pressure 
with the aid of metal catalysts to produce ammonia and the byproduct, carbon dioxide (CO2). 

Ammonia manufacture from natural gas occurs in eight basic stages (refer Figure 2.2): 

desulphunsation of natural gas feed (methane); 

steam reforming of methane (CH.) to produce hydrogen (H2) and carbon monoxide (CO); 

shift conversion of carbon monoxide to carbon dioxide; 

removal of carbon dioxide by absorption; 

purification of the synthesis gas by methanation; 

compression of the synthesis gas; 

ammonia (NH3) synthesis from the synthesis gas; and 

refrigeration and storage of ammonia. 

Details of the process are described further in the following sections. 
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SECTIONTWO 	- 	Project Bescription 

Desuiphurisation 

Approximately 40 TJ/day of natural gas is used as feed for the ammonia process after being 
compressed to 5.2 Mpag. The compressed natural gas is passed through a desulphurisation 
reactor to remove organic sulphur (S) and hydrogen sulphide (H2S) prior to being fed into the 
primary reformer, as sulphur compounds are capable of rendering the process catalysts 
inactive. 

The removal of sulphur occurs as the gas is passed through two catalyst layers. In the first, a 
cobalt-molybdenum (CoMo) catalyst layer, the organic sulphur compounds react with H2  and 
are converted to H2S. This is then absorbed in one of two vessels containing zinc oxide (ZnO), 
to form zinc sulphide (ZnS). Alternate vessels will be emptied each year and the ZnS sold to 
zinc smelters for reprocessing elsewhere in Australia. 

Steam Reforming 

Primary Reforming 

Sulphur free natural gas from the desuiphurisation unit and superheated steam (H20) are fed 
into the primary reformer, where the hydrocarbons react with the steam to produce H2  and 
CO: 

C1714 +H2O—CO+3112  

CnHm (higher hydrocarbons) + nH20 - nCO + 1/2(2n + m)H2  

The reaction takes place over a nickel catalyst and produces a mixture of carbon dioxide, CO, 
H2  and C114. 

Secondary Reforming 

The partially reformed hot product gases at 810 °C from the primary reformer are fed into the 
secondary reformer, where they are mixed with preheated compressed air, at a temperature of 
540 °C and pressure of approximately 4.1 Mpag. The hot air is admitted at the top of the 
secondary reformer which is designed as a combustion chamber. The air provides the N2  
source required for the ammonia synthesis (see Ammonia Synthesis section below). Oxygen 
(02), the other major constituent of air, is consumed in the combustion reaction: 

CR4+3/202 —CO+2H20 

Equilibrium conditions between the reaction products are established in the catalyst bed, 
resulting in a reduction in the CR4  content to approximately 0.60 % by volume. The outlet 
temperature of the product gas is approximately 999 °C. 

The heat of the process gas downstream of the secondary reformer is used to generate high 
pressure superheated steam at 415 °C. 

Carbon Monoxide Conversion 

CO is converted into carbon dioxide during a two stage shift conversion process. The gas 
leaving the secondary reformer is cooled from 999 °C to 370 °C prior to entering the high 
temperature (HT) converter. The HT converter consists of a iron/chromium catalyst bed 
where most of the CO reacts with the water vapour to form carbon dioxide and H2: 

OdWaFd.CIYde W 	 S'fi3\OO544\5OOQ\52QO\GVER5I-1\1Q$4S2-GDQC\1 2•OCT-98\IAN VULLkm 2-6 



SECTIONTWO 
	

Project Description 

CO+H20-4 CO, +H2  

After leaving the HT converter, the process gas is cooled to 199 °C before entering the low 
temperature (LT) converter. The LT converter Consists of a copper/zinc catalyst bed, where 
the remaining CO is shifted to carbon dioxide. 

After passing through the LT converter, the residual CO content is as low as 0.33 % by 
volume. Heat from process gas at the outlet of the LT converter is used to preheat boiler feed 
water. 

Carbon Dioxide Removal 

The gas from the LT-converter is cooled prior to entering the activated methyldiethanolamine 
(MDEA) carbon dioxide removal system, resulting in a process condensate stream. The heat 
released is used for boiler feed water preheating and low pressure (LP) steam generation. 

Methanol, NH3  and dissolved gases are removed from the process condensate stream in the 
medium pressure condensate stripper. These components are then mixed with the process 
steam and returned to the primary reformer. Heat from the purified process condensate is 
used for combustion air preheating at the steam reforming stage, then returned to the water 
treatment system. 

The CO2  is removed by scrubbing the gas stream in a two stage vertical absorption tower in 
which there is a counter current flow of the MDEA solution, containing low concentrations of 
an activating compound, Piperazine, and a foam control agent (Amerel 1500). Any residual 
CO2  or CO is removed from the process gas during the methanation stage (see below). 

The CO2  content of the process gas is reduced to 100 parts per million (ppm) by volume in the 
absorber. Most of the CO2  is absorbed by the MDEA solution in the bottom part of the 
absorber. The CO2  rich solution at the bottom of the column is fed into the high pressure flash 
vessel, where some of the CO2  is boiled off, along with most of the dissolved volatile gases. 
This flash gas, containing H2, N2, CO, CH4  and CO2. is recycled to the primary reformer for 
use as fuel. 

The pressure of the MDEA solution is reduced further in the low pressure flash vessel. Most 
of the remaining CO2  is boiled off through the top of the flash vessel, after which the stripped 
solution is returned to the absorber. Approximately 1500 tpd of CO2  is then cooled before it is 
sent via a separator as feed to the urea plant, with the surplus vented to the atmosphere (see 
Table 2-3). 

Methanation 

The process gas leaving the carbon dioxide removal unit is heated from approximately 50 °C 
to 300 °C, prior to reaching the methanator. In the methanator, the remaining quantities of 
residual oxides of carbon are reacted with H2  to produce synthetic CH4, a gas which is inert to 
the ammonia synthesis catalyst. 

CO2  + 3H2  - CH4  + H2O 

CO+4H2 —> CH4  +2H2O 

The temperature in the methanator increases to approximately 330 °C as a result of the 
methanation reaction and a considerable part of the heat is transferred to the cold inlet gas. 
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The purified synthesis gas is cooled from approximately 95 °C to 37 °C using cooling water 
and the resulting process condensate is separated from the gas. 

Synthesis Gas Compression 

The synthesis gas from the methanation unit is sent to the synthesis gas compressor via a 
separator. The synthesis gas is compressed with make-up hydrogen rich gas from the 
hydrogen recovery unit to a pressure of approximately 18.1 MPag. 

Ammonia Synthesis 

Ammonia synthesis is carried out in the temperature range of 390 °C to 510 °C, under high 
pressure of 16.0 MPag. Hydrogen and nitrogen are mixed in a ratio of 3:1 represented by the 
following reaction: 

3H2  + N2  - 2NH3  

The gas from the synthesis gas compressor is heated, then passes over an iron catalyst in the 
ammonia converter, resulting in partial ammonia synthesis. The mixture of NH3  and synthesis 
gas, with an NH3  content of approximately 19.1 % by volume, is cooled from approximately 
435 °C in the waste heat boiler. The process waste heat is used to generate saturated high 
pressure steam for use in the turbine drivers after superheating. 

Further cooling and condensation to produce liquid NH3  is carried out using heat exchangers 
and cooling water. The recycle and make-up streams are mixed and conveyed to a separator 
where condensed NH3  product is separated from unconverted gas. The unconverted gas is 
returned to the synthesis gas compressor for recycling. 

The liquid NH3  is letdown from the separator into a flash drum operating at a pressure of 
approximately 2.0 MPag and 20 °C. It is then passed to either the urea plant, or to the 
ammonia flash drum for further cooling to storage conditions of -33 °C. 

Dissolved gases which are released from the liquid NH3  during depressurisation are treated in 
an absorber to recover the NH3  and are then released to the fuel gas system of the primary 
reformer. 

Refrigeration and Storage 

Ammonia is a gas at ambient temperature and pressure and therefore has to be refrigerated, 
stored under pressure, or a combination of both, to remain as a liquid. 

NH3  is condensed to a liquid in a loop chiller, where the synthesis gas flows through the tubes 
at high pressure. The NH3  is first vaporised at constant pressure, then is compressed to the 
condensing pressure and cooled using cooling water to produce liquid NH3. The liquid NH3  is 
then returned to the ammonia chiller. Cooling takes place in heat exchangers which are fed by 
liquid NH3  from the refrigeration unit. 

Dissolved gases released from the NH3  product during flashing operations in the ammonia 
flash drum are accumulated in an ammonia condenser. A small part of this ammonia/inert gas 
mixture is withdrawn from the ammonia condenser and fed to the inert gas cooler, where most 
of the NH3  contained in this stream is recovered by condensing. The inert gases with a 
reduced ammonia concentration are fed to the LP ammonia absorber in the ammonia recovery 
unit. 
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It is proposed that a 30,000 tonne (t) refrigerated ammonia storage tank (approximately 45 m 
in diameter and 32 m high) be installed adjacent to the ammonia/urea plant. The ammonia 
will be stored as a liquid at a temperature of approximately -33°C and atmospheric pressure 
(conditions under which ammonia condenses to a liquid). 

Ammonia Recovery 

The low pressure purge gas streams from the ammonia letdown vessel in the ammonia 
synthesis unit and from the refrigeration unit are sent to the LP absorber where the NH3  is 
absorbed in water to recover the NH3. Gas leaving the absorber, including H2  and CH4, is 
purified to an NH3  content of 200 ppm before being directed to the reformer to be combusted 
as fuel gas. 

In order to prevent any enrichment of CH4  and argon (Ar), the inert gases within the ammonia 
synthesis loop, part of the recycle gas is purged and sent to the high pressure (HP) absorber to 
recover the ammonia. Gas leaving the absorber, including H2, Ar and CH4, is purified to an 
ammonia content of 50 ppm before being sent to the hydrogen recovery unit. 

The recovered ammonia gas is then liquefied in the condenser and returned to the ammonia 
flash drum for further cooling. 

Hydrogen Recovery 

The scrubbed purge gas stream from the HP ammonia absorber is passed through a bank of 
membrane separators. Gas rich in H2  passes through the separators and is fed into the 
synthesis gas compressor. Gas depleted in H2  is fed to the fuel gas system of the primary 
reformer. 

2.2.3 	Urea Production 

Urea is produced from anhydrous ammonia and gaseous carbon dioxide according to the 
following reactions: 

2NH3  + CO2 - NH-,.CO.ONH4  (ammonium carbamate) 

NH2.CO.ONH4  -k NH2.CO.NH2 (urea) + H20 

In the first reaction, CO2  is converted into ammonium carbamate. In the second, the 
ammonium carbamate decomposes to form urea and water. This urea solution is concentrated 
by evaporation to 96 % urea by weight and then fed into the granulator where solid urea 
granules are produced in a fluidised bed. 

The process is described in Figure 2.3 and in further detail in the following sections. 

S:\A33\00544\SODO\5200\GVERSI-I\RO64S2-G.DOC\5-OCT-98\IAN  YULL:krni 2-9 



CO2 from 
Ammonia Plant. 	 NH3 from 

	

(Carbon Dioxide Removal Unit) 	 Ammonia Plant. 

Air 	
1111111 1 Carbon dioxide compression! 	I Ammonia compression 

Condensation 

IF 

_Reaction 

Traces of NH3, CO3  to 
atmosphere via low pressure 

cu 

UREA SYNTHESIS 

Traces of NH3, 
CO2  to 

atmosphere 
via vent stack Recycle solution I Evaporation 	Hydrolysis 

Boiler feed water 

- 
-IF 
- Traces of urea dust, NH3 to I 

I Urea formaldehyde .pp.' 

Atomising air 	 _________________ 	

atmosphere via vent stack 	I 

10 

Fluidising air 	 Granulatio 

I 	 Undersize 
granules 

I 	 I 

IIF   
Oversize 

	

Screening 	
granules 

Crushing 

Seed material 

UREA GRANULES 

GRANULATION 
L  

Plenty River Corporation Umited 

- Woodward..Ciyde 	 BURRUP AMMONIA/UREA PLANT CER 	 Figure 23 

UREA PROCESS 

AGC/A3300544/544F2.3.0GN SC 4198 	Tue 21 Jul 98 



SECTIONTWO 	 Project Description 

Urea Synthesis and Recirculation 

Carbon Dioxide Compression 

Carbon dioxide is supplied from the carbon dioxide removal unit in the ammonia plant and 
compressed with air to 14.5 MPa in the carbon dioxide compressor. Part of the air is used to 
remove H2, by catalytic combustion with a catalyst consisting of platinum on a carrier. The 
remainder is necessary for maintaining an oxidising atmosphere to protect the equipment from 
corrosion. The dehydrogenation results in off gases that contain so little H2  that they are well 
outside the explosion limits of hydrogen-air mixtures. 

Ammonia Compression 

Liquid ammonia from the ammonia plant is pressurised to approximately 16.5 MPa and 
injected into the high pressure carbamate condenser with the compressed CO2. 

Urea Synthesis 

The NH3  and CO2  are reacted to produce ammonium carbamate utilising the heat supplied by 
the condensation of the NH3  and CO2. The introduction of CO2  to the high pressure (HP) 
stripper causes the partial pressure of the ammonia to decrease resulting in the decomposition 
of the carbamate to urea. Saturated steam is admitted to provide the required heat. 

The gases leaving the top of the HP stripper are fed to the high pressure carbamate condenser 
where they are condensed with fresh ammonia feed to produce ammonium carbamate at a 
temperature of approximately 169 °C. The heat liberated is utilised for the production of low 
pressure steam of 0.45 MPa. The product from the condenser is fed to the reactor for 
conversion to urea. Unconverted gases from the top of the reactor enter the HP scrubber, 
where they are scrubbed by recirculated carbamate. 

Heat generated by the condensation of NH3  and CO2  in the lower part of the high pressure 
scrubber is dissipated into tempered cooling water, which flows in a closed water circulation 
system. The dissipated energy is used to heat the urea solution in the pre-evaporator. 

The uncondensed gases in the upper part of the HP scrubber pass through a LP absorber where 
the remaining quantities of NH3  and CO2 a re recovered. These gases are then released to the 
atmosphere (see Table 2-4). Carbamate solution from the HP scrubber is recirculated to the 
HP carbamate condenser by an ejector in the liquid ammonia feed line. 

Recirculation 

The urea-carbamate solution from the HP stripper is expanded in the rectifying column to 
approximately 0.4 MPa and as a result, part of the carbamate left in solution decomposes. The 
urea-carbamate solution then passes from the rectifying column to the recirculation heater, 
where the temperature is raised to 135 °C, causing more carbamate to decompose. 

In the separator below the rectifying column, the gas phase is separated from the liquid phase. 
The urea solution leaving the bottom part of the separator flows to a flash tank. The gases 
leaving the rectifying column are introduced to the bottom part of the low pressure carbamate 
condenser and are almost completely condensed. 

Uncondensed NH3  and CO2  from the LP condenser are sent with the flash gases from the flash 
tank to the flash tank condenser, where most of the NH3  and CO, is condensed. The 
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uncondensed gases, containing very little NH3, are scrubbed further in the atmospheric 
absorber (see Table 2-4). 

The urea solution flows from the flash tank to the pre-evaporator, where the urea solution and 
recycle solution from the granulation unit are heated. Due to the heating and the pressure 
drop, a considerable amount of water vapour and some ammonia escapes from solution. The 
resulting solution, with a urea content of approximately 80 % by weight, flows down into the 
urea storage tank. 

Evaporation 

Urea solution from the urea storage tank is fed to the evaporator where the concentration of 
the solution is increased to approximately 96 %. The liquid-vapour mixture from the 
evaporator is separated into a gas and liquid phase in the separator. The vapour is condensed 
and sent to the ammonia water tank. Vapours discharged from the condenser and the flash 
tank are cleaned of ammonia by absorption and vented into the stack. The urea solution is 
transported to the granulation section. 

Hydrolysis 

The process condensate from the ammonia water tank is pumped to the first desorber, where 
most of the remaining NH3  and CO2  is stripped off (see Table 2.4). In the hydrolyser column 
the temperature is raised to approximately 200 °C and the dissolved urea is converted into 
NH3  and CO2. After being cooled to approximately 150 °C, the condensate containing traces 
of urea, NH3  and CO2  is fed into the second desorber, where the remaining NH3  and CO2  is 
stripped off. The overhead gases are fed into the first desorber, where they are used as a 
stripping agent. 

The purified process condensate is cooled down to approximately 89 °C in the desorber heat 
exchanger. Under normal operating conditions, the process condensate is used as boiler feed 
water after further polishing in the water treatment plant. The expected urea and NH3  content 
in the condensate is I and 2 ppm respectively. 

Urea Granulation 

The concentrated urea solution is transported to the granulation section where a urea 
formaldehyde solution (UF75) is added at a rate of approximately 12 kg per tonne of final 
product. UF75 contains the minimum amount of formaldehyde suitable for the process, 
consisting of 55% formaldehyde, 20% urea and 25% water. This injection forms a hard 
coating on the urea granules and guarantees a free flowing product without further treatment. 

Urea granules grow from seed material by slow accretion of thousands of tiny urea droplets 
rather than by the agglomeration of a few large droplets. Due to the slow accretion process, 
solution water is thoroughly stripped by fluidisation air and the moisture content of the end 
product is low (<0.3%). 

Process Flow 

Urea formaldehyde is injected into the urea solution and sent to the granulator, where it is 
sprayed onto granules suspended in a fluidised layer. Ambient air is used as the fluidising 
gas. Atomisation air and fluidisation air are extracted from the top of the granulator together 
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with some entrained dust, washed in a wet granulator scrubber and discharged through the 
stack (see Table 2-4). 

The granulated product flows to the first cooler through the granulator safety screens, which 
remove any lumps. The urea granules are cooled down to approximately 65 - 70 °C and lifted 
by elevators to the screening section, where they are classified into three fractions: oversize, 
undersize and onsize. Undersize granules are recycled directly to the granulator and oversize 
granules are crushed in the roll crusher, then fed back to the granulator as seed material to 
initiate granulation. 

Dust Emission and Recovery 

Urea dust originates mainly from the granulator and the coolers, as well as from the various 
dedusting points (ie. elevators, roll crushers, vibrating screens and discharge points on the 
conveyor belt) which merge in the de-dusting fan duct. The air exhausted from the granulator 
entrains approximately 3.5% of the plant output in the form of fine urea dust. This stream is 
directed to the granulator scrubber where it is cleaned with a dilute urea solution. The urea 
dust is recovered as a 45% solution and recycled to the pre-evaporator. 

A much lower quantity of urea dust of a coarser nature is recovered from the two coolers and 
dedusting points in the cooler-scrubber. The diluted solution from this scrubber is used as 
wash water in the granulator scrubber. 

The impingement wet scrubbers used in the process have an efficiency higher than 99%, 
therefore the atmospheric emission of urea dust from the granulation stack is very low 
(<30 kg/h) (see Table 2.4). No liquid effluent is released from the granulation plant. 

2.2.4 	Process Inputs and Outputs 

Process Inputs 

Natural gas is the main raw material required for the production of ammonia. Inputs to the 
process and their quantities are summarised in Table 2-2 below. 

TABLE 2-2 

SUMMARY OF PROCESS INPUTS 

_____ _ufl& Itluantity 

Natural gas (as) 

Feed gas PJ/a 19 

Fuel gas PJ/a 6 

Electricity MW 20 

Cooling Water kL/h 650 
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Process Outputs 

Atmospheric Emissions 

A flare will be installed to collect the discharges of all process gas vents and pressure relief 
valves in ammonia service. 

The atmospheric emissions from the ammonia plant are outlined in Table 2-3. 

TABLE 2-3 

ATMOSPHERIC EMISSIONS FROM THE AMMONIA PLANT 

Qrrn(I), 	 IJ'Ti 

Primary Reformer Flue Gas 

CO2  

SO2  

NO, 

tpa 

tpa 

tpa 

305.000 

3 

260 

Gas Turbine Exhaust Gas 

CO2  

SO2  

NO, 

tpa 

tpa 

tpa 

197,000 
2.4 

360 

Carbon Dioxide Removal Unit Flue Gas 

CO2  tpa 242.000 

Steam Boiler 

CO2  tpa 76,000 
NO, tpa 64 
SO2  tpa 0.9 

Atmospheric emissions from the urea plant are presented in Table 2-4. 

TABLE 2-4 

ATMOSPHERIC EMISSIONS FROM THE UREA PLANT 

Emission 	 SJ7t 

Vent Stack 

CO2  tpa 16 

NH3  tpa 14-20 

Low Pressure Absorber Outlet 

CO2  tpa 24 

NH3  tpa 13-20 

Granulation Unit Stack-Exhaust Air 

Urea Dust tpa 158 

NH3  tpa 341-396 
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Liquid Effluent 

Liquid effluent produced from the ammonia/urea plant is summarised in Table 2-5. 

TABLE 2-5 

LIQUID EFFLUENT 

Parameter 	SJT1 

Cooling Water Tower 

Discharge Rate kL/h 330 

Temperature 0  C 40 

Quality: 

TDS mg/L 70.000 
N rn/L <3 

Demineral isation Unit Wastewater 

Discharge Rate kL/h 16.5 

Temperature 0  C 40 

Quality: 

Ca2  mgiL 400 
Mg2  mgIL 280 
Na mgfL 3580 
Cl mg/L 1150 
S042  m/L 6120 
NH4  m2/L 20-30 

2.3 	ANCILLARY COMPONENTS 

2.3.1 Transport 

Wharf Facilities 

It is anticipated that the existing Dampier Public Wharf will be upgraded to allow for the 
export of ammonia and urea. The State Government has also commenced planning for future 
wharf facilities on Mermaid Sound. As government planning for the future wharf is still 
under way, it is assumed that the existing Dampier Public Wharf will be utilised for the 
Project. 

Anhydrous Ammonia Export 

Approximately 230,000 tonnes per annum (tpa) of ammonia will be exported. This will 
require a total of fifteen shipments per year from the Dampier Public Wharf, or other facility 
consistent with State Government plans. Dedicated export pumps will be necessary to 
transfer ammonia from the ammonia storage tanks to ship loading facilities via a 300 mm, 2.5 
km pipeline at a maximum rate of 500 tonnes per hour (tph). Out-loading to tankers is 
expected to occur approximately fifteen times per year, with each transfer taking 
approximately 30 hours. Export pumps will contain instrumentation to detect abnormal 
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conditions such as low discharge pressure and seal leakage and will be connected to an 
emergency shutdown system. 

In addition to the 300 n-im ammonia pipeline, a separate 150 mm vapour return line will be 
installed. During ship loading operations the ammonia export line is maintained at 
approximately -30 °C by evaporating part of the ammonia, which is collected in the vapour 
return line. Both pipelines will be fully welded and, as a minimum requirement, automatic 
isolation valves will be installed at each end. 

Ammonia load-out to tankers will use a specially designed marine loading arm. The risk of 
leakage of ammonia from the loading line will be minimised by the provision of self-sealing 
couplings and additional isolation valves. 

Granulated Urea Export 

Granulated urea will be transferred from the urea plant to the urea storage (100,000 tonne 
capacity) near the Dampier Public Wharf using a fully closed conveyor system. The conveyor 
route will follow the export ammonia pipeline, but will be separate from the pipeline. The 
conveyor from the urea plant will have a capacity of 100 tph. The capacity of the conveyor 
from the storage to the ship-loading facility will be up to 2,000 tph and not less than 
1,000 tph, which will minimise loading time at the wharf. Urea will be out-loaded to bulk 
ships approximately 50 times per year. 

Natural Gas Pipeline 

The natural gas feedstock for the ammonia plant will be supplied from the North West Shelf 
LNG plant via a 3 km, 200 mm dedicated pipeline. The pipeline will follow the existing 
pipeline corridor which passes to the west of the proposed plant site and will be buried. The 
gas will be supplied at a pressure between 4.2 and 4.8 MPag. 

Urea Formaldehyde 

Approximately 8000 tpa of urea formaldehyde will be imported. Urea formaldehyde liquid 
will be transported every three months to the wharf storage site by tanker, where it will be 
unloaded and pumped to a 2,500 m 3  tank at the urea plant by a 2.5 km, 150 mm diameter 
pipeline. 

Cooling Water 

The ammonia/urea plant and ancillaries will be cooled using a closed-circuit cooling water 
system interfacing with a sea water cooling tower. The heat will be removed by evaporation 
of the sea water in the cooling tower. The cooling tower and pipelines will be constructed of 
fibreglass reinforced plastic (FRP) and other non-corrosive materials. 

Sea water will be pumped in a 500 mm pipeline from Mermaid Sound along the pipeline 
corridor to the cooling tower located near the ammonia plant. The exact location of the 
cooling water intake has not be determined to date as it is dependent on the location of future 
wharf facilities. The provisional location is at the end of the service corridor, approximately 
100 m north of the existing Dampier Public Wharf (see Figure 1.2) The blowdown from the 
cooling tower will be discharged to the tidal flats south of the plant, which drain into King 
Bay, via a pipeline with diffuser (see Figure 2.1). 
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Disposal of cooling water via a direct ocean outfall was considered as an alternative, but was 
not adopted due to considerable extra cost for no apparent environmental benefits. 
Furthermore, construction of an ocean outfall would involve unnecessary disturbance of 
marine habitats and the sea bed. 

Sea water will be recirculated through the cooling water tower at a rate of 22 M1L/h. The 
cooling water tower will require a make-up rate of 650 kLJh of which approximately 320 kL/h 
will be evaporated and 330 kLfh discharged. The blowdown water will be concentrated by a 
factor of 2 (approximately 70,000 mg/L TDS) and the temperature of the discharge water will 
not exceed 40 °C (see Table 2-5). 

2.3.2 Water Supply and Treatment 

The ammonia plant will require treated water for steam raising. The steam system recovers 
heat from the process which is then used to drive a number of compressors. Steam is also 
injected into the process as a reactant in the production of ammonia synthesis gas. 

The raw water requirement for the plant will be approximately 1.5 MIJd and this will be 
drawn from the Water Corporation's existing pipeline system. The majority of the water will 
be treated on site in the demineralisation unit to prepare demineralised boiler quality water for 
process use. The waste stream from the demineralisation plant will contain a concentrated 
level of mineral salts removed from the raw water. After adjustment for pH this stream will 
be discharged with the high volume cooling water return stream (see Table 2-5). 

2.3.3 	Support Facilities 

Power Generation 

The ammonia/urea plant and support facilities will be self-sufficient in electrical power. 
However, to facilitate the start-up of the ammonia plant and to obtain back-up power in the 
event of generator failure or during maintenance periods, the plant will be connected to the 
local 33 kV power grid operated by Western Power. During normal operation the plant will 
be able to export a small amount of power. 

Power will be generated by two 12 MW gas turbine driven alternator sets, both of which will 
be normally running. Exhaust heat will be recovered to raise steam which is then used in the 
process and for driving compressors. Any additional steam required will be generated by a 
package boiler. 

Power systems within the plant will be operated at 660, 690 and 230 volts. An emergency 
diesel generator of 1500 kW capacity will be installed to provide power in the event of the 
turbo-alternators and the external power supply being unavailable. This generator will 
provide power to the lighting and control systems to enable the plants to be shutdown in a 
controlled manner. 

Access Roads 

The plant will have a main access road running through the site with entrances on the north 
and west boundaries of the site (see Figure 2.1). This will provide alternative egress points in 
the event of emergency. However, only one entrance will normally be used and this will be 
control led. 

WOOdWaFd.CLYde
ArA  
W 	 S:A33\00544\5000\5200GVER5l-1\RO64S2-G.DOC'.1 20CT-98\IAN YULL:ktni 2-17 



SECTIONTWO 	 Project Description 

All process units will be bounded by access roads to provide access for safety, firefighting and 
for maintenance. These roads will be sealed and drained. 

Drainage 

All stormwater from the plant site will be intercepted by a drainage system which separates 
normal rainfall runoff and runoff from areas of the plant where contamination may occur. 
General stormwater will be channelled into a sediment retention basin, before being 
discharged to natural water courses. 

Plant areas will be gravelled except for areas where there is the potential for contamination to 
occur. These areas will be paved and will drain to collection sumps and holding tanks, to 
enable most spillage to be recycled to the process. The runoff will then be channelled to 
detention and evaporation ponds. 

Workshops and Stores 

Maintenance will be handled largely by contract, however a well equipped workshop will be 
required close to the main process plants to carry out much of the maintenance work. This 
will be a single story building with a monorail or light overhead travelling (OHT) crane to 
handle equipment. 

A spare parts store will be located adjacent to the workshop which will contain both spare 
machine components as well as consumable spares required for the maintenance of the plants. 

Lubricants, chemicals and spare catalyst charges will be located nearby in a restricted area to 
ensure personnel safety. 

Control Room 

The central control room for the monitoring and control of all process operations will be 
located centrally to the major plants. It will house the electronic control systems which 
control the plant operations. The building will be of blast-proof construction as it is located 
close to the plants and must be capable of operating should an explosion occur. 

The control room building will also contain offices for the plant management, a laboratory for 
handling routine control testing for the processes, crib facilities, change room and toilets. 

Service Corridor 

The service corridor will be used to locate the following services: 

conveyor transporting granular urea to storage near the wharf; 

liquid ammonia pipeline from the plant to shiploading facilities at the wharf; 

ammonia vapour return pipeline (refrigerated); 

seawater from Mermaid Sound to the plant for cooling water; 

urea formaldehyde from the wharf to the plant; and 

communications. 

The conveyor will run across Dampier Road at a height adequate to provide clearance to 
oversize loads. The piped services will run under the road in a suitable culvert which will 
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provide protection to the pipelines. Pipelines will run above ground on sleepers with suitable 
insulation. 

An unpaved access road will be provided in the corridor so that all services can be inspected 
regularly and maintenance work can be carried out. 

2.3.4 Workforce 

Construction and operations personnel will be sourced primarily from Western Australia. 
During the construction phase, employment is anticipated to peak at 1,000 people, averaging 
600 people per month. The workforce will be housed in Karratha and will commute to Perth 
on a five weeks on, one week off, 'fly in fly out' basis. Construction contractors will be 
encouraged to employ local applicants where appropriate. 

During the operation of the plant, it is expected that 100 people will be employed. Operators 
and managers will be recruited from WA if available with appropriate skills. It is expected 
that construction and operational staff be housed in the nearby town of Karratha. At full 
production it is anticipated that two shifts will operate over 24 hours per day, with 10-12 
employees per shift and the remainder on day shift only. 
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SECTIONTHREE 	Existing Environment Impacts and Management 

3.1 	INTRODUCTION 

This section presents a description of the regional and local environmental characteristics of 
the Project area. Potential impacts of the proposed ammonia/urea plant are identified and 
management approaches to minimise these impacts are described. A summary of the existing 
environment and the potential impacts associated with the ammonia/urea plant, including the 
management approaches adopted, are presented in the Executive Summary as Table ES- 1. 

The significance of the predicted environmental impact has been assessed using the 
significance rating table presented in Table 3-1. This assessment rates environmental impact 
significance on a scale from negligible to severe according to criteria specific to the 
environmental factor. 

TABLE 3-1 

IMPACT SIGNIFICANCE RATINGS*  

Receiver 

Vegetation!Flora and 
Fauna 

Severe Long term and significant change in population causing negative impact o 
regional ecosystem function. 

Medium Significant long-term change in population, on a local scale only. 

Mild Short-term change in local population only. 

Negligible No significant changes in any population or in ecosystem function. 

LandformlAquatic 
Environment 

Severe Widespread and persistent damage. 

Medium Widespread, but non-persistent damage (readily remediated). 

Mild Limited, localised and temporary damage. 

Negligible No significant damage. 

Hydrology Severe Medium to long-term interception of surface water drainage resulting in 
permanent impacts on downstream environment. 

Medium Shorter-term interception or major reduction (eg <50%) of surface water 
drainage resulting in reversible impacts on downstream environments. 

Mild Short to medium-term interruption or minor reduction (eg <10%) of surface 
water drainage which has no long-term impacts on downstream 
environments. 

Negligible Short to medium-term interruption or minor reduction (eg <5%) of surface 
water drainage which has no measurable impact on downstream 
environments. 

Cultural Heritage Severe Irreparable damage to highly valued sites or rare structures. 

Medium Irreparable damage to valued sites or structures, but not considered rare. 

Mild Reparable damage to valued sites or structures. 

Negligible Slight damage to non-valued/commonplace sites or structures. 

Human Amenity Severe Persistent alteration to human amenity value resulting in perception of 
incompatible land uses. 

Medium Non-persistent alteration to human amenity resulting in a perception of 
impacting. but compatible land uses (if managed). 

Mild Short-term alteration to human amenity with no perception of land use 
incompatibility. 

Negligible No significant alteration to human amenity. 
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*Adapted from BFIP Iron Ore Mining Area C Public Environmental Review (1997). 

Regional Overview 

The status of the natural environment and heritage of the Burrup Peninsula, together with land 
use and conservation issues, have been extensively researched and documented by others (eg. 
Woodside Offshore Petroleum, 1979; Department of Conservation and Land Management, 
1990; Pilbara 21 Steering Committee, 1992; Marine Parks and Reserves Selection Working 
Group, 1994: Bowman Bishaw Gorham, 1994; Environmental Protection Authority, 1995: 
Burrup Peninsula Management Advisory Board, 1996). 

The Burrup Peninsula and surrounding Dampier Archipeago are environmentaly signifcant  
due to their physical and biological features. These include an unusual geomorphological 
setting, diverse arid-zone flora and fauna and recognisable heritage and archaeological values. 
Tourism and recreational activities are also important to the region's economy and lifestyle. 

Key recognised natural features of the region are outlined below. 

Terrestrial and marine biological communities having a high species richness due to 
diverse habitats types. 

A diversity of flora that is unequalled elsewhere in the Fortescue Botanical District, with 
nearly 400 known taxa, including Priority species and rare communities protected under 
the Wildlife Conservation Act 1950. The Priority 1 species Corchorus trilocularis is 
known from only two locations on the Burrup Peninsula. 

A unique variation and complexity of vegetation due to the unique geomorphology and 
mix of topography and landforms. Five vegetation units which are considered to be 
'significant' have been described in the Burrup Peninsula Land Use Plan and 
Management Strategy (Burrup Peninsula Management Advisory Board, 1996). 

A variety of intertidal, subtidal marine habitats and nearshore marine habitats consisting 
of sandy beaches, mudflats, rocky shores, beaches and reef flats. 

Extensive mangrove habitats in which the mangrove communities, although not 
regionally significant or rare, particularly in offshore islands and in embayment settings 
around the Burrup Peninsula, are unique due the geomorphological settings in which they 
have established under climatically-arid conditions (eg. King Bay, Cowrie Cove, 
Watering Cove, Conzinc Bay). 

Extensive areas of undisturbed natural vegetation and habitats in the northern sector of 
the Burrup Peninsula (north of the line connecting Watering Cove with Withnell Bay) 
which are largely free of invasive weed species. 

