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These guidelines are provided for the preparation of the proponent's environmental review 
document. The specific environmental factors to be addressed are identified in Section 4.3. 

The environmental review document must address all elements of these guidelines prior 
to approval being given to commence the public review. The environmental review 
document must also address any requirements of the Commonwealth Government 
under the Environment Protection and Biodiversity Conservation Act 1999. 

The EPA expects the proponent to fully consult with interested members of the public 
and relevant stakeholders, and to take due care in ensuring any other relevant 
environmental factors, which may be of interest to the public and stakeholders, are 
addressed. The environmental review should document the results of all consultation 
undertakeim. 



Guidelines for the preparation of the 
Public Environmental Review (PER) 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; 

describe the receiving environment; 

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

identify the proposed management strategies to ensure those environmental factors are 
appropriately protected; and 

demonstrate that the proposal should be judged by the EPA to be environmentally 
acceptable. 

Throughout the assessment process it is the objective of the Environmental Protection 
Authority (EPA) to help the proponent to design the proposal to improve the protection to the 
environment. The DEP administers the environmental impact assessment process on behalf 
of the EPA. 

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

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. 	The 
environmental review will form the legal basis of the Minister for the Environment and 
Heritage's approval of the proposal and therefore the environmental review should include a 
description of all the main and ancillary components of the proposal. 

Information used to reach conclusions should be properly referenced, including personal 
communications. Such information should not be misleading or presented in a way that could 
be construed to mislead readers. Assessments of the significance of an impact should be 
soundly based rather than unsubstantiated opinion, and each 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 and Heritage can consider approval of a well-defined project; 



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

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

provide a document which clearly sets out the reasons why the proposal should be judged 
by the EPA to be environmentally acceptable. 

Preparation of the environmental review document 

Proponents are encouraged to maintain close contact with the DEP/EPA officer during the 
preparation of the environmental review. The environmental review should be provided to the 
DEP/EPA officer for comment. At this stage the document should have all figures produced 
in the final format and colours. 

The proponent and DEP/EPA officer/Manager should agree on the time to be taken to review 
the draft, taking into account the level of consultation during the environmental review 
preparation, and the DEP/EPA officer's availability and the need for external review. 
Revision of the document may be requested to ensure that it addresses all topics and issues in 
these guidelines, can be read by the educated lay-person, contains no significant error of 
science and meets the required format. 

When the EPA is satisfied with the standard of the environmental review document it will 
provide a written sign-off to the proponent, giving approval to advertise the document for 
public review. The review document may not be advertised for release before written 
approval is received. 

Following approval to release the review for public comment, the final environmental review 
document should also be provided to the DEP/EPA project officer as an electronic copy, in 
PC Microsoft Word 2000 format, and any scanned figures. Where possible, these figures 
should be legible and meaningful in a black and white format. 

Contents of the environmental review document 

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

4.1 The proposal 

General requirements 

The environmental review document should provide a comprehensive description of the 
proposal including its location (address and certificate of title details where relevant). 
Specific matters requiring attention are: 

justification and objectives for the proposed development; 

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

site selection process and justification. 
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Brief description of the proposal which is the subject of these guidelines 

YYYY (the proponent} proposes to [proposal] at [location]. The proposal involves: 

C; and 
D. 

The proposal location is indicated on the attached plan (Attachment 1). 

Key characteristics of the proposal 

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. This information must be summarised in the form of a table, an example of 
which follows: 

Table 1: Key characteristics (example only) 

Element Description 
Life of project (mine production) <5 yrs (continual operation) 
Size of ore body 682,000 tonnes (upper limit) 
Depth of mine pit less than 30m 
Water table depth 50m below ground surface 
Area of disturbance (including access) 100 hectares 
Mine operation Daylight hours only, Monday to Friday 
List of major components refer 'Plans, specifications, charts' section 

pit immediately below for details of map 
waste dump requirements 
infrastructure (water supply, roads, etc)  

Ore mining rate 
maximum . 	200,000 tonnes per year 

Solid waste materials 
maximum 800,000 tonnes per year 

Water supply 
source . 	XYZ bore field, ABC aquifer 
maxinilim hourly requirement 180 cubic metres 
maximum annual requirement o 	1,000,000 cubic metres 

Fuel storage capacity and quantity used litres; litres per year 

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. 



Plans, specifications, charts 

Provide adequately dimcnsioned plans showing clearly the location and elements of the 
proposal which are significant from the point of view of environmental protection. Locate 
and show dimensions (for progressive stages of development, if relevant) of plant, amenities 
buildings, access ways, stockpile areas, dredge areas, waste product disposal and treatment 
areas, all dams and water storage areas, mining areas, storage areas including fuel storage, 
landscaped areas etc. 