A broad diversity of terrestrial fauna, some of which are included on the CALM Reserve 
List. At least nine species of native fauna are considered worthy of special protection. 
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Terrestrial mammal species recorded on the Burrup Peninsula include native rodents, bats 
and introduced species. Marine fauna include an extensive range of mobile and sedentary 
species eg. molluscs, crustaceans, echinoderms, sponges, ascidians, worms, as well as 
coral reef communities. 

Larger protected and threatened marine animals such as the dugong and turtle which use 
various nearshore waters and beaches for breeding and feeding. The marine mammals 
encountered in the region include Dugong, Humpback Whale, False Killer Whale, 
Southern Bottle-nosed Whale, Bottle-nosed Dolphins and Risso's Dolphin. 

Marine reptiles include four species of turtle and up to twelve species of sea snake. 

Extensive bird populations and habitats for migratory wading birds and seabirds, some of 
which are on the CALM Reserve List. Of the 100 species of birds reported on the Burrup 
Peninsula, none are considered endemic or scarce in other regions. 

Environmental Management Overview 

The ammonialurea plant site is located in the northern sector of the Burrup Peninsula in an 
area designated for industrial development in the Burrup Land Use Plan and Management 
Strategy which has been endorsed by Cabinet. The Ministry for Planning's Karratha Area 
Development Strategy (1998) has also been adopted as Government Policy. The plant site lies 
in a valley between the two ridges in the north of the site. The site is north of an extensive 
intertidal mud flat and east of the King Bay mangrove system 

The land parcels identified for plant process and storage areas, pipeline corridor easements 
and jetty and loadout facilities are all situated within the south-western sector of the Burrup 
Peninsula in areas zoned industrial under the Burrup Land Use Plan and Management 
Strategy. 

The facility and pipelines will be located in the southern section of the Burrup Peninsula 
where there has been previous disturbance, and will be well removed from the pristine areas 
identified north of the line between Watering  Cove and Withnell Bay in the Burrup Land Use 
Plan and Management Strategy. 

3.2 CLIMATE 

The Burrup Peninsula is situated within the and (mainly summer rainfall) subtropical zone. 
The general seasonal characteristics of this area are hot summers with periodic, heavy rains 
and mild winters with occasional rainfalls. The four specific weather phenomena which are of 
the greatest importance to the region are: 

the summer monsoon which brings most of the annual rainfall; 

tropical cyclones which are associated with damaging winds and flooding; 

strong easterly winds in the winter caused by the development or intensification of 
anticyclones over southern Western Australia or South Australia; and 

major cloud bands that develop in winter and extend from the north-west coast across the 
continent bringing significant rain to the north-west and the interior of the country. 

Meteorological data (including rainfall, temperature, humidity and wind data) has been 
recorded since January 1969, at the Bureau of Meteorology station at Karratha (Dampier Salt) 
which is located approximately 8.5 km south of the site. 
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A summary of the meteorological data for Karratha for the period 1969-1996 is presented in 
Table 3-2. 

TABLE 3-2 

SUMMARY OF CLIMATIC DATA FOR KARRATHA 
1969-1996 

Month 

January 

Temperature 

Mean Daily 	Mean Daily 

35.9 	26.1 

Relative Humidity 	Pan Evaporation 

9am 	3 pm 	Mean Daily 

56 	49 	1 	11.6 

Rainfall  

Mean 	Mean No. of 

24.9 	3 

February 36.1 26.5 59 49 	10.9 61.6 5 

March 36.2 25.6 52 42 	10.6 36.9 4 

April 34.4 22.8 43 36 	 9.6 24.0 2 

May 29.9 18.2 43 37 	 7.2 29.5 3 

June 26.6 15.1 46 39 	 6.2 35.4 4 

July 26.1 13.4 43 34 	 6.4 14.4 3 

August 27.7 14.6 41 33 	 7.3 6.9 

September 30.5 16.8 35 31 	 9.5 1.5 0 

October 32.6 19.6 37 36 	11.1 0.6 0 

November 34.3 22.2 39 39 	12.3 0.5 0 

December 35.7 24.6 46 43 	12.4 12.9 1 

Annual Mean 

Annual Total 

32.2 20.5 45.1 39.0 	9.6 

3501 

20.8 

249 

28 

	

3.2.1 	Temperature and Humidity 

There are two main seasons: a hot summer extending from October to April and a mild winter 
from May to September. 

The mean annual maximum and minimum temperatures for Karratha are 32.2 °C and 20.5 °C, 
respectively. Mean monthly maximum temperatures range from 26.1 °C in July to 36.2 °C in 
March. Mean monthly minimum temperatures range from 13.4 °C in July to 26.5 °C in 
February. 

	

3.2.2 	Rainfall and Evaporation 

The Pilbara region has a highly variable rainfall which is dominated by tropical cyclone 
activity in summer. The moist tropical storms penetrating from the north bring sporadic and 
drenching thunderstorms. With the exception of cyclonic events, rainfall is erratic and very 
localised due to thunderstorm activity. 

Rainfall in the region is seasonal, usually with two peaks per year. The first peak is from 
January to March due to tropical thunderstorms and cyclonic activity. The second peak is 
from May to June due to the passage of low pressure systems through the south of Western 
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Australia. Mean monthly rainfall varies from 0.5 mm in November to 61.6 mm in February. 
The annual average rainfall for Karratha is 249 mm, with an average of 28 rain days. 

Mean daily pan evaporation ranges from a minimum of 6.2 mm in June to a maximum of 
12.4 mm in December. Total annual evaporation is approximately 3,500 mm per year, which 
exceeds annual rainfall by approximately 3,250 mm. 

3.2.3 Wind 

Winds are predominantly from the east during winter. East to south-easterly winds are 
dominant in the mornings, shifting to a north-easterly in the afternoon and easing in the 
evening in response to diurnal land temperature changes. Average wind speeds range from 11 
- 20 km/h, however, wind speeds from these directions can exceed 70 km/h during storms 
generated by the interaction of high pressure belts and northern tropical low pressure systems. 

During summer, winds are predominantly westerly in the morning, shifting to dominant north-
westerly onshore winds in the afternoon. Average wind speeds from these directions are 11 - 
20 km/h in the mornings and 21 - 30 km/h in the afternoon. Wind speeds in excess of 35 
km/h can be experienced for sustained periods (3-4 days) (Bowman Bishaw Gorham, 1994). 

3.2.4 Cyclones 

Tropical cyclones are a common occurrence in summer, from November to April. On 
average, two cyclones cross the Pilbara coast per year. During cyclones, wind speeds up to 
250 km/h, heavy swells and torrential rain can be experienced. On average, a cyclone 
threatens Dampier every two years (Bowman Bishaw Gorham, 1994). 

3.2.5 Tides 

The tidal regime at Dampier is moderate and semi-diurnal in nature. The tides in King Bay 
range from 0.1 m (LAT) to 5.2 m (HAT), which corresponds to -2.7 mAHD to 2.4 mAHD. 

3.2.6 Storm Surge 

When a cyclone approaches the coast, it can also cause an abnormal elevation of sea level. 
Storm surges of up to 5 m have been experienced along the Pilbara coast. Peak steady water 
levels have been estimated for a number of locations on the Karratha coast in the Karratha 
Storm Surge Inundation Study (Bureau of Meteorology, 1996). The peak steady water level 
is the elevation of the sea surface above AHD caused by the combined effect of storm surge, 
tide and wave set-up. This water level is estimated to reach 5.0 mAHD at a point along 
Burrup Road within the tidal flats, for a 1 in 100 year event. 

3.2.7 	Potential Impacts 

The extreme climatic conditions experienced on the Burrup Peninsula have the potential to 
impact the Project, during both the construction and operation phases. Strong winds, waves 
and currents generated by cyclones have the potential to interrupt the installation of the sea 
water intake and pipeline, and onshore facilities. Cyclone activity can also result in heavy 
rainfall and storm surge, which can cause widespread flooding. 
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3.2.8 Management 

Construction of the Project will be undertaken in the winter months (May to October), as far 
as is practicable, to avoid the cyclone season. A cyclone contingency plan will be prepared 
and used during the cyclone season. All structures will be constructed to cyclone standards. 

The plant will be constructed at an approximate elevation of 30.0 mAHD, in the northern 
section of the site. The I in 100 year peak water level predicted by the Bureau of Meteorology 
(1996) will not impact on the plant. Bunds and diversion channels will be designed to 
withstand a 1 in 50 year rainfall event, where necessary to protect service facilities (ie roads). 
All wastewater storage facilities will be designed to withstand a 1 in 100 year rainfall event. 

3.3 	GEOLOGY AND SOILS 

The geology of the Burrup Peninsula has been described by O'Brien Planning Consultants 
(1996). The Burrup Peninsula is composed mainly of an intrusive Proterozoic igneous rock 
outcrop known as the Gidley Granophyre, which is approximately 2,200 million years old. 
The base of the intrusion consists of a coarse grained gabbro and the main body is a fine 
grained granophyre. The gabbro weathers to a dark brown and the granophyre to a lighter red-
brown, and both rock types are resistant to erosion. 

The plant site and service corridor contain large areas of exposed granophyre bedrock with 
little or no soil cover. The relatively rapid weathering of the dolerite dykes (compared to the 
gabbro or the granophyre) has resulted in the formation of deeply incised, narrow valleys 
trending either south-west to north-east or east to west. 

3.4 TOPOGRAPHY 

3.4.1 	Existing Topography 

The Burrup Peninsula is a rugged promontory which juts northward from the Pilbara coast. 
The peninsula features large areas of steep, bare rock piles devoid of vegetation except in 
isolated soil pockets. The main topographic units on the Burrup Peninsula are as follows (see 
Figure 3.1): 

Scree slope terrain 

Undulating terrain 

Low coastal terrain 

Disturbed areas 

The majority of the proposed plant site comprises undisturbed rocky hill slopes and plateaus 
with rock outcrops forming two prominent ridges. The north-western ridge rises up to 35 m 
above the surrounding land and has an elevation of up to 45 mAHD. The central ridge has a 
similar prominence as the north-western ridge and has a maximum elevation up to 43 mAHD 
on the site. A valley 100 - 200 m wide, orientated in a south-west/north-east direction, 
separates the two ridges, which is the proposed location for the majority of the facilities. 
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The high ridges are cut in places by steep-sided valleys which occur either as a result of fault 
lines or minor drainage lines. A major drainage line is located just outside the north-west 
corner of the site. 

The southern portion of the site is characterised by gently undulating terrain which slopes 
south towards tidal flats. The tidal flats are present on the southern boundary of the site and 
extend a further 500 m to the south. The elevation along the southern boundary ranges from 
2.4-8mAHD. 

The service corridor for the pipeline and conveyor crosses over rocky terrain between the 
proposed plant site and the coast. The eastern portion of the corridor is mostly gently 
undulating and contains one main fault line. The western portion is more rugged than the 
eastern half and contains numerous small deeply-incised cuts and one large fault line valley. 

The proposed urea storage location to the south of the Dampier Public Wharf is elevated and 
gently undulating with no significant valleys. 

3.4.2 	Potentia' Impacts 

Significant changes to the topography will occur from the following development: 

plant site (cut and fill); 

access road; 

storage ponds; 

construction site buildings and laydown areas (temporary); 

conveyor/pipelines; and 

urea storage area. 

The development of the ammonia/urea plant will require an area of approximately 20 ha 
(Figure 2.1). The development requires a relatively flat base for construction. Therefore, an 
area of approximately 30 ha will need to be disturbed in a cut and fill operation to provide a 
flat construction site. Sections of the ridges in the north of the site will be removed to enable 
siting of the ammonia/urea plant. 

Fill and gravel required for levelling the plant site and construction of access roads will be 
obtained from removal of ridges, existing quarries, and borrow pits located on the plant site. 
The construction of the conveyor and pipelines will require minimal land disturbance in the 
service corridor. A culvert will need to be constructed under Burrup road for pipeline 
crossing. 

The urea storage area located near the Dampier Public Wharf will require an area of 
approximately 3 ha. 

3.4.3 Management 

PRCL has a policy of minimum land disturbance. Measures will be undertaken to mitigate the 
effects of unavoidable disturbance during construction, including the following: 

plans will be prepared for all areas to be cleared; 

plans will be prepared for all areas requiring cut or fill; 
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all vegetation and topsoil cleared from areas to be disturbed will be recovered and stored 
for use in rehabilitation at the completion of construction, where practicable; and 

infrastructure no longer required will be removed from the site. 

The plant has been sited in the valley between the ridges in the northern section of the site, 
with the aim of minimising disturbance to the ridge areas. Support and service corridors have 
been similarly located to avoid the rocky ridges where possible. To provide for a flat surface 
for construction, extensive cut and fill will be required and sections of the rocky ridges will be 
removed or disturbed. 

Extraction from borrow pits will be minimised and will be restricted to areas previously 
disturbed, as far as is practicable. Following the completion of extraction, stabilisation 
techniques will include: 

landscaping of the pits to provide a free-draining site; 

battering of the walls to promote surface stability; and 

complete or partial filling of the excavation (depending on size) with excess spoil from site 
clearing and cut excavations. 

Additional information on post-construction rehabilitation are provided in the Environmental 
Management Plan (EMP) in Appendix B (Part B, Section 1.4). 

Contractual arrangements and supervision of the construction contractors by PRCL will 
ensure compliance with the objectives of the EMP (see Part A, Section 4.3). 

Outcome 

As a result of these management practices the environmental impact of the development on 
the landform of the area is likely to be medium. 

3.5 HYDROLOGY 

3.5.1 	Existing Conditions 

There is very little permanent water on the Burrup Peninsula, as creeks on the Burrup 
Peninsula are ephemeral and flow only after heavy rainfall. 

A distinct surface drainage feature extends down the western side of the site, mostly outside 
the boundary. The north-west section of the site drains into this drainage line. The remainder 
of the site is dominated by minor drainage lines which drain to the south-west through a broad 
valley and also to the south into the tidal mud flats. 

The tidal mud flats south of the site are periodically inundated by seawater for up to several 
hours during spring tides. Seawater inundation extends across the entire mud flats during 
periods of extreme spring tides eg. equinoxes. The groundwater under the mud flats is 
typically shallow and hypersaline. The mud flats south of the proposed site are hydrologically 
connected with the mangrove communities on the western side of the Burrup Road through a 
culvert. 
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3.5.2 	Potential Impacts 

The potential impacts of the proposed development on the hydrology of the area include: 

intersection of the central broad drainage line by the plant facility; 

intersection of minor drainage lines by the plant and access roads; 

scouring of the tidal flats by wastewater discharge; 

contamination of surface and groundwater by waste discharged from the plant; and 

contamination of surface and groundwater by chemicals or saline water leaking from 
damaged pipes. 

3.5.3 Management 

The following management practices will be adopted to avoid major impacts on the hydrology 
of the area: 

Where minor surface waters are intersected by facilities, water will be intercepted and 
directed around the plant site to resume its natural course downstream. 

Drainage from bunded sections of the plant site will be collected in stormwater retention 
ponds. Any water released from the site will conform with the Western Australian Water 
Quality Guidelines for Fresh and Marine Waters (1993a) andlor relevant licence 
conditions for water quality. 

Wastewater will be discharged to the tidal flats via a diffuser to minimise scouring and 
erosion. 

Safety features will be included on all pipelines such as pressure detectors, leakage seals 
and emergency shutdown systems. 

Construction and operational management techniques will be employed to ensure that the 
environmental impacts resulting from drainage are minimised. 

Further information on the management of surface water and groundwater are provided in the 
EMP (Part B, Section 2 and Part C, Section 1). 

Outcome 

As a result of these management practices the environmental impact of the development on 
the hydrology of the area is likely to be negligible. 

3.6 	TERRESTRIAL VEGETATION AND FLORA 
A survey was carried out in November 1997 by Astron Environmental to describe and map the 
vegetation types and to record the plant species which occur within the plant site. 

Aerial photographs were used initially to identify habitat types according to topography. 
These habitats were then confirmed in a series of 'ground-truthing' surveys of the entire site. 
Vegetation sampling was carried out several times in each of the habitat types. Vegetation 
units were determined using Muir's Vegetation Classification System. 
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The flora and vegetation surveys of the service corridor and urea storage area are currently 
being undertaken. Results of any surveys commissioned will be made available for 
assessment when completed. 

3.6.1 	Vegetation Units 

Six vegetation types closely related to habitat were recorded on the plant site (Figure 3.2). 
The majority of the site is covered by Triodia epactia hummock grassland, with sparse low 
mixed scrub and open mixed woodland on rockpiles, outcrops and in the drainage gullies. The 
units are described as follows. 

Unit 1 

Mid-Dense Triodia epactia Grassland with Sparse mixed Open Low Scrub and Open 
Herbs. 

This unit occurs on the rocky hill slopes and plateaus that occur over most of the site. 
Hummock grass, Triodia epactia, is the dominant species of this unit, with occurrences of 
tussock grasses. Mixed shrublands include Hakea suberea, Grevillea pyramidalis, Acacia 
elachantha, A. inaequilatera, A. bivenosa while the slopes support a diverse herbland. 

Unit 2 

Open Low Woodland and Sparse Open Dwarf Scrub with Very Sparse Open Grass 

Unit 2 occurs on rock piles and outcropping rocks associated with the hill slopes, forming the 
second most significant portion of the site. The low open woodland consists of Terininalia 
supranitifolia, Brachychiton acuminatus with less frequent Ficus platypoda var. lachnocaula, 
F. opposita var indecora, Pittosporum phylliraeoides, Fluegga virosa, Alectrvon oleJfolius 
ssp oleifolius and Acacia coriacea. The dwarf scrub tends to occur around the base of the 
rock piles. In isolated crevices and pockets, the grasses Cymbopogon bombycinus, 
Paspalidium tabulatum and Triodia epactia are found. 

Unit 3 

Mid-Dense Triodia angusta Hummock Grassland with Low Woodland, Open Dwarf 
Scrub and Very Open Herbs. 

This unit is found in the significant drainage gully that runs roughly east-west through the site, 
in the broader drainage zone on the northern and north-eastern boundary, and in minor gullies 
that occur on the site. In the broad drainage zone the relatively dense woodland is dominated 
by Eucalyptus victrix, whilst the narrower drainage gully is co-dominated by Corymbia 
hamersievana with less frequent E. victrix. On the rocks flanking the main east-west drainage 
gully are several large Terininalia canescens. 

Unit 4 

Mixed Mid-Dense Hummock Triodia epactia and Tussock Cymbopogon ambiguus 
grassland with Mixed Acacia inaequilatera/Hakea suberea Low Scrub and Open Dwarf 
Scrub. 
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This unit occurs on the lower shallow wide valley floors that occur on the site. The grassland 
is co-dominated by Triodia epactia with Cymbopogon ambiguus under a mixed mid-level 
scrub of Acacia inaequilatera, Hakea suberea and Acacia bivenosa. The dwarf scrub is 
dominated by Triumfetta appendiculata. 
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SECTIONTHREE 	Existing Environment, Impacts and Management 

Unit 5 

Mid-Dense Hummock Grassland with Open Low Acacia bivenosa Scrub and Open 
Dwarf Scrub. 

This unit occurs on the south-eastern portion of the site where it slopes gently down to the 
saline tidal flats. The unit has a species composition dominated by Triodia angustafl'. epactia 
grassland with patches of Era grostis eriopoda and Whitecloa airoides and very open Acacia 
bivenosa, with less frequent A. ampliceps scrub. Dwarf scrub is dominated by Trianthema 
turgidifolia with rarely occurring Pluchea tetranthera var. tomenrosa, Scaevola spinsecens 
and Threlkeldia diffusa. 

Unit 6 

Very sparse Open Low Grass with Open Dwarf Scrub of Trianthema turgidifolia and 
Halosarcia indica. 

This unit occurs on the south-eastern border of the site. The unit is composed of very sparse 
low Sporobolus virginicus grass with succulent shrubs Trianthema turgidifolia, Halosarcia 
indica, Hemichroa diandra and Neobassia astrocarpa along with woody Frankenia 
paucf7ora and the herb species Lawrencia viridigrisea. The grass component is dominated 
by Sporobolus virgin icus with less frequent Eragrostisfalcata and E. dielsii. 

3.6.2 	Vegetation Significance 

The six vegetation units identified are not restricted to the proposed plant site. All six units 
occur on the Burrup Peninsula, and only Unit 2 is not found in Pilbara coastal or Dampier 
Archipelago vegetation communities. This rockpile vegetation unit, with its T. supranitfo1ia 
and B. acuminatus components is less common. 

A small community of Eucalyptus victrix with occasional Corymbia hamersleyana, 
Erythrina vespertilio, Alectryon olefolius and Acacia coriacea occurs in the low lying 
drainage zone on the north-west corner of the site. This is a portion of a much larger 
population which extends along the south-eastern side of Burrup Road for a distance of 
approximately 2 km. 

Small stands of dense vegetation occur in pockets associated with the rock piles. Besides the 
priority tree species which are found here, there are other trees which provide a significant 
canopy cover for fauna. These include large Terminalia canescens, Pittosporum 
phylliraeoides, Ehretia saligna, Flueggea virosa, Ficus plalypoda var. lachnocaulon, 
Erythrina vespertilio and more unusually Dolichandrone heterophylla. 

The site is relatively isolated from other undisturbed habitats, where a greater species diversity 
is likely to be found, by the following: 

the saline tidal flats to the south; 

the Hearson Village site to the east, which is heavily disturbed; and 

Burrup Road, the supply base facilities and the Hearson Village access road to the west. 

Therefore areas of good quality vegetation present on the site represent an important remnant 
of a flora that was once locally much more widespread. 
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3.6.3 Flora 

A survey of the flora of the plant site was undertaken by Astron Environmental in conjunction 
with the vegetation survey. A total of 84 species of vascular plants was recorded within the 
plant site, representing 36 families and 65 genera. The most frequently recorded family was 
the Papilionaceae with 12 species in 7 genera. Twenty three families were represented by 
only one taxa. Approximately 50% of the species recorded were perennial plants. 

The timing of the survey was not optimal for collating a comprehensive species list as most 
annual and ephemeral species had died off for the year. However, many were identifiable 
from dead material. 

No Declared Rare Flora (DRF) species were collected within the plant site. Three Priority 
species were found on the site. Priority species are those species not designated DRF, but 
whose conservation status warrants consideration. Following is a description of the Priority 
species found on the site. 

Triumfetta appendiculata 

Triumfetta appendiculata is a perennial herb widespread on the Burrup Peninsula and appears 
to favour naturally disturbed sites (eg. stony water courses), or the base of rockpiles, both of 
which tend to retain some moisture. The species appears to occur more widely than originally 
thought (V. Long, pers. obs.) but its status is yet to be confirmed. 

In the plant site, Triumfetta appendiculata was found in both isolated occurrences and in 
small to medium sized populations around the base of rockpiles, in valley floors and along 
gullies and the drainage zone. Triumfetta appendiculata is a Priority 3 species which is 
defined by CALM as: 

Taxa which are known from several populations, at least some of which are not believed to be 
under immediate threat (ie. not currently endangered). Such taxa are under consideration for 
declaration as "rare flora" but are in urgent need offurther survey. 

Terminalia supranitifolia 

Ter,ninalia supranitifolia is relatively common on the northern part of the Burrup but does not 
commonly occur south of Dampier Road nor on the Dampier Archipelago islands (V. Long, 
pers. obs.). This species is only known from one other location in the Pilbara. 

This species is a low tree species which occurs on rocky outcrops, rock piles and in rock 
pockets. Terininalia supranitifolia was found frequently over the site on rock outcrops and 
smaller rock piles associated with the hill slopes. Fifty six T. supranitifolia were counted on 
the site. It is classified as a Priority 3 species. 

Brachychiton acuminatus 

Brachychiton acuminatus is found commonly on the Burrup Peninsula and Dampier 
Archipelago islands. It has also been recorded from other locations in the Pilbara, although its 
occurrence is still considered to be restricted. Brachychiton acuminatus is a tree species 
which occurs commonly on rocky outcrops, rock piles and in rock pockets. Sixty three 
B.acuininatus were counted on the site on rock outcrops and smaller rock piles associated with 
the hill slopes. It is classified as a Priority 4 species, which is defined by CALM as: 

ArA 
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Ta.xa which are considered to have been adequately surveyed and which whilst being rare (in 
Australia), are not currently threatened by any identifiable factors. These taxa require 
monitoring every 5-10 years. 

3.6.4 Weeds 

The site is relatively undisturbed but weeds were occasionally recorded. The most commonly 
recorded weed species was Aervajavanica (Kapok). Over the majority of the site, Kapok 
plants were recorded as occurring as isolated plants or in small populations, except on the 
border of the saline tidal flats where Kapok plants occur more frequently. Cenchrus ciliaris 
(Buffel Grass), which is common on disturbed areas of the Burrup, occurs along the 20 m 
wide area of disturbance along the Telstra line which runs across the south eastern side of the 
site. The weed does not extend beyond the track. Isolated Buffel Grass plants were rarely 
recorded in the drainage gully. No other weeds were recorded on the site, but the recently 
introduced Siylosanrhes hamata (Caribbean Stylo) was noted along the edges of both 
Woodside and Hearson's Village roads. 

3.6.5 	Potential Impacts 

The Project will have the following direct impacts on vegetation as a result of unavoidable 
land disturbance for the construction of the following: 

plant and access road (30 ha); 

gas pipeline from Woodside to the plant (3 km); 

construction of the ammonia pipeline and conveyor from the wharf to the plant (2 km); 

construction of seawater pipeline from Mermaid Sound; and 

urea storage and loading facilities at the wharf (3 ha). 

The Project could also have the following indirect impacts: 

introduction and spread of weeds during construction activities; and 

leakage of chemicals and/or saline water from pipelines to surrounds. 

3.6.6 Management 

The following practices will be implemented: 

the vegetation in the north-west corner of higher conservation value will be protected and 
retained where practicable; 

pipeline routes will be located to minimise disturbance to terrestrial vegetation, where 
practicable; 

safety features will be incorporated on all pipelines such as pressure detectors, leakage 
seals and emergency shutdown systems; 

prior to the commencement of construction activities, the location and abundance of weed 
populations will be defined and mapped and a weed management plan will be developed 
and implemented; 
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various construction and management techniques will be employed to ensure that 
environmental impacts resulting from localised disturbance to drainage lines and flows 
are minimised, eg. recontouring following disturbance if required; and 

any areas of temporary disturbance will be rehabilitated with local species to an 
appropriate vegetation type. 

Additional information on the management of vegetation and flora during the construction 
phase of the Project is provided in the EMP (Part B, Section 1.1). 

Outcome 

As a result of these management practices the environmental impact of the development on 
the flora and vegetation of the area is likely to be medium for vegetation types and negligible 
for Priority flora. 

3.7 	TERRESTRIAL FAUNA AND HABITATS 

A site survey of potential fauna habitats was carried out in November 1997 by Astron 
Environmental. The region in the vicinity of the plant site has been the subject of several 
fauna surveys. Therefore, the survey concentrated on the identification of potential fauna 
habitats within the proposed plant site, and relates these habitats to existing information on the 
endemic species of the Burrup Peninsula. 

Six potential fauna habitats occur in the plant site. These habitats correspond to the 
vegetation units described previously and are described as follows: 

3.7.1 	Fauna Habitats 

Habitat 1 

Grassy open scrub associated with rocky slopes and plateaus 

This habitat is found on the rocky slopes and plateaus that occur over much of the site and has 
a mid-dense Triodia epactia grassland with sparse mixed open low scrub and open herbs. 

Habitat 2 

Fringing vegetation and rock piles associated with rock outcrops and small gullies 

Outcrops and rock piles associated with hill slopes are prominent in the landscape, and forms 
the second most extensive habitat on the site. Vegetation in this habitat is an open low 
Terininalia and Brachychiton woodland with sparse Dicrostachys, Rhagodia and Ipomoea 
open dwarf scrub and a very sparse open grass. 

Habitat 3 

Drainage Gullies 

This habitat occurs in the large, and several smaller, surface water drainage gullies within the 
plant site, and has a vegetation dominated by a mid-dense Triodia angusta hummock 
grassland, with low Eucalyptus and Corymbia woodland, and a lesser occurrence of open 
dwarf scrub and very open herbs. 
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Habitat 4 

Wide, shallow water shedding and water drainage valleys 

Shallow drainage systems occur on the site. This habitat of wide valley floors has a vegetation 
of mixed mid-dense Triodia epactia hummock and Cymbopogon tussock grassland with a 
mixture of mid-dense Acacia and Hakea low scrub. 

Habitat 5 

Spinifex plain 

Slightly up-slope of, and fringing the saline flats occurs a mid-dense Triodia angusta, 
T. epactia hummock grassland. Lesser occurrence of open low Acacia scrub and open dwarf 
Trianthema scrub also characterise this habitat. 

Habitat 6 

Saline Tidal Flats 

This sparsely vegetated habitat occurs on the south-eastern edge of the lease. Vegetation that 
does occur on this habitat is mainly an open low grass of Spirobolus with some Frankenia 
open scrub. 

3.7.2 Fauna 

A large number of reptiles and birds, and a smaller number of mammals, are likely to occur 
within the plant site. Birds, both residents and visitors, can make use of the larger trees in 
Habitat 3, and may use these trees as nesting sites. Reptiles would be common and abundant 
in all habitats apart from Habitat 6. 

Rothschild's Rock Wallaby (Perrogale rothschildi) is common on islands of the Dampier 
Archipelago that are subject to European fox ( Vulpes vulpes) control, and is occasionally seen 
on the northern portion of the Burrup Peninsula, an area also subject to fox control. Habitats 
I and 2 provide ideal sites for this species, although the absence of a feral programme in the 
southern sections of the Burrup Peninsula make it unlikely that this species occurs on the 
development site. No scats of Rothschild's Rock Wallaby were found during the field survey 
of the plant site. 

In addition to the common and abundant Euros (Macropus robustus) and Red Kangaroos (M. 
rufus), several smaller mammal species are likely to be found in the plant site. It would 
appear that the areas that provide a combination of rock piles, outcrops and fringing 
vegetation (Habitat 2), are an ideal mosaic of micro-environments for a number of locally 
occurring small mammal species like the Common Rock Rat (Zyzomys argurus), the Common 
Planigale (Planigale maculata), and the Pilbara Ningaui (Ningaui timealeyi). Habitat 3 would 
provide an ideal site for the common but restricted Northern Quoll (Dasyurus hallucatus). 
Claw marks identified on several tree trunks during the field survey on the plant site may have 
been made by quolls or goannas. Feral cats, foxes and mice are also likely to occur on the 
plant site. 

3.7.3 	Significant Species 

Potential habitats identified in the field survey indicate that several restricted or reserve listed 
species may occur on the site. In the coastal Pilbara, the Western Pebble Mound Mouse 
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(Pseudomys chaprnani) is known only from the remnants of its distinctive mounds. 
Pseudornys chapmani mounds are relatively common on the Burrup Peninsula, but none were 
found in the plant site. It is therefore unlikely that this species occurs within the site. 

The Water Rat (Hydronzvs chrysogaster) has also been recorded on the Burrup Peninsula. 
Past observations indicate that this species is restricted to permanent fresh water, mangal flats 
and beaches. Therefore it is unlikely that this species occurs in the plant site. 

Of the Priority List bird species which occur on the Bun-up Peninsula, only the Spotted 
Nightjar and the Bush-stone Curlew are likely to be resident or frequent visitors to the plant 
site. No evidence of nest sites for these two species was found during the field survey. The 
large populations of feral predators that occur toward the southern end of the Bun-up 
Peninsula suggests that it is unlikely that Spotted Nightjars or Curlews are resident in the plant 
site. 

The Pilbara Olive Python (Morelia olivacea barroni) is a very large nocturnal python which 
favours rocky hills and ranges, and is restricted to the Pilbara region. As a listed species on 
the CALM Declared Threatened Fauna List, all known populations of the Pilbara Olive 
Python are under threat of extinction. No evidence of this species was found during the field 
survey however, it is a nocturnal species that would be difficult to find during a daylight 
survey, and it may be an infrequent visitor to the plant site. 

A new aquatic snail species (Bayardella sp.) has recently been found on the Bun-up Peninsula. 
This species was not found during the field survey of the plant site, however it does occur in 
the southern Bun-up Peninsula in the Pistol Ranges. 

3.7.4 	Potential Impacts 

Potential fauna habitats identified within the plant site are not unique to the development area. 
In addition to this, large scale disturbance surrounding this site suggests that development in 
this area will not fragment any large tract of undisturbed fauna refuge. However, large-scale 
levelling on the site will lead to a loss of potential fauna habitats that occur in the project area. 
In addition, any alteration to water regimes which is detrimental to the vegetation in this area 
will affect the nature of fauna habitats that occur on this site. 

3.7.5 Management 

The following practices will be implemented to manage impacts on fauna: 

Fauna habitats in the north-west corner will be protected from development, where 
practicable. 

Airborne emissions will be controlled to minimise the potential effects on water quality in 
the region. 

A controlled fauna monitoring programme will be implemented during the pre-
construction phase of the project. This monitoring programme will be maintained for a 
minimum of five years with a review to take place after this period. 

Any areas of temporary disturbance will be rehabilitated with local species to an 
appropriate vegetation type. 

Disturbance of natural drainage channels will be minimised. 

odWard-Ct 	 S:\A33\00544'.c4DOO\5200\GVESI-1\PO54S3.G.00C\1 2-OCT.98\IAN VULLkm 3- 1 9 



SECTIONTHREE 	Existing EnvironmeilL Impacts and Management 

Additional information on the management of fauna habitats during the construction phase of 
the Project is provided in the EMP (Part B, Section 1.3). 

Outcome 
As a result of these management practices the environmental impact of the development on 
the fauna of the area is likely to be mild. 

3.8 	SHORELINE AND NEARSHORE HABITATS 

3.8.1 	Existing Conditions 

The main near-shore marine habitats on the Burrup Peninsula are tidal flats, limestone 
pavements, intertidal beaches, subtidal sediments, mangroves, intertidal rocky shores, subtidal 
rocky shores, near shore waters and coral reefs (O'Brien Planning Consultants, 1996). The 
near-shore marine habitat on the western side of the Burrup Peninsula includes mangroves, 
intertidal sand shoals, sandy beaches, scattered coral on rubble and pavement, coral and bare 
pavement. 

King Bay is orientated east-west and displays different coastal substrates (see Figure 3.3). In 
the inner sector of the bay, these include low tidal mud flats and tidal mud flats supporting 
mangroves. Much of the coastline that makes up the outer sector of King Bay, particularly 
along the south-western shore, consists of rocky shore with encrusting coral and oysters. The 
sea bed in the outer sector of the bay consists of subtidal limestone pavement with a patchy 
veneer of sediments or subtidal muddy sand, sand and gravel. 

Mangrove communities (mangals) are ecologically important habitats for juvenile fish, 
crustaceans and turtles, and burrowing fauna and adult fish. The mangroves in King Bay 
consist of a simple zonation of mangrove species. Mangroves are most extensively developed 
in the south-western and eastern sectors of the bay. Avicennia marina and Rhizophora slylosa 
are both well represented, particularly in the southern and eastern sectors which include well-
developed tidal creeks. Of the two dominant species, Avicennia marina has the greater 
salinity tolerance and is present across the full range of salinities experienced by mangrove 
vegetation, at both lower and higher tidal elevations. 