Only those elements of plans, specifications and charts that are significant from the point of 
view of environmental protection are of relevance here. 

Always include: 

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 diagram showing inputs, outputs and waste streams; and 

diagrams of mass balance, water balance, and energy balance. 

The planls should include contours, north arrow, scale bar, legend, grid coordinates, the 
source of the data, and a title. The dates of any aerial photos should be shown. 

Other logistics 

timing and staging of project; 

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

transport of raw materials / products off-site. 

4.2 The environment 

Provide a description of the existing environment in a local and regional context which 
includes (if appropriate): 

ecosystem processes; 

biodiversity; 

existing site contamination (soil and groundwater); and 

other environmental factors / constraints that may be "fatal flaws" to the proposal. 

4.3 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. 

At this preliminary stage, the Environmental Protection Authority (EPA) believes the specific 
relevant environmental factors, objectives and work required for this proposal are as detailed 
in the table below: 
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CONTENT SCOPE OF WORK 

Factor Issue EPA objective Vork required for the environmental 

review 

BIOPHYSICAL 

Tcrrestival flora \'egclation Maintain the abundance, species Project area is cleared. No flora or vegetation 
coritirtunities. diversity, geographic distribution surveys required. 

and productivity of vegetation 
COfliiiiilfl itieS. 

Terrestrial fauna Terrestrial fauna Maintain the abundance, diversity Project area is cleared. No fauna surveys required. 
including and geographical distribution of 
Specially fauna. 
Protected 
(Threatened) Protect Specially l'rotected 

Fauna (Threatened) Fauna and their 
habitats, consistent with the 
provisions of the Wildlife 
C'opiservatio,i Act 1950 arid the 
E,iviron,iient /'rotecgjopi and 
Bwdio'rsiri Act 1999. 

Ma rifle environnnient Impact on marine Maintain the ecological function, Identify the potential impacts on the marine 
flora and fauna abundance, species diversity and enivironmertt from shipping movements, ballast 
from shipping geographic distribution of marine water discharge, waste water disposal, arid spills 
movements, flora arid funa. during ship loading / unloading. 
ballast water 

Describe the management measures that will be 
discharge, 113T 

developed arid implemented to minimise any 
anti -liu Ii ng 

potential impacts consistent with the requiremcnt.c 
agents, waste of the AQIS Guidelines for ballast water 
water disposal, 

management, arid the ANZECC Code of Practice 
and spills during for Anti-fouling arid In-water Hull ('leaning and 
ship load iii g / 

Maintenance. 
unloading.  

Decommissioning E)ecommissioning Ensure that the areas affected by the Details of a suitable decommissioning plan need to 
plan. project are properly be provided. 

deeoioniissionicd. 

POLLUTION MANAGEMENT 

Atmospheric emissions Air emissions and Ensure that gaseous and particulate The proponent is responsible for identil'ing and 
air quality, emissions, from the proposed plant quantifying all emissions to atmosphere from tIre 

Thus applies to all 
in isolation and in conribi tiation with proposed plant with the potential to have a isort - 
tIre emissions from neighbouring trivial impact on the environment (including 

gaseous and sources arid background impacts ott human health, nuisance, amenity, 
particulate concentrations, do not cause vegetation or fauna). 
emissions. ambient ground level concentrations 

Additional to exceed appropriate Criteria, Note: The proponent should refer to the Air 

guidelines tbr including the NEPM standard for Quality arid Air Pollution Modelling Guidelines in 

specific Air Quality, with advice sought Attachment 5 tbr a discussion of the identification 

atmospheric front tIne DF.P on specific pollutants and modelling required. 

emissions appear as necessary, or cause all Provide details of any potential impacts (including 
below, environmental or human health / cumulative impacts) and how they will be 

amenity probleni. minimised and managed. 

Use all reasonable and practicable 
riieasures to niinimise the discharge 
ofsignrticanrt atmospheric wastes 
such as SO,, NO, particulates, and 
green house gases etc. 



CONTENT SCOPE OF WORK 

Factor Issue EPA objective Work required for the environmental 

review 

POLLUTION MANAGEMENT (CONTINUEL)) 

Atmospheric emissions SO2  emissions. Fnsurc that SO, emissions meet the Modelling of SO2  CflhiSSiOflS From the proposed 
(continued) air quality standards and limits plant is to be undertaken using DISPMOD (refer to 

stated in the Kwinana EI'l' and Attachment 5) for the !'ollowing live scenarios: 
requirements of Section 51 of the 
Eni'iw,t,nc,ita/ P,'otecno,r /1(1 1986. (I) Existing levels; (2) The plant it, isolation for 

Stage 1; (3) The plant in isolation for Stage 2; (4) 
Use all reasonable and practicable Cumulative effect of the proposed plant together 
measures to minimise SO, with other existing operations for Stage I; and (5) 
discharges and cnsurc that they do Cumulative effect of the proposed plant together 
not cause an environmental or with other existing operations for Stage 2. 
human health / amenity problem. 