The mangrove vegetation varies from low forest with trees of 4-7 m to closed and open scrub, 
typically 1-3 m high and low shrubland that includes trees of less than one metre height. 
Generally tree stature and size diminishes with increasing distance from the sea and associated 
with increasing groundwater and soil salinities. The landward zones of the mangrove stands, 
which extend a few metres east of the culvert along Burrup Road, are reduced to a shrubland 
of mainly Avicennia marina. 

The saline tidal flats occur immediately to the east of the zone of mangroves. These areas are 
devoid of mangroves and other large shrubs due to the extreme groundwater salinities and 
infrequent tidal recharge. Algal mats made up of microscopic blue-green algae are present on 
some areas of the tidal flats. 
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SECTIONTHREE 	Existing Environment. Impacts and Management 

Of the two sectors supporting extensive mangroves, the eastern sector contains the larger 
saline tidal flat and has also been subject to greater disturbance from engineering/construction 
activities associated with industrial development. This disturbance includes the construction 
of a road causeway along Bumip Road to connect Dampier and Karratha with the North West 
Shelf Project. The road crosses the landward zone of mangroves in the eastern sector of the 
bay. Tidal exchange has not been impaired since an open, concrete culvert was built under the 
road to facilitate continued water exchange. Some mangroves were lost during construction 
of the culvert, however, a small stand of Avicennia marina landward of the culvert still exists. 

Beyond the mangroves in King Bay is an intertidal sand shoal. Towards the middle of the 
southern sector, the sand shoal gives way to a sandy beach. Seaward of the sandy beach is an 
intertidal reef flat which supports a diverse assemblage of plants and animals, including coral, 
as a result of the tidal range experienced. Pavement supporting coral also exists immediately 
north of King Bay, extending north along Mermaid Sound past the Dampier Public Wharf. 
The corals of Mermaid Sound have been extensively studied (Le Provost Environmental 
Consultants, 1991) and have been found to contain coral fauna typical of turbid water habitats 
which are tolerant of high sediment loads. 

3.8.2 	Potential Impacts 

The habitats which have the potential to be impacted upon by the Project include the intertidal 
sand shoals and mangroves in King Bay and the coral pavement near the Dampier Public 
Wharf. 

Potential environmental impacts on shoreline and nearshore habitats as a result of the Project 
are as follows: 

reduced water quality, and salinity and thermal stress to mangrove vegetation as a result 
of cooling water discharge into the tidal flats; 

reduced water quality, and salinity and thermal related stresses on fauna in the mangrove 
system and King Bay generally; 

reduced water quality and stress on nearshore marine life in the vicinity of the wharf from 
spillage of product at the Dampier Public Wharf (see Section 4.4); 

spillage of fuel and other hydrocarbons at the wharf (see Section 4.4); 

spillage of product and oil spills resulting from vessel collisions (see Section 4.4); 

introduction of exotic marine species in ballast waters or vessel hulls (see Section 4.2.2); 

disturbance to the marine environment during installation of the sea water intake; and 

impact of chemical growth inhibitors present in the pipeline. 

The salinity of 70,000 mgIL for the cooling water discharge is well within the range of 
groundwater salinities tolerated by mangroves, as groundwater salinities up to 85,000 - 
90,000 mgIL have been measured in healthy mangrove communities (D.Gordon, pers. 
comm.). Surface waters in tidal creeks during inundation can exhibit salinities of 40,000 - 
50,000 mg/L, accompanied by temperatures of 35 °C or more, particularly in exposed 
shallower sections of the creek. The salinity of discharged cooling water will therefore be 
slightly higher than surface water salinity in the mangrove creeks but of similar magnitude to 
groundwater salinity previously reported in natural mangrove stands in landward settings 
within King Bay (Semeniuk & Wurm, 1987; Gordon, 1988). 
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SECTIONTHREE 	Existing EnvironmenL Impacts and Management 

Prolonged exposure to high temperatures may be detrimental to benthic mangrove fauna and 
fauna which are unable to avoid contact with the source. However, it is expected that the 
temperature of the cooling water discharged would decrease from the discharge temperature of 
40 °C due to evaporative cooling with distance away from the discharge point. Marine 
habitats may also be affected by increases in sediment deposition and turbidity in King Bay as 
a result of a sustained discharge of cooling water from the plant. 

There is the potential for direct disturbance to corals and indirect effects such as increased 
turbidity and sedimentation as a result of the construction of the sea water intake and pipeline. 
The nature of direct disturbance to coral within the area can not be determined until the 
location of the sea water intake and pipeline is chosen, as coral is scattered along the 
pavement. Marine waters and sediments in Mermaid Sound tend to be well oxygenated, so re-
suspension of sediments would be unlikely to cause a substantial or prolonged reduction in 
water column dissolved oxygen. The likelihood of significant nutrient release is also 
negligible as nutrient concentrations in Mermaid Sound are relatively low (Bowman Bishaw 
Gorham, 1994). 

3.8.3 Management 

The effects of cooling water on the hydrological and salinity balance of mudflats of arid-zone 
mangroves have not been investigated in any detail to date (D.Gordon, pers. comm.). 
Therefore, a comprehensive monitoring programme will be developed and implemented prior 
to construction, for the mangrove system in King Bay to assess any impacts of cooling water 
and wastewater discharge. The programme will include monitoring of salinity and 
temperature, sediment movement and assessment of mangrove health and fauna diversity and 
abundance (see EMP Part B, Section 3 and Part C, Section 2 for further information on 
management of the marine environment). The programme will be conducted in stages as 
follows: 

Stage 1 will commence prior to construction and will involve pilot investigations to assist 
in determining the appropriate number of sampling sites, frequency and duration of 
sampling. Background data will then be collected to provide information on the range of 
salinity, temperature and sediment movement experienced downstream of the discharge. 

Stage 2 will be undertaken after the commencement of operations and will involve 
monitoring the tidal flats and mangrove system to measure the extent and magnitude of any 
changes in salinity, temperature and sediment movement that result from discharged 
wastewater. 

Stage 3 will depend on the outcomes of Stage 2, but would involve monitoring to assess 
the significance of the changes introduced by discharged wastewater on the mangrove 
system by reference to changes in specific attributes of the system against appropriate 
controls. 

Cooling water will be discharged to the saline tidal flats south of the plant site rather than 
directly into the marine environment, from a diffuser located approximately 800 m from the 
eastern extent of the mangroves (see Figure 3.3). This should enable the discharge water to 
assimilate better with the King Bay marine environment and should enable the discharged 
cooling water temperature to decrease. The use of a diffuser will minimise the potential for 
scouring and hence minimise sediment movement into the bay. This option will also 
eliminate the necessity of direct disturbance of nearshore habitats as a result of pipeline 
construction. 

ArA 
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SECTIONTHREE 	Existing Environment, Impacts and Management 

The areas of coral on pavement are unlikely to be impacted by the cooling water discharge. 
The area of coral on pavement in the southern sector of King Bay is approximately 1 km 
beyond the mangroves, in the open area of the bay where more flushing will occur, diluting 
the discharge water. There are currently two options for the construction of the sea water 
intake, which will be located approximately 100 m offshore: 

the first option involves the construction of the sea water intake off the existing wharf 
facilities; and 

the second option involves running a pipeline along the sea bed to the sea water intake, 
which would result in localised disturbance to the sea bed. 

The second option is preferred at this stage, as the location of the intake away from the wharf 
would minimise the intake of turbid water resulting from shipping movements. The pipeline 
would be secured by burying or rock armouring. Indirect effects as a result of increased 
turbidity and sedimentation will be minor and temporary as activities will be localised and 
undertaken within a relatively short timeframe. 

Spillage of chemicals, hydrocarbons and product at the Dampier Public Wharf has the 
potential to impact marine habitats and fauna, including the area of coral on pavement north 
of King Bay. To ensure the safe handling of hazardous materials associated with the Project, 
PRCL will adopt a formal Hazardous Materials Management Programme (HIVIMP). An 
approved spill contingency plan will be prepared as part of management requirements, and 
will take into account the Dampier Port Authority Environmental Management Plan. 

The aim of the spill contingency plan will be to minimise environmental impacts as a result of 
loading and unloading activities at the wharf. All vessel movements and loading-unloading 
procedures at the wharf will be managed strictly in accordance with Dampier Port Authority 
regulations and requirements. Safety features such as pressure detectors, leakage seals and 
emergency shutdown systems will be included on all pipelines. Additional information on the 
handling of hazardous materials is provided in Section 4.4 and in the EMP (Part B, Section 4 
and Part C, Section 9). 

The introduction of exotic species through ballast water also has the potential to adversely 
impact marine habitats and fauna. Ballast handling procedures will be developed to conform 
with current regulatory and local practices at the Dampier Port Authority and to recognise 
Australian quarantine service requirements and international conventions. Further details on 
ballast handling are provided in Section 4.2.2. 

Outcome 

As a result of these management practices, the environmental impact of the development on 
the shoreline and nearshore environments of the area is likely to be negligible. 
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SECTIONFOUR 	 Operational Impacts and Management 

4.1 	ATMOSPHERIC EMISSIONS 

Atmospheric emissions from the ammonia/urea plant are released under normal operating 
conditions, upset conditions and during plant startup and shutdown. Under normal operating 
conditions the main sources of gaseous emissions from the ammonia plant are from the primary 
reformer, the steam boiler and the gas turbines. The main sources of emissions from the urea plant 
are the vent stack and the granulation stack. 

Current legislation does not specify air quality standards throughout Western Australia. 
Therefore, the following criteria have been adopted for the assessment of the potential impacts 
on air quality as a result of the Project: 

Kwinana Environment Protection Policy (EPA, 1 992b) for dust, particulates and SO2  
emissions; 

National Guidelines for Control of Emission of Air Polluta nts from New Stationary 
Sources (AEC/NHMRC, 1986) for NO2  emissions; and 

Ambient Air. Quality National Environment Protection Measure (Draft) (NEPM) National 
Environment Protection Council (1997) for NO2  and CO emissions. 

A potential impact from the operation of the ammonia/urea plant is reduced air quality 
through the emission or venting of gases and particulates. PRCL's overall management 
objective is to ensure that atmospheric emissions do not adversely affect the environment or 
health, welfare and amenity of nearby land users. 

4.1.1 	Dust and Particulates 

Potential Impacts 

There is potential for dust to be generated during the construction of the plant and associated 
infrastructure. During operations, the main source of particulates will be the urea granulation 
stack, which will emit urea in the form of fine dust. Dust and particulates will be released 
from fugitive sources such as vehicular movement and material handling, however these 
should be minor. 

Urea itself is relatively innocuous in terms of potential human health effects. There are no 
ambient air quality guidelines set specifically for urea by any regulatory authorities in 
Australia or overseas. Nor are there workplace exposure standards available for urea in 
Australia or overseas. There is the potential for urea dust to act as a low level fertiliser, if 
sufficient quantities are emitted, which could affect native vegetation and drainage lines 
surrounding the plant, through nutrient enrichment. 

For this assessment, the potential effects of urea dust emissions have therefore been assessed 
using the suspended particulate criteria set in the Kwinana Environment Protection Policy 
(EPA, 1 992b) which are shown below in Table 4-1. 

The three air quality policy areas strictly apply to the Kwinana area, however they can be 
utilised for other areas: 

Area A - used mostly for industrial purposes; 

Area B - a buffer zone between industry and residential use; and 
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. 	Area C - the area beyond the buffer zone, ie residential. 

TABLE 4-1 

TOTAL SUSPENDED PARTICULATES - STANDARDS AND LIMITS 

The Kwinana EPP requires that industry control discharges of atmospheric wastes so that the 
ambient air quality standards should not be exceeded under normal circumstances while 
ambient air quality limits should never be exceeded. 

Predicted Impacts 

Atmospheric dispersion modelling of the urea dust emissions from the proposed plant was 
undertaken by Woodward-Clyde (1998) using the AUSPLUME atmospheric dispersion model 
and a meteorological file compiled from data obtained from the Bureau of Meteorology for a 
weather station located at Dampier Salt near Karratha. 

The effects of the surrounding terrain were accounted for using topographical information. 
The modelling was conducted using stack locations and base elevations shown in Table 4-2, 
in order to investigate the effect of this change. Building wake effects were also included, 
based on estimated building dimensions for the granulation plant building of 25 in wide and 
47 in high. Ground level concentrations were predicted at 200 m intervals up to distances of 2 
km in all directions. 

1Source 

TABLE 4-2 STACK LOCATIONS 

Easting 	Northing 	Elevation 	Nearby :flTI r liii. 

Granulation Plant Stack 476,218 7,719,200 30 25 m wide, 47 m high 

Primary Reformer Stack 476,404 7,719,345 30 100 m wide, 35 m high 

Vent Stack 476,250 7,719,235 30 70 m wide, 20 m high 

LP Absorber Stack 476,236 7,719,244 30 70 m wide, 20 m high 

Gas Turbine Stack 1 476,540 7,719,403 30 70 m wide, 20 m high 

Gas Turbine Stack 2 476,554 7,719,376 30 70 m wide, 20 m high 

Auxilliary Boiler Stack 476,509 7,719,354 30 70 m wide, 20 m high 
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SECTIONFOUR 	 Operational Impacts and Management 

Particulate emission data provided by Shedden Uhde for the proposed facility operating under 
normal conditions is summarised below in Table 4-3. Under startup conditions, there will be 
no emission of urea from the granulation plant. 

TABLE 4-3 UREA DUST EMISSION DATA 

Wet gas basis 

The total urea dust emissions from the urea plant are estimated to be 158 tpa. This is 
equivalent to a unit load of 0.24 kg/t of urea produced, which is consistent with the European 
Fertiliser Manufacturer's Association Best Available Technique (EFMA-BAT) guideline of 
0.25 kg/t for new plants (EFMA, 1995b). 

The maximum urea dust concentration predicted by the modelling was approximately 6 jLg/m3  
(24 hour average), occurring 1.0 km south-south-east of the plant. Similar levels are also 
predicted on the hills 1.5 km to the north and north-east of the site. These levels are well 
below the Kwinana EPP ambient air quality standard for total suspended particulates of 
90 JLg/m3  for residential areas. 

No adverse nuisance effects are expected as a result of urea dust emissions from the urea 
plant. Also, given the very low level of emissions, the potential for nutrient enrichment 
affecting native vegetation and drainage lines is low. 

Management 

The management objective for the control of particulates is to comply with the guidelines for 
total suspended particulate set out in the Kwinana EPP (EPA, 1992b) at neighbouring 
residential properties (refer Table 4-1). 

Dust control strategies will be implemented during construction activities. Strategies to 
reduce ambient dust levels include sealing trafficable areas, regular watering of any unsealed 
roads and revegetating disturbed land. All employees and contractors will be informed of the 
importance of controlling ambient dust levels. 

Urea dust generation will be minimised by: 

coating the urea granules with urea formaldehyde in the granulator to form a hard coating; 

transporting the urea granules from the plant to the wharf storage area via a closed 
conveyor; and 

loading the urea onto the ships via a gantry with conveyor belts and a discharge chute. 

The performance of dust suppression equipment used in the plant and the wharf loading 
facilities will be monitored and maintained in efficient operating condition in accordance with 
the relevant regulations. 
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SECTIONFOUR 	 Operational Impacts and ManagemeNt 

Additional information on the management of dust and particulates is provided in the EMP 
(Part B, Section 5 and Part C, Section 6.1). 

Outcome 

Ambient dust emissions during construction and operation activities can be controlled to 
levels where off-site nuisance effects should not occur by using appropriate dust suppression 
techniques. Once the plant is operating, urea dust emissions are unlikely to have any adverse 
effects on air quality. Therefore dust and particulates are likely to have a negligible impact on 
the environment. 

	

4.1.2 	Sulphur Dioxide 

Potential Impacts and Management 

Sulphur dioxide emissions from the operation of the plant will be negligible (approximately 
6.3 tpa, or around 0.35 gls) as sulphur is removed from the natural gas feed as a solid (zinc 
suiphide). This is equivalent to a unit load of 0.01 kg/t of ammonia produced (kg/t NH3), 
which is consistent with the EFMA-BAT (1995a) guideline of 0.01 kg/t for new plants. SO2  
emissions will be discharged via the gas turbine and boiler stacks which, at heights of 30 in 
each, are more than adequate to disperse the SO2  emissions to acceptable levels downwind of 
the plant. No adverse effects are therefore expected as a result of SO2 emissions from the 
plant. 

	

4.1.3 	Nitrogen Oxides 

Potential Impacts 

Nitrogen oxides are produced by the combustion of natural gas with air. They exist in the 
atmosphere as a variety of chemical species, however the principle species of concern as a risk 
to human health is nitrogen dioxide (NO2). Other oxides of nitrogen are nitric oxide (NO) and 
nitrous oxide (N20). As well as being a respiratory irritant which may contribute to bronchitis 
in infants, children and susceptible adults, NO2  is also a precursor for the formation of 
photochemical smog. 

Studies-relating to photochemical smog have been undertaken as part of hydrocarbon 
developments on the Burrup Peninsula. Results from these studies indicate that levels of 
ozone particulates and NO adjacent to plants and further away at Karratha and Dampier will 
be significantly below the concentrations recommended in the Draft Air Quality NEPM (S. 
Voller, pers. comm.). 

The AEC/NIHIIvIRC (1986) ambient air quality guideline for NO2  is 320 jig/rn3  (1 hour 
average) whereas the more recent Draft Air Quality NEPM (1997) recommends an ambient 
NO2  concentration of 250 pg/m3  (1 hour average) and 60 pg/m3  (annual average). 

Predicted Impacts 

As indicated in Table 2-2 (Section 2.2.4), the main sources of NO2  are the primary reformer, 
steam boiler and the gas turbines. Atmospheric dispersion modelling of NO2  emissions was 
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undertaken by Woodward-Clyde (1998), using the AUSPLUME atmospheric dispersion 
model and the Dampier Salt meteorological file discussed in Section 4.1.1. 

Terrain and building effects were accounted for and the emissions were modelled with the 
primary reformer stack, gas turbine stacks (1 &2) and auxiliary boiler stack at base elevations 
of 30 in. NO emission data for the proposed plant operating under normal conditions are 
summarised below in Table 4-4. Under startup conditions, emissions from the gas turbine 
stacks will be approximately 70% of those during normal operation. 

TABLE 4-4 

ack Stack Gas 	Exit 	NO 
am. Temp. Flowrate* Velocity Concentr 

Tn) 	(°C) 	(Nm3is) 	(m/s) 	(mg/n- 

1ip 	13.5 	_!II] 

2 	200 41.5 

2 	200 41.5 

1 	200 11.1 

Reformer 	50 

turbine Stack 1 	30 

Turbine Stack 2 	30 

Luxiliary Boiler 	30 

Wet gas basis 

22.9 320 

22.9 320 

24.5 320 

9.0 

13.3 

13.3 

2.2 

The NO emissions from the ammonia plant primary reformer (as NO2) are estimated to be 
260 tpa (see Table 2-3). This is equivalent to a unit loading of 0.44 kg/t NH3, which is 
consistent with the EFMA-BAT (1995a) guideline of 0.45 kg/t NH3  for new plants. 

As it is NO2  which is primarily of concern in terms of potential adverse effects, the maximum 
ground level NO concentrations predicted by AUSPLUME based on the NO emission data 
shown above, were adjusted to provide estimates of maximum downwind NO2  concentrations. 

The maximum NO2  concentration predicted by the modelling was approximately 70 pg/rn3  (1 
hour average), occurring to the south-east of the plant. Slightly lower levels are predicted on 
the hills located to the north and south-east of the plant. 

These results indicate that the maximum downwind NO2  concentrations will be well below 
the AEC/NHMRC ambient air quality guideline for NO2  of 320 pg/m3  (1 hour average). The 
results are also well below the draft Air Quality NEPM ambient air quality standard of 
250 pg/m3 (1 hour average). Therefore, no adverse effects from NO2  emissions are expected. 

Management 

The main management objective is to comply with relevant guidelines for NO emissions. 
PRCL has selected low NO technology, where possible, including the use of low NO 
burners in the primary reformer and gas turbines. Specific equipment and specifications will 
be determined at the detailed design stage of the Project and details provided in the Works 
Approval application. Further information on managing gaseous emissions is provided in the 
EMP (Part C, Section 6.2). 

Outcome 

The results obtained from the dispersion modelling indicate that the maximum downwind 
NO2  concentrations occurring as a result of emissions from the proposed plant will be well 
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below the draft Ambient Air Quality NEPM standard of 250 j.tg/m3 (1 hour average) and 
therefore, no adverse effects from NO2  emissions are expected. NO emissions are likely to 
have a negligible effect on the environment. 

4.1.4 Ammonia 

Potential Impacts 

Ammonia (NH3) will be discharged from all three stacks in the urea plant. It is a colourless 
gas with a pungent, irritating odour and therefore has the potential to give rise to off-site 
odour nuisance effects. 

The Workplace Exposure Standard - Time Weighted Average (WES-TWA) set by Worksafe 
Australia for ammonia is 17 mg/rn3. The Environment Protection Agency of Victoria (EPAV) 
has set a Design Ground Level Concentration (DGLC) for NH3  of 600 Jg/m3  (3 minute 
average), while the Western Australian DEP has proposed a draft DGLC of 428 ig/m3  (3 
minute average). 

The odour threshold of ammonia, defined as the concentration at which half the population 
should be able to detect the odour under laboratory conditions, is reported by the American 
Industrial Hygiene Association (1989) to be 11,700 .ig/m3. 

Predicted Impacts 

Ammonia emission data for the proposed plant operating under normal conditions is 
summarised below in Table 4-5. 

TABLE 4-5 

AMMONIA EMISSION DATA 

Vent Stack 	 65 	1 	40 	0.3 	0.4 	10,000 	0.5-0.7 

LP Absorber Stack 	65 	0.15 	43 	0.4 	29.1 	6,250 	0.5-0.7 

Granulation Unit 	65 	3.5 	38 	178 	21.1 	78 	11.9-13.9 

Wet gas basis 

The maximum NH3  emissions from the urea plant are estimated to be 436 tpa (see Table 2-4), 
of which 20 tpa will be emitted from the vent stack, 20 tpa from the LP absorber stack and 
396 tpa from the granulation unit. These are equivalent to unit loadings of 0.03, 0.03 and 
0.6 kg/t urea for the three plant items respectively. The total emissions from the vent stack 
and LP absorber stack will be approximately 0.06 kg/t urea which is consistent with the 
EFMA-BAT (1995b) guideline of 0.06 kg/t urea from stacks for new plants. 

The unit loading of 0.6 kg/t urea from the granulation unit is less than the EFMA-BAT 
(1995b) guideline of 0.65-0.83 kg/t NH3  for existing plants, however exceeds the guideline of 
0.25 kg/t NH3  for new plants. Note that the guidelines apply to a standard capacity plant of 
1,500 tpd (EFMA, 1995b) and the proposed urea plant will have a capacity of 2000 tpd. The 
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expected unit loading could be reduced by 50% by introducing an abatement system, however 
this would result in deterioration of the process condensate, rendering it unsuitable for 
treatment and re-use. Due to the scarcity of water resources in the Pilbara, PRCL proposes to 
minimise water consumption by treating the process condensate in the demineralisation unit 
and reusing it in the boiler feed water system, rather than reducing the ammonia emissions 
further. 

Atmospheric dispersion modelling of NH3  emissions was undertaken by Woodward-Clyde 
(1998), using the AUSPLUME atmospheric dispersion model and the Dampier Salt 
meteorological file discussed in Section 4.1.1. Terrain and building effects were accounted 
for and the emissions were modelled with the vent stack, LP absorber stack and granulation 
plant stack at base elevations of 10 in. The maximum downwind ammonia concentration 
predicted by the model was 120 pg/rn3  (3 minute average), to the south-east of the plant. 

This is well below the Western Australian DEP DGLC of 428 pg/rn3  (3 minute average) and 
is also well below the odour threshold of 11,700 pg/rn3. No adverse health effects or odour 
nuisance are therefore expected as a result of these ammonia emissions. 

Management 

The main management objectives are to prevent nuisance odours as a result of ammonia 
emissions and comply with relevant guidelines for ground level ammonia concentrations. As 
ammonia is used in the production of urea, technologies have been selected to ensure that the 
efficiency of the urea process is maxirnised and hence ammonia emissions are minimised. 
Further information on managing gaseous emissions is provided in the EMP (Part C, Section 
6.2). 

Outcome 

The results obtained from dispersion modelling indicate that maximum downwind ammonia 
concentrations occurring as a result of emissions from the proposed plant will be well below 
the DIEP DGLC of 428 pg/rn3  and negligible compared to the American Industrial Hygiene 
Association odour threshold of 11,700 pg/rn3. Therefore, no nuisance effects are expected as 
a result of ammonia emissions, and ammonia emissions are likely to have a negligible impact 
on the environment. 

4.1.5 Greenhouse Gases 

Potential Impacts 

Carbon dioxide is the only greenhouse gas emitted of significant quantity from the plant (see 
Table 2-3). The main sources of CO2  released from the manufacturing process are from the 
primary reformer (305,000 tpa) and the carbon dioxide removal unit (242,000 tpa) in the 
ammonia plant. CO2  is also released during combustion from the gas turbines (197,000 tpa) 
and boiler (76,000 tpa). Methane released during upset conditions will also be combusted to 
form CO2  in the plant flare stack. 

The proposed plant has been designed with the best available technology to be energy 
efficient. Waste gases are recycled within the ammonia process and used as fuel to maximise 
energy efficiency. The unit energy consumption of the proposed plant is 35.5 GJ/t. This is 
consistent with the EFMA-BAT (1995a) guideline of 32.5 GJ/t and is comparable to the unit 
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energy consumption of 33 - 35 GJ/t for the proposed new Wesfarmers CSBP ammonia plant 
(Dames & Moore, 1997). 

It is estimated that 820,000 tpa of CO2  will be emitted, which corresponds to 0.14 % of the 
total CO2  emitted in Australia during 1994 (576 million tonnes). The plant will emit 
approximately 1.2 t of CO2  per tonne of ammonia produced, which is comparable to the 1.8 t 
for the proposed new Wesfarmers CSBP Limited ammonia plant at Kwinana (Dames & 
Moore, 1997). 

Management 

The ammonia/urea plant has been designed using best available technology and as a result, 
greenhouse emission levels will be as low as is practicable. Approximately 547,500 tpa 
(1,500 tpd) of CO2  produced in the carbon dioxide removal unit will be used as feed for the 
urea plant, which corresponds to approximately 40% of the CO2  produced by the plant each 
year. Greenhouse gas emissions will be managed consistent with the EPA (1998) guidance 
document Minimising Greenhouse Gas Emissions. Further information on managing 
greenhouse gas emissions is provided in the EMP (Part A, Section 4.2 and Part C, Section 
6.2). 

Outcome 

The plant will be a minor contributor of greenhouse gases compared with other proposed and 
existing industries in Australia and will have a negligible impact on the environment. 

4.1.6 	Fugitive Emissions 

Potential Impacts 

Fugitive gases will be emitted from the ammonia/urea plant during startup, shutdown and 
upset conditions. During an upset condition, fugitive gases will be directed to the central flare 
stack within the ammonia plant, to be burnt and released as CO2. An upset condition will 
occur if the ammonia synthesis section shuts down suddenly, while the other plant sections 
including the urea plant remain in operation. 

Under normal conditions, negligible amounts of CO are released from the ammonia plant. In 
an upset condition CO may be released to the flare stack where it will be combusted. Methane 
could also be released to the flare stack during start-up or in upset conditions and combusted. 
Ammonia gas could also be emitted from flange leaks and valve stems. 

Management 

Fugitive emissions will be minimised whenever possible. When fugitive emissions are 
released, the main management objective will be to ensure that relevant guidelines and licence 
conditions are complied with. In the case of an upset in the ammonia plant, process gases will 
be directed to the flare and combusted to produce CO2. Proper combustion of the process 
gases will ensure that emissions of CO are minor. Therefore the Air Quality NEPM ambient 
air quality standard of 9 ppm (8 hour average) will not be exceeded. 

Apart from releases during abnormal conditions, fugitive releases can occur due to leaks in 
equipment. To protect staff, portable monitors will be provided for monitoring in areas where 
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there is the potential for releases. To ensure the safe handling of all hazardous materials used 
on site, PRCL will implement a Hazardous Materials Management Plan (see Section 4.4 and 
EMP Part C, Section 5). 

Outcome 

Fugitive emissions from the proposed plant will have a negligible effect on ambient air 
quality. 

4.2 	LIQUID AND SOLID WASTE MANAGEMENT 

4.2.1 	Liquid Effluent 

Potential Impacts 

The sources of liquid effluent will be cooling water blowdown, wastewater from the 
demineralisation plant, stormwater generated around the site and treated sewage. Discharge 
of liquid effluent to the environment has the potential to reduce the water quality in terrestrial 
and marine waters and hence affect sensitive flora and fauna, such as mangroves and coral. 

Approximately 346.5 kL/h of wastewater, made up of 330 kL/h cooling water and 16.5 kL/h 
of wastewater from the demineralisation plant will be discharged into the saline mud flats to 
the south of the site, which drain into King Bay. Cooling water blowdown will have an 
elevated temperature of 40°C, and contain elevated levels of salt at around 70,000 mgIL. The 
water will also contain nitrogen and traces of chlorine added to the sea water pipeline at the 
wharf, to control the growth of marine biota in the pipes of the cooling system. 

Nitrogen discharged from the urea plant will be less than 4 kg/d, which is equivalent to less 
than 0.002 kg/t of urea produced. This is less than the EFMA-BAT (1995b) guideline of 
0.0025 kg/t urea produced. 

There is also the potential for stormwater generated on the site to impact surrounding 
vegetation and waterways, through controlled releases, and uncontrolled releases resulting 
from cyclones and flooding. Potential contaminants that could be spilled or leaked in areas of 
the plant include hydrocarbons, ammonia and urea product, and process chemicals, such as 
urea formaldehyde. 

Management 

Liquid effluent will be managed to maintain or improve the quality of surface and marine 
waters, consistent with the guidelines in Western Australian Water Quality Guidelines for 
Fresh and Marine Waters (EPA, 1993 a) and Southern Metropolitan Coastal Waters Study 
(DEP, 1996). 

Following the commencement of operations, effluent water will be periodically monitored 
prior to discharge. Monitored parameters will include salinity, pH, temperature, turbidity, 
nitrogen, chlorine and volume. If water quality exceeds parameters specified in the DEP 
Pollution Prevention Licence, contingencies will be adopted (eg dilution of discharge water) 
to maintain an acceptable water quality. 
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Potential impacts arising from parameters other than elevated salinity and temperature are 
likely to be negligible. Nitrogen loads in the cooling water discharge will be low as waste 
products containing nitrogen are minimised to ensure efficiency, and any compounds 
containing nitrogen are recycled through the process as much as possible. 

Chlorine will be used as a growth inhibitor and will be injected into the sea water pipeline at 
the wharf to prevent fouling of the pipes by marine biota, however, the concentration of 
chlorine in the discharge water is likely to be negligible as a result of dilution and reaction in 
the pipes and 'evaporation' in the cooling tower. The cooling tower and pipelines will be 
constructed of fibreglass reinforced plastic (FRP) and other non-corrosive materials, 
eliminating the need for corrosion inhibitors in the cooling water system. Therefore, the 
concentration of metal ions will also be negligible. 

The cooling water will be discharged to the tidal flats through a diffuser, which will minimise 
scouring and hence sediment movement along the tidal flats. Diffusing the discharge will 
reduce the potential for increases in turbidity in King Bay. 

Uncontaminated stormwater will be collected from bunded sections of the plant and directed 
to a sediment retention basin through an open water collection system. The general 
stormwater runoff systems will be separated from process area drainage systems, to prevent 
cross-contamination. This will require diverting stormwater from rainfall events around 
potentially contaminated areas, which includes areas where hydrocarbon wastes or process 
chemicals such as urea formaldehyde are stored and areas where there is the potential for leaks 
and spills of the ammonia and urea product. 

All potentially contaminated stormwater will be directed to detention basins and where 
possible, will be treated and discharged to the saline tidal flats. Any water released from the 
site will conform with the Western Australian Water Quality Guidelines for Fresh and Marine 
Waters (EPA, 1993a) and / or relevant licence conditions for water quality. Contaminated 
water that is unable to be treated to an acceptable discharge quality will be directed to an 
evaporation pond. 

Drainage systems will be designed to withstand the extreme effects of cyclone activity such as 
flooding and storm surge. Bunds and diversion channels will be designed to withstand a 1 in 
50 year rainfall event. All wastewater storage facilities will be designed to withstand a 1 in 
100 year rainfall event and will be constructed at a minimum level of 5 mAHD, the predicted 
1 in 100 year storm surge level. They will also be designed and constructed to prevent 
leakage to the groundwater system. 

Water samples will be collected from major discharge points of the open water system after 
significant rainfall events and analysed for sediment load, salinity, pH and other relevant 
parameters. 

Sewage will be treated in a package treatment plant and irrigated onto landscaped areas 
around the plant. 

Further information on liquid effluent and sewage management is provided in the EMP (Part 
C, Section 4). 

Outcome 

The management of liquid wastes in an environmentally acceptable manner is likely to result 
in a negligible impact on the environment. 
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4.2.2 	Ballast Water 

Potential Impacts 

Ballast water from coastal waters elsewhere in Australia or overseas has the potential to 
impact marine communities through the introduction of exotic organisms. A range of marine 
organisms may be transported in large numbers within ballast water which are capable of 
invading new ecosystems and upsetting the ecological balance. Diseases may also be 
introduced by ballast water containing viruses or bacteria, posing a health threat to indigenous 
human, animal and plant life. 

Management 

Export of ammonia is likely to occur six times per year and up to 50 times per year for urea 
Export is likely to occur from the Dampier Public Wharf or a new wharf to be constructed 
nearby. PRCL will ensure that all ships will comply with the requirements of the Dampier 
Port Authority (Bowman Bishaw Gorham, 1994), including: 

cooperating with voluntary management anangements; 

ensuring that the Masters of vessels complete the audit and advice procedure aimed to 
encourage compliance with the Australian Quarantine and Inspection Service (AQIS) and 
DEP requirements; and 

ensuring that dirty ballast is not disposed (prohibited within the Port of Dampier). 

Ships will be required to comply with the Australian and International guidelines for the 
management of ballast water. 

Outcome 

The management of ballast water in an environmentally acceptable manner will result in a 
negligible impact on the environment. 

4.2.3 TBT Leaching 

Potential Impacts 

The leaching of anti-fouling paints containing tri-butyl-tin (TBT) from vessels and marine 
structures has the potential to adversely impact marine organisms. TBT is highly toxic at very 
low concentrations and tends to accumulate in sediments and biota, where it may persist to 
cause long term adverse impacts (Bowman Bishaw Gorham, 1994). Potential environmental 
impacts associated with TBT are not specific to the Project and can affect any marine areas 
where there is vessel traffic and vessel maintenance. 

Management 

The Environmental Protection Amendment Regulations (No 2) 1991 restrict the use of TBT 
anti-fouling paints in Western Australia to vessels greater than 25 in in length and marine 
structures such as piers and moorings. The regulations do not affect the right of foreign 
vessels having TBT anti-fouling paints to frequent Western Australian waters, however, 
international guidelines recommend against TBT paints on all vessels. 
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Vessels will be required to comply with the relevant local marine legislation, including the 
Dampier Port Authority Act 1985 and Dampier Port Authority Regulations 1989, and 
international marine pollution conventions. It is unlikely that vessel maintenance associated 
with the Project will be conducted at the Dampier Public Wharf. 

Outcome 

Leaching of TBT from antifouling paints used on vessels associated with the Project will be 
minimal and is likely to result in a negligible impact on the environment. 

- 	4.2.4 Hydrocarbons 

Potential Impacts 

There is a potential for hydrocarbon material from lubrication systems to cause atmospheric, 
soil and water contamination, which could potentially pose a risk to human health and the 
environment. Accidental spills and runoff pose the greatest risk for contamination. 

Management 

The management of process water on-site will involve a closed water system. All water from 
potentially contaminated areas (eg. workshops) will be collected via a closed system. This 
water will pass through an oil separator to remove oil and grease before being discharged to 
an evaporation pond. 

Hydrocarbons include oils, greases, fuels (petrol and diesel), de-greaser, emulsified oils and 
oily waste water. The correct management of these products requires five integrated steps: 

appropriate storage and handling procedures; 

minimal generation of waste and associated contaminants; 

segregation of hydrocarbon waste from stormwater and other water; 

clean-up procedures for spills; and 

environmentally acceptable disposal of captured waste. 

Hydrocarbons will be managed in order to minimise the potential risk of spills and the area of 
contamination should spillage occur. Management practices will include, but not be limited 
to: 

installation of appropriate bunding around all 200 L drum and other bulk storage areas; 

drums in use being placed on spill capturing platforms; 

permanent refuelling areas will be impervious and drainage will be directed toward 
central collection points; 

effective maintenance of all valves and piping systems; and 

use of oil capturing systems in heavy and light vehicle service areas. 

All fuels and oils will be stored in accordance with the Australian Standard for The Storage 
and Handling of Flammable and Combustible Liquids (AS 1940-1993). All hydrocarbon 
storage facilities will conform to EPA Licence requirements. 
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All waste collecting systems will be designed for ease of use (depositing and collecting) and 
prevention or capture of spillage. 

As indicated in Section 4.2.1, contaminated waste drainage systems will be separated from 
uncontaminated stormwater runoff systems to prevent potentially contaminated waste water 
from affecting surface or groundwater. 

Potential spillage will be contained and appropriately addressed by techniques including the 
placement of absorbent material and the excavation and removal of contaminated soil to a 
remediation site. Washdown from hardstand areas (eg. workshop floors and washdown pads) 
will be directed to drains and passed through an oil separator. 

All soil contaminated by hydrocarbons and oily wastes generated at the site will be collected 
and disposed of at the Dampier landfill facility. Waste oil from machinery will be recycled, 
where practicable. Waste oil from the separators will be removed regularly by a waste 
contractor. 

Further information on hydrocarbon waste management is provided in the EMP (Part A, 
Section 4.1, Part B, Section 4 and Part C, Section 4). 

Outcome 

The management of hydrocarbon wastes in an environmentally acceptable manner will result 
in a negligible impact on the environment. 

4.2.5 	Solid Waste 

Potential Impacts 

The development and operation of the ammonia/urea plant will generate waste materials 
including scrap metal, tyres, wood, paper and domestic solid and liquid waste. The process 
itself will not produce any solid waste, except for spent catalysts and adsorbents. These 
materials require proper treatment and disposal to prevent contamination of the environment. 

Management 

The following waste management practices will be employed at the ammonia/urea plant: 

recyclable waste (eg. batteries, 200 L drums, scrap metal) will be periodically removed 
from site by a contractor; 

general refuse (domestic and industrial solid waste) will be disposed at the Dampier 
landfill, located approximately 5 km south-west of the plant site; 

solids from clarification of water in the water treatment plant will be filtered and dried prior 
to land fill disposal off site; and 

spent catalysts and adsorption masses will be disposed of by specialist companies 

Details of these waste management activities will be finalised in consultation with the 
Department of Environmental Protection and contained in the licence to be applied for under 
Part V of the Environmental Protection Act 1986. Further information on solid waste 
management is provided in the EMP (Part A, Section 4.1, Part B, Section 4 and Part C, 
Section 4.4). 
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Outcome 

The management of solid wastes in an environmentally acceptable manner will result in a 
negligible impact on the environment. 

4.3 	COOLING WATER PIPELINE 

4.3.1 Impact 

Cooling water for the operation will be obtained from Mermaid Sound. Pipeline leakage or 
failure can result in saline water being discharged to the ground surface. This would have the 
potential to adversely affect sensitive vegetation over areas flooded by the saline water. 

4.3.2 Management 

A number of standard management strategies will be implemented to minimise the potential 
adverse impacts of pumping sea water to the ammonia/urea plant. These include: 

pipeline construction; 

pressure testing of pipelines; 

leak detection; 

containment of potential leakage; 

location of the pipeline; and 

preparation of a management plan. 

Pipeline Construction 

The pipelines will be properly engineered and constructed of corrosion resistant fibreglass re-
inforced plastic (FRP). The pipelines will be laid above ground and adjacent to a maintained 
track to allow for regular inspection. 

Pressure Testing of Pipeline 

The pipelines will be pressure tested to well above their expected operating pressures. Once 
installed, the pipe and joiners should remain competent for the duration of the Project. - 

Leak Detection 

The cooling water supply line will be provided with a leak detection system that will warn of any 
leakage of saline water from the line. This will then shutdown the cooling water supply pumps. 
Provision will be made to drain the line to either end of the line so that no saline water is 
discharged to the ground locally. 

Pipeline Location 

The pipeline will be located mostly above ground and will not impact areas of significant 
vegetation. The pipeline will go under the Burrup Road in a culvert. 
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Management Plan 

A plan will be developed for the pipeline route selection and prevention and control of leaks. 
This plan will outline potential impacts, management procedures and a monitoring programme 
for the pipeline throughout the operations. In the event of a leak or spill: 

the extent of the leak will be restricted; 

relevant authorities will be notified a soon as possible; 

the full extent of the leak will be recorded; 

the cause of the leak will be investigated and measures instigated to prevent similar 
events occurring in the future; and 

the affected area will be rehabilitated. 

The plan will also outline strategies for the immediate rehabilitation of areas affected by saline 
leaks or spills. Further information on process water management is provided in the EMP (Part 
C, Section 3). 

4.4 	TRANSPORTATION, STORAGE AND HANDLING OF HAZARDOUS 
MATERIALS 

4.4.1 	Potential Impacts 

The construction and operation of the Project will necessitate the storage and handling of 
hazardous materials, which can have a serious impact on the environment and human health. 
The main hazardous material associated with the ammonia/urea plant is ammonia, due to the 
large quantities that will be produced, stored on site and transported for export. A number of 
chemicals will also be used in the process that are considered hazardous. 

Anhydrous (liquid) ammonia is stable under refrigerated conditions, however, it is a gas at 
room temperature. Decomposition of anhydrous ammonia can produce toxic fumes of 
ammonia gas and nitrogen oxides. Ammonia emissions from spills, leaks or gaseous 
emissions from the urea plant also have the potential to impact aquatic ecosystems. Free 
ammonia is toxic to fresh water and marine organisms, although marine organisms appear far 
more tolerant of ammonia (EFMA, 1995b). If ammonia in sea water is oxidised by bacteria to 
nitrate, this may bring about the lowering of dissolved oxygen levels and algal accumulation. 

Chlorine will be injected into the cooling water pipeline at the wharf as an inhibitor agent for 
bacteria and other micro-organisms that have the potential to foul the pipeline. Consumption 
is expected to be approximately 600 kg/day. Chlorine dissolves in water and is toxic to 
aquatic organisms in high concentrations. 

Urea formaldehyde will be used in the urea process to form a hard coating on the urea 
granules. Urea formaldehyde liquid will be transported every 3 months to the wharf storage 
site by tanker, where it will be pumped to a 2,500 m3  tank at the urea plant by pipeline. 
Consumption is expected to be approximately 8,000 tpa. Urea formaldehyde is soluble in 
water and is toxic to aquatic organisms in high concentrations. 

MDEA solution is used in the carbon dioxide removal unit in the ammonia plant to absorb 
carbon dioxide, with consumption expected to be approximately 20 tpa. MDEA is soluble in 
water, alkaline and is toxic to aquatic organisms in high concentrations. 
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Urea is not harmful in small quantities, however large spills of urea could have the potential to 
affect freshwater and marine environments by increasing the nitrogen loading of the system. 
The urea plant will produce 2000 tpd of granulated urea. 

4.4.2 Management 

To ensure the safe handling of all hazardous materials used on site, PRCL will implement a 
Hazardous Materials Management Plan which will incorporate the following elements: 

adoption of a formal policy statement; 

designation of responsibility for all elements of the programme; 

employee participation; 

training of personnel; 

dissemination of information; 

establishment of purchasing and inventory controls; and 

environmental monitoring. 

The storage, handling and disposal of these materials will comply with all relevant local and 
State regulations, such as the: 

Mines Safety and Inspection Regulations 1995; 

Dangerous Goods Regulations 1992; and 

Australian Standard for The Storage and Handling of Flammable and Combustible 
Liquids (AS 1940-1993). 

Ammonia will be stored in a bunded, refrigerated tank at the site. No warm ammonia will be 
allowed to enter the tank, to prevent roll-over of tank contents. The tank will be designed 
with a double wall, to contain ammonia in the event of a failure of the inner tank, and will be 
equipped with appropriate pressure-relief devices. A flare will also be provided to combust 
vapours generated by heat increase, in the event of refrigeration failure. Further details on 
ammonia storage are presented in Section 2.2.2. 

The anhydrous ammonia will be transported to the wharf via a pipeline which will be fitted 
with isolation valves to minimise the loss in the event of a line failure. Means of safe venting 
will also be provided where significant quantities of ammonia can be trapped between valves. 
The ammonia will be transferred from the pipeline to the ships via an enclosed loading arm. 
A return vapour line will be provided to contain any vapour resulting during ship loading 
activities. 

Chlorine will be transported to the Dampier Public Wharf storage site by truck in 1 tonne 
'bullet' containers. A maximum of 10 full bullets will be stored on site at any time. No 
separate storage is required as the bullets provide self contained storage. The chlorine will be 
stored in a fully bunded area, at a safe distance from the ammonia pipeline. 

The urea formaldehyde solution will be transported to the site via a pipeline which will be 
fitted with isolation valves to minimise the loss in the event of a line failure. Urea 
formaldehyde will be stored in a fully enclosed, bunded tank and injected by pump into the 
granulation section, to minimise handling. 
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Minor quantities of chemicals including MDEA solution and catalysts will be stored on site. 
All chemical storage facilities will be fully bunded, where required, to comply with the 
relevant regulations. Bulk fuel will be stored in above-ground tanks located in impermeable, 
bunded enclosures in accordance with DME requirements. 

Granulated urea will be transferred from the urea plant to the urea storage (100,000 tonne 
capacity) near the Dampier Public Wharf using a fully closed conveyor system. The conveyor 
route will follow the export ammonia pipeline, but will be separate from the pipeline. The 
conveyor from the urea plant will have a capacity of 100 tph. Urea will be out-loaded to bulk 
ships about 50 times per year. The capacity of the conveyor from the storage to the ship-
loading facility will be up to 2,000 tph and not less than 1,000 tph, which will minimise 
loading time at the wharf. A loading gantry with conveyor belts and a discharge chute will be 
used to minimise potential environmental impacts including spills and dust formation. 

Further information on the management of hazardous materials is provided in the EMP (Part 
B, Section 4 and Part C, Section 5). 

Outcome 

The management of hazardous materials in an environmentally acceptable manner will result 
in a negligible impact on the environment. 

4.5 	NOISE 

4.5.1 	Potential Impacts 

Noise will be generated during construction by earthmoving equipment and plant assembly 
activities. Noise will also be generated during operations from equipment such as turbines, 
compressors, air coolers, motors and workshops. 

The nearest residences to the proposed plant site are at Dampier, 6 km to the south-west. 
Other potential sensitive receiving locations are Hearson's Cove, a popular public beach, 
located approximately 2 km east of the proposed plant and future surrounding industries. 

Criteria for assessing environmental noise in Western Australia are specified in the 
Environmental Protection (Noise) Regulations 1997 (DEP,1997). The Regulations prescribe 
"assigned noise levels" for noise receiving locations. The assigned levels depend on the type 
of premises receiving noise (residential, commercial, industrial) and, for residential premises, 
on the time of the day (daytime, evening, night-time). Since the proposed plant will operate 
continuously 24 hours per day, noise emissions must not exceed the lowest assigned levels, 
which are for night-time, at residential premises. Table 4-6 summarises the assigned levels 
which noise emissions from the plant must not exceed. 
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TABLE 4-6 

ASSIGNED NOISE LEVELS 

Type of Premises Receiving Noise Level I  

LA  10 LA! max  

Noise sensitive Premises 35 + Influencing Factor 45 + Influencing 55 + Influencing 
eg  Residential Areas Factor Factor 

Commercial Premises 60 75 80 

Industrial and Utility Premises 65 80 90 

Where: 
LA 10  is a noise level not to be exceeded for more than 10% of the time; 

is a noise level not to be exceeded for more than 1% of the time; and 
max is a noise level which is not to be exceeded at any time. 

Typical noise levels associated with the proposed plant are provided in Table 4-7 

TABLE 4-7 

TYPICAL NOISE LEVELS FOR PLANT ITEMS 

Air Coolers '118 

General Work area 90 (absolute maximum 130) 

Restricted work areas: 

Gas let down station 95 

Gas Firing area 95 

Compressor house (first floor) 100 

Speech and work interface: 

Heavy workshops 80 

Light workshops 70 

Plant control rooms 65 

Laboratory and administration Office 60 

Source: Shedden Uhde Pty. 

4.5.2 	Predicted Impacts 

Noise emissions from the proposed plant during operation were modelled by Woodward-
Clyde (1998) using the Environmental Noise Model (ENM), which is approved for use in 
Australia by the Australian Environment Council. The ENM model calculates noise levels at 
varying distances away from the plant considering noise source, location, height above 
ground, ground type, and meteorological conditions, all of which influence the level of sound 
between the source and the receiver. 

A notional total sound power level of 127 dB(A) was calculated for the plant, from a graph of 
sound pressure levels at distances from a plant centre, provided by Shedden Uhde. The sound 
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power level of 127 dB(A) was assumed to be the LA 10 level, as noise from industrial plants 
such as the proposed ammonialurea plant is usually steady and continuous. The notional plant 
source was located in the centre of the proposed northern plant site, with the acoustic centre 2 
in above the plant elevation of 30 mAHD. Terrain effects were incorporated into the model 
by including contours of the topography up to 50 inAHD. 

Noise emissions from the urea conveyor and associated ship loading operations were not 
considered in the modelling as noise levels were not available. The urea conveyor will be 
electrically driven, rubber belted on rollers with bearings, and fully enclosed. The urea will 
then be unloaded onto the ships via a gantry with conveyor belts and a discharge chute. 
Therefore, it is unlikely that noise levels from the urea conveyor and the ship loading will be 
significant. 

Figure 4.1 presents contours of the predicted noise levels for the plant. The predicted noise 
emissions do not exceed the most conservative assigned levels for residential, commercial or 
industrial receivers. 

4.5.3 Management 

The management objective is to comply with Environmental Protection (Noise) Regulations 
1997 (DEP, 1997), of which the strictest criteria is 35 dB(A) at the nearest noise sensitive 
premise. The noise regulations state that 65 dB(A) must be complied with at the nearest 
industrial premise, which is currently the Woodside LNG plant, located approximately 2 km 
north of the proposed plant. However, it is likely that future industries will border the 
ammoniafurea plant boundary, therefore, an objective of 65 dB(A) at the plant boundary has 
been considered appropriate. 

All equipment in the plant will be designed to meet the current noise standard of a maximum 
noise level of 85 dB(A) at 1 in from the source, and no plant item will be located within 10 in 
of the plant boundary. Allowing 6 dB(A) attenuation for every doubling of distance from the 
source, for sound travelling in a free field, a level of 85 dB(A) at 1 in from a source is 
equivalent to a level of 65 dB(A) at 10 in from the source. 

The 85 dB(A) at 1 in design objective would therefore appear to satisfy the environmental 
objective of 65 dB(A) at the plant boundary, however, if individual sources are located close 
together their levels may be additive and this, and other factors, such as the size of the source, 
may cause the 65 dB(A) boundary level objective to be exceeded. Exceedance of the 
65 dB(A) boundary level objective is only likely to occur, if it occurs at all, at the northern 
boundary. This is because there is far more than 10 in between any plant item and the north-
east, north and west plant boundaries. 

Following commissioning of the plant, noise levels will be measured along the northern 
boundary during normal operations to assess compliance with the 65 dB(A) boundary noise 
level objective. If measured noise levels exceed 65 dB(A) , acoustic treatment of noise 
sources and/or an acoustic barrier along the affected part of the boundary may be warranted. 

The urea conveyor is proposed to be electrically driven, rubber belted on rollers with bearings, 
and enclosed on at least three sides. No noise levels are available at this time, however, our 
professional judgement is that levels of noise from the urea conveyor, and the ship loading 
will not be significant. It is recommended that noise levels be measured along the conveyor, 
during normal conveyor operations, and during ship loading, to assess compliance with the 
relevant assigned noise levels. If measured levels exceed the relevant assigned levels, acoustic 
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treatment of noise sources and/or an acoustic barrier along the affected part of the boundary 
may be warranted. 
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SECTIONFOUR 	 Operational Impacts and Management 

Additional information on noise management is provided in the EMP (Part B, Section 6 and 
Part C, Section 7). 

Outcome 

The predicted noise emissions indicate that the assigned noise levels for residences at 
Dampier, users of Hearson' s Cove and nearby industrial areas are not likely to be exceeded as 
a result of the operation of the proposed plant. 

4.6 	LIGHT 

4.6.1 	Potential Impacts and Management 

Light spill could potentially affect sensitive marine environments. The proposed plant site 
will be located at least 1 km east of King Bay and 500 m east of the causeway along Burrup 
Road. The light intensity at 500 m will be very low and is unlikely to reach the bay and 
impact on marine species. Lighting for the plant will be designed to best practice and will 
incorporate the guidelines of the Australian Standard AS 4282(Int) 1997 Control of the 
Obtrusive Effects of Outdoor Lighting. 

Outcome 

Light spill from the Project will have a negligible effect on the environment. 
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5.1 	RISKS AND HAZARDS 

The Krupp-Uhde process is a proven world leader in ammonia based product technology. A 
preliminary risk assessment (PRA) was undertaken for the Project by risk assessment 
consultants QEST Consulting Engineers Ply Ltd (QEST) in 1997, based on the Krupp-Uhde 
ammonia/urea manufacturing technology. The primary purpose of the PRA is to ensure that 
all significant risks are identified and properly evaluated to enable appropriate action to be 
undertaken to eliminate or reduce the potential for major hazardous events. 

Scope of Risk Assessment 

The scope of the PRA comprised the following: 

hazard identification; 

hazard and risk assessment; and 

evaluation and selection of hazard and risk control measures. 

The PRA addressed the requirements of the EPA (1993) Guidelines for a Preliminary Risk 
Analysis, specifically addressing the following risks: 

leakage or failure of process equipment; 

hazards of supply, process and storage operations proposed; 

knock on effects, process fires, explosions and external events; 

ammonia export loading; and 

shipping. 

The PRA was undertaken using an earlier plant design and layout than the layout provided in 
the CER (see Figure 2.1). Any discrepancies will be eliminated when the Qualitative Risk 
Assessment (QRA) is undertaken, prior to commissioning of the plant. 

5.1.1 	Potential Impacts 

The potential for major hazardous events arising in plants that process, store or transport 
hazardous materials warrant special measures to ensure safety of the public, workforce and the 
environment. The development and operation of the Project also has the potential to increase 
risks to public safety and the environment as a result of increased road traffic. 

Potential hazards encountered in ammonia and urea plants can be grouped into three 
categories as follows: 

chemical, particularly ammonia, methane and hydrogen; 

operating conditions, particularly in the synthesis converter, secondary reformer and with 
liquid ammonia; 

pressure system components, such as furnaces and compressors; and 

product export. 
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Chemical Hazards 

The following process materials were considered in the PRA. 

Ammonia 

Ammonia is a toxic and flammable material which is a gas at room temperature, with a strong 
pungent odour. Failure of vessels containing anhydrous (liquid) ammonia can cause dense 
clouds of ammonia vapour to form. Ammonia fully mixes with water so if water is present in 
a vessel containing ammonia vapour, the latter may dissolve forming a vacuum and the vessel 
collapses inwards. Ammonia is also corrosive to copper, zinc, silver and many of their alloys 
so it will be necessary to avoid the use of these metals on valves and other fittings. 

Urea 

Urea is relatively non-toxic and is not combustible, therefore it was considered to be non-
hazardous for the PRA (QEST, 1997). 

Methane 

Methane is the main component of the natural gas feed. A large release of methane may result 
in the formation of a cold dense cloud due to a large reduction in pressure. Methane is not 
toxic except as a simple asphyxiant. It is flammable and can explode if confined. 

Nitrogen 

In its natural state, nitrogen is an odourless, tasteless, colourless gas. Exposure via inhalation 
can cause adverse affects to humans, such as suffocation and loss of consciousness. Liquid 
nitrogen can cause severe burns and lacerations. 

Hydrogen 

Hydrogen will be present in varying quantities as a component of flammable gas streams 
throughout the ammonia process, presenting the potential for explosions, either internally 
from the entering of air, or externally from leaks. 

Carbon Monoxide 

Carbon dioxide will not be present in sufficient amounts to warrant risk quantification, 
however, it could impose an occupational risk to personnel. Carbon dioxide is a toxic gas, 
which is odourless, colourless and tasteless. When inhaled, it decreases the ability of the 
blood to carry oxygen and can cause loss of consciousness and death. 

Urea Formaldehyde 

Urea formaldehyde is a colourless liquid with a strong formaldehyde odour. The solution is 
normally stable, however it may become unstable at high temperatures and/or pressure. The 
main hazards associated with urea formaldehyde occur as a result of formaldehyde vapours, 
therefore it is necessary to store/use it in well ventilated areas. Formaldehyde is also a known 
carcinogen and should be handled with extreme caution. Urea formaldehyde is very alkaline 
with a pH of 11-12 and so should be stored away from acids. 
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MDEA 

The initial quantity required for carbon dioxide removal in the ammonia plant is 350 tonnes. 
As MDEA retains its activity through use, annual consumption will be approximately 6 tpa. 
Therefore, only small quantities of MDEA will be required to be stored on site. MDEA is an 
alkaline liquid which is believed to present a very low toxic hazard during normal handling 
operations, if suitable hand and eye protection is worn (QEST, 1997). MDEA is flammable 
and should be stored in steel containers. 

Catalysts 

A number of catalysts will be used in the process, primarily consisting of nickel oxide and 
zinc oxide compounds. These substances do not pose any particular hazard during normal 
operation, although precautionary measures are necessary to minimise dust exposure during 
handling, particularly for catalysts containing nickel compounds. 

Hazard Scenarios 

Chemical risks are primarily focussed on those chemicals which will be present in quantities 
large enough to cause potential problems outside the site if a release occurs. The main hazards 
arise from loss of containment of pressurised gases or liquids causing dangerous vapour 
clouds and the possibility of inflammation. 

Operating hazards could be caused by mechanical or material failure, utility failure, 
operational mishaps or start-up/shut-down mishaps. Failure of pipelines could result in the 
release of refrigerated anhydrous ammonia on land, jetty, ship or water. 

Typical scenarios that have the potential to occur include the following: 

high pressure gas jet fires; 

flash fires arising from the ignition of a flammable gas cloud; 

explosions arising from the ignition of a confined or semi-confined flammable gas cloud; 
and 

toxic gas clouds. 

Other risk events which were considered in the PRA were earthquakes and cyclones. The 
occurrence of a cyclone or earthquake could result in direct impacts and could cause knock-on 
effects from a chemical or operating hazard risk event. 

5.1.2 	Predicted Impacts 

Risk Assessment Methodology 

The methodology for the PRA entailed the following. 

Hazard Identification 

The objective of the hazard identification process was to systematicall.y examine the plant and 
facilities in order to identify all hazards with the potential to cause fatalities to persons off-
site. Each area of the. operation was reviewed and the hazards documented. Hazards 
considered to have the potential to impact off-site were evaluated further. The following 
areas of the plant and facilities were evaluated: 
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natural gas feed line 

ammonia plant 

urea plant; 

refrigerated ammonia storage tank; 

ammonia export pump; 

ammonia pipeline; 

urea conveyor; 

urea storage facility; 

ammonia marine loading arm; and 

shipping channel. 

Consequence Analysis 

Consequence analysis involved the analysis of hazardous events, including fire, toxic release, 
explosions and transportation hazards. The consequences of each event were identified in 
terms of the potential for the following: 

. 	off-site fatalities; 

damage to structures; and 

damage to inventory holders, such as vessels and pipework. 

Release dispersion, and subsequent fire, explosion and toxic effects modelling was undertaken 
using the Arthur D. Little consequence modelling package Superchems. The TNO package 
DAMAGE was used to perform response modelling of structures and pipework, and to 
quantify the effects to persons of toxic releases (QEST, 1997). 

Frequency Analysis 

Frequency analysis involved determining the frequency at which hazardous events may occur, 
as follows: 

selecting initiating event frequencies; 

selecting ignition probabilities for flammable releases; 

combining release frequency with ignition probabilities to produce a range of release, fire 
and explosion event frequencies; and 

combining release frequency with weather condition probabilities to produce a range of 
flammable and toxic cloud frequencies. 

Quantitative Risk Analysis 

The risks for each hazardous event were quantified by combining the frequency and 
consequence for each event in terms of human and structural response. These were then 
cumulated for all events. The individual and societal risk arising from there events was 
calculated using the risk calculation package Riskplot II. 
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Risk Assessment 

Individual risk is a measure of the frequency, per year, that an individual under some specified 
circumstance will experience a specified level of harm, for example death from exposure to an 
identified hazard. 

Individual risk was assessed according to the individual fatality risk criteria stated in the 
Environmental Protection Authority (EPA) Bulletin 611 (EPA, 1992a), which are as follows: 

A risk level in residential zones of one-in-a-million per year or less is so small as to be 
acceptable to the EPA. 

A risk level in "sensitive" developments, such as hospitals, child care facilities and aged 
care housing developments of between one-half and one-in-a-million per year is so small 
as to be acceptable to the EPA. 

Risk levels from industrial sites should not exceed a target of fifty-in-a-million per year at 
the site boundary for each individual industry and the cumulative risk level imposed on an 
industry should not exceed a target of one-hundred-in-a-million per year. 

A risk level for any non-industrial activity located in buffer zones between industrial 
facilities and residential zones of ten-in-a-million per year or lower is so small as to be 
acceptable to the EPA. 

Societal risk is a measure of the frequency that a defined number of individuals within a 
community or population as a whole will sustain a specified level of harm. There are 
currently no criteria for societal risk for the Burrup Peninsula industrial area. Criteria have 
been suggested for the Kwinana industrial area for residential persons, although the criteria 
have not been formally accepted by the EPA (K. Collins, pers. Comm.). The Burrup 
Peninsula industrial area differs from Kwinana, as there are no residential persons at risk, as 
Dampier is over 6 km away from the proposed ammonia/urea plant. 

As there are no known criteria for neighbouring industrial workers, societal risk has been 
assessed according to the following Dutch National Environmental Policy Plan (1989) 
residential criteria: 

a negligible risk of one-in-ten million for ten fatalities; and 

a maximum permissible risk level of ten-in-a-million for ten fatalities. 

Risk Assessment Results 

As part of the frequency analysis undertaken, potential impacts from internal plant events 
were determined (see Table 5-1 below). 
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TABLE 5-1 

IMPACTS FROM INTERNAL EVENTS 

I Natural gas feed line Releases due to pipeline failure because of material of construction or 
release maintenance faults or external impacts. The 37.5 kW/m2  contour extends 

for 56 in but will not impact on the storage tanks. No fatalities will occur 
beyond the site boundary. 

Ammonia Process Plant - No fatalities will occur beyond the site boundary due to on site fires. This 
Flammable (methane, is due to the separation to boundaries being greater than 280 in and the 
hydrogen or ammonia) terrain inhibiting horizontal flames. Risks from knock on effects from fires 
release and explosions are minimal, as the explosion frequency would be 

significantly lower than the ammonia release frequency and the process is 
blown down within 15 minutes which is before vessels would fail from heat. 

Ammonia Process Plant - This is the major onsite and public risk contributor due to inventories of 
Toxic (ammonia) release liquefied ammonia, high pressures, the number of vessels and amount of 

pipework. 

Urea Process Plant - Moderate risk due to the number of vessels and amount of pipework, but the 
Toxic (ammonia) release effect distances are not significant as most of the ammonia in this plant 

section is dissolved in water. 

Refrigerated Ammonia Risk very low due to the low frequency at which tanks fail. The likelihood 
Storage of the inner and outer walls failing is very low. It would require a 

significant external impact. The failure of one of the tank walls would have 
no impact beyond the boundary. 

Export Pump The likelihood of an event impacting beyond the boundary is very low due 
to the number of protection devices that would ensure any release was of 
short duration. 

Pipeline from Plant to the Risk very low due to the very low frequency at which pipelines leak. 
Wharf 

Marine Loading Arm Risk very low due to the very low frequency of the event (only used for 22 
days per year) and low consequences due to there being many protection 
devices that would have to fail for an ongoing release. Protection includes: 

ESD system automatically activated on no-flow signal. 
All other activity on the wharf ceases throughout tanker loading 
operations. 
Only electrical equipment approved for hazardous areas will be 
permitted to be energised during loading of ammonia. 
Speed Seal emergency release coupling. 
An operator to be stationed at the wharf throughout the entire loading 
operation. 

Shipping Hazards Risk very low due to the very low frequency of the event (Loaded ammonia 
Collision, ship only in transit in the harbour 9 hours per year). 
Grounding, Or Onboard 
Incident 

Source: QEST Consulting Engineers (1998) 

As the proposed ammonia/urea plant has been located in an area designated for industrial use, 
there is the potential for impacts and knock-on effects from existing or proposed operations 
nearby on the Burrup Peninsula. Table 5-2 presents potential hazard scenarios resulting from 
external events. 
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TABLE 5-2 

IMPACTS FROM EXTERNAL EVENTS 
—External1IEvent RI), ii, ,t 	ii 

NWS LNG Plant and The Burrup Ammonia / Urea Plant is at least 3.5 km from hydrocarbon 
export jetties inventories at the NWS LNG plant and hence will be unaffected by any 

incidents. 

The SMX Ammonium The 2 psig (14kPa) overpressure contours due to explosion of solid 
Nitrate Plant ammonium nitrate and ammonium nitrate solution do not extend beyond its 

eastern boundary. Therefore, there will not be any impact on the 
Ammonia/Urea Plant. 

Ammonium Nitrate and The 2 psig (14kPa) overpressure contours from this event extend for less 
explosives exports than 1 km and therefore do not impact on the Burrup Ammonia/Urea Plant. 
through DPA Public Projectiles from an exploding ship at the public jetty are extremely unlikely 
Jetty. to impact equipment at the Burrup Ammonia I Urea Plant. The likelihood 

of projectiles impacting on the NWS LNG plant which is closer, is less than 
10.6.  

The Dampier to Perth A line of natural rock extending above the height of the Ammonia tanks and 
Natural Gas pipeline other process vessels will be left along the western boundary. This will 

ensure that pipeline fires will not cause any knock on effects to the tanks or 
plant. 

The likelihood of a vapour cloud explosion, which could cause collapse of 
the tanks (or process equipment), is very remote. With a frequency for 
large releases of 1.5x10 5, a probability of immediate ignition of 0.3 and a 
probability of delayed ignition of 0.1, the chance of explosion is 1%, 
therefore giving the likelihood of explosion as 1x10 8. This would have 
negligible impact on the current tank release frequency of 1.67x10 5. 

Northern Boundary The corridor is 300 m from the nearest section of the plant. The size and 
Pipeline Corridor pressure of any pipeline in this corridor would be less than the Dampier to 

Perth pipeline and therefore will not have a significant impact on this plant. 

The Ex Methanol Plant This possible development site is at least 700 in from the Ammonia/Urea 
Site Plant. No fire event could impact over this distance and it is very unlikely 

any explosion at this proposed site could damage equipment at the 
Ammonia/Urea Plant or vice versa. 

The Proposed The process plant is greater than 300 in from the boundary between the 
Petrochemical Plant Proposed Ammonia/Urea and Petrochemical Plants and probably 600 m 

from flammable inventories on the Ammonia/Urea plant. Therefore, no fire 
event from the adjoining site could impact on the Ammonia/Urea Plant and 
it is very unlikely any explosion at this proposed site could damage 
equipment at the Ammonia/Urea Plant or vice versa. The only over 
boundary impacts would be from toxic releases and these could be managed 
by developing a joint ERP and providing safe havens on each site. 

Source: QEST Consulting Engineers (1998) 

As part of the quantitative risk analysis, individual and societal risk was determined. 

Individual Risk 

The nearest residential or "sensitive" area is more than 7 km away and no events have an 
impact at that distance. 

The longest impact distance from any event is 1,133 metres. The event of concern is the 
catastrophic failure of one of the two largest inventory holders, represented by the failure of 
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flashdrum 0813001. The likelihood of this occurring is remote and therefore the risk is 
negligible. 

The 5 x iO risk contour from the Burrup Ammonia / Urea Plant extends beyond the 
boundary on the west and north sides of the plant. The area to the west is a pipeline easement 
with restricted access and while the 5 x iO risk contour extends beyond the northern 
boundary, it does not reach the road, therefore the plant is considered to comply with the 
Department of Environmental Planning (DEP) requirements [6]. These results are presented in 
Figure 5.1. Cumulative risks have not been assessed in the area. 

Societal Risks 

The Societal Risks from the Burrup Ammonia / Urea Plant are given in Figure 5-2. 

As seen in Figure 5-2, the societal risk from this plant lies within the tolerable section of the 
societal risk criteria for new plants. This suggests that the risks are acceptable provided that 
risk reduction measures are considered. 

5.1.3 Management 

PRCL's objective with regards to risk is to maintain individual risk from the ammonia/urea 
plant's operation below the requirements set by the EPA in Bulletin 611 (EPA, 1992a) and 
Bulletin 627 (1992b). The plant will be designed and constructed in accordance with relevant 
Australian codes and standards. Where suitable Australian standards do not exist, other 
internationally recognised standards such as German or US will be applied. Safety features 
will be incorporated into the plant design and construction to minimise risk. 

Hazardous facilities on the Burrup Peninsula are required to be designed to earthquake design 
category D, according to Australian Standard 1170.4 1993. As the proposed plant is located 
within a region affected by cyclones, the facilities will be designed and constructed 
accordingly (see Section 3.2). Following the appropriate cyclone warning, personnel would 
be evacuated from the area. 