Develop management methods to minimise SO, 
discharges. Demonstrate that these methods 
follow current industry best practice. 

NOx emissions. Ensure that NOx emissions meet Modelling ol'NON  emissions from the proposed 
acceptable standards including the plant is to be undertaken using DISI'MOD for the 
NEPM for Ambient Air Quality, plant in isolation and the results compared with 
arid the requirements of Section 51 existing ambient levels. Refer to Attachment 5. 
of the F,iriron,nc,iui/ Priectirni Act 
/986 Provide a detailed explanation of NOx discharges 

and the management methods that will be used to 
Use all reasonable and practicable minimise NOx discharges. Demonstrate that these 
measures to minimise NOx methods follow current industry best practice. 
discharges. 

Provide detai Is of any impacts (including 
cumulative impacts) and how they will be 
addressed and managed. Compare the NOx 
emissions from the proposed plant with other 
similar plants. 

l'liotochemieal Use all reasonable and practicable Assess the potential contribution ofNOx and \'OC 
smog, measures to minimise discharges of emissions to ozone formation. This need not 

NOx and VOCs so as to limit their involve modelling if tire contribution is clearly 
contribution to the formation of very small. 
photochemieal smog. 

Demonstrate that measures to control NOx arid 
VOCs follow current industry best practice. 

CO emissions. Ensure that CO emissions meet Identify and assess the potential impact ofC'O 
acceptable standards including the emissions from the proposed plant, and develop 
NEPM for Ambient Air Quality and CO management measures. Modelling should he 
the requirements of Section 5 I of undertaken if ambient concentrations are riot sriiall 
the E,nviro,ime,rta/ Protectio,m Act compared to the NEPM standard. Refer to 
1986. Attachment 5. 

Use all reasonable and practicable Demonstrate that these measures follow current 
measures to minimise the discharge industry best practice. 
of CO emissions. 

Particulate and Protect the surrounding land users Modelling of the particulate emissions from the 
dust emissions, such that partictilate and dust proposed plant, if rcquired, should be undertaken 

emissions will not adversely impact using all appropriate model for particulate 
upon their welfare arid amenity or deposition. Refer to Attachment 5. 
cause health problems by mectinC 
the NEPM for Ambient Air Quality Develop particulate arid dust management 

relating to PM 10, arid tire rireasures. 	Demonstrate that these measures follow 

Erivironrirental Proteetiori eurTenit industry best practice. 

(Kwniana) (Atniosplicrie Wastes) 
Policy 1992 for Total Suspended 
Particulates ('ISP). 

Use all reasonable and practicable 
measures to minimise the disc barge 
of particulate svastes arid the 
generation 	of dust, iriel tiding the 
ConStruction phase. 
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CONTENT SCO1E OF WORK 

Factor Issue EPA objective %Vork required for the environmental 

review 

POLLUTION MANAGEMENT (CONTINUED) 

Atmospheric emissions Odour. Odours emanating from the Identify and assess the potential impact of odorous 
(continued) proposed plant should not adversely emissions from the proposed plant, and develop 

affect the welfare and amenity of odour management measures. Demonstrate that 
other land users, these measures follow current industry best 

Ensure compliance with acceptable 
practice. 

standards and that all reasonable Address odour impacts in accordance with draft 
and practicable measures are taken EPA Guidance Statement No. 47 'Assessment of 
to minimise the discharge and Odour Impacts'. 
adverse impact of odorous gases. 

Ensure that odour emissions, both 
individually and cumulatively, meet 
appropriate criteria and do not cause 
an environmental or human health 
problem. 

Greenhouse gases. 10 minimise greenhouse gas Provide details of greenhouse gas emissions, and 
emissions in absolute terms and using annual CO2  equivalent quantities, provide a 
reduce emissions per unit product to comparison with other plants producing similar 
as low as reasonably practicable, products (considering the full life cycle). 

To mitigate greenhouse gases Provide details of efforts to reduce greenhouse gas 
emissions in accordance with the emissions to best practice levels. 
I raisicwork Convention on Climate 
Chance 1992, and in accordance Quantify the greenhouse emissions levels which 

with established Commonwealth would be considered "business as usual", "no 

and State policies including regrets", and "beyond no regrets". Investigate the 

Environmental Protection Authority feasibility of other measures. 

Interim Guidance No. 12 Provide details of any Greenhouse management 
'Minimising Greenhouse Gases'. agreements to be adopted, such as the 

Proponents are required to: Conimonwealth Government's voluntary 
Greenhouse Challenge. 