Road transportation associated with the Project will be minimised as most chemical inputs for 
the Project will be transported via ship and pipeline. Ammonia and urea product will be 
transported to the Dampier Public Wharf by pipeline and conveyor respectively, and exported 
by ship. Burrup Road may require additional maintenance due to increased construction 
traffic and will require upgrading to accommodate the turn-off to the ammonia/urea plant. 
PRCL will liaise with Main Roads WA to ensure that roads are maintained and meet Main 
Roads WA requirements. 
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Safety Features 

The Krupp-Uhde process was chosen as Krupp-Uhde are world leaders in ammonia based 
product technology and the selected processes are well proven (QEST, 1997). During all 
phases of the Project from engineering through to procurement and construction, quality 
assurance systems will be in place to ensure that the designed plant safety features are 
implemented correctly. Following are some of the main safety features of the plant. 

Liquid nitrogen storage and evaporation facilities will be included as a plant utility in order 
to purge flammable and other gases from process equipment. 

Facilities will be provided for the supply and distribution of fire fighting water for the 
whole plant. 

A safety trip and interlock system will be provided to protect the various sections of the 
plant and to ensure personnel safety. This will enable automatic 'shutdown and manual 
shutdown of sections of the plant, if necessary. 

The plant will have an ammonia flare system sized to handle the full plant blowdown. 

Pipelines will have isolation valves and self sealing couplings. 

The marine loading arm for ammonia at the wharf will have an Emergency Shutdown 
system. 

An Emergency Response Plan (ERP) will be developed as an integral part of the plant 
operating procedures. 

A plant safety policy will be developed and implemented via training of operations 
personnel in all aspects of plant operation, including emergency procedures. 

Risk Reduction Measures 

A number of risk reduction measures were identified by QEST in the PRA, but not quantified. 
PRCL will implement the following risk reduction measures recommended by QEST (1997). 

Process section containment and vessel bunding will be provided to reduce the spread of 
liquid releases and minimise off-site impacts. 

Water spray and deluge will be utilised to reducing the impact of atmospheric releases. In 
the event of an ammonia release, a large proportion would be absorbed by the water. The 
use of deluge in the event of a hydrocarbon jet fire in the plant will cool the vessel as well 
as reduce the size of the fire. 

A separate lower pressure, smaller diameter, permanent supply ammonia pipeline would be 
provided to a proposed ammonium nitrate (AN) plant supply line if the AN plant were to 
be built. This would reduce the likelihood of a high pressure, large volume release. 

An Emergency Response Plan will be developed to provide a rapid response to identified 
releases and to facilitate early manual isolation of any leaking equipment. 

A Burrup Industrial Integrated Emergency Response Plan will be developed to address 
events that impact across plant boundaries, which will assist in the management of over 
boundary impacts. 

La 
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Outcome 

Risks associated with the Project will be managed to ensure that the Project has a negligible 
impact on human health and the environment. 

5.2 	VISUAL AMENITY 

5.2.1 	Potential Impacts 

The majority of the plant will be constructed in the valley between the rocky ridges located in 
the northern portion of the site. This area will be cut and filled to an elevation of 
approximately 25 mAHD. The average height of the structures along this section will be 72 
mAHD, with a maximum height of approximately 90 mAHD for the stacks. The ammonia 
flare will be located approximately 40 in south of the main section of the plant, at an elevation 
of approximately 41 mAHD on the top of a rise, with the top of the flare at approximately 106 
mAHD. 

The plant will be unlikely to be visible from Hearson Cove road, which is south of the low 
lying tidal flats. Some sections of the plant may be visible from Hearson Cove, which is a 
popular swimming beach located approximately 2 km east of the plant, as there is a minor 
valley land between the plant and the beach, however due to the distance, the plant will not be 
prominent. Most of the plant will not be visible from north of the site, due to the rocky 
outcrops reaching an elevation of 50 mAHD in the middle of the site. Exceptions are the 
stacks which may be visible and the ammonia flare which will be prominent. 

The construction of the pipelines and conveyor in the service corridor and urea storage 
facilities at the wharf also have the potential to impact visual amenity. The plant will not 
impact the visual amenity of residents in Dampier, as the town is located approximately 6 km 
south-west of the plant and immediately north of the Dampier Paraburdoo Railway are rocky 
outcrops, extending in a north-easterly direction. 

5.2.2 Management 

The plant has been located within the valley in the north of the site to minimise disturbance to 
the surrounding environment. Most of the land in the northern section of the site will not be 
disturbed, including the ridge to the north-west of the site which is ecologically significant. 
This will provide screening of the plant from Burrup Road and the Hearson Camp access road. 
Areas requiring disturbance will be minimised and areas disturbed during construction of the 
plant will be rehabilitated. The main entrance to the plant will be via an access road off 
Burrup Road at the southern end of the plant. The plant entrance will be located 
approximately 200 in from Burrup Road so there will not be any direct visual impacts, 
however the entrance will be landscaped. 

The pipelines and conveyor from the plant to the wharf will be located within a designated 
services corridor and will be at ground level, except where it is necessary to raise them over 
road and creek crossings. The urea storage will be located on land designated for industrial 
use at the wharf. These facilities will be located mostly west of Burrup Road, where traffic is 
mainly associated with industrial purposes. 
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Outcome 

The plant and associated infrastructure has been sited to minimise disturbance to the 
surrounding environment and is likely to have a mild impact on the visual amenity of areas 
adjacent to the Project. 

5.3 	ABORIGINAL HERITAGE 

5.3.1 	Description 

Well established archaeological evidence of Aboriginal occupation of the Burrup Peninsula 
and associated islands of the Dampier Archipelago extends back at least 7,000 years. This is 
evident in various rock engravings, ceremonial sites, shell middens as well as fish traps, and 
flakes of glass and stone and other materials used as implements. 

An Aboriginal heritage survey of the King Bay/Hearson Cove proposed industrial area was 
undertaken for DRD in October 1996 by four archaeologists, an anthropologist and 
community participants from the West Pilbara Land Council (Vinnicombe, 1997). Previous 
surveys include Woodside Heritage Survey (1980), Pilbara Energy Petroleum Limited 
Heritage Survey (1996) and BHP Petroleum Heritage Survey (1996). 

5.3.2 	Potential Impacts 

There are three Aboriginal sites located within the proposed plant site and numerous others 
located within the service corridor. The three Aboriginal sites within the plant site are located 
in the north-west and south-west corners and should be able to be avoided. The site in the 
north-west corner was identified during the DRD survey. It is approximately 7 in by 4 in in 
size and contains artefacts. The two sites in the south-west of the site are located within 50 m 
of each other. The western-most site was identified during a previous survey. It is classified 
as an Occupational Site, containing artefacts and/or shell scatter. The other site was identified 
during the DRD survey. It is approximately 4 in by 5 in in size and contains 1 Grinding 
Surface. 

Aboriginal sites which may be impacted by the construction of pipelines and conveyor in the 
service corridor will only be determined once the route within the service corridor is selected. 

5.3.3 Management 

PRCL has initiated discussions with the Aboriginal heritage custodians of the area and Native 
Title claimantrepresentatives. 

Practices to be implemented to manage potential impacts include: 

the plant will be sited to avoid disturbance to Aboriginal sites; 

PRCL will liaise with representatives of Aboriginal communities to select a suitable 
alignment within the service corridor; 

PRCL will observe the requirements of the Aboriginal Heritage Act 1972 -1980 during the 
construction and operation of the proposed plant and associated infrastructure; and 

all employees and contractors will undergo a compulsory induction where they will be 
advised of their responsibilities under the Aboriginal Heritage Act 1972 -1980. 
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Further information on the management of Aboriginal heritage is provided in the EMP (Part 
B, Section 1.5). 

Outcome 

The construction of the plant is likely have a negligible impact on Aboriginal Culture and 
Heritage. The construction of associated infrastructure within the services corridor may have 
a mild impact, which will be confirmed once the alignment has been selected. 

5.4 RECREATION 

5.4.1 Description 

Due to the unusual natural features of the mainland and islands of the Dampier Archipelago 
and the tropical climate, the main recreational activities in the region are strongly focussed on 
the region's natural marine resources. The main marine-based recreational activities include: 

boating; 

game fishing; 

diving; 

sailing; and 

cruise yachting. 

Land-based activities include: 

camping (particularly on islands in the Dampier Archipelago); 

beach/shoreline fishing (usually by wheel drive access); 

swimming and other beach-related activities (eg. at the popular Hearson Cove beach); and 

sightseeing (eg. bus tour visits and tourist activities associated with viewing Aboriginal 
rock and natural features of the Burrup Peninsula) and also viewing various industry 
activities (eg. from Woodside's educational viewing facility located at the North West 
Shelf Project site and Dampier Salt's solar salt extraction facility). 

The nearest population centres to the proposed plant site that provide a focus for wider 
recreational activities in the region, are the towns of Dampier and Karratha. These centres 
already have well-established recreational activities, clubs and events. The nearest recreational 
area to the plant site is Hearson Cove, a popular beach for residents throughout the area, 
which is located on the south-eastern shore of the Burrup Peninsula, approximately 2 km east 
of the plant site. 

5.4.2 	Potential Impacts 

The construction of the ammonia/urea plant may have the potential to impact areas which are 
popular for recreation, from damage to popular areas as a result of the workforce employed 
during the construction phase. The operation of the plant is not expected to have any impacts 
on recreational areas. 
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Social Impacts and Management 

5.4.3 Management 

PRCL will ensure that all contractors and permanent staff receive a compulsory induction 
which includes information about the popular attractions in the area. The induction will 
provide guidelines on behaviour to ensure that the environment is not adversely affected. The 
plant and associated facilities will be located on land designated for industrial use, including 
service corridors. The proposed plant will not have any impact on Hearson Cove, as all 
discharges will be directed to the tidal flats which drain into King Bay. 

Outcome 

The construction and operation of the Project is likely to have a negligible impact on 
recreational areas. 
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6.1 	ENVIRONMENTAL MANAGEMENT 
PRCL is committed to ensuring that the development of the ammonia/urea plant will be 
undertaken without causing environmental damage. Accordingly, PRCL has developed an 
Environmental Management Plan (EMP) as part of its overall environmental strategy, which 
outlines environmental management objectives and practices to be followed during the 
construction and operation of the plant (see Appendix B). The EMP is currently in draft form 
and will be amended as appropriate following the issuing of the DEP Works Approval and 
Pollution Prevention Licence. 

The EMP has been prepared in accordance with standard environmental management system 
(EMS) documentation to include information such as environmental objectives, management 
practices, responsibility, timing, reporting requirements, monitoring and review. The EMP 
addresses the following environmental factors: 

surrounding environment; 

vegetation disturbance and clearing; 

fauna; 

Aboriginal heritage; 

surface water; 

groundwater; 

marine environment; 

dust; 

gaseous emissions; 

noise; 

waste; and 

hazardous materials. 
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6.2 	PROPONENT COMMITMENTS 
Plenty River Corporation Limited has made a number of commitments to manage 
environmental impacts associated with the development of the ammonialurea plant, which are 
outlined in Table 6-1 below. 

TABLE 6-1 

PROPONENT COMMITMENTS 

'Commitment I Environmental Management: 	- 	 - 

PRCL will prepare and implement To manage the Prepare and Prior to start of DEP and EMP 
an Environmental Management environmental implement an construction. other developed and 
Plan (EMP) for the construction impact of the EMP. relevant approved. 
and operation of the Project. agencies. 
Ammonia/Urea Plant, structured 
according to the draft EMP 
submitted with the CER. The 
EMP will include objectives, 
management practices, 
responsibilities, timing, reporting, 
monitoring and review. 

Commitment 2 Mangro'ves 

PRCL will prepare and implement To avoid any Prepare and Prior to DEP, 1. Approval 
a monitoring programme for the significant implement construction. CALM, of monitoring 
mangrove system in King Bay. impacts of monitoring DRD, programme 
The monitoring programme will wastewater programme. DPA. 

2 Annual involve collecting background discharge on 
data, then assessing the impact of the mangrove repo 	ng. 

wastewater discharge on the environment. 
mangrove system. 

Commitihent 3: Risk 	 - 

PRCL will prepare a Quantitative To minimise Prepare the Prior to DEP, Approval of 
Risk Assessment (QRA) for the risks to public QRA. commissioning. DRD, QRA 
project, and implement its safety. DME. 
recommendations. 

Commitment 4: Emissions 

PRCL will ensure that best To minimise Include best During design DME. Designs 
practice technology will be used atmospheric, practice phase. submitted. 
in the design of the plant. noise and technology in 

wastewater designs. 
emissions. 

Commitment 5: Service Corridor Survey 	 . 

PRCL will contribute to a To assess the Conduct survey Prior to CALM, Submission 
biological survey of the service biological and provide finalisation of DEP, and approval 
corridor and provide results to impacts along results to EPA assessment DRD. of survey 
CALM and DEP. the service agencies. of the Project. report. 

corridor. 
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Abbreviations 

AEC Australian Environment Council 

AHD Australian Height Datum (approximately relative to sea level) 

Ar argon 

Atm atmosphere 

BFW boiler feed water 

°C degrees Celsius 

CER Consultative Environmental Review 

CH4  methane 

CnHm  higher hydrocarbons 

Co cobalt 

CO carbon monoxide 

CO2  carbon dioxide 

dB(A) decibels 'A' weighted 

DCE definitive cost estimate 

DEP Department of Environmental Protection 

DRD Department of Resources Development 

Dwt dead weight tonnes 

EPA Environmental Protection Authority 

EPP Environmental Protection Policy 

GJ giga (10) joules 

h hour 

HAT highest astronomical tide 

HP high pressure 

HT high temperature 

H2  hydrogen 

H20 water 

kL/d kilolitres per day 

kV kilo volt 

kW kilowatt 

LAT lowest astronomical tide 

LNG liquefied natural gas 

LP low pressure 

LT low temperature 

MDEA methyldiethanolamine 
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Abbreviations 

mg/Nm3  milligrams per normal cubic metres 

Mo molybdenum 

MPa mega (106)  pascals (absolute) 

Mpag mega (1 Q6)  pascals (gauge) 

MW mega watt 

pg/m3  micrograms per cubic metre 

NEPC National Environment Protection Council 

NEPM National Environment Protection Measure 

NHMRC National Health and Medical Research Council 

NH2.00.ONH4  ammonium carbamate 

NH2.00.NH2  urea 

IN 113 ammonia 

Nm3  normal cubic metres (at normal temperature and pressure - 0 °C, 1 atm) 

NO,, oxides of nitrogen 

N2  nitrogen 

02  oxygen 

PJ/a peta (1015)  joules per annum 

ppm parts per million 

PRA preliminary risk assessment 

QRA quantitative risk assessment 

SO2  sulphur dioxide 

t tonnes 

TDS total dissolved solids 

tpa tonnes per annum 

tpd tonnes per day 

tph tonnes per hour 

TJ/d tetra (1012)  joules per day 

ZnO zinc oxide 

ZnS zinc suiphide 

WOOdWard..Clyde Q 	 S:'A33\00544\5000\5200\GVERSI-1\RO64S5-GDQC-QGT-98JAN YULL:kmi 9-2 



SECTIONTEN 
	

Glossary 

absolute pressure Atmospheric pressure plus gauge pressure. 

alluvial Deposited by a river or stream. 

alluvial fan Fan-like deposit of sediments which develops at a point along a 
river where water flow slows. 

anhydrous Liquid. 

astronomical tide The variation in sea level arising from the combined 
gravitational effect of the moon and sun. The 'Tide Datum' is 
equivalent to -2.8 mAHD. 

colluvial Transported by gravel, usually at the foot of a slope 

dyke Tabular igneous rock intrusion cutting across the bedding or 
other planar structures in the country rock. 

eluvial Soil material moved from one soil horizon to another in 
solution or suspension. 

ephemeral Intermittent stream flow. 

gauge pressure Pressure greater than atmospheric pressure. 

gabbro A black, coarse grained, intrusive igneous rock, with low 
feldspar content. 

granophyre A fine grained granitic rock in which irregular crystals of 
quartz and feldspar are embedded. 

Holocene The geological time period extending from 10,000 years ago to 
the present. 

hydrocarbons Compounds of hydrogen and carbon alone, eg. fuels and oils. 

igneous A rock or mineral formed by solidification of molten material 
of volcanic origin. 

inert Chemically inactive. 

Pleistocene The geological time period extending from 2 million to 10,000 
years ago. 

Proterozoic The geological time period extending from 2,500 to 570 
million years ago. 

scree Boulders and broken rocks of all sizes which accumulate at the 
foot of a cliff or mountain slope. 

semi-diurnal Occurs twice in a 24 hour period. 

storm surge Elevation of sea caused by the effects of surface wind stress 
and surface pressure. 

volatile Forms a vapour very readily. 

wave set-up The secondary effect of water being piled up on the coast by 
breaking offshore waves. 
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Environmental Protection Authority 
Guidelines 

PLENTY RIVER CORPORATION LIMITED 

AMMONIA/UREA PROJECT - BURRUP PENINSULA 

(Assessment Number 1178) 

Specific Guidelines for the preparation of the 
Consultative Environmental Review 

Generic Guidelines for the preparation of an 
environmental review document 

Example of the invitation to make a submission 

Advertising the environmental review 

Table of relevant environmental factors 

Project location 

DEP Air Quality and Air Pollution Modelling Guidelines 

Attachment 1 

Attachment 2 

Attachment 3 

Attachment 4 

Attachment 5 

These guidelines are provided for the preparation of the proponent's environmental review 
document. The specific environmental factors to be addressed are identified in Part A. The 
generic guidelines for the format of an environmental review document are provided in Part B. 



Part A - Specific Guidelines 

Part A: Specific Guidelines for the preparation of the 
Consultative Environmental Review 

The proposal 
Plenty River Corporation Limited (the proponent) intends to construct and operate an 
ainmonialurea manufacturing plant on the Burrup Peninsula, which is about 6km from the port 
of Dampier and 2,000 km north of Perth. The proposed location for the plant site is at the 
north-west corner of the King Bay-Hearson Cove Industrial Area (Attachment 4). 

The project involves a 1,800 tonnes per day (tpd) ammonia plant, a 2,000 tpd urea plant and 
associated facilities and services. About 1,130 tpd of ammonia product will be used as 
feedstock for the urea plant and the remaining 670 tpd of ammonia could be used by the 
proposed nearby SMX ammonium nitrate plant and/or exported to other domestic/overseas 
markets. Urea product could replace up to 75% of current Australian urea imports. 

The project includes ammonia production plant, urea production plant, granulation plant, 
product storage facilities, load out and shipping facilities for ammonia, load out facilities and 
transfer conveyor systems for bulk urea, and ancillary services such as water supply, treatment 
and storage, natural gas supply pipeline and internal power generation and distribution. 

A preliminary risk assessment was undertaken to assess the risk to the public and other 
industrial sites from potential hazardous incidents, and to assist in the selection of an 
appropriate site for the project. 

Environmental factors relevant to this proposal 
At this preliminary stage, the Environmental Protection Authority (EPA) believes the relevant 
environmental factors, objectives and work required is as detailed in the table found in 
Attachment 3. 

The relevant factors listed in Attachment 3 should be addressed within the environmental review 
document for the public to consider and make comment to the EPA which expects to address 
these factors in its report to the Minister for the Environment. 

Cumulative environmental impacts, particularly off-site risk of the plant, pipelines and other 
related infrastructure within the King Bay - Hearson Cove industrial area and port and harbour 
area are of particular importance. "Knock on" effects to existing and possible future facilities 
will also require consideration. 

As the Burrup Peninsula is an area of rapid development and multiple land use, close liaison 
with the Department of Resources Development, existing industries, and Aboriginal and 
community groups will be necessary in order to ensure that this development is consistent with 
the future development of the area. 

The EPA expects the proponent to take due care in ensuring any other relevant environmental 
factors which may be of interest to the public are addressed. 
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3. Availability of the environmental review 
3.1 Copies for distribution free of charge 

Supplied to DEP: 

Libraiyflnfonnation Centre.................................9 
EPA members................................................6 
Officers of the DEP (Perth).................................7 

Distributed by the proponent to: 

Government departments 	• Department of Resources Development...................1 
Department of Minerals and Energy.......................1 
Dampier Port Authority ....................  ................. 1 
Department of Land Administration ............. .......... 1 
Department of the Treasury - Foreign 
Investment Review Branch ................................. 1 
Department of Conservation and Land 
Management..................................................1 
Department 	of 	Environmental 
Protection (Karratha)........................................2 
Water and Rivers Commission.............................1 
Environment Australia ......................................1 

Local government authorities 	• Shire of Roeboume .......................................... 1 

Libraries 	 • 	J S Battye Library ...........................................3 
The Environment Centre .................................... 2 
Karratha Community Library ..............................2 
Wickham Community Library .............................2 
Roebourne Library ..........................................2 

Other 	 • Conservation Council of WA ..............................1 
Australian Conservation Foundation......................1 
Australian Heritage Commission ..........................1 
Biodiversity Group (Environment 
Australia) .....................................................1 
Marine and Coastal Community 
Network......................................................1 

3.2 Available for public viewing 

J S Battye Library; 
Karratha Community Library; 
Wickham Community Library; 
Roebourne Library; and 
Department of Environmental Protection Library. 
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Part B: Generic Guidelines for the preparation of an 
environmental review document 

1. Overview 
All environmental reviews have the objective of protecting the environment. Environmental 
impact assessment is deliberately a public process in order to obtain broad ranging advice. The 
review requires the proponent to describe: 

the proposal; 	- 

receiving environment; 

potential impacts of the proposal on factors of the environment; and 

proposed management strategies to ensure those environmental factors are appropriately 
protected. 

Throughout the assessment process it is the objective of the Environmental Protection Authority 
(EPA) to help the proponent to improve the proposal so the environment is protected. The DEP 
will coordinate, on behalf of the EPA, relevant government agencies and the public in providing 
advice about environmental matters during the assessment of the environmental review for this 
proposal. 

The primary purpose of the environmental review is to provide information on the proposal 
within the local and regional framework to the EPA, with the aim of emphasising how the 
proposal may impact the relevant environmental factors and how those impacts may be 
mitigated and managed. 

The language used in the body of the environmental review should be kept simple and concise, 
considering the audience includes non-technical people, and any extensive, technical detail 
should either be referenced or appended to the environmental review. It should be noted that 
the environmental review will form the legal basis of the Minister for the Environment's 
approval of the proposal and therefore the environmental review should include a description of 
all the main and ancifiary components of the proposal, including options where relevant. 

Information used to reach conclusions should be properly referenced, including personal 
communications. Assessments of the significance of an impact should be soundly based rather 
than unsubstantiated opinion, and the assessment should lead to a discussion of the 
management of the environmental factor. 

2. Objectives of the environmental review 
The objectives of the environmental review are to: 

place this proposal in the context of the local and regional environment; 

adequately describe all components of the proposal, so that the Minister for the Environment 
can consider approval of a well-defmed project; 

provide the basis of the proponent's environmental management programme, which shows 
that the environmental impacts resulting from the proposal, including cumulative impact, 
can be acceptably managed; and 

communicate clearly with the public (including government agencies), so that the EPA can 
obtain informed public comment to assist in providing advice to government. 

1 
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3. Environmental management 
The EPA expects the proponent to develop and implement an Environmental Management 
System appropriate to the proposal consistent with the principles outlined in the AS/NZS ISO 
14000 series, including provisions for accountability review and a commitment to continuous 
improvement. 

The key components which should be included in environmental review documentation, 
depending on the scale of the proposal, are environmental management: 

policy; 

resources budget; 

programme; 

plan(s); 

training programme; 

monitoring programme; 

contingency plan(s); and 

improvement plan(s). 

Documentation on the relevant components should be proportional with the scale of the 
proposal and the potential environmental impacts. If appropriate, the documentation can be 
incorporated into a formal environmental management system and provision made for periodic 
performance review. Public accountability is a principle that should be incorporated into the 
approach on environmental management. 

The environmental management programme is the key document that should be appropriately 
defined in an environmental review. The environmental management programme should 
provide plans to manage the relevant environmental factors, defme the performance objectives, 
outline the operational procedures and outline the monitoring and reporting procedures which 
would demonstrate the achievement of the objectives. 

Format of the environmental review document 
The environmental review should be provided to the DEP officer for comment. At this stage the 
document should have all figures produced in the final format and colours. 

Following approval to release the review for public comment, the final document should also be 
provided to the DEP in an electronic format. 

Contents of the environmental review document 
The contents of the environmental review should include an executive summary, introduction 
and at least the following: 

2 
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5.1 The proposal 

Justification and alternatives 

justification and objectives for the proposed development; 

the legal framework, including existing zoning and environmental approvals, and decision 
making authorities and involved agencies; and 

consideration of alternative options. 

Key characteristics 

The Minister's statement will bind the proponent to implementing the proposal in accordance 
with any technical specifications and key characteristics' in the environmental review document. 
It is important therefore, that the level of technical detail in the environmental review, while 
sufficient for environmental assessment, does not bind the proponent in areas where the project 
is likely to change in ways that have no environmental significance. 

Include a description of the components of the proposal, including the nature and extent of 
works proposed, as well as all inputs to the plant (raw materials, chemicals, fuel and power 
requirements etc) and outputs (products, air emissions, effluent discharges etc) with quantities 
expressed in appropriate units. This information could be presented in the form of a table as 
follows: 

Table 1: Key characteristics (examnie only) 
Element Description 

Life of project (mine production) 55 months 
Size of ore body 682 000 tonnes 

Area of disturbance 100 hectares 	- 

Ore mining rate 
maximum 200 000 tonnes per year 
average 160 000 tonnes per year 

Background gamma radiation levels 
maximum 0.52 j.tGrey per hour 
average 0.16 m 0.08 p.Grey per hour 

Water supply 
source Yarloop borefield, shallow aquifer 
maximum hourly requirement 180 cubic metres 
maximum annual requirement 1 000 000 cubic metres 

Heavy mineral concentrate transport 
truck movements (maximum) 75 return truck loads per week 

Changes to the key characteristics of the proposal following final approval, would require assessment of the 
change and can be treated as non-substantial and approved by the Minister, if the environmental impacts are not 
significant. If the change is significant, it would require assessment under section 38 or section 46. Changes to 

other aspects of the proposal are generally inconsequential and can be implemented without further assessment. 

It is prudent to consult with the Department of Environmental Protection about changes to the proposal. 
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The key characteristics table should be supplemented with figures to ensure that the proposal is 
clearly explained. Figures that should always be included are: 

a map showing the proposal in the local context - an overlay of the proposal on a base map 
of the main environmental constraints; 

a map showing the proposal in the regional context; 

and, if appropriate: 

a process chart / mass balance diagram showing inputs, outputs and waste streams. 

All figures should include a north arrow, a scale bar, a legend, grid coordinates, the source of 
the data, a title and (where applicable) the date of aerial photo. 

Other logistics 

timing and staging of project; and 

ownership and liability for waste during transport, disposal operations and long-term 
disposal (where appropriate to the proposal). 

5.2 Environmental factors 

The environmental review should focus on the relevant environmental factors for the proposal, 
and these should be agreed in consultation with the EPA and DEP and relevant public and 
government agencies. Preliminary environmental factors identified for the proposal are shown 
in Part A of these guidelines. 

Further environmental factors may be identified during the preparation of the environmental 
review, therefore on-going consultation with the EPA, DEP and other relevant agencies is 
recommended. The DEP can advise the proponent on the recommended EPA objective for any 
new environmental factors raised. Minor matters which can be readily managed as part of 
normal operations for the existing operations or similar projects may be briefly described. 

Items that should be discussed under each environmental factor are: 

a clear defmition of the area of assessment for this factor; 

the EPA objective for this factor; 

a description of what is being affected - why is this factor is relevant to the proposal; 

a description of how this factor is being affected by the proposal - the predicted extent of 
impact; 

a description of where this factor fits into the broader environmental / ecological context 
(only if relevant - this may not be applicable to all factors); 

a straightforward description or explanation of any relevant standards / regulations / policy; 

environmental evaluation - does the proposal meet the EPA's objective as defmed above; 

if not, environmental management proposed to ensure the EPA' s objective is met; 

predicted outcome. 

4 



Part B - Generic Guidelines 

The proponent should provide a summary table of the above information for all environmental 
factors, under the three categories of biophysical, pollution management and social 
surroundings: 

Table 2: Environmental factors and management (example only) 

Environ- EPA Objective Existing Potential Environ- Predicted 
mental environment impact mental outcome 
Factor management 

BIOPHYSICAL 

vegetation Maintain the Reserve 34587 Proposal avoids Surrounding Community types 
community abundance, species contains 45 ha all areas of area will be 20b and 3b will 
types 3b and diversity, of community community fully remain untouched 
20b geographic type 20b and 34 types 20b and rehabilitated Area sounding  

distribution and ha of 3b following will be revegetated 
productivity of,  community type CoflStfllCtlOfl with seed stock of 
vegetation 3b 20b and 3b 
community types community types 
3b and 20b 

POLLUTION MANAGEMENT 

Dust Ensure that the Light industrial Proposal may Dust Control Dust can be 
dust levels area - three other generate dust on Plan will be managed to meet 
generated by the dust producing two days of each implemented EPA' s objective 
proposal do not industries in working week. 
adversely impact close vicinity 
upon welfare and Nearest 
amenity or cause residential area 
health problems is 800 metres 
by meeting 
statutory 
requirements and 
acceptable 
standards  

SOCIAL SURROUNDINGS 

Visual Visual amenity of Area already This proposal Main building Proposal will 
amenity the area adjacent built-up will contribute will be in blend well with 

to the project negligibly to 'forest colours' existing visual 
should not be the overall and screening amenity and the 
unduly affected by visual amenity trees will be EPA' s objective 
the proposal  of the area planted on road can be met 

5.3 Environmental management commitments 
The implementation of the proposal and all commitments made by the proponent become legally 
enforceable under the conditions of environmental approval issued in the statement by the 
Minister for the Environment. All the key environmental management commitments should be 
consolidated in the public review document in a list (usually in an Appendix). This list is 
attached to the Minister's statement and becomes part of the conditions of approval. 

The proponent's compliance with the key environmental management commitments will be 
audited by the DEP, so they must be expressed in a way which enables them to be audited. 

A commitment needs to contain most of the following elements to be auditable: 

5 



Part B - Generic Guidelines 

who (eg. the proponent) 

will do what (eg. prepare a plan, take action) 

why (to meet an environmental objective) 

where/how (detail the action and where it applies) 

when (in which phase, eg: before construction starts) 

to what standard (recognised standard or agency to be satisfied) 

on advice from (agency to be consulted). 

The proponent may make other commitments, which address less significant or non-
environmental matters, to show a commitment to good general management of the project. 
Such commitments would not normally be included in the list appended to the statement. The 
EPA expects that the proponent will audit these commitments by internal processes. Though 
the DEP would not subject the less significant environmental commitments to routine audit, it 
may periodically request that compliance with these commitments be demonstrated, so as to 
verify satisfactoiy environmental performance in the proponent's implementation of the 
proposal. 

With the implementation of continuous improvement, the procedures to implement the 
commitments may need to be changed. These changes can be made in updates to the 
environmental management plan, whilst ensuring the objective is still achieved. 

Once the proposal is approved changes to the commitments constitute a change to the proposal 
and should be referred to the DEP. 

Examples of the preferred format for typical commitments are shown in the following table: 

Table 3: Summary. of proponent's commitments (example only) 

Commitment 
(Who/What) 

Objective 
(Why) 

Action 
(How/Where) 

Timing 
(When) 

Whose advice Measurement/ 
Compliance 

criteria 

XYZ Mining to protect the by limiting before CALM, NPNCA fences built; 
will develop abundance, construction to a construction species 
a species diversity, small area distribution and 
rehabilitation geographic (10 ha) of density 
plan distribution and Reserve 34587 consistent with 

productivity of and rehabilitating vegetation 
the vegetation the area community 
community types 3b and 20b 
types 3b and 20b 

XYZ Mining to maintain the by preparing and before the start preparation: Letter from Shire 
will amenity of implementing a of construction DEP; submitted with 
minimise nearby land Dust Control phase 

implementation: 
Performance and 

dust owners Plan which 
Shire 

Compliance 
generation meets EPA Dust Report. 

Control criteria 

These commitments should be written in tabular form, preferably with some specification of 
ways in which the commitment can be measured, or how compliance can be demonstrated. 



Part B - Generic Guidelines 

Draft commitments which are not in a format that can be audited will not be accepted by project 
officers for public review documentation. Proponents will be assisted to revise inadequate 
commitments. 

5.4 Public consultation 
A description should be provided of the public participation and consultation activities 
undertaken by the proponent in preparing the environmental review. It should describe the 
activities undertaken, the dates, the groups/individuals involved and the objectives of the 
activities. Cross reference should be made with the description of environmental management 
of the factors which should clearly indicate how community concerns have been addressed. 
Those concerns which are dealt with outside the EPA process can be noted and referenced. 

7 



Attachment 1 - Invitation to make a submission 

Attachment 1 
The first page of the proponent's environmental review document must be the following 
invitation to make a submission, with the parts in square brackets amended to apply to each 
specific proposal. Its purpose is to explain what submissions are used for and to detail why 
and how to make a submission. 

Invitation to make a submission 
The Environmental Protection Authority (EPA) invites people to make a submission on this 
proposal. 

Plenty River Corporation Limited proposes to construct and operate an ammonia/urea 
manufacturing plant on the Burrup Peninsula, which is about 6km from the port of Dampier and 
2,000 km north of Perth. The proposed location for the plant site is at the north-west corner of 
the King Bay-Hearson Cove Industrial Area. In accordance with the Environmental Protection 
Act, a CER has been prepared which describes this proposal and its likely effects on the 
environment. The CER is available for a public review period of 4 weeks from [date] closing 
on [date]. 

Comments from government agencies and from the public will help the EPA to prepare an 
assessment report in which it will make recommendations to government. 

Why write a submission? 

A submission is a way to provide information, express your opinion and put forward your 
suggested course of action - including any alternative approach. It is useful if you indicate any 
suggestions you have to improve the proposal. 

All submissions received by the EPA will be acknowledged. Submissions will be treated as 
public documents unless provided and received in confidence subject to the requirtiments of the 
Freedom of Information Act, and may be quoted in full or in part in the EPA' s report. 

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group 
interested in making a submission on similar issues. Joint submissions may help to reduce the 
workload for an individual or group, as well as increase the pool of ideas and information. If 
you form a small group (up to 10 people) please indicate all the names of the participants. If 
your group is larger, please indicate how many people your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on, the general issues discussed in the CER or the 
specific proposals. It helps if you give reasons for your conclusions, supported by relevant 
data. You may make an important contribution by suggesting ways to make the proposal 
environmentally more acceptable. 



Attachment 1 - Invitation to make a submission 

When making comments on specific elements of the CER: - 

clearly state your point of view; 

indicate the source of your information or argument if this is applicable; 

suggest recommendations, safeguards or alternatives. 

Points to keep in mind 

By keeping the following points in mind, you will make it easier for your submission to be 
analysed: 

attempt to list points so that issues raised are clear. A summary of your submission is 
helpful; 

refer each point to the appropriate section, chapter or recommendation in the CER; 

if you discuss different sections of the CER, keep them distinct and separate, so there 
is no confusion as to which section you are considering; 

attach any factual information you may wish to provide and give details of the source. 
Make sure your information is accurate. 

Remember to include: 

your name; 

address; 

date; and 

whether you want your submission to be confidential. 

The closing date for submissions is: [date] 

Submissions should be addressed to: 

The Environmental Protection Authority 
Westralia Square 
141 St George's Terrace 
PERTH WA 6000 

Attention: 	Xuan Nguyen 



Attachment 2 - Advertising the environmental review 

Attachment 2 

Advertising the environmental review 
The proponent is responsible for advertising the release and arranging the availability of the 
environmental review document in accordance with the following guidelines: 

Format and content 

The format and content of the advertisement should be approved by the DEP before appearing 
in the media. For joint State-Commonwealth assessments, the Commonwealth also has to 
approve the advertisement. The advertisement should be consistent with the attached example. 

Note that the DEP officer's name should appear in the advertisement. 

Size 

The size of the advertisement should be 2 newspaper columns (approximately 10 cm) wide by 
approximately 14 cm long. Dimensions less than these would be difficult to read. 

Location 

The approved advertisement should, for CER's, appear in the news section of the main local 
newspaper and, for PER's and ERMP's, appear in the news section of the main daily paper's 
("The West Australian") Saturday edition, and in the news section of the main local paper at the 
commencement of the public review period and again two weeks prior to the closure, of the 
public review period. 

Timing 

Within the guidelines already given, it is the proponent's prerogativetb set the time of release, 
although the DEP should be informed. The advertisement should not go out before the report is 
actually available, or the review period may need to be extended. 



Attachment 2 - Advertising the environmental review 

Example of the newspaper advertisement 

SCM CHEMICALS LTD 

Consultative Environmental Review 

EXTENSION TO DALYELLUP RESIDUE DISPOSAL PROGRAMME 

(Public Review Period: [date] to [date]) 

SCM Chemicals Ltd is planning to extend the company's existing residue disposal programme 
at Dalyellup, south of Bunbury, from March 1992 to March 1993. 

A Consultative Environmental Review (CER) has been prepared by the company to examine the 
environmental effects associated with the proposed development, in accordance with Western 
Australian Government procedures. The CER describes the proposal, examines the likely 
environmental effects and the proposed environmental management procedures. 

SCM has prepared a project summary which is available free of charge from the company's 
office on Old Coast Road, Australind. 

Copies of the CER may be purchased for $5 from: 

SCM Chemicals Ltd 
Old Coast Road 
AUSTRALIND WA 6230 
Telephone: (08) 9467 2356 

Copies of the complete Consultative Environmental Review will be available for examination at: 

Environmental Protection Authority 
Library Information Centre 
8th Floor, Westralia Square 
38 Mounts Bay Road 
PERTH WA 6000 

Environmental Protection Authority 
65 Wittenoom Street 
BUNBURY WA 6230 

City of Bunbuiy public libraries 

Shire of Capel libraries 

Shire of Harvey library (Australind) 

Shire of Dardanup (Eaton) 

Submissions on this proposal are invited by [closing date]. Please address your submission 
to: 

Chairman 
Environmental Protection Authority 
8th Floor, Westralia Square 
38 Mounts Bay Road 
PERTH WA 6000 
Attention: (Xuan Nguyen) 

If you have any questions on how to make a submission, please ring the project officer, (Xuan 
Nguyen), on (08) 9222 7121. 



ATTACHMENT 3: Table of Relevant Environmental Factors 

CONTENT SCOPE OF WORK 
Factor Site specific EPA objective Work required for the environmental review 

[factor 

BIOPHYSICAL 

Terrestrial vegetation Maintain the abundance, species diversity, geographic distribution and productivity of vegetation Undertake a suitable field survey to determine the existing abundance, 
communities communities. species diversity and geographic distribution of vegetation 

communities. Provide details of potential impacts from the proposal 
and how they will be addressed, including details of weed management 
initiatives. 

Declared Rare and Priority Protect Declared Rare and Priority Flora, consistent with the provisions of the Wildlife Conservation Act Undertake a suitable field survey to determine the presence of Declared 
Flora (terrestrial) 1950. Rare and Priority Flora. Provide details of potential impacts from 

proposal and how they will be addressed. 

Terrestrial Fauna Maintain the abundance, species diversity and geographical distribution of terrestrial fauna. Undertake a suitable field survey to determine the existing abundance, 
species diversity and geographic distribution of terrestrial fauna. 
Provide details of potential impacts from the proposal and how they 
will be addressed. 

Specially Protected Protect Specially Protected (Threatened) Fauna, consistent with the provisions of the Wildlife Conservation Undertake a suitable field survey to determine the presence of 
(Threatened) Fauna Act 1950. Specially Protected (Threatened Fauna). Provide details of potential 

impacts from proposal and how they will be addressed. Identify areas 
potentially affected by the proposal listed on the Register of the 
National Estate (under the Commonwealth Australian Heritage 
Co,n,nission Act 1975) or with national estate values, significant 
wetlands or areas used by species listed under the Commonwealth 
Endangered Species Protection Act 1992, and international treaties 
such as CAMBA, JAMBA, Ramsar, and the Bonn Convention. 

Marine Flora Maintain the ecological function, abundance, species diversity and geographic distribution of marine flora. In the event that dredging will be required, undertake a marine survey 
to determine the existing abundance, species diversity and geographic 
distribution of marine flora and quality of sediment removed if 
disposal at sea is to be proposed. Provide details of potential impacts 
from proposal and how they will be addressed. 

Mangroves Maintain the ecological function, abundance, species diversity and geographic distribution of mangroves. Undertake a marine survey to determine presence in project area. 
Provide details of potential impacts from proposal. 

Marine Fauna Maintain the abundance, species diversity and geographic distribution of marine fauna. In the event that dredging will be required, undertake a marine survey 
to determine presence in project area. Provide details of potential 
impacts from proposal and how they will be addressed. 

Coral reefs Maintain the abundance, species diversity and geographic distribution of coral reefs. Provide details of potential impacts from activities associated with 
proposal on the coral ecosystem in project area, and how they will be 
addressed. 

Seabed Development should not have a significant impact on existing coastal processes, including off-shore Provide details of potential impacts from proposal and how they will 
sediment movement, be addressed. 

Landform Maintain representative landforms. Provide details of stabilisation and drainage issues associated with 
plant construction and pipeline corridors and of requirements for and 
sourcing of raw materials for fill in levelling of the site for 
construction. Provide details of potential impacts from proposal and 
how they will be addressed. 



ATTACHMENT 3: Table of Relevant Environmental Factors 

CONTENT SCOPE OF WORK 
Factor Site specific EPA objective 7~0~ 

quired for the environmental review 
factor 

POLLUTION MANAGEMENT 

Odour Odours emanating from the proposed development should not adversely affect the welfare and amenity of Provide details of odorous emissions. Undertake modelling to 
nearby land users, determine dispersion and ground level concentrations. Provide details 

of any potential impacts and how they will be addressed. 

Dust and particulate Ensure that the dust and particulate emissions generated by the proposal do not adversely impact upon Provide details of dust and particulate emission sources (eg stockpiles 
emissions welfare and amenity or cause health problems by meeting statutory requirements and acceptable standards, and conveyors). Undertake modelling to determine dispersion and 

ground level concentrations. Provide details of any potential impacts 
and how they will be addressed. 

Gaseous emissions Ensure that gaseous emissions do not adversely affect the environment or health, welfare and amenity of Provide details of all gaseous emissions. Undertake modelling to 
nearby land users by meeting the statutory requirements (including Section 51 of the Environmental detennine dispersion and ground level concentrations. Provide details 
Protection Act 1986) and acceptable standards. of any potential impacts and how they will be addressed. 

NOX Ensure that NOX emissions meet acceptable standards and requirements of Section 51 of the Environmental Provide details of NOX emissions. Undertake modelling to determine 
Protection Act 1986 (all reasonable and practicable measures are taken to minimise NOX discharge). dispersion and ground level concentrations. Provide details of 

equipment and technologies to be used to reduce emissions to best 
practice levels. 

Greenhouse gases Ensure that greenhouse gas emissions meet acceptable standards and requirements of Section 51 of the Provide details of greenhouse gas emissions. Provide details of efforts 
Environmental Protection Act 1986 (all reasonable and practicable measures are taken to minimise to reduce greenhouse gas emissions to best practice levels. 
greenhouse gas discharge).  

Surface water quality Maintain or improve the quality of surface water to ensure that existing and potential uses, including Provide details of potential impacts on surface water quality and how 
ecosystem maintenance are protected, consistent with the draft WA Guidelines for Fresh and Marine Waters they will be addressed with a specific emphasis on management of 
(EPA, 1993). downstream impacts. Details of chemical storage and management on 

site to prevent export off site should be included. 

Marine water quality Maintain or improve the quality of marine.water consistent with the draft WA Guidelines for Fresh and Provide details of potential impacts on marine water quality, including 
Marine Waters (EPA, 1993) and maintain or improve marine water quality consistent with Environmental impacts from ballast water discharge and the use of Tri-Butyl-Tin 
Quality Objectives (EQO's) and Environmental Quality Criteria (EQC's) defined in the Southern (TBT) anti-fouling agents on ships, and how they will be addressed. 
Metropolitan Coastal Waters Study (1996). Undertake modelling of the dispersion of blowdown brine from the 

desalination plant and boilers to demonstrate that impacts on marine 
water quality can be managed. 

Liquid and solid waste Liquid and solid wastes should be treated on-site or disposed of off-site at an appropriate land fill facility. Provide details of all liquid and solid wastes that will be produced by 
disposal Where this is not feasible, contaminated material should be managed on-site to prevent groundwater and the proposal and how they will be disposed of, and any potential 

surface water contamination or risk to public health, impacts and how they will be addressed, 

Noise Protect the amenity of nearby residents from noise impacts resulting from activities associated with the Provide details of noise emissions. Undertake modelling to determine 
proposal by ensuring that noise levels meet statutory requirements and acceptable standards, noise levels around the plant area. Provide details of any potential 

impacts and how they will be addressed. 

Light Manage potential impacts from light overspill and comply with acceptable standards. Provide details of any potential impacts of light spill on marine 
species how they will be addressed. 



ATTACHMENT 3: Table of Relevant Environmental Factors 

CONTENT SCOPE OF WORK 
Factor Site specific 

Ifactor 
EPA objective Work required for the environmental review 

SOCIAL SURROUNDINGS 

Public health and safety Ensure that risk is as low as reasonably achievable and complies with acceptable standards. Provide details of any potential impacts on public health and safety 
and how they will be addressed, including details of site selection. 

Risks and hazards Ensure that risk is managed to meet the EPA's criteria for individual fatality risk off-site and the DME's Provide details of any potential risks and hazards associated with the 
requirements in respect of public safety. proposal, associated shipping, and cumulative risk due to other 

existing and future hazardous facilities, and how they will be managed 
to meet Worksafe Australia Standard for the Control of Major Hazard 
Facilities. 

Road transport Ensure that roads are maintained or improved and road traffic managed to meet an adequate standard of level Provide details of how road traffic will be managed to prevent 
of service and safety and MRWA requirements. potential impacts on existing levels of service, safety and public 

amenity. 

Visual amenity Visual amenity of the area adjacent to the project should not be unduly affected by the proposal. Provide details of any potential impacts on the visual amenity of the 
various project areas resulting from the construction and operation of 
plant components and required infrastructure and how they will be 
addressed. 

Aboriginal culture and Ensure that the proposal complies with the requirements of the Aboriginal Heritage Act 1972, and also Provide details of any potential impacts on Aboriginal culture, 
heritage ensure that changes to the biological and physical environment resulting from the project do not adversely heritage and archaeological sites and how they will be addressed. 

affect cultural associations with the area. 



PROPOSED TIMELINE (9/2/98) 

PROJECT TITLE: Burrup Ammonia Urea Project (Ass No 1178) 

LOA: CER 	Length of public review: 4 weeks 

tñLItéiti. 	J. Wh6 'Propóiëd 
Date 	(on 
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Referral Document received EPA  

LOA set EPA  

Appeals/Public review closed  

Draft guidelines issued DEP  

Final guidelines issued DEP  

1st draft CER received PROP 30/3/98  

Brief EAC (Introduction) DEP/PROP 2/4/98  

Final draft CER received PROP 13/4/98  

Document release approved DEP/PROP 20/4/9 8  

Start public review PROP 27/4/9 8  

End public review PUBLIC 25/5/98  

Summary to proponent DEP 1/6/98  

Draft proponent response received PROP  

Final proponent response received PROP 8/6/98  

Brief EAC (Finalisation) DEP 11/6/98  

EPA meeting date EPA 25/6/98  

Draft Bulletin to Director/Manager DEP 15/6/98  

1st draft Bulletin to CEO DEP 22/6/98  

2nd draft Bulletin to 

Chairman/CEO  

DEP 6/7/98 

EPA Bulletin release DEP/EPA 15/7/98  

Appeals determined MIN no appeals  

Informal consult on conditions MIN 29/7/98  

Conditions set MIN 12/8/98  

Proponent appeal period PROP no appeals  

Final authority issued I  MIN 12/8/98 1 
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ATTACHMENT 5 

WESTERN AUSTRALIA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

Air Quality and Air Pollution Modelling Guidelines 

The proponent is responsible for identifying and quantifying all emissions to atmosphere with a 
potential to have non-trivial impact on the environment (including impact on human health, 
nuisance, amenity, vegetation - natural and agricultural, fauna - natural and agricultural). 
Emissions of potential concern include S02, NOx, volatile organic compounds, fluorides, 
hydrogen suiphide, particulates, odorous gases, heavy metals and other toxic compounds, 
unless these are trivial (to be justified). Additionally, the formation and impact of secondary 
pollutants such as photochemical smog should be assessed if applicable. 

2 	For all primary and secondary pollutants which cannot be dismissed as being trivial, the 
proponent must provide predictions of the impact of various emissions on the various elements 
of the environment, in the form of concentrations or rates of deposition over the range of time 
scales (averaging periods) normally considered for each pollutant, and assess the magnitude of 
this impact against guidelines/goals/standards determined from local and international literature 
and/or field investigations of environmental sensitivity. Data from experiments or justifiable 
extrapolations from published literature will also be required on the susceptibility of natural 
vegetation and crops. In the case of each such pollutant, the assessment must account for 
existing concentrations caused by other sources and therefore estimate the cumulative 
concentration. The assessment must consider not only emissions which are continuous in nature 
but also emissions which are intermittent, such as those associated with plant start-up/shut-
down and plant upset conditions. Intermittent emissions which are insignificant in magnitude 
and/or very improbable in the lifetime of the plant may be screened out; the remaining emissions 
should be modelled together on a probabilistic basis to estimate the total plant impact. The 
proponent is invited to carry out "worst case" analyses (eg simplified conservative pollution 
modelling techniques) in order to prove to the DEP that comprehensive modelling procedures 
for particular pollutants are not warranted. The models and/or worst case calculation procdures 
must be adequately described, with reference to their source. 

3 	For pollutants requiring comprehensive modelling the proponent will need to obtain at least one 
(preferably two) year's data on the meteorology of the area, with high data recovery and 
verifiable data accuracy, plus data from field experiments as prove to be necessary, in order to 
obtain the following data set of 10-minute averages (longer averaging periods require 
justification): 

wind speed; 
wind direction; 
direction standard deviation; 
air temperature; 
relative humidity or a related parameter; 
surface layer sensible heat flux, moisture flux and friction velocity determined via 
methods acceptable to the DEP; 
mixing height (considering morning temperature inversions, nocturnal boundary layers, 
thermal internal boundary layers in onshore flow, and sea breezes), estimated or 
measured via methods acceptable to the DEP; 
strength of capping inversions above mixed layers, estimated by methods acceptable to 
the DEP; and 
atmospheric stability (a derivative of parameters mentioned above) estimated by a method 
acceptable to the DEP. 

Apart from providing a data base for conventional dispersion modelling, the data mentioned 
above will be essential for analysis/modelling of the following important phenomena: 
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trapping of plumes in mixed layers of limited height or, alternatively penetration of plumes 
through elevated temperature inversions; 
vertical plume dispersion in convective conditions; and 
fumigation of plumes into encroaching mixed layers (onshore and offshore winds). 
Investigations of this phenomenon will require estimates of wind direction shear in stable 
layers. 

The proponent is invited to demonstrate to the DEP that complicated or costly monitoring 
programs and/or modelling procedures for particular meteorological parameters are not 
warranted. 

NOTES: 

The data set described above would be the minimum necessary for comprehensive modelling; 
the proponent is responsible for assessing the full range of pollution dispersion issues and 
designing an appropriate monitoring program. 

Where items of data are not based on the results of continuous monitoring (eg. based instead on 
intermittent field experiments or unverified hypotheses), the uncertainty of estimates must be 
offset by conservatism in these estimates. 

In the experience of the DEP, intermittent emissions (plant upsets etc) result in far more 
pollution complaints than normal emissions from operating industries. Hence it is important to 
properly assess intermittent emissions. The analyses employed for hazard and risk assessment 
may be applied to estimate the magnitude and probability of the relevant range of emissions. 
Screening of emissions cases must be based on the joint consideration of probability and 
magnitude of emission. The DEP is able to provide guidance on how to screen and model 
intermittent emissions. 
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APPENDIX B 

Draft ENvironmental Management Plan 
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SECTIONONE 	 INtrOdUCtION 

	

1.1 PURPOSE OF THIS 	This document has been prepared in accordance with Plenty River 

DOCUMENT Corporation Limited's (PRCL) commitment in the Consultative 
Environmental Review (CER) to prepare an Environmental Management Plan 
(EMP). The EMP will also satisfy the expected Ministerial Conditions for 
the Burrup Ammonia/Urea Plant proposal. 

The EMP has been prepared in a draft form so that members of the public 
may comment on it together with the CER. The EMP will need to 
incorporate issues raised by the Environmental Protection Authority (EPA) 
during its assessment of the CER as well as the provision of the licences 
issued subsequently by the Department of Environmental Protection (DEP) 
and other agencies. Some details in this EMP may, therefore, be revised in 
accordance with the assessment and licence conditions. 

This EMP covers the construction and operation of the plant, export systems, 
loading facilities and associated infrastructure eg. power generation, water 
supply and access roads. 

1.2 BACKGROUND AND PRCL plans to build a world scale Ammonia and Urea Plant on the Burrup 

	

SCOPE 	Peninsula, 6 km north-east of Dampier. This Draft EMP is being released for 
public review at the same time as the CER prepared under Part IV of the 
Environmental Protection Act 1986 covering the proposed development of 
the proposed ammonia/urea plant. 

The public review will be for a four week period. Following this, the EPA 
will provide formal advice to the Minister for the Environment on the 
environmental acceptability of the proposal. 

The Project will require the following major components: 

a dedicated natural gas supply pipeline from the North West Shelf LNG 
plant; 

fluid bed granulation plant; 

water supply, treatment and storage; 

internal power generation and distribution; 

product storage facilities for ammonia (on-site) and urea (off-site); 

a pipeline for ammonia export off-site; 

pipelines for seawater cooling water and urea formaldehyde transfer; 

transfer conveyor systems and load out facilities for bulk granular urea; 

ship loading facilities for load Out of urea and anhydrous (liquid) 
ammonia; and 

all other utilities and infrastructure required for a world scale plant. 

For the purpose of the current approval under Part IV of the Environmental 
Protection Act 1986, the key characteristics of the Project are defined in 
Table 1-1. 
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TABLE 1-1 

KEY PROJECT CHARACTERISTICS 

Characteristic Description  

Plant Capacity; 
Ammonia Plant 1,800 tpd 
Urea Plant 2,000 tpd 
Plant Area 20 hectares 
Total Area Disturbed 30 hectares 	 - 

Storage: 
Ammonia 30,000 tonnes 
Urea 100,000 tonnes 
Potable Water 1.5 MUd from Water Corporation 
Sea Water 650 kLTh from Mermaid Sound 
Power Supply Internal generation, with some export 
Energy Efficiency 35.5 GJ/t 
Transport: 
Natural Gas Pipeline 3 km length, 200mm diameter 
Potable Water Pipeline Existing 
Sea Water Pipeline 2.5 km length, 500 mm diameter 
Ammonia Pipeline 2.5 km length, 300 mm diameter 
Urea Formaldehyde Pipeline 2.5 km length, 150 mm diameter 
Urea Conveyor 3.0 km length, above ground 
Inputs: 
Natural Gas 70 TJ/day from LNG Plant 
Gaseous Emissions: 
NO (as NO2) 684 tpa 
CO2 820,000 tpa 
SO2  6.3 tpa 
H2 577 tpa 
CH4  100 tpa 
NH3 368-436tpa 
Urea Dust 158 tpa 
Liquid Effluent Discharges: 
Flow 346.5 kL/h 
Temperature 40 °C 
Salinity 70,000 mg/L 
Nitrogen <4 kg/d 
Noise <35 dB(A) at nearest residence 

<65 dB(A) at plant boundary 
Risk <1 death/million/year at nearest residence 

<50 deaths/million/year at plant boundary 
Construction Period 22 months 
Workforce: 
Construction 1000 (peak) 
Permanent 100 
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1.3 RESPONSIBILITY 	Overall environmental management at the plant will be the responsibility of 
the PRCL Operations Manager. The responsibilities of the Operations 
Manager will be to: 

ensure that the statutory requirements for environmental management of 
ZP 

the Project are met; 

ensure that the management aims and monitoring responsibilities of the 
EMP are met; 

direct the activities of company employees, contractors and 
subcontractors on site to ensure that environmental requirements are 
met; 

provide information/training to employees and contractors regarding 
their environmental obligations; and 

liaise with contractors, other PRCL staff and Government agencies, as 
required. 

The Burrup Ammonia/Urea Plant EMP is a management and monitoring plan. 
Being a long-term commitment, it will be periodically reviewed and updated 
based on the results of monitoring, auditing and improvements in industry 
practices. An integral part of this improvement process involves an effective 
feedback system. To provide this feedback, the Operations Manager will 
ensure that: 

regular inspections of key areas highlighted in the EMP are undertaken; 
and 

environmental incidents (eg. major hydrocarbon spills, disturbance to 
rehabilitation areas) are reported and rectified. 

The Site Manager for the contracting company undertaking the construction 
of the plant will have the following responsibilities: 

ensuring compliance with all environmental requirements as specified in 
the contract; 

maintaining routine contact with the Operations Manager to ensure the 
integration of environmental objectives between permanent and contract 
staff; and 

providing monthly reports to PRCL site management on environmental 
issues and conducting regular audits. 
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2.1 COMMITMENT PRCL has made the following commitment to develop an Environmental 
Management Plan for the construction and operation of the Bun-up Ammonia 
Urea Plant and associated infrastructure. 

Proponent Commitment 1: Environmental Management (CER, July 1998) 

PRCL will prepare and implement an Environmental Management Plan 
(EMP) for construction and operation of the Ammonia/Urea Plant, structured 
according to the draft EMP submitted with the CER. The EMP will include 
objectives, management practices, responsibilities, timing, reporting, 
monitoring and review. 

	

2.2 STRUCTURE AND 	PRCL is committed to protecting the environment during the construction and 

	

SCOPE 	operation of the Bun-up Ammonia/Urea Plant The EMP has been structured 
into the following main components to facilitate implementation. 

Part A - Introduction and General Issues, comprising: 

- 	General Housekeeping and Rubbish; 

- 	Greenhouse Gases; 

- 	Contracting; 

- 	Site Induction and Policies; 

- 	Performance Auditing; and 

- 	Annual Report. 

Part B - Construction. 

Part C - Operation. 

The EMP is a dynamic document reflecting current knowledge, operations 
and application of technology by PRCL. It is a reference document that 
provides an overview of the environmental initiatives to be undertaken by 
PRCL at the Bun-up Ammonia/Urea Plant. This document is not intended to 
provide details of the daily activities and procedures to be implemented at the 
site, but to indicate the objectives for management, the approach to be taken, 
the performance indicators to be met and the responsible personnel. 

The detailed daily environmental management activities to be undertaken will 
be developed on-site by PRCL personnel under the supervision of the 
Operations Manager. These procedures will be based on site specific factors 
and practical means of implementation. This also retains the desired degree 
of flexibility to allow specific procedures to be based on operational 
experience and monitoring. 

Performance indicators have been identified for the planned environmental 
management programmes. These will be revised following the issuing of the 
Ministerial conditions and applicable licences, as required, for the operation 
of the Project. 

The main components of the Project are addressed in the EMP with respect to 
the following, where applicable: 

a brief description of the environmental factor and potential associated 
impacts; 

environmental management objectives; 

management practices; 
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monitoring; 

performance indicators; 

responsibility; 

critical dates; and 

reporting requirements. 

Being a dynamic document, the EMP will be reviewed and updated regularly 
in keeping with PRCL's commitment to continuous improvement. This 
review process will allow PRCL the flexibility to best achieve good 
environmental performance. 

2.3 EMP REVIEW AND The EMP has been developed for the construction and operation of the 

REVISION 	Burrup Ammonia/Urea Plant. The EMP will need to be periodically 
reviewed and updated to ensure that stated objectives and environmental 
management practices are achieved as the Project evolves. 

Minor operational changes will occur from time to time requiring changes to 
the EMP. The EMP will also require periodic amendments to account for 
changes in the Pollution Prevention Licence and other applicable licences. 

Major changes to the Project, such as an expansion of production, may also 
require further assessment by the Environmental Protection Authority where 
changes are not adequately covered by current approvals. The EMP would 
need to be amended as a consequence. It is therefore important that 
procedures for updating the EMP are clearly defined. 

OBJECTIVE The objective of the EMP is to ensure that the document is current according 
to: 

the Ministerial Statement of Approval under Part IV of the 
Environmental Protection Act 1986; 

DEP Works Approval and Pollution Prevention Licence; 

other relevant licences and statutory requirements; and 

operational circumstances. 

MANAGEMENT PRACTICES The EMP will be reviewed and revised on at least an annual basis. 

Factors such as changes to the Project, operational experience, new initiatives 
for environmental management and regulatory changes will be taken into 
account. 

Relevant government agencies will be consulted where a proposed change 
may relate to a particular agency's area of responsibility. Approval for 
amendments will be sought through the DEP. 

Once an amendment has been approved by PRCL and the DEP, amended 
sections will be distributed to replace revised sections. Revision numbers and 
dates are shown in the bottom right of each page. 

A document control system will be implemented to ensure that copies of the 
EMP held by the various parties are updated as revisions occur. This will 
require the establishment of register for controlled copies of the EMP both 
internally within PRCL and externally. 

PERFORMANCE Proponent Commitment 1: Environmental Management (CER, July 

INDICATORS 1998). 
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PRCL will prepare and implement an Environmental Management Plan 
(EMP) for the construction and operation of an Ammonia/Urea Plant on the 
Burrup Peninsula, to the satisfaction of the Environmental Protection 
Authority, on advice from the Department of Environmental Protection and 
other relevant Government agencies. 

The EMP will be developed in accordance with statutory conditions applied 
to the approved Project. The EMP will be reviewed and updated as required. 

The EMP will address and PRCL will commit to managing the following 
environmental factors: 

surrounding environment; 

vegetation disturbance and clearing; 

fauna; 

surface water; 

groundwater; 

marine environment; 

Aboriginal heritage; 

dust; 

gaseous emissions 

noise; 

hazardous materials; and 

waste management. 

RESPONSIBILITY PRCL's Project Manager is responsible for activities required to fulfil the 
EMP during construction and PRCL's Operations Manager will be 
responsible when the plant is commissioned. 
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Following the formal assessment of the CER for the Burrup Ammonia/Urea 
Plant, the Western Australian Minister for the Environment will issue a 
statement under Section 45 of the Environmental Protection Act 1986 stating 
the environmental protection conditions to be applied to the Project. These 
Ministerial Conditions will be incorporated into the EMP. In addition, a 
Works Approval and Pollution Prevention Licence issued under Part V of the 
Environmental Protection Act 1986 will be sought from the DEP. 

The Proponent must also comply with relevant environmental legislation, 
regulations, Australian Standards and codes of practice administered by other 
State and Federal Government agencies. These acts, standards and codes of 
practice, their applications to the Project and the responsible Government 
department are listed in Table 2-1. 

TABLE 2-1 

ENVIRONMENTAL LEGISLATION AND STANDARDS AND THEIR APPLICATION 

wwc ResponsibleDepartment 

Aboriginal Heritage Act 1972-1980 (in Controls Aboriginal sites, Aboriginal Affairs Dept. 
particular Section 18). particularly disturbance. 
Agriculture and Related Resources Management of weeds and pests. Agriculture Western 
Protection Act 1976. Australia. 
Australian Heritage Commission Act 1975. Lists areas of national heritage Australian Heritage 

significance. Commission. 
Bush Fires Act 1954. Management of fire safety. Bush Fires Board. 
Clean Air Regulations 1967 Regulates air borne emissions. Dept Environmental 

Protection. 
Conservation and Land Management Act Management of flora and fauna Dept of Conservation and 
1984. and reserves. Land Management. 
Environmental Protection Act 1986 (Part V). Works Approvals, Pollution Dept Environmental 

Prevention Licences. Protection. 

Explosives and Dangerous Goods Act 1961. Specifies storage, handling and Dept Minerals and Energy. 
blasting requirements.  

Health Act 1911. Sewage disposal facilities. Dept of Health. 
Local Government Act 1995 Governs the constitution, Dept. of Local Government. 

functions, election and 
administration of local 
government in WA. 

Main Roads Act 1930 Regulates the construction, Main Roads Western 
maintenance, supervision of, and Australia. 
access to roads. 

Native Title Act 1993. Handles Aboriginal claims for land Ministry for Premier and 
ownership. Cabinet. 

Ozone Protection Act 1989 (Federal) Controlling the manufacture of Dept. of Environment, Sport 
ozone depleting substances. and Territories. 

Poisons Act 1964. Regulates and controls the Dept of Health. 
possession and use of poisons and 
other substances. 

Rights in Water and Irrigation Act 1914. Licensing groundwater abstraction. Water and Rivers 
Commission. 

Soil and Land Conservation Act 1945. Controls land degradation and Agriculture Western 
clearing of land. Australia. 
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r 	rzCode Application r inn Department 

State Planning Commission Act 1985. I  Controls the development of land I Ministry for Planning. 
in the State. 

Waterways Conservation Act 1976. Conservation and management of Water and Rivers 
waters and the associated land and Commission. 
environment. 

Wildlife Conservation Act 1950. Rare flora and fauna protection. Dept of Conservation and 
- Land Management. 

Australian Standard (AS 1 940-1 993) The 
Storage and Handling of Flammable and 

Design specifications for the 
handling and storage of flammable 

Dept Minerals and Energy. 

Combustible Liquids. and combustible liquids.  
Australian Code of Practice for the Transport Outlines the classification of Dept Minerals and Energy. 
of Dangerous Goods by Road and Rail 1992. dangerous goods and the 

packaging, transport and labelling 
requirements. 
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4.1 WASTE 	The construction and operation of the ammonia/urea plant and associated 

	

MANAGEMENT 	infrastructure will generate waste materials. 

OBJECTIVES The objectives of the EM? are: 

to implement best practice to avoid creating a contaminated site; 

to manage waste streams in a manner that is environmentally responsible 
and complies with statutory requirements; and 

to minimise the generation of waste from the site by reusing waste 
streams and recycling materials, wherever practicable. 

MA NAGEMENT PRACTICES All waste streams will be identified and hazardous wastes classified and 
labelled in accordance with regulatory requirements. 

Where practicable, waste generation will be minimised through the adoption 
of efficient designs, procedures and materials. 

Wherever practicable, materials (eg. batteries, 200 L drums and scrap metal) 
will be recycled. Non-recyclable solid waste will be disposed of at the 
Dampier landfill facility. 

	

MONITORING 	Details of quantities of waste materials recycled will be kept for reporting 
purposes. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

	

4.2 GREENHOUSE 	The construction and operation of the ammonia/urea plant and associated 

	

GASES 	infrastructure will gen erate minimal quantities of greenhouse gases. 

OBJECTIVES The objectives of the EM? are to: 

manage greenhouse emissions in accordance with the EPA (1998) 
guidance document Minimising Greenhouse Gas Emissions; 

meet the requirements of the United Nations' Framework Convention on 
Climate Change; 

reduce emissions of greenhouse gases relative to production; and 

promote energy efficiency. 

MANAGEMENT PRACTICES Wherever practicable, PRCL will reuse, recycle and reduce the use of 
materials as part of its operation. 

The efficient use of energy will be actively promoted in the following areas: 

design of plant equipment; 

fuel selection; and 

product transport. 

	

MONITORING 	Regular inspections will be carried out to ensure that greenhouse gas 
management systems are effective and in compliance with relevant 
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regulations. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

4.3 CONTRACTING 	Construction of the ammonia/urea plant will be undertaken by a number of 
contractors managed by PRCL. 

OBJECTIVES The objectives of the EMP are: 

to ensure that the environment is protected by incorporating 
environmental responsibilities into written contracts which require 
contractors to comply with this EMP and other requirements of PRCL; 
and 

to ensure that PRCL maintains appropriate records on the activities and 
environmental performance of contractors. 

MANAGEMENT PRACTICES Contractors will be employed by PRCL to undertake construction activities 
for the Project. 

Contractors will be required to apply appropriate environmental management 
practices in carrying out the contracted work to minimise environmental risks. 

Contracts will have environmental clauses to ensure contractors meet 
environmental standards. 

Contractor employees will undergo a site induction which will include 
environmental requirements. 

PERFORMANCE Contractor's performance will be measured against specific clauses in 

INDICA TORS individual contracts for environmental management. 

MONITORING The monitoring of contractors will be carried out to ensure compliance with 
issues raised during the audit process and conditions specified in contracts. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Prior to the commencement of the construction phase, environmental clauses 
will be written into all appropriate contracts and procedures will be developed 
for the monitoring of contract compliance. 

4.4 SITE INDUCTION AND The success of the environmental management programmes implemented 

POLICIES 

	

	during the construction and operation of the Project will be largely dependent 
on the personnel involved. 

OBJECTIVES The objectives of the EMP are: 

to ensure all staff working on the site are aware of the environmental 
issues and commitments made to environmental management; and 

to establish site policies to ensure compliance with environmental 
management commitments. 

MANAGEMENT PRACTICES A programme of employee education will be implemented to ensure that all 
personnel are aware of PRCL's environmental responsibilities. A 
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environmental component will be included in the general site induction 
programme with specific emphasis placed on the individual's responsibility to 
observe environmental rules, regulations and policies. 

Visitors to the plant will be informed of the their relevant environmental 
requirements. They will be advised that conformance to these requirements is 
a condition of being allowed to enter and remain on the site. 

site Policies 

The following site environmental policies have been developed. 

The use of firearms on the Project site is prohibited. 

Pets are not to be taken onto the Project site. 

The unnecessary removal of flora is prohibited. 

The capture or harassing of native fauna is prohibited. 