(I) take all "no regrets" measures in 
construction and operation; 

take "beyond no regrets" 
measures which are reasonable 
and practicable; and 

COmmit to a programme of 
investigation, research and 

reporting of and progressive 
implementation of "no regrets" 
and "beyond no regrets" 
measures. 

Other gaseous Ensure that other gaseous emissions Identify and assess the potential impact of other 
emissions such as such as dioxins, furans, PAIls, and gaseous emissions such as dioxins, furans, PAils. 
dioxins, furans, VOCs etc meet acceptable and VOCs etc from the proposed plant, and 
PAl-Is, and VOCs standards. develop management measures. Demonstrate that 
etc. these measures follow current industry best 

Use all reasonable and practicable practice. 
measures to minimise the discharge 
of these types of emissions. lfcmissions are significant, a detailed health risk 

assessment should be undertaken. Note: the 
Department of I Icalth should be consulted for an 
appropriate assessment protocol. 

Surface water and Surface water and Maintain the quality of surface Identify potential impacts on surface water and 
groundwater groundwater water and groundwater so that groundwater quality and develop management 

quality. existing and potential uses, methods for wash water and storm water run-oft' 
including ecosystem maintenance, that follow current industry best practice. 
are protected. 
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CONTENT SCOPE OF WORK 

Factor bsue EPA objective Work required for the environmental 

review 

POLLUTION MANAGEMENT (CONTINUEI)) 

Waste management Liquid and solid Where possible, waste should be ldiiiify potential liquid and solid waste streams 
waste disposal. mninintised, reused or recycled to the and develop appropriate waste management and 

ALARP level, disposal procedures that Eillow current industry 
best practice. 

 Liquid and solid wastes should be 
treated on-site or disposed of off- 
site at an appropriate land till 
facility. 	Where this is not hasihle, 
contaminated material should be 
managed On-site to prevent 
groundwater and surface water 
contamination or risk to public 
health. 

Site contamination Soil and Ensure that any existing soil and Provide details ott existing levels of soil and 
groundwater groundwater contamination on-sitc groundwater contamination within the proposed 
contamination. is carefully managed during plant boundary, it appropriate, and any potential 

construction and operation of the impacts that may arise if the site is disturbed 
plant so that there is minimal or no during construction and operatioti. Develop 
disturbance of the contamination, appropriate management methods and disposal 
and further contamination is procedures that follow current industry best 
avoided, practice. 

Noise and vibration Noise. Ensure that noise levels from the A noise modelling study is to be undertaken to 
Project operations comply with the predict the noise levels from the proposed plant. 
Environmental l'rotcctioti (Noise) 
Reetilations 1997. 'I lie results are to be assessed in relation to 

compliance with the Environmental l'rotection 
(Noise) Regulations. 1997. 

Develop noise management methods. 
Demonstrate that these methods t'ollow current 
industry best practice. 

Vibration. Ensure that vibration levels meet Develop vibration management methods. 
statutory requirements and Demonstrate that these methods follow current 
acceptable standards, industry best practice. 

SOCIAL SIJRROUNI)INGS 

Public safety Risk and hazards. Ensure that risk is managed to meet Undertake a qualitative risk assessment of the 
the EPA's criteria for individual major hazards that will be major risk contributors 
fatality risk off-site and the at the Site boundary. 
Department of Mineral and 
Petroleum Resources (MPR) Undertake a quantitative review of the major risk 

requirements in relation to worker contributors to demonstrate compliance with F1'A 

and public safety. Guidance Statement No. 2 'Guidance for Risk 
Assessment and Management: Off-site Individual 
Risk from Hazardous Industrial Plant'. 

'transport and Ensure that the Increase in road and Assess the impacts from the road and rail transport 
tiaftic. rail transportation movements of materials associated with the project. 

resulting from the project does not 
adversely impact on the safety and Management measures are to be proposed to 

amenity of the public nlinimise the impacts of transportation activities. 

Culture and heritage i\boriginal culture Ensure that the project complies Assess the impact of any archaeological or 
and lien tage. with the req in rcnients of the ethnographic sites of sign iii cance with in the 

Aboriginal I heritage Act 1972. project boundary in consultation with relevant 
Aboriginal groups. 

Aesthetics Visual amenity. The visual amenity of the area Identify potential impacts on the visual amenity of 
around the proposed plant should the area around the proposed plant. 
not be unduly affected. 

Management measures are to be proposed to 
nhininii sc any impact on the visual amenity of the 
area around the proposed plant. 



These factois should be addressed within the PER document for the public to consider and 
make comment to the EPA. The EPA expects to address these factors in its report to the 
Minister for the Environment and Heritage. 

The EPA expects the proponent to fully consult with interested members of the public and 
take due care in ensuring all other relevant environmental factors, which may be of interest to 
the public, are addressed. 

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/EPA can advise on the recommended EPA objective for any new 
environmental factors raised. Minor matters which can be readiJy managed as part of nomal 
operations for the existing operations or similar projects may be briefly described. 

For discussion under each environmental factor: 

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

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

the EPA objective for this factor; 

a description of what is being affected - why 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 straightfor\vard description or explanation of any relevant standards / regulations / 
policy; 

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

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

predicted outcome. 

The proponent should provide a summary table of the above information for all environmental 
factors, under the three categories of hiophysical, pollution management and social 
surroundings as shown below: 



Table 2: Environmental factors and management (example only) 

Environ- EPA Objective Existing Potential Environment Predicted outcome 
mental environment impact at 
Factor management 

BIOPHYS [CAL 

vegetation Maintain the Reserve Proposal Surrounding Community types 
community abundance, species 34587 avoids all area will be 20b and 3b will 
types 3b and diversity, geographic contains 45 areas of fully remain untouched 
20b distribution and ha of community rehabilitated Area surrounding 

productivity of community types 20b and following will be revegetated 
vegetation type 20b and 3b construction with seed stock of 
community types 3b 34 ha of 20b and 3b 
and 20b community 

community types 
type 3b 

POLLUTION MANAGEMENT 

Dust Ensure that the dust Light Proposal may Dust Control Dust can be managed 
levels generated by industrial generate dust Plan will be to meet EPA's 
the proposal do not area - three on two days implemented objective 
adversely impact other dust of each 
upon welfare and producing working 
amenity or cause industries in week. 
health problems by close vicinity 
meeting statutory Nearest 
requirements and residential 
acceptable standards area is 800 

metres 

SOCiAL SURROUNDINGS 

Visual Visual amenity of Area already This proposal Main building Proposal will blend 
amenity the area adjacent to built-up will contribute will be in well with existing 

the project should negligibly to 'forest visual amenity and 
not be unduly the overall colours' and the EPA's objective 
affected by the visual amenity screening trees can be met 
proposal of the area will be planted 

on road 

4.4. Environmental management 

The EPA expects the proponent to have in place an environmental management system (EMS) 
appropriate to the scale and impacts of the proposal, including provisions for performance 
review and a commitment to continuous improvcment. 

The system may be integrated with quality and health and safety systems and should include 
the following elements: 

environmental policy and commitment; 

planning of environmental requirements; 

inpIementation of environmental requirements; 

measurement and evaluation of environmental performance; and 

review and improvement of environmental outcomes. 
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A description of the environmental management system should be includcd in the 
environmental review documentation. If appropriate, the documentation can be incorporated 
into a formal environmental managcmcnt system (such as AS/NZS Iso 14001). Public 
accountability should be incorporated into the approach on environmental management. 

The environmental management program (EMP) is the key document of an environmental 
management system. The EMP should provide plans to manage the relevant environmental 
factors, define the performance objectives, describe the resources to be used, outline the 
operational procedures and outline the monitoring and reporting procedures which would 
demonstrate the achievement of the objectives. 

4.5. Environmental management commitments 

The final stage of the Environmental Impact Assessment (EIA) process is reached when the 
Minister for the Environment and Heritage issues the Ministerial Statement for the project, 
which is a set of legally enforceable conditions and procedures for the implementation of the 
project. One of the standard procedural conditions is a requirement for the proponent to 
implement the key commitments which have been made during the EIA process and which the 
EPA and the proponent wish to become legally enforceable. 

1-1 

It is accepted practice for a list of the proponent's key commitments to be attached to the 
Minister's statement, however, it is not compulsory for the proponent to make any legally 
enforceable commitments. The EPA will recommend conditions to address environmental 
matters that the implementation of the proposal should be subject to. The EPA expects 
proponents to implement all the commitments, which are made as part of the public review of 
the proposal, as part of their commitment to good environmental management. 

Commitments that are to be made legally enforceable should not be made lightly and should 
focus on the important, on-going, high risk issues that will need a higher level of 
environmental management in terms of achieving a satisfactory outcome. They would be key 
components within the proponent's environmental management system and would be subject 
to both internal (company) and external (regulator) audit processes to ensure both compliance 
as well as outcome. 

Smaller-scale, general ised, overly-specific and/or non-controversial management actions, 
objectives and policies that the proponent intends to undertake in implementing the proposal 
(eg. return 150mm of topsoil, avoid coral reefs, minimise clearing of vegetation) do not need 
to be included in the list of legally enforceable commitments. 

Ideally, management actions, etc, should be separated from the commitments in the public 
review document and they would not become specifically legally binding as would the 
commitments. However, the proponent would still be expected to implement these 
management actions as part of responsible environmental management as this is what the 
EPA will base its recommendations of acceptability upon. 