Unauthorised burning of native vegetation on the site is prohibited. 

Aboriginal Issues 

All employees and contractors will undergo a compulsory induction, which 
includes their obligation under Section 15 of the Aboriginal Heritage Act 
1972-1980 to report any archaeological material encountered during ground 
disturbance. 

It is also prohibited for employees or contractors to access Aboriginal sites. 

PERFORMANCE PRCL will ensure that all employees and contractors undergo a site induction 

INDICATORS programme where they will be adequately briefed and made aware of the 
environmental constraints imposed on the Project and themselves. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Site inductions will be conducted within two weeks of commencing 
employment on site. 

	

4.5 PERFORMANCE 	Internal auditing is an important part of implementing the EMP to ensure that 

	

AUDITING 	specified objectives and performance criteria are met. Where non- 
conformances are identified, action needs to be taken to improve 
environmental performance. 

OBJECTIVE The objective of the EMP is to systematically check the performance of site 
personnel and contractors to ensure that the EMP objectives and performance 
indicators are met. 

MANAGEMENT PRACTICES PRCL will prepare an internal audit schedule to periodically check the 
environmental performance of PRCL employees and contractors. Internal 
audits will be undertaken by individuals delegated authority by the PRCL 
Operations Manager. 

Non-conformance will be dealt with in accordance with contractual 
arrangements, where appropriate, and actions developed and implemented to 
rectify the problem. 
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PERFORMANCE Environmental audits will be conducted based on performance indicators 

INDICA TORS identified for various management aspects in the EMP. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES 	Scheduled internal audits will be conducted at six monthly intervals during 
the construction period and annually once operations commence. 
Unscheduled auditing will be undertaken to coincide with benchmarks for 
various construction and operational activities to ensure contractual 
compliance. 

4.6 ANNUAL REPORT Annual reports will be prepared to document environmental management 
activities and compliance with conditions of the DEP Works Approval and 
Pollution Control Licence. 

OBJECTIVES The objectives of the EMP are: 

to concisely document environmental management activities for the 
reporting year and proposed activities and developments in the 
following year; and 

to assist in the preparation of the annual environmental/performance 
compliance reports to the requirements of the DEP. 

MANAGEMENT PRACTICES An annual environmental performance/compliance report will be prepared 
containing the following information: 

Project summary including a Project summary table; 

plant layout; 

body of the report describing environmental management including the 
results of monitoring programmes; 

table summarising compliance with Project conditions and 
commitments; 

future work programme describing the environmental management 
proposed for the following year; and CP 

additional information relevant to the Project. 

PERFORMANCE The annual report shall conform with DEP requirements for Performance and 

INDICATORS Compliance reporting. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 
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ABBREVIATIONS 	CER Consultative Environmental Review 

DEP Department of Environmental Protection 

dB(A) decibels 'A' weighted 

EMP Environmental Management Plan 

EPA Environmental Protection Authority 

GJ giga (1O) joules 

ha hectares 

ISO International Standards Organisation 

kJJh kilolitres per hour 

km kilometre 

LNG liquefied natural gas 

ML/h megalitres per hour 

mm millimetre 

PRCL Plenty River Corporation Limited 

tpa tonnes per annum 

tpd tonnes per day 
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Land Management 

	

1.1 VEGETATION AND 	The construction of the Burrup Ammonia/Urea Plant and associated 

	

FLORA 	infrastructure will result in the disturbance of approximately 30 ha through 
clearing. Vegetation will be removed from designated areas during the 
construction of the ammonia/urea plant and associated infrastructure and 
stockpiled for later use or used immediately for rehabilitation. 

A vegetation and flora survey of the plant site was undertaken in November 
1997 (Astron Environmental, 1997). No Declared Rare Flora were identified 
within the proposed plant site. 

Three Priority species were identified. A small area containing these species 
is likely to be disturbed by construction activities, however there are 
populations of these species elsewhere on the site. 

A major drainage feature occurs to the north-west of the site, between the 
proposed plant site and the service corridor. This drainage feature contains a 
significant Eucalyptus vegetation community. The north-west section of the 
plant site will not be disturbed during construction. 

OBJECTIVES The objectives of the EMP are outlined below. 

To protect Declared, Rare and Priority Flora. 

To minimise the loss of locally and regionally significant vegetation 
associations and plant habitats. 

To control the impact of clearing activities on the surrounding 
environment (ie. flora and fauna habitats, landform and drainage 
systems) by adopting a minimum disturbance policy. Where disturbance 
is unavoidable, it will be undertaken in a manner which limits the area 
cleared to the minimum necessary, reduces the potential for erosion and 
promotes the natural return of vegetation and fauna. 

To conserve and reuse the vegetation and topsoil which contains seeds, 
nutrients, organic matter and micro-organisms required for establishing 
vegetation on rehabilitated areas. 

MANAGEMENT PRACTICES PRCL has a policy of minimum land disturbance. This practice will be 
applied to the construction of the ammonia/urea plant and the following 
measures will be undertaken. 

Plans will be produced before and approved by the PRCL Project 
Manager before clearing occurs. The plans will indicate the locations of 
vegetation communities, areas which require cut or fill, define limits for 
clearing and identify areas not to be disturbed. 

No unauthorised clearing is to occur, in accordance with contractual 
obligations (see Part A, Section 4.3 - Contracting). The importance of 
these obligations shall be communicated to all employees and 
contractors through the induction process. Contractors will not be 

ZD 

permitted to leave the site until unauthorised disturbance is rehabilitated. 

Vegetation, where present, will be removed and either directly placed on 
disturbed areas to reduce erosion and encourage seed propagation or 
stored for later return. Burning will be prohibited. 

Removal of large shrubs (greater than 2 m tall) will be avoided, where 
practicable, along the pipeline and conveyor alignments within the 
service corridor. 
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PRCL will minimise the disturbance of flora and vegetation in the Project 
Area by: 

parking vehicles and machinery only in designated locations; 

prohibiting off-road recreational activities on the plant site; 

raising the awareness of the workforce about conservation issues 
through the environmental induction programme (see Part A, Section 4.4 
- Site Induction and Policies); 

progressively rehabilitating disturbed areas; and 

preserving significant trees and vegetation, wherever practicable. 

PERFORMANCE Proponent Commitment 5: Service Corridor Survey (CER, July 1998) 
INDICA TORS PRCL will contribute to a biological survey of the service corridor and 

provide results to CALM and DEP. 

General Commitments 

PRCL will comply with the requirements of the Department of 
Environmental Protection (DEP), Department of Conservation and Land 
Management (CALM), and other relevant decision making authorities, 
as contained in the appropriate regulations, codes of practice and 
legislation. 

PRCL will avoid unnecessary disturbance to areas which are not 
required for processing or infrastructure development. 

Clearing will comply with plans approved by the PRCL Project 
Manager. 

MONITORING The PRCL Project Manager will regularly inspect the site during construction 
to ensure adherence to clearing plans and to ensure that vegetation is being 
cleared and stockpiled in the appropriate locations. 

RESPONSIBILITY PRCL's Project Manager is responsible for activities required to fulfil the 
EMP. 

	

CRITICAL DATES 	Prior to the commencement of construction, a plan will be prepared outlining 
the areas to be cleared. If it is necessary to disturb additional areas, approval 
will be sought prior to the commencement of any clearing activities. 

	

1.2 TOPSOIL 	Topsoil will be removed from designated areas during the construction of the 

	

MANAGEMENT 	plant and associated infrastructure, however the availability of topsoil is very 
limited due to the rocky nature of the plant site and service corridor. 

OBJECTIVES The objective of the EMP is to conserve and reuse topsoil which contains 
seeds, nutrients, organic matter and micro-organisms required for establishing 
vegetation on rehabilitated areas. 

MANAGEMENT PRACTICES The following measures will be undertaken: 

A plan will be prepared showing all areas requiring topsoil removal 
before stripping occurs. 

Topsoil will be stripped prior to land disturbance, wherever it is present 
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and safely accessible. 

Topsoil will be stripped from areas to be disturbed, such as access 
roads, lay down areas and borrow pits. The topsoil will be stripped to a 
depth of 100 mm - 150 mm, wherever present and stockpiled. 

Wherever possible, topsoil will be applied as soon as practicable to 
areas being rehabilitated. However, if stripped topsoil exceeds 
rehabilitation requirements at that time, the excess topsoil will be stored 
in stockpiles for later use. 

Topsoil stockpiles will be linear and will not exceed 2 m in height, to 
maintains the soil's biological activity. 

Topsoil stockpiles shall be clearly marked in the field, documented and 
identified on a site plan. Plans indicating the location and volume of 
topsoil stockpiles will be updated periodically. 

PERFORMANCE General Commitments 

INDICATORS • PRCL will comply with the requirements from the DEP and other 
relevant decision making authorities contained in the appropriate 
regulations, codes of practices and legislation. 

Topsoil movement will comply with plans approved by the PRCL 
Project Manager. 

MONITORING 	Regular inspections will be undertaken to ensure that topsoil is being 
removed and stockpiled in the appropriate locations. 

RESPONSIBILITY PRCL's Project Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Prior to the commencement of construction, a plan will be prepared indicating 
areas where topsoil is to be recovered and stored. 

1.3 FAUNA 	A fauna survey of the plant site was undertaken in November 1997 (Astron 
Environmental, 1997). Potential habitats identified during the field survey 
indicated that several restricted or reserve listed species may occur on the 
site, however none of these species were evident during the survey. 

OBJECTIVES The objective of the EMP is to ensure the conservation status of all fauna 
species is not threatened. 

MANAGEMENT PRACTICES 	The impacts of the clearing activities on fauna will be minimised by limiting 
clearing to that which is absolutely essential and limiting road and track 
development. 

A condition will be included in contracts which prohibits unauthorised 
clearing. Contractors will not be permitted to leave the site until unauthorised 
disturbance is rehabilitated. 

Return of cleared vegetation (eg. spinifex clumps, tree limbs etc) on 
rehabilitated areas will promote the return of fauna species by providing 
habitat, shelter and food sources. 

Other management practices will include: 

covering all foundation holes, trenches, etc. wherever practicable, to 
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prevent injury to fauna; 

inspecting open holes and trenches regularly for trapped fauna and 
releasing uninjured trapped individuals; 

rehabilitating disturbed areas progressively to restore habitats; 

raising the awareness of the workforce about conservation issues 
through the environmental induction programme (see Part A, Section 4.4 
- Site Induction and Policies); and 

parking vehicles and machinery only in designated locations to minimise 
habitat damage. 

General workforce training will be undertaken to ensure that the workforce 
causes minimal accidental or intentional impacts on fauna. This will include 
observing all site policies (see Part A, Section 4.4 - Site Induction and 
Policies). 

PERFORMANCE Proponent CommitmentS: Service Corridor Survey (CER, July 1998) 
INDICATORS PRCL will contribute to a biological survey of the service corridor and 

provide results to CALM and DEP. 

General Commitments 

PRCL will comply with the provisions of the Wildlife Conservation Act 
1950. 

Clearing will be minimised and consistent with clearing plans approved 
by the PRCL Project Manager. 

	

MONITORING 	Periodic monitoring of rehabilitated areas will be undertaken. Parameters to 
be monitored will include the establishment and development of fauna 
habitats and evidence of the return of fauna. 

RESPONSIBILITY PRCL' s Project Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Prior to the commencement of construction, a clearing plan will be developed 
to minimise the disturbance of fauna habitats in the Project area. 

	

1.4 REHABILITATION 	During the construction of the Project, there will be some disturbance to areas 
which are not required for the operation of the Project, including temporary 
access roads and disturbed areas within the service corridor. 

OBJECTIVES The objectives of the EMP are to: 

define an acceptable ongoing land use and rehabilitation strategy; 

reduce dust generation and stabilise areas disturbed through construction 
activities; and 

to make effective use of topsoil, seeds, water and landform as well as 
capital and labour in rehabilitating disturbed areas. 

MANAGEMENT PRACTICES General Post-Construction Rehabilitation 

During construction, topsoil will be stripped and stored in low stockpiles for 
use in later rehabilitation. 

Rehabilitation of areas disturbed during construction such as temporary 
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access roads, material storage areas, hardstand areas and parking areas will be 
undertaken as soon as these areas are no longer required for construction 
purposes. Rehabilitation will focus on surface preparation for revegetation 
and include: 

contouring of Sites as required to blend with the surrounding environment; 

ripping to prevent compaction and to promote infiltration; 

construction of erosion structures, where necessary; 

spreading topsoil and litter; and 

seeding of local native species, where required 

Vegetation cleared during construction will be layered on the surface of 
rehabilitated areas to provide some protection against wind erosion, to 
provide a seed source and to restrict access to regenerating surfaces. 

Access will be restricted to disturbed areas to minimise the spread of weeds, 
feral animals and diseases. 

Borrow Pits 

Borrow pits will be rehabilitated as soon as possible following the completion 
of extraction. Rehabilitation will include: 

landscaping of the pits to provide a free-draining site; 

battering of the walls to promote surface stability; 

complete or partial filling of the excavation (depending on size) with 
excess spoil from site clearing and excavations; 

ripping the rehabilitated area along the contour and respreading topsoil 
and litter; and 

direct seeding of local native species where there is insufficient topsoil. 

Access Roads 

At the completion of construction: 

the flat surface of temporary access roads will be ripped; 

the sloping sections will be ripped across the slope to direct water laterally 
away from the slope to prevent gullying; 

the natural contour of drainage systems interrupted by the road will be 
restored; and 

where tracks have been eroded to below surface level, earth bunds may 
need to be constructed to prevent water channelling along the track. 

Service Corridor 

Along the service corridor, disturbed areas not required for access will be: 

contoured and ripped to enhance rainwater infiltration and root 
penetration and to trap seeds and organic matter; 

covered with cleared vegetation; and 

contoured to restore the natural grade, relief and drainage. 

PERFORMANCE / Rehabilitation will comply with DEP and CALM requirements. 
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INDICA TORS 

MONITORING Regular inspections will be carried out during the construction phase to assess 
the progress of rehabilitation. 

RESPONSIBILITY PRCL's Project Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Areas no longer required for construction or operation will be rehabilitated as 
soon as possible following the completion of construction. 

1.5 ABORIGINAL Three Aboriginal sites have been identified within the proposed plant site, 

HERITAGE two of which are located close to proposed infrastructure and will require 
management to ensure that they will not be disturbed during construction 
activities. A number of Aboriginal sites have been identified within the 
service corridor which may be affected by infrastructure development. 

OBJECTIVES The objectives of the EMP are: 

to avoid disturbance to Aboriginal sites; and 

to ensure that the disturbance of any site complies with the Aboriginal 
Heritage Act 1972-1980. 

MANAGEMENT PRACTICES Wherever possible, disturbance to Aboriginal sites will be avoided. 

To minimise damage to Aboriginal sites, all employees and contractors will 
undergo a compulsory induction. This will include education about their 
obligations under Section 15 of the Aboriginal Heritage Act 1972 - 1980 to 
report any potential Aboriginal sites discovered in the vicinity of the plant to 
the PRCL Project Manager. 

The two Aboriginal sites in the south-west of the site will be located and 
fenced off to prevent disturbance. 

The Project Manager will advise the Aboriginal Affairs Department of any 
potential site discovered. 

Where disturbance to any Aboriginal site is unavoidable, ministerial 
approvals to disturb the site will be sought, in accordance with Section 18 of 
the Aboriginal Heritage Act 1972 - 1980, prior to the commencement of 
construction activities in the vicinity of the site. Where approval to disturb an 
Aboriginal site is not granted, PRCL will ensure that the site is avoided 
during construction activities. 

PERFORMANCE General Commitments 

INDICATORS • PRCL will comply with the provisions of the Aboriginal Heritage Act 
1972-1980. 

Clearing will be minimised and consistent with clearing plans approved 
by the PRCL Project Manager. 

MONITORING 	Periodic inspections will be undertaken to ensure compliance with the 
Aboriginal Heritage Act 1972-1980. 
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RESPONSIBILITY PRCL's Project Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Permission will be sought under the Aboriginal Heritage Act 1972-1980 prior 
to disturbance of Aboriginal sites, if required. 

REPORTING 	All employees and contractors will promptly report any potential Aboriginal 
sites in the vicinity of the plant site to PRCL. 
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2.1 	SURFACE WATER 	Minor drainage lines will be interrupted by the construction of the plant. This 
has the potential to cause erosion and flooding and impact vegetation 
downstream of these areas. 

OBJECTIVES The objectives of the EMP are: 

to ensure there are no long-term adverse changes to existing drainage 
systems, vegetation/land systems and dependent fauna; 

to avoid unnecessary disturbance to natural drainage lines; 

to minimise impacts on the quality of surface water and to contain any 
contaminated water on site; and 

to ensure that the quality of water returned to local and regional surface 
water will not result in significant deterioration of these resources. 

MANAGEMENT PRACTICES Where natural drainage lines will be interrupted by the construction of the 
plant, runoff will be diverted around the plant using bunds and diversion 
channels. Water will then re-enter the natural drainage system downstream of 
the developed area. 

Potentially harmful substances (eg. fuels and blasting compounds) will be 
stored in bunded areas to minimise discharge to the environment. 

Bunds and diversion channels will be: 

designed to withstand a 1 in 50 year rainfall event; 

stabilised to minimise erosion; and 

constructed with sediment traps on discharge points. 

A Works Approval will be applied for under Part V of the Environmental 
Protection Act 1986 for relevant water discharges. Drainage from bunded 
sections of the plant site will be collected in stormwater retention ponds. Any 
water released from the site will conform with the Western Australian Water 
Quality Guidelines for Fresh and Marine Waters (1993) and/or relevant 
licence conditions for water quality. 

To reduce erosion, the disturbance of surface soils will be minimised by 
restricted clearing followed by rehabilitation as soon as possible. 

Culverts will be placed under roads to permit the free flow of drainage water 
from the site. 

PERFORMANCE Proponent Commitment 2: Mangroves (CER, July 1998) 
INDICATORS PRCL will prepare and implement a monitoring programme for the mangrove 

system in King Bay. The monitoring programme will involve collecting 
background data, then assessing the impact of wastewater discharge on the 
mangrove system. 

General Commitments 

PRCL will comply with the requirements of the DEP Works Approval in 
relation to the quality of discharge water. 

PRCL will avoid disturbance of natural drainage lines, where possible. 

Where avoidance of natural drainage lines is not possible, PRCL will develop 
and implement a site drainage plan and monitoring programme, to manage 
and assess the impacts of modified drainage on vegetation. 
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MONITORING 	Visual inspection of vegetation will be undertaken in areas where drainage is 
interrupted to ascertain whether there are any significant impacts on 
vegetation. 

Monitoring of background surface water quality in the tidal flats will 
commence prior to construction, as part of the mangrove system monitoring 
programme. 

RESPONSIBILITY PRCL's Project Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Prior to the commencement of construction: 

an application will be made for a Works Approval under Part V of the 
Environmental Protection Act 1986 for all water discharges; 

a drainage management plan will be prepared, showing the inputs, outputs 
and control structures needed for surface water flow; and 

surface water quality monitoring will commence. 

	

REPORTING 	Reporting for the Project will be undertaken in accordance with the 
requirements of the DEP Works Approval. 

	

2.2 GROUNDWATER 	The potential for groundwater contamination to occur during the construction 
period is limited as there will be no process discharges at this stage. There is 
some potential for minor groundwater contamination through spillage of fuels 
or other materials used during construction. 

OBJECTIVES The objective of the EMP is to implement best practice to avoid 
contaminating the groundwater resource. 

MANAGEMENT PRACTICES To maintain the quality of the groundwater resource: 

contaminated water ponds will be designed and constructed to prevent 
leakage to the groundwater system; 

wastes generated during construction will be properly handled until 
removed from site and disposed of in accordance with appropriate 
regulations (see Part A, Table 2-1); 

emergency procedures will be established for handling accidents involving 
hazardous substances, including spillage during fuelling of mobile 
equipment; and 

potentially harmful substances (eg. fuels and blasting compounds) will be 
stored in bunded areas to minimise discharge to the environment. 

PERFORMANCE Proponent Commitment 2: Mangroves (CER, July 1998) 
INDICA TORS PRCL will prepare and implement a monitoring programme for the mangrove 

system in King Bay. The monitoring programme will involve collecting 
background data, then assessing the impact of wastewater discharge on the 
mangrove system. 

General Commitments 
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Construction will be carried out in accordance with the requirements of the 
Works Approval for the plant which will be issued by the DEP. 

The storage of hazardous materials on site will comply with the Explosives 
and Dangerous Goods Act 1961, the Dangerous Goods Regulations 1992 
and the associated applicable codes, guidelines and Australian Standards 
outlined in Part A, Table 2-1. 

Bulk fuels will be stored in accordance with DME requirements and the 
Australian Standard for The Storage and Handling of Flammable and 
Combustible Liquids (AS 1940 - 1993). 

	

MONITORING 	Monitoring of background groundwater quality in the tidal flats will 
commence prior to construction, as part of the mangrove system monitoring 
programme. 

	

RESPONSIBILITY 	PRCL's Project Manager is responsible for activities required to fulfil the 
EMP. 

	

CRITICAL DATES 	Prior to the construction of the plant, groundwater quality monitoring will 
commence. 

	

REPORTING 	Reporting for the Project will be undertaken in accordance with the 
requirements of the DEP Works Approval. 
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The potential for marine impacts to occur during the construction period is 
limited as there will be no process discharges at this stage. There is some 
potential for minor disturbance to the sea bed during installation of the sea 
water intake. 

OBJECTIVES The objective of the EMP is to minimise impacts to the shoreline and 
nearshore habitats of the marine environment. 

MANAGEMENT PRACTICES The sea water intake will be constructed off the existing wharf facilities, or by 
running a pipeline along the sea bed to the sea water intake. Any necessary 
disturbance to the sea bed will be localised, minimising disturbance to the 
area. 

Direct disturbance to the mangrove system in King Bay will be avoided by 
locating the wastewater discharge pipework south of the plant in the saline 
tidal fiats, rather than extending the pipework directly to King Bay. 

PERFORMANCE Proponent Commitment 2: Mangroves (CER, July 1998) 
INDICATORS PRCL will prepare and implement a monitoring programme for the mangrove 

system in King Bay. The monitoring programme will involve collecting 
background data, then assessing the impact of wastewater discharge on the 
mangrove system. 

MONITORING The mangrove system monitoring programme will commence prior to 
construction, incorporating Stage 1 of the programme. 

The objective of Stage 1 is to characterise the natural salinity, temperature 
and sediment movement changes along the proposed discharge pathway from 
the discharge point south of the plant, along the tidal flats, to King Bay. 

Stage 1 will involve pilot investigations to assist in determining the 
appropriate number of sampling sites and frequency and duration of 
sampling. Background data will then be collected to provide information on 
the range of salinity, temperature and sediment movement experienced 
downstream of the discharge. 

Indicatively, the programme would involve monitoring temperature and 
salinity changes over typical tidal cycles as well as seasonal events such as 
high water spring tides and cyclones which may influence the salinity, 
temperature and sediment movement in King Bay. 

RESPONSIBILITY PRCL's Project Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Stage 1 of the mangrove system monitoring programme will commence prior 
to the construction of the plant. 

REPORTING Reporting for the Project will be undertaken in accordance with the 
requirements of the DEP Works Approval. 
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The construction of the ammonia/urea plant will generate waste materials and 
will require the use of a range of materials tenned 'hazardous'. 

OBJECTIVES The objectives of the EM? are: 

to ensure waste minimisation and recycling practices are developed and 
implemented; 

to minimise the potential adverse effects, risk and liability associated with 
waste and hazardous materials at the ammonia/urea plant; 

to ensure that hazardous wastes are properly collected, segregated, 
transported, treated and disposed; and 

to ensure that the transport, handling and storage of hazardous materials is 
in accordance with the Explosives and Dangerous Goods Act 1961, the 
Dangerous Goods Regulations 1992 and the associated applicable codes, 
guidelines and Australian Standards. 

MANAGEMENT PRACTICES General 

To ensure the safe handling of hazardous materials used on site, PRCL will 
adopt a formal Hazardous Materials Management Programme (HMMP) 
which will incorporate the following elements: 

adoption of a formal policy statement; 

designation of responsibility for all elements of the programme; 

employee participation; 

training of personnel; 

dissemination of information; 

establishment of purchasing and inventory controls; and 

environmental monitoring. 

The transportation, handling, storage and disposal of these materials will 
comply with all the local and State regulations. 

Fuel Storage 

Bulk storage areas will be designed and constructed to ensure that water does 
not accumulate in the bunded area. Any liquids that collect will be promptly 
pumped or manually drained from the area. 

Adequate access to the bunded storage area will be constructed for refuelling 
and emergency vehicles. 

Bulk Storage Tanks 

All permanent fuel storage areas will be constructed as described in 
Australian Standard 1940 The Storage and Handling of Flammable and 
Combustible Liquids (AS 1940-1993). This includes impervious floors and 
bunding with a capacity to contain 110% of the volume of the large st tank or 
25% of the total volume stored in the compound. Distances between the 
tanks and between the tanks and the bunding, as described in the Standard, 
will be maintained. 

The storage area will be graded to drain away from the storage tanks to a 
sump which can be emptied or pumped, as required. 
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All bulk storage tanks and fuel storage areas will be appropriately labelled, as 
required by the relevant legislation. 

Bulk storage tanks will be regularly inspected for leakage. If leaks are 
detected, the Project Manager will be immediately informed and 
arrangements made for the tanks to be emptied and repaired. 

Drums 

All drums of hydrocarbon products will be stored upright in appropriately 
constructed bunded areas. Where practicable, these will be covered to 
prevent water collecting on the tops of the drums and causing corrosion. 
Permanent and temporary storage areas will have impermeable floors and 
bunding. 

Drums will be checked regularly for signs of corrosion and leaks. 

All drums will be appropriately labelled, as required by the relevant 
legislation. 

pffls 

Spill control equipment will be stored in critical locations to allow for a quick 
response to spills. 

Potential spillage will be contained and appropriately managed by techniques 
including the placement of absorbent material and the excavation and removal 
of contaminated soil. 

Waste Disposal 

The storage of waste oil on site will be in accordance with the Dangerous 
Goods Regulations 1992. Waste oil containers will be clearly labelled, 
inventoried and stored in properly bunded and labelled areas prior to 
collection and will be separated from new product drums. 

Waste oil drums will be properly labelled and inventoried to enable the store 
to keep track of the waste material. 

All waste collecting systems will be designed for ease of use and the 
prevention or capture of spillage. 

Hydrocarbons and oily waste such as fuels, grease, de-greasers, emulsified oil 
and oily waste water will be managed by the following practices: 

appropriate storage and handling procedures; 

minimal generation of waste and associated compounds; 

segregation of hydrocarbon waste from stormwater and other water; 

clean-up procedures for spills; and 

environmentally acceptable recycling or disposal of captured waste. 

All soil contaminated by hydrocarbons and oily wastes generated at the site 
will be collected and disposed of at the Dampier landfill facility. 

Workshop 

Vehicles and other equipment will be washed down on a concrete surface 
which drains to a sump. Washdown water collected in the sump will be 
pumped to a separator to separate the waste oil from the water. 

Workshop floors will be cleaned regularly with degreasers and high pressure 
water to remove spilled hydrocarbons. Contaminated washdown water will 
be collected in a separator to separate the waste oil from the water. 

PRCL Ammonia/Urea Plant EMP: Part B 	4-2 	 Revision: B Date: 14 July 1998 

DRAFT 



SECTIONFOUR 
	

Waste Management and Hazardous Materials 

Waste Disposal 

The storage of waste oil on site will be in accordance with the Dangerous 
Goods Regulations 1992. Waste oil containers will be clearly labelled, 
inventoried and stored in properly bunded and labelled areas prior to 
collection and will be separated from new product drums. 

Waste oil drums will be properly labelled and inventoried to enable the store 
to keep track of the waste material. 

Workshop floors will be regularly cleaned of waste grease which will be 
collected in labelled drums for disposal. 

Waste grease removed from bearings and seals etc, will also be collected in 
labelled drums for disposal. 

All soil contaminated by hydrocarbons and oily wastes generated at the site 
will be collected and disposed of at the Dampier landfill facility. 

Waste oil from machinery will be recycled, where practicable. Waste oil 
from the separators will be removed regularly by a waste contractor. 

Explosives 

Explosives and blasting agents will be stored in a magazine remote from the 
plant site. Care will be taken to ensure that nitrate-based explosives do not 
escape into the environment. 

PERFORMANCE General Commitments 

INDICA TORS All toxic or hazardous materials will be stored within weatherproof 
enclosures, with impervious flooring and perimeter bunding designed to 
minimise the threat to the environment resulting from spillage, fire or extreme 
weather conditions. 

The storage of hazardous materials on site will comply with the Explosives 
and Dangerous Goods Act 1961, the Dangerous Goods Regulations 1992 
and the associated applicable codes, guidelines and Australian Standards 
outlined in Table 2-1 Part A. 

Bulk fuels will be stored in accordance with DME requirements and the 
Australian Standard for The Storage and Handling of Flammable and 
Combustible Liquids (AS 1940 - 1993). 

The transportation of all hazardous materials will comply with the provisions 
of the Licence to Transport Dangerous Goods. 

MONITORING 	The PRCL Project Manager will regularly inspect the site during construction 
to ensure that the management of hazardous materials is effective and is in 
compliance with relevant regulations. 

RESPONSIBILITY PRCL's Project Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Prior to the commencement of construction, a HMMP will be developed 
which will incorporate the transport, handling and storage of hazardous 
materials. 

REPORTING Reports will be submitted in accordance with the requirements of the DEP 
Works Approval and the DME Dangerous Goods Licence. 
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Construction activities will involve the movement of large volumes of dry 
material which can generate dust. Activities which have the potential for dust 
emission include clearing, drilling and blasting, and truck movements. 

OBJECTIVES The objectives of the EMP are: 

to take all reasonable and practicable measures to prevent or minimise 
the generation of dust from all construction activities; 

to control fugitive dust to an acceptable standard as determined by the 
DEP; and 

to ensure that nuisance dust levels and potential health hazards are not 
experienced by nearby land users. 

MANAGEMENT PRACTICES Dust levels will be controlled by: 

using water tankers to apply water to areas which have the potential to 
generate dust, including unsealed roads and construction areas; 

rehabilitating disturbed areas as soon as practicable to minimise exposed 
surfaces. 

Housekeeping practices will be employed to ensure that there is no 
accumulation of waste materials in or around the premises which may lead to 
the generation of airborne dust. 

All employees and contractors will be informed of the importance of reducing 
ambient dust levels. 

PERFORMANCE General Commitments 

INDICA TORS PRCL will take all reasonable and practicable measures to prevent or 
minimise the generation of dust from materials handling, cleared areas and 
transport activities in accordance with the conditions of its Works Approval. 

MONITORING A dust monitoring programme will be implemented to determine the ambient 
dust conditions and monitor dust emissions as a result of the Project, to 
enable appropriate control practices to be initiated. 

RESPONSIBILITY PRCL's Project Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Prior to the commencement of construction, a dust monitoring programme 
will be developed. 
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The construction of the ammonia/urea plant and associated infrastructure will 
increase the ambient noise levels within and immediately adjacent to the plant 
site. Given the nature of the ground surface in the Project area, it will also be 
necessary to undertake blasting construction activities. Blasting will be 
required to produce fill and to enable the natural gas pipeline from the North-
West Shelf LNG plant to be buried. 

OBJECTIVES The objectives of the EM? are: 

to comply with statutory requirements; 

to ensure that noise generated does not result in neighbourhood 
annoyance, consistent with noise regulations; 

to take all reasonable and practicable measures to prevent or minimise 
the generation of noise from construction activities; and 

to comply with DEP Works Approval conditions. 

MANAGEMENT PRACTICES Construction activities will be undertaken in accordance with the DEP 
Environmental Protection (Noise) Regulations 1997 and the Australian 
Standard 2436-1981 Guide to Noise Control on Construction, Maintenance 
and Demolition Sites. 

Based on the requirements of these regulations, the following measures will 
be implemented to reduce noise levels: 

the use of low-noise equipment, where practicable; 

the use of silencers, where necessary; and 

the use of exhaust mufflers. 

To minimise the noise impact caused by blasting activities, blasting will only 
be undertaken during daylight hours. 

PERFORMANCE General Commitments 

INDICATORS PRCL will comply with the provisions of the Environmental Protection 
(Noise) Regulations 1997. 

MONITORING 	Periodic monitoring will be undertaken at the Site boundary to verify that 
PRCL is complying with the regulations. 

RESPONSIBILITY PRCL's Project Manager is responsible for activities required to fulfil the 
EM?. 

REPORTING Reporting will be undertaken in accordance with the DEP Works Approval. 
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OPERUION 

The proposed ammonia plant will produce 1,800 Hid of ammonia product using 
natural gas as feedstock. Of this, 1,133 tild will he used as feedstock for the 
integrated urea plant which will produce 2,000 tint of granulated urea product. 

(Note: To be read in conjunction with Part A of the 
Environmental Management Plani 
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Hylirology 

1.1 SURFACE WATER The quality of surface waters may be affected by contaminated runoff, 
wastewater discharged from the plant and leaks from pipelines. Wastewater 
discharges also have the potential to disturb drainage lines through scouring 
and erosion. 

OBJECTIVES The objectives of the EMP are to: 

minimise the impacts on the quality of surface water and to contain any 
contaminated water on site; 

ensure that the quality of water returned to the local and regional surface 
water will not result in significant deterioration of those resources; and 

minimise disturbance to natural drainage lines. 

MANAGEMENT PRACTICES All stormwater from the plant site will be collected by a drainage network 
which separates normal rainfall runoff from the plant and runoff from areas of 
the plant where contamination may occur. 

Where minor surface waters are intersected by facilities, water will be 
intercepted and directed around the plant site to resume its natural course 
downstream. Drainage from bunded sections of the plant site will be 
collected in stormwater retention ponds. Any water released from the site 
will conform with the Western Australian Water Quality Guidelines for Fresh 
and Marine Waters (1 993a) and/or relevant licence conditions for water 
quality. 

Safety features will be included on all pipelines such as pressure detectors, 
leakage seals and emergency shutdown systems. 

Wastewater will be discharged to the tidal flats via a diffuser to minimise 
scouring and erosion. 

PERFORMANCE Proponent Commitment 2: Mangroves (CER, July 1998) 

INDICA TORS PRCL will prepare and implement a monitoring programme for the mangrove 
system in King Bay. The monitoring programme will involve collecting 
background data, then assessing the impact of wastewater discharge on the 
mangrove system. 

General Commitments 

PRCL will comply with the conditions of the Pollution Prevention Licence 
issued under the Environmental Protection Act 1986 in relation to the quality 
of discharge water. 

MONITORING Water samples will be collected from major discharge points of the open 
water system after significant rainfall events and analysed for sediment load, 
salinity, pH and other relevant parameters to ensure compliance with Licence 
requirements. The location and frequency of this programme will be 
consistent with the drainage management plan (see Part B, Section 2) and will 
be reviewed routinely following the commencement of the operation of the 
plant. 

Monitoring of surface. water quality in the tidal flats will be conducted as part 
of the mangrove system monitoring programme. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
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Hydrology 

EMP. 