It is important to ensure the commitments are auditable and, therefore, proponents are advised 
to follow a tabular format as explained below. 

4.5.1. Commitment components 

The commitments need to be framed in a format similar to that of the environmental 
conditions so that they have clarity and enforceability and, therefore, can be readily 



implemented by the proponent and audited efficiently by the DE1. The required standard 
format for all commitments comprises a number of components as follows: 

The proponent will, for a specific topic (environmental issue), undertake an action (what, 
how, where) to meet an environmental objective (why) to a time frame (when), and on 
advice from a relevant advisory agency (from whom, cg. government agencies such as 
Department of CALM, Department of Mineral and Petroleum Resources, Shire Council). 
With regard to 'advice from whom', this need only be included if the expertise and/or 
statutory responsibilities of the third party is relevant to implementing the commitment. 

It is important for the consolidated list of commitments to be numbered correctly for easy 
reference in the implementation and auditing stages of the project. These should therefore be 
sequentially numbered 1, 2, 3, ... without use of subgroups such as 1.1, 1.2 or 2(i) or 2(a), 
2(b). 

4.5.2. Paragraph format 

In applying the standard components (topic what, why, when, from whom) an example of a 
commitment in paragraph form is as follows: 

Prepare and implement a Dust control Plan that will nun i,nise dust generation on-site and 
aim to prevent dust emission from construction of the foresliore extension in order to protect 
the amenity of nearby land users. The Plan will be prepared during the design (project 
planning,) phase and will include measures that ensure dust levels do not exceed EPA dust 
control criteria ('EPA, 1996). The Plan will be prepared and implemented on advice from the 
S/i/re of Widgie. The approved Plan will be implemented during the cons! ructioui phase. 

However, writing the commitment in paragraph form can result in a confusing or clumsy 
sentence structure that may be difficult to interpret for future auditing purposes. Hence, a 
paragraph format is not acceptable and a tabular format is now required. 1-1 

4.5.3. Tabular format 

It is recommended that the table column headings be titled: 'commitment number', 'topic', 
'actions', 'objectives', 'timing' and 'advice from'. The example in paragraph format above 
can be written in tabular form as per example 1 below. Note that the tabular format also 
overcomes the sometimes long-winded sentence structure where there are multiple specific 
actions for the plan to address. Also, it is desirable to create a separate commitment for the 
preparation and implementation parts of the commitment. Finally, the tabular format provides 
an immediate audit framework for use both by the proponent and the DEP, which enables 
efficient administration of environmental approvals. An example of the three most common 
formats is given below and Example 4 shows how to rewrite a management strategy into a 
commitment. 

- 12- 



Example 1. Prepare and Implement format 

This is the most common fonimt and will apply most of the time where there is an on-going 
need to address the issue. 

No. topic Actions Objectives Timing Advice 

frorn* 

1. Dust Prepare a Dust Control Plan for the 1) Maintain the Design Shire of 

management forcshore construction site which amenity of nearby phase Widgic 

addresses: residents. 
(prior to 

1) prevention of dust generation; 2) Dust levels at the start of 

prevention of dust emissions off- 
nearest critical construct- 

site; and 
premise are within ion) 

EPA dust control 
monitoring and compensatory criteria (EPA, 1996). 

measures to address accidental 

emissions off-site. 

2. Dust Implement the approved Dust Control Achieve the l)uring Shire of 
management Plan referred to in commitment I. objectives of constructi Widgie 

Commitment I. on 

* this may he left blank if no advisory local or state government agency is relevant; note that 
the DEP or the EPA or the Minister for the Environment and Heritage are never noted in this 
column. They are the regulators and the commitments are to their requirements, not advice. 

Example 2. Once-off Action format 

This format is for actions that have a clear completion time. 

No. i'opic Action Objectives Timing Advice 

from 

3. Fauna Undertake a trapping programme, Relocate the Southern Brown Design CALM 
protection approved by CALM, for capturing bandicoots to an area and in a 

(prior to the 
and relocating the Southern Brown manner where the population 

start of 
Bandicools from the area to he will be protected. 

cleared. 
ground 

disturbance) 



Example 3. Prepare, Implement and Upgrade format 

This foniiat is for circumstances when there is a clear need to modify a plan based on a study 
that is yet to he completed. 

No. l)pic Action Objectives Timing Advice 

from 

4. Waste Prepare a Waste Rock Dump Construct a waste rock dump Prior to the l)ept. 

Rock Management Plan that: that: start of Minerals 
Dump 

1) ensures natural drainage is blends with local landscape; 
construction and 

reinstated; 
of the mine Enerey 

 is stable in the long-term; 

2) identifies rehabilitation options and 

and techniques; 
3) will not produce leachate 

3) achieves a visual quality that would pollute the nearby 

objective of level 3; wetlands. 

4) etc. 

5. Waste Implement the \VRDM Plan referred As for commitment 4. During DME 
Rock to in commitments 4 and 6. construction 

Dump and 

operations 

6. Waste Modify the WRDM Plan referred to Ensure that drainage, including During DME 
Rock in commitment 4 after the Acid subsurface leachate, does not operations 
I)ump Mine Drainage study referred to in exceed waler quality criteria 

commitment 9 is completed and the (NHMRC, 1999). 

study findings approved by the 

EPA. 

-14- 



Example 4. How to rewrite a management action, etc, into a commitment 

No. Topic Action Ohjcctivcs 'liming Advice 

from 

Waste Remove waste material which cannot be To prevent contaminated l)uring Shire of 
material accommodated oil-site due to potential material removed from remedial Wicl2ie 

changes in final design levels to in the western part of the site works 

acceptable landfill, being relocated 

I his is a management action and is 
inconsistent with the final 

rewritten below 
plans for the 

development. 

Excess Prepare a Waste Material Plan for any Ensure that contaminated During Shire of 
waste excess contaminated material that: material that cannot be the Widgie 
material 

i dentities the quantity and location of the 
contained on-site is remedial 

material; 
disposed ofat an 

- stage 

acceptable landfill  ll site. 
specifies the methods of removal and (prior to 

transport of the material; and the 

validation 
identifies the landfill site for disposal stage) 

and the monitoring methods for the landfill 

disposal operation. 

2. Excess Implement the approved Waste Material Achieve the objectives of After plan Shire of 
waste Plan referred to in commitment I. commitment 1. is Widgie 
material approved 

by the 

I)EP 

(during 

remedial 

stage) 

S. Public consultation 

A description of the public participation and consultation activities undertaken by the 
proponent in preparing the environmental review ShOU1(l be provided. 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 arc dealt with outside the EPA process can be noted and referenced. 
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5.1. Availability of the environmental review 

Copies for distribution free of charge 

Supplied to DEP: 
Library/Information Centre...........................................9 
EPA members...............................................................6 
Officers of DEP/EPA (Perth & Kwinana)....................6 

Distributed by the proponent to: 

Government departments 	. Department of Mineral and Petroleum Resources........2 
OfficeofMajorProjects ............................................... I 

Local government authorities 	Town of Kwinana.........................................................2 

Libraries 	 • 	J S Battye Library.........................................................3 
The Environment Centre ..............................................2 
Kwinana Public Library................................................2 

Others 	 0 	Conservation Council of WA ....................................... 
Cockburn Sound Management Council ........................ 1 
Kwinana Industries Council ......................................... 

Available for public viewing 

Department of Environmental Protection Library, Perth; 
Department of Environmental Protection Library, Kwinana; 
Kwinana Public Library; and 
J S Battye Library, Perth. 

6. Other information 

Additional detail and description of the proposal, if provided, should go in a separate section. 
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Attachment I 

Details and location of the proposal 

Hismelt (Operations) Ply Ltd proposes to construct and operate a commercial scale Hlsmclt 
Process Plant at Kwinana (Figure 1 and Figure 2). During Stage I of the project, the plant will 
initially produce about 800,000 tonnes per year of pig iron. If the Stage I plant is found to be 
technically and commercially viable, Stage 2 of the project will be implemented which 
involves the installation of an additional iron making unit to double production to 1,600,000 
tonnes per year of pig iron. 

Raw materials for the plant will include iron ore fines, coal and fluxes. The ore will be 
sourced from within Western Australia. The ore and the coal will be transported to site by 
either rail or ship depending upon the point source. Fluxes will either be trucked or 
pneumatically conveyed to site. Pig iron produced in the plant will be shipped through the 
existing adjacent port facility for export or to steel mills within Australia. The project will 
make use of the existing port and bulk material rcccival facility, currently operated by BHP 
Transport, for delivery of raw materials and the export of product. 

The major components of the project comprise: 

(I) 	Process Plant. 

Power Cogencration. 

Air Separation (Oxygen and Nitrogen) Plants. 

Transport of Materials and Product. 

Waste Disposal. 
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Attachment 2 

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 amendecl to apply to each 
specJIc proposal. Its purpose is to explain what submissions are used for and to detail why 
and how to make (1 submission. 

Invitation to make a submission 

The Environmental Protection Authority (EPA) invites people to make a submission on this 
proposal. If you are able to, electronic submissions emailed to the DEP/EPA Project 
Assessment Officer would be most welcome. 