CRITICAL DATES Following the commencement of the operation of the plant, the surface water 
monitoring programme will be reviewed and reported annually. 

Prior to the construction of the plant, a monitoring programme will be 
developed and implemented for the mangrove system in King Bay. The 
monitoring programme will be reviewed annually. 

REPORTING As required under the DEP Pollution Prevention Licence. 

1.2 GROUNDWATER 	Groundwater resources may be affected by pipeline leakages, spills of 
hazardous substances and the discharge of wastewater to the saline tidal flats. 

OBJECTIVES To ensure that the operation of the ammonia/urea plant does not impact on the 
groundwater resources of the area. 

MANAGEMENT PRACTICES Licences will be applied for under Part V of the Environmental Protection 
Act 1986 for all water discharges. Discharge waters will comply with licence 
conditions. 

To maintain the quality of the groundwater resource: 

waste material will be properly handled until removed from the site and 
disposed of in accordance with the relevant regulations; 

emergency procedures will be established for handling accidents 
involving hazardous substances; 

pipelines will be fitted with leak detection systems; and 

potentially harmful substances (eg. fuels, process chemicals and 
hydrocarbon waste) will be stored in properly bunded areas to minimise 
discharge. 

PERFORMANCE Proponent Commitment 2: Mangroves (CER, July 1998) 

INDICATORS PRCL will prepare and implement a monitoring programme for the mangrove 
system in King Bay. The monitoring programme will involve collecting 
background data, then assessing the impact of wastewater discharge on the 
mangrove system. 

General Commitments 

PRCL will comply with the conditions of the Pollution Prevention Licence 
issued under the Environmental Protection Act 1986 in relation to the quality 
of discharge water. 

MONITORING As part of the mangrove monitoring programme, PRCL will monitor the 
groundwater in the tidal flats to assess the impacts of process water discharge. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Prior to the construction of the plant, a monitoring programme will be 
developed and implemented for the mangrove system in King Bay. The 
monitoring programme will be reviewed annually. 
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REPORTING As required under the conditions of the DEP Pollution Prevention Licence. 

PRCLAmmonia/Urea Plant EMP: Part C 	1-3 	 Revision: B Date: 13 July 1998 

DRAFT 



SECTIONTWO 	 Marine Environment 

The near-shore marine habitat on the western side of the Burrup Peninsula 
includes mangroves, intertidal sand shoals, sandy beaches, scattered coral on 
rubble and pavement, coral and bare pavement. There is the potential for 
these marine habitats to be impacted by wastewater discharge from the plant 
and shipping activities associated with the Project. 

OBJECTIVES The objective of the EMP is to minimise impacts to the shoreline and 
nearshore habitats of the marine environment. 

MANAGEMENT PRACTICES A comprehensive monitoring programme will be developed and implemented 
prior to construction, for the mangrove system in King Bay to assess any 
impacts of wastewater water discharge. The programme will include 
monitoring of salinity and temperature, sediment movement and assessment 
of mangrove health and fauna diversity and abundance. 

Cooling water will be discharged to the saline tidal flats south of the plant site 
rather than directly into the marine environment. This should enable the 
discharge water to assimilate better with the King Bay marine environment 
and should enable the discharged cooling water temperature to decrease. 

To ensure the safe handling of hazardous materials associated with the 
Project, PRCL will adopt a formal Hazardous Materials Management 
Programme (HMMP). An approved spill contingency plan will also be 
prepared as part of management requirements, and will take into account the 
Dampier Port Authority Environmental Management Plan. 

The aim of the spill contingency plan will be to minimise environmental 
impacts as a result of loading and unloading activities at the wharf. All vessel 
movements and loading-unloading procedures at the wharf will be managed 
strictly in accordance with Dampier Port Authority regulations and 
requirements. 

Safety features such as pressure detectors, leakage seals and emergency 
shutdown systems will be included on all pipelines. 

PERFORMANCE Proponent Commitment 2: Mangroves (CER, July 1998) 
INDICA TORS PRCL will prepare and implement a monitoring programme for the mangrove 

system in King Bay. The monitoring programme will involve collecting 
background data, then assessing the impact of wastewater discharge on the 
mangrove system. 

MONITORING Stage 2 of the mangrove system monitoring programme will be undertaken, 
following commencement of operations. 

The objective of Stage 2 is to monitor the extent, magnitude and duration of 
changes in salinity, temperature and sediment movement along the proposed 
discharge pathway from the discharge point south of the plant, along the tidal 
flats, to King Bay. 

Stage 2 will involve monitoring spatial and temporal changes in temperature 
and salinity of surface water and groundwater, and sediment movement, at 
various re-locatable points along the discharge pathway, including the saline 
tidal flats and adjacent mangrove habitats. 

The need for Stage 3 will depend on the outcome of Stage 2, which will 
define the extent and duration of any impacts. If required, Stage 3 would 
involve designing a monitoring programme to provide quantitative evidence 
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SECTIONTWO 	 Marine EnvironmeNt 

of the impacts of wastewater discharge on selected system attributes. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the - 
EMP. 

CRITICAL DATES Stage 2 of the mangrove system monitoring programme will be undertaken, 
following the commencement of operations. The monitoring programme will 
be reviewed annually. 

REPORTING Reporting for the Project will be undertaken in accordance with the DEP 
Pollution Prevention Licence. 
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SECTIONTHREE 
	

Process Water Management 

The largest water requirement for the plant is sea water which will be used in 
the cooling towers. Cooling water for the operation will be obtained from 
Mermaid Sound. A pipeline will convey the seawater from Mermaid Sound 
to the plant site. 

OBJECTIVES The objectives of the EMP are to: 

ensure that the use of saline water for the operation of the cooling towers 
does not impact on the surrounding environment; 

minimise process water use through re-use of various waste streams; and 

dispose of excess process water in an environmentally acceptable manner. 

MANAGEMENT PRACTICES General 

During the planning phase, considerable emphasis was placed on various 
means of reducing process water requirements. Further work will be 
undertaken through the commissioning and operational stages of the plant to 
maximise efficiencies with regard to process water use. 

Most of the water used in the plant will be recycled, except for the cooling 
water blowdown and the waste stream from the demineralisation plant. These 
wastewater streams will be discharged to the tidal flats to the south of the 
plant, which drain into King Bay. 

Cooling Water Pipeline 

Pipeline Inspection 

The pipeline will be laid above ground and adjacent to a maintained track to 
allow for regular inspection. The pipeline route will be regularly inspected as 
part of routine inspections and any leaks promptly repaired. 

The pipeline will be pressure tested to Australian Standard 2033 Installation of 
Polyethylene Pipe Systems (AS 2033). 

Leak Detection 

The cooling water supply line will be provided with a leak detection system that 
will warn of any leakage of saline water from the line and will subsequently 
shutdown the cooling water supply pumps. Provision will be made to drain the 
line to either end of the line so that no saline water is discharged to the ground 
locally. 

Pipeline Management 

A plan will be developed for the pipeline route selection and prevention and 
control of leaks. This plan will outline potential impacts, management 
procedures and a monitoring programme for the pipeline throughout the 
operations. In the event of a significant leakage or spill: 

the extent of the leak will be restricted; 

relevant authorities will be notified a soon as possible, ie CALM, DEP 
andWRC; 

the full extent of the leak will be recorded; and 

the cause of the leak will be investigated and measures instigated to 
prevent similar events occurring in the future; and 

the affected area will be rehabilitated. 
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The plan will also outline strategies for the immediate rehabilitation of areas 
affected by saline leaks or spills. 

PERFORMANCE Proponent Commitment 2: Mangroves (CER, July 1998) 

INDICATORS PRCL will prepare and implement a monitoring programme for the mangrove 
system in King Bay. The monitoring programme will involve collecting 
background data, then assessing the impact of wastewater discharge on the 
mangrove system. 

General Commitments 

PRCL will take all practical measures to prevent leakage of the seawater 
pipeline by ensuring that the pipeline is designed, constructed and operated to 
a high standard. 

PRCL will comply with the conditions of the Pollution Prevention Licence 
issued under the Environmental Protection Act 1986 in relation to the quality 
of discharge water. 

MONITORING 	The pipeline route will be regularly inspected as part of routine equipment 
inspections. 

A monitoring programme will be developed and implemented for the 
mangrove system in King Bay to assess any impacts of process discharge. 
The plan will include monitoring of groundwater salinity and temperature, 
and assessment of mangrove health, and fauna diversity and abundance. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES A mangrove monitoring programme will be developed prior to the 
constnlction of the plant and will be reviewed annually. 

The relevant authorities (eg. CALM, DEP and WRC) will be notified 
following the detection of a leak or spill from the cooling water pipeline. 

REPORTING As required under the DEP Pollution Prevention Licence. 
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SECTIONFOUR 	 I Liquid and Solid Waste Management 

41 	LIQUID EFFLUENT 	Discharge of liquid effluent to the environment has the potential to reduce the 
water quality in terrestrial and marine waters and hence affect sensitive flora 
and fauna, such as mangroves and coral. 

OBJECTIVES The objectives of the EMP are to: 

minimise the impacts on the quality of surface water and to contain any 
contaminated water on site; 

ensure that the quality of water returned to the local and regional surface 
water will not result in significant deterioration of those resources; and 

minimise the impacts of wastewater discharge on the marine 
environment. 

MANAGEMENT PRACTICES Liquid effluent will be managed to maintain or improve the quality of surface 
and marine waters, consistent with the guidelines in Western Australian 
Water Quality Guidelines for Fresh and Marine Waters (EPA, 1993a) and 
Southern Metropolitan Coastal Waters Study (DEP, 1996). 

Effluent water will be periodically monitored prior to discharge, with 
monitored parameters will include salinity, pH, temperature, turbidity, 
nitrogen, chlorine and volume. If water quality exceeds parameters specified 
in the DEP Pollution Prevention Licence, contingencies will be adopted (eg 
dilution of discharge water) to maintain an acceptable water quality. 

Nitrogen loads in the cooling water discharge will be low as waste products 
containing nitrogen are minimised to ensure efficiency, and any compounds 
containing nitrogen are recycled through the process as much as possible. 

The cooling  water will be discharged to the tidal flats through a diffuser, 
which will minimise scouring and hence sediment movement along the tidal 
flats. Diffusing the discharge will also reduce the potential for increases in 
turbidity in King Bay. 

Stormwater will be managed by: 

separating general stormwater runoff from process area drainage systems 
by diverting stormwater from rainfall events around potentially 
contaminated areas; 

directing uncontaminated stormwater to a sediment retention basin 
through an open water collection system, then releasing it back to the 
natural drainage system; 

directing all potentially contaminated stormwater to detention basins for 
treatment prior to discharge. possible, will be treated and discharged to 
the saline tidal flats; 

directing contaminated water that is unable to be treated to an acceptable 
discharge quality to an evaporation pond; and 

ensuring any water released from the site conforms with the Western 
Australian Water Quality Guidelines for Fresh and Marine Waters 
(EPA, 1993 a) and / or relevant licence conditions for water quality. 

Drainage systems will be designed as follows: 

Drainage systems will be designed to withstand the extreme effects of 
cyclone activity such as flooding and storm surge. 

Bunds and diversion channels will be designed to withstand a 1 in 50 
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SECTIONFOUR 	 Liquid and Solid Waste Management 

year rainfall event. 

All wastewater storage facilities will be designed to withstand a I in 100 
year rainfall event and will be constructed at a minimum level of 5 
mAHD, the predicted I in 100 year storm surge level. They will also be 
designed and constructed to prevent leakage to the groundwater system. 

PERFORMANCE Proponent Commitment 2: Mangroves (CER, July 1998) 
INDICATORS PRCL will prepareand implement a monitoring programme for the mangrove 

system in King Bay. The monitoring programme will involve collecting 
background data, then assessing the impact of wastewater discharge on the 
mangrove system. 

Proponent Commitment 4: Emissions (CER, July 1998) 

PRCL will ensure that best practice technology will be used in the design of 
the plant, to minimise atmospheric, noise and wastewater emissions. 

General Commitments 

PRCL will comply with the conditions of the Pollution Prevention Licence 
issued under the Environmental Protection Act 1986 in relation to the quality 
of discharge water. 

	

MONITORING 	Effluent water will be periodically monitored prior to discharge, with 
monitored parameters will include salinity, pH, temperature, turbidity, 
nitrogen, chlorine and volume. 

A monitoring programme will be developed and implemented for the 
mangrove system in King Bay to assess any impacts of process discharge. 
The plan will include monitoring of groundwater salinity and temperature, 
and assessment of mangrove health, and fauna diversity and abundance. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

REPORTING As required by the conditions of the DEP Pollution Prevention Licence. 

	

4.2 VESSEL EFFLUENT 	Ballast water released from ship hulls has the potential to impact marine 
communities through the introduction of exotic organisms from water taken 
into the ship, from coastal waters elsewhere in Australia or overseas. The 
leaching of anti-fouling paints containing tri-butyl-tin (TBT) from vessels and 
marine structures has the potential to adversely impact marine organisms as 
TBT is highly toxic at very low concentrations and tends to accumulate in 
sediments and biota. 

OBJECTIVES The objective of the EMP is to 

minimise the impact of ballast water discharged from ships on the marine 
environment; and 

minimise the impact of TBT leaching on marine organisms. 

MANAGEMENT PRACTICES 	PRCL will ensure that all ships will comply with the requirements of the 
Dampier Port Authority (Bowman Bishaw Gorham, 1994), including: 

cooperating with voluntary management arrangements; 
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ensuring that the Masters of vessels complete the audit and advice 
procedure aimed to encourage compliance with AQIS and DEP 
requirements; and 

ensuring that dirty ballast is not disposed (prohibited within the Port of 
Dampier). 

Ships will also be required to comply with the Australian and International 
guidelines for the management of ballast water. 

Vessels will be required to comply with the relevant local marine legislation, 
ZD 

including the Dampier Port Authority Act 1985 and Dampier Port Authority 
Regulations 1989, and international marine pollution conventions. It is 
unlikely that vessel maintenance associated with the Project will be conducted 
at the Dampier Public Wharf. 

PERFORMANCE General Commitments 

INDICATORS PRCL will comply with the requirements of the Dampier Port Authority, 
AQIS and DEP. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

REPORTING As required by the Dampier Port Authority. 

4.3 HYDROCARBONS 	There is a potential for hydrocarbon material from lubrication systems to 
cause atmospheric, soil and water contamination, which could potentially 
pose a risk to human health and the environment. 

OBJECTIVES The objectives of the EMP are to: 

ensure waste minimisation and recycling practices are developed and 
implemented; 

minimise the potential adverse effects, risk and liability associated with 
waste at the ammonia/urea plant; and 

dispose of waste in an environmentally acceptable manner and in 
compliance with all regulatory requirements. 

MANAGEMENT PRACTICES The management of hydrocarbon waste materials including oils, grease, fuels, 
kerosene, de-greaser, emulsified oils and oily waste water will include the 
following: 

installation of appropriate bunding around all 200 L storage areas; 

drums in use will be placed on spill capturing platforms; 

all valves and piping systems will be effectively maintained; and 

spills will be contained and promptly cleaned up. 

Oils and lubricants from machinery will be recycled by a waste contractor. 

The storage of waste oil on site will be in accordance with the Dangerous 
Goods Regulations 1992. Waste oil containers will be clearly labelled, 
inventoried and stored in properly bunded and labelled areas prior to 
collection and will be separated from new product drums. 

Workshop floors are to be regularly cleaned of waste grease which is to be 
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collected in labelled drums for disposal. Contaminated washdown water will 
be collected in a separator to separate the waste oil from the water. Waste oil 
from the separator will be removed regularly by a waste contractor. 

Spill control equipment will be stored in critical locations to allow for a quick 
response to spills. 

Spills will be cleaned up as quickly as possible by the removal of spilt 
material or other means necessary. If this isn't possible, then solid absorbents 
will be used rather than washing the area with water or degreasers. 

Contaminated soil or absorbent material will be disposed of in accordance 
with the requirements of the appropriate regulatory authority. 

PERFORMANCE General Commitments 

INDICATORS Hydrocarbon wastes will be stored in accordance with the Australian 
Standard for The Storage and Handling of Flammable and Combustible 
Liquids (AS 1940-1993). All hydrocarbon storage facilities will conform to 
EPA Licence requirements. 

MONITORING Regular inspections will be carried out to ensure that waste management 
systems are effective and in compliance with relevant regulations. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

REPORTING As required by the conditions of the DEP Pollution Prevention Licence. 

4.4 SOLID WASTE 	The operation of the ammonia/urea plant and associated infrastructure will 
generate solid waste materials including scrap metal, tyres, wood and paper. 
The process itself will not produce any solid waste, except for spent catalysts 
and adsorbents. 

OBJECTIVES The objectives of the EMP are to: 

ensure waste minimisation and recycling practices are developed and 
implemented; 

minimise the potential adverse effects, risk and liability associated with 
waste at the ammonia/urea plant; 

ensure that hazardous wastes are properly collected, segregated, 
transported, treated and disposed; and 

dispose of waste in an environmentally acceptable manner and in 
compliance with all regulatory requirements. 

MANAGEMENT PRACTICES The following waste management practices will be employed at the 
ammonia/urea plant: 

recyclable waste (eg. batteries, 200 L drums, scrap metal) will be 
periodically removed from site by a contractor; 

general refuse (domestic and industrial solid waste) will be disposed at the 
Dampier landfill, located approximately 5 km south-west of the plant site; 

solids from clarification of water in the water treatment plant will be filtered 
and dried prior to land fill disposal off site; 
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spent catalysts and adsorption masses will be disposed of by specialist 
companies; and 

the disposal of hazardous materials will comply with all local and State 
regulations. 

PERFORMANCE General Commitments 
INDICATORS PRCL will ensure that the storage of hazardous waste materials on site 

complies with the Explosives and Dangerous Goods Act 1961, the Dangerous 
Goods Regulations 1992 and the associated applicable codes, guidelines and 
Australian Standards outlined in Part A, Table 2-1. 

The transportation of hazardous waste materials will comply with the 
provisions of the Licence to Transport Dangerous Goods. 

MONITORING Regular inspections will be carried out to ensure that waste management 
systems are effective and in compliance with relevant regulations. 

RESPONSIBiLITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

	

REPORTING 	As required by the conditions of the DEP Pollution Prevention Licence. 

	

4.5 SEWAGE 	Sewage will be generated from the ammonia/urea plant and associated 
facilities. 

OBJECTIVES The objective of the EMP is to ensure that sewage from the plant and 
associated facilities does not impact on: the surrounding environment. 

MANAGEMENT PRACTICES Sewage treatment will be provided by a package plant. Sewage will be 
collected via sewer mains to pump pits from which it will be pumped to the 
sewage plant for treatment. Treated effluent will be irrigated Onto landscaped 
areas around the plant. 

PERFORMANCE General Commitments 

	

INDiCATORS 	Sewage disposal facilities will treat and dispose of wastes in accordance with 
the Health Act 1911-1979 and to the satisfaction of the Local Authority. 

MONITORING As required by the DEP and the Shire Health Inspector. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

REPORTING As required by the conditions of the DEP Pollution Prevention Licence and 
the Shire Health Inspector. 
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SECTiONFIVETransportation, Storage and Handling of Hazardous Materials 

The operation of the ammonia/urea plant will require the use of a range of 
materials termed 'hazardous'. The main hazardous material associated with 
the ammonia/urea plant is ammonia, due to the large quantities that will be 
produced, stored on site and transported for export. A number of chemicals 
will also be used in the process that are considered hazardous.and sodium 
sulphatc.) 

OBJECTiVES The objectives of the EMP are: 

to minimise the potential adverse effects, risk and liability associated with 
waste and hazardous materials at the ammonia/urea plant; 

to ensure that hazardous wastes are properly collected, segregated, 
transported, treated and disposed; and 

to ensure that the transport, handling and storage of hazardous materials is 
in accordance with the Explosives and Dangerous Goods Act 1961, the 
Dangerous Goods Regulations 1992 and the associated applicable codes, 
guidelines and Australian Standards. 

MANAGEMENT PRACTICES General 

To ensure the safe handling of hazardous materials used on site, PRCL will 
adopt a formal Hazardous Materials Management Programme (HMMP) 
which will incorporate the following elements: 

adoption of a formal policy statement; 

designation of responsibility for all elements of the programme; 

employee participation; 

training of personnel; 

dissemination of information; 

establishment of purchasing and inventory controls; and 

environmental monitoring. 

The transportation, handling, storage and disposal of these materials will 
comply with all the local and State regulations, such as the: 

Mines Safety and Inspection Regulations 1995; 

Dangerous Goods Regulations 1992; and 

Australian Standard for The Storage and Handling of Flammable and 
Combustible Liquids (AS 1940-1993). 

Prior to the transport of hazardous materials to the site, procedures will be 
developed for the handling and notification of spillages of hazardous 
materials. 

Safety features such as pressure detectors, leakage seals and emergency 
shutdown systems will be included on all pipelines. 

PRCL will prepare an approved spill contingency to minimise spillages as a 
result of loading and unloading activities at the Dampier Public Wharf. The 
contingency plan will take account of the Dampier Port Authority 
Environmental Management Plan. 

The management of risk associated with the operation of the Project will be 
detailed separately in plans developed through the quantitative risk 
assessment (QRA) process. 
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Ammonia 

The ammonia plant will produce 1,800 tpd of anhydrous ammonia, which will 
be stored in a 30,000 t refrigerated ammonia storage tank (approximately 
45 m in diameter and 32 m high) adjacent to the ammonia/urea plant. The 
tank will be designed with a double wall, to contain ammonia in the event of a 
failure of the inner tank. A flare will also be provided to combust vapours 
generated by heat increase, in the event of refrigeration failure. 

The excess ammonia not used for urea production will be stored on-site and at 
intervals exported by pipeline to the ship-loading facilities at the Dampier 
Public Wharf. Approximately 140,000 tpa of ammonia will be exported. 

Out-loading to tankers is expected to occur approximately 10 times per year, 
with each transfer taking approximately 40 hours. Export pumps will contain 
instrumentation to detect abnormal conditions such as low discharge pressure 
and seal leakage and will be connected to an emergency shutdown system. 

Chlorine 

Chlorine will be injected into the cooling water pipeline to prevent fouling of 
the pipes. Chlorine will be transported to the Dampier Public Wharf storage 
site by truck to the wharf end of the cooling water pipeline every 2 weeks. It 
will be transported in 1 tonne 'bullet' containers with 8 per truck. A 
maximum of 10 full bullets will be stored on site at any time. No separate 
storage is required as the bullets provide storage. Consumption is expected to 
be approximately 600 kg/day. 

Urea Formaldehyde 

Urea formaldehyde liquid will be transported every 3 months to the wharf 
storage site by tanker, where it will be unloaded to a 2,500 m3  tank. It will 
then be pumped to a smaller tank at the urea plant by pipeline. Consumption 
is expected to be approximately 8000 tpa. 

Urea 

The urea plant will produce 2000 tpd of granulated urea. Granulated urea 
will be transferred from the urea plant to the urea storage (100,000 tonne 
capacity) near the Dampier Public Wharf using a fully closed conveyor 
system. The conveyor route will follow the export ammonia pipeline, but will 
be separate from the pipeline. The conveyor from the urea plant will have a 
capacity of 100 tph. 

Urea will be out-loaded to bulk ships about 50 times per year. The capacity 
of the conveyor from the storage to the ship-loading facility will be up to 
3,000 tph and not less than 1,000 tph, which will minimise loading time at the 
wharf. A loading gantry with conveyor belts and a discharge chute will be 
used. The chute will minimise potential environmental impacts including 
spills and dust formation. 

Minor quantities of chemicals including MDEA solution and catalysts will be 
stored on site. 

All toxic or hazardous chemicals will be stored within weatherproof 
enclosures, with impervious flooring and perimeter bunding designed to 
minimise the threat to the environment resulting from spillage, fire or extreme 
weather conditions. 

PERFORMANCE General Commitments 
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SECT1ONFIVEiransportation, Storage and Handling of Hazardous Materials 

INDICATORS The storage of hazardous materials on site will comply with the Explosives 
and Dangerous Goods Act 1961, the Dangerous Goods Regulations 1992 
and the associated applicable codes, guidelines and Australian Standards 
outlined in Table 2-1 Part A. 

Bulk fuels will be stored in accordance with DME requirements and the 
Australian Standard for The Storage and Handling of Flammable and 
Combustible Liquids (AS 1940 - 1993). 

The transportation of all hazardous materials will comply with the provisions 
of the Licence to Transport Dangerous Goods. 

MONITORING Monitoring will be conducted in accordance with the DME Dangerous Goods 
Licence. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

CRITICAL DATES Prior to the commencement of construction, a HMMP will be developed. 

Prior to the transport of hazardous materials to the site, procedures will be 
developed for the handling and notification of spillages of hazardous 
materials. 

REPORTING Reports will be submitted in accordance with the DEP Pollution Prevention 
Licence and DME Dangerous Goods Licence. 
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SECTIONS IX 
	

Atmospheric EmissioNs 

6.1 	DUST AND 	There is potential for dust to be generated during the construction of the plant 

	

PARTICULATES 	and associated infrastructure. During operations, the main source of 
particulates will be the urea granulation stack, which will emit urea in the 
form of fine dust. Dust and particulates will be released from fugitive sources 
such as vehicular movement and material handling, however these should be 
minor. 

OBJECTIVES The objectives of the EMP are: 

to design, construct and operate the plant to best practice to minimise dust 
and particulate emissions from the plant; 

to ensure the levels of dust and particulate emissions comply with the 
relevant guidelines and Licence requirements; and 

to ensure that nuisance dust levels are not experienced by nearby land 
users. 

MANAGEMENT PRACTICES Ambient dust levels will be determined and sources of operational dust 
generation from the plant and wharf loading facilities identified. 

The main source of particulates will be from the urea granulation stack, in the 
form of urea dust. Excess air will be extracted from the top of the granulator 
together with some entrained dust, washed in a wet granulator scrubber and 
discharged through the stack. The estimated emission of urea dust is 158 tpa. 

Urea dust generation will be minimised by: 

coating the urea granules with urea formaldehyde to form a hard coating; 

transporting the urea granules from the plant to the wharf storage area via 
a closed conveyor; and 

loading the urea onto the ships via a gantry with conveyor belts and a 
discharge chute. 

The performance of dust suppression equipment used in the plant and the 
wharf loading facilities will be monitored and maintained in efficient 
operating condition in accordance with the relevant regulations. 

Routine maintenance and housekeeping practices will be employed to ensure 
that waste materials in or around the premises do not accumulate and lead to 
the generation of unacceptable airborne dust. 

Where occurrences of unacceptable dust occur, further dust suppression 
controls will be implemented. 

All employees and contractors will be informed of the importance of 
minimising ambient dust levels. 

PERFORMANCE Proponent Commitment 4: Emissions (CER, July 1998) 

INDICATORS PRCL will ensure that best practice technology will be used in the design of 
the plant, to minimise atmospheric, noise and wastewater emissions. 

General Commitments 

PRCL will take all reasonable and practicable measures to minimise the 
generation of dust from all plant operations in accordance with the conditions 
of the Pollution Prevention Licence. 

The operations will comply with relevant dust and particulate emission 
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SECTIONSIX 
	

Atmosøheric Emissions 

guidelines and criteria, such as the: 

European Fertilizer Manufacturer's Association Best Available Technique 
(EFMA-BAT) guideline of 0.25 kg/t urea (EFMA, 1995b) 

Kwinana EPP ambient air quality standard for total suspended particulates 
of 90 jig/rn3  for residential areas (EPA, 1992). 

MONITORING Dust control equipment will be checked regularly to ensure effective 
operation. 	 - 

Other monitoring will be in accordance with the conditions of the DEP 
Pollution Prevention Licence. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

REPORTING As required by DEP Pollution Prevention Licence conditions. 

	

6.2 GASEOUS 	Gaseous emissions will be released from the ammonia/urea plant, including 

	

EMISSIONS 	greenhouse gases, nitrogen oxides and ammonia. Under normal operating 
conditions the main sources of gaseous emissions from the ammonia plant 
will be from the primary reformer, the package boiler d egas-fired turbo- an 
alternator.  The main sources of emissions from the urea plant will be the vent 
stack and the granulation stack. 

OBJECTIVES The objectives of the EMP are: 

to design, construct and operate the plant to best practice to minimise 
gaseous emissions from the plant; 

to ensure the levels of gaseous emissions comply with the relevant 
guidelines and Licence requirements; and 

to adopt all reasonable and practicable measures to reduce greenhouse gas 
emissions. 

MANAGEMENT PRACTICES Greenhouse Gases 

Carbon dioxide is the only greenhouse gas emitted of significant quantity 
from the plant. The ammonia/urea plant has been designed using best 
available technology and as a result, greenhouse gas emission levels will be as 
low as is practicable. Carbon dioxide from the ammonia plant (1,500 tpd) 
will also be used as feed for the urea plant. The excess CO2  which will be 
emitted, is estimated to be 820,000 tpa. 

PRCL will monitor greenhouse gas emissions during operations to revise the 
above calculated rates. Energy efficiency will be included in annual audits 
and practical means of reducing energy use will be considered based on 
operational experience. 

Nitrogen Oxides 

Nitrogen oxides (NO)are produced by the combustion of natural gas with air. 
The main sources of oxides of nitrogen are the primary reformer, package 
boiler and the gas turbo-alternators. The estimated emission of NO 
(measured as of NO2, the reactive component of NOR) is 684 tpa. 

PRCL has selected low NO technology, where possible, including the use of 
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SECTIONS IX 	 Atmospheric Emissions 

low NO burners in the primary reformer and gas turbines. Specific 
equipment and specifications will be determined at the detailed design stage 
of the Project and details provided in the Works Approval application. 

Ammonia 

Ammonia will be emitted from the urea plant vent stack, LP absorber stack 
and the granulation unit. As ammonia is used in the production of urea, 
technologies have been selected to ensure that the efficiency of the urea 
process is maximised and hence ammonia emissions are minirnised. Specific 
equipment and specifications will be determined at the detailed design stage 
of the Project and details provided in the Works Approval application. 

PERFORMANCE Proponent Commitment 4: Emissions (CER, July 1998) 

INDICATORS 	PRCL will ensure that best practice technology will be used in the design of 
the plant, to minimise atmospheric, noise and wastewater emissions. 

General Commitments 

The operations will comply with relevant gaseous emission guidelines and 
criteria, such as the: 

EFMA-BAT (1995a) unit energy consumption guideline of 32.5 GJ/t; 

EFMA-BAT (1995a) unit loading guideline of 0.45 kg NO2/t NH3; 

Air Quality NEPM ambient air quality standard of 250 jig/rn3  NO2  (1 hour 
average); 

Western Australian DEP draft DGLC of 428 jig/m3 NH3  (3 minute 
average); 

EFMA-BAT (1995b) unit loading guideline of 0.06 kg NH3Jt urea from 
stacks for new plants; and 

Air Quality NEPM ambient air quality standard of 9 ppm CO (8 hour 
average) (NEPC, 1997). 

MONITORING 	Regular inspections will be carried out to ensure that greenhouse gas 
management systems are effective and in compliance with relevant 
regulations. 

Other monitoring will be in accordance with the conditions of the DEP 
Pollution Prevention Licence. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

REPORTING As required by DEP Pollution Prevention Licence conditions. 
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SECTIONSEVEN 
	

Noise Control 

Noise generated by the ammonia/urea plant will be a factor in the immediate 
vicinity of the plant. Noise will be generated during operations from 
equipment such as turbines, compressors, air coolers, motors and workshops. 
There will be minimal noise from the transport of product as ammonia will be 
transported by pipeline and urea will be transported by a covered, electric 
conveyor. 

OBJECTIVES The objectives of the EMP are: 

to comply with statutory requirements; 

to ensure that noise generated does not result in neighbourhood 
annoyance, consistent with noise regulations; 

to take all reasonable and practicable measures to prevent or minimise 
the generation of noise from the plant and associated infrastructure; and 

to comply with DEP Pollution Prevention Licence conditions. 

MANAGEMENT PRACTICES The management objective is to comply with Environmental Protection 
(Noise) Regulations 1997 (DEP, 1997), of which the strictest criteria is 
35 dB(A) at the nearest noise sensitive premise, with 65 dB(A) at the nearest 
industrial premise. 

Based on the requirements of the Environmental Protection (Noise) 
Regulations 1997, the following measures will be implemented to reduce 
noise levels: 

the use of low-noise equipment, where practicable; and 

the use of silencers or enclosures, where necessary. 

All equipment in the plant will be designed to meet the current noise standard 
of a maximum noise level of 85 dB(A) at 1 m from the source, and no plant 
item will be located within 10 m of the plant boundary. 

Following commissioning of the plant, noise levels will be measured along 
the southern and south-eastern boundaries during normal operations to assess 
compliance with the 65 dB(A) boundary noise level objective. If measured 
noise levels exceed 65 dB(A) , acoustic treatment of noise sources and/or an 
acoustic barrier along the affected part of the boundary may be warranted. 

Noise levels will also be measured along the conveyor, during normal 
conveyor operations, and during ship loading activities, to assess compliance 
with the relevant assigned noise levels. If measured levels exceed the 
relevant assigned levels, acoustic treatment of noise sources and/or an 
acoustic barrier along the affected part of the conveyor may be warranted. 

PERFORMANCE Proponent Commitment 4: Emissions (CER, July 1998) 

INDICATORS PRCL will ensure that best practice technology will be used in the design of 
the plant, to minimise atmospheric, noise and wastewater emissions. 

General Commitments 

PRCL will comply with the provisions of the Environmental Protection 
(Noise) Regulations 1997. 

MONITORING As required by DEP Pollution Prevention Licence conditions. 

Noise levels will be measured around the plant boundary and along the 
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SECTIONSEVEN 	 Noise Control 

conveyor following commissioning of the plant. 

RESPONSIBILITY PRCL's Operations Manager is responsible for activities required to fulfil the 
EMP. 

REPORTING As required by DEP Pollution Prevention Licence conditions. 
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ABBREVIATIONS 	AEC Australian Environment Council 

AQIS Australian Quarantine and Inspection Service 

AS Australian Standard 

CALM Department of Conservation and Land Management 

CER Consultative Environmental Review 

CO carbon monoxide 

CO2  carbon dioxide 

dB(A) decibels (A-weighting) 

DGLC design ground level concentration 

DEP Department of Environmental Protection 

DME Department of Minerals and Energy 

EFMA European Fertilizer Manufacturers Association 

EMP Environmental Management Plan 

kg kilogram 

kL kilolitre 

km kilometre 

L litre 

HMMP Hazardous Materials Management Programme 

m metre 

m3  cubic metres 
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mg/rn3 	milligrams per cubic metre 

mm millimetre 

NEPC National Environment Protection Council 

NHMRC National Health and Medical Research Council 

NO2  nitrogen dioxide 

NO oxides of nitrogen 

PRCL Plenty River Corporation Limited 

QRA quantitative risk assessment 

t tonnes 

tpa tonnes per annum 

tpd tonnes per day 

tph tonnes per hour 

J.tg/m3  micrograms per cubic metre 

WRC Water and Rivers Commission 
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