Hismelt (Operations) Pty Ltd proposes to constnict and operate a Commercial Hlsmelt Plant 
at Kwinana, WA. In accordance with the Environmental Protection Act, a PER has been 
prepared which describes this proposal and its likely effects on the environment. The PER 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 requirements 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 pooi 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 l)C0P1e your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on, the general issues discussed in the PER 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 niaking comments on specific elcments of the PER: 

clearly state your point of view; 

indicate the source of your information or argument if this is applicable; and 

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 PER; 

if you discuss different sections of the PER, keep them distinct and separate, so there 
is no confusion as to which section you are considering; and 

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 ideally be emailed to 

project.ofFicei-@ciiviroil.wa.gov.au  

OR addressed to: 

The Environmental Protection Authority 
P0 Box K822 
PERTI-I 
WA 6842 

[Westralia Square 
141 St George's Terrace 
PERTH WA 6000] 

Attention: 	[Project Officer narnel 



Attachment 3 

Advertising the environmental review 

The l)rOPOnCnt 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/EPA 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/EPA officer's name should appear in the advertisement. 

Size 

The size of the advertisement should be two newspaper columns (about 10cm) wide by about 
14cm long. Dimensions less than these would be difficult to read. 

Location 

The approved advertisement should, for PER's and ERMP's, appear in the Saturday edition of 
the news section of the main daily paper ("The West Australian"), 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 prerogative to set the time of release, 
although the DEP/EPA should be infonned. The advertisement should not go out before the 
report is actually available, or the review period may need to be extended. 



Attachment 4 Example of the newspaper advertisement 

Proponent Name 

Public Environmental Review 

TITI.,E OF PROPOSAL 

(Public Review Period: [date] to [date]) 

[Proponent] is planning to [brief description of proposal]. 

A Public Environmental Review (PER) has been prepared by the company to examine the 
environmental effects associated with the proposed development, in accordance with Western 
Australian Government procedures. The PER describes the proposal, examines the likely 
environmental effects and the proposed environmental management procedures. 

[Proponent] has prepared a project summary which is available free of charge from the 
company's office address. 

Copies of the PER maybe purchased for $10 from: 

Company Name 
Street 
Suburb/Town WA Postcode 
Telephone: (08) 9xxx xxxx 

Copies of the complete PER will be available for examination at: 

Department of Environmental Protection 	Relevant local libraries 
Library Infonriation Centre 
8th Floor, Westralia Square 
141 St Georges Terrace 
PERTH WA 6000 

Department of Environmental Protection 
Regional Office - if appropriate 

Submissions on this proposal are invited by [closing date]. Please email your submission to: 

proi ect.officerenviron.va.gov.au  OR address to: 

Chairman 
Environmental Protection Authority 
110 Box K822 
PER'I'l-1 WA 6842 
Attention: [Project Officer name] 

If you have any questions on how to make a submission, please ring the project officer, 
[Project Officer name], on (08) 9222 7xxx. 



Attachment 5 	Air quality and air pollution guide: 

Modelling Guidance Notes 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 

WESTERN AUSTRALIA June 2000 

I 	Introduction 

The Department of Environmental Protection (DEP) is frequently required to review 
assessments of the air quality impact of existing or proposed sources of air pollutants. 
This often occurs in the course of individuals or companies (generically called 
"proponents" below) meeting their obligations under the Environmental Protection Act 
1986 ("the Act"), notably environmental impact assessment under Part IV of the Act or 
in relation to Works Approvals and Licences under Part V of the Act. 

Most air quality assessments employ computer modelling to provide estimates of the 
environmental (ambient) air quality impact. The quality of modelling efforts reviewed 
by the DEP/EPA over many years has varied from highly skilled to very inadequate. 
These guidance notes have been prepared to provide a clear understanding of the DEP's 
expectations with respect to air quality modelling. 

2 	Identify emissions and secondary pollutants 

The proponent is responsible for identifying and quantifying all emissions to atmosphere 
with a potential to have a non-trivial impact on the environment (including impact on 
human health and well-being; odour; nuisance; amenity; vegetation - natural and 
agricultural; and fauna - natural and agricultural). Emissions of potential concern 
include SO2, NOx, CO. particulates, volatile organic compounds, fluorides, hydrogen 
sulphide, other odorous gases, heavy metals, dioxins, furans, PAT-I and other toxic 
compounds, unless the emission rates of these are insignificant (to be justified). 
Additionally, the formation and impact of secondary pollutants such as photochemical 
smog and aerosols should be assessed if applicable. Greenhouse gases and ozone-
depleting compounds are beyond the scope of these guidelines. 

3 	Modelling to predict impacts (overview) 

For all primary and secondary pollutants which cannot be dismissed as being of no 
significance, the proponent must provide model predictions of the impact of emissions 
on the various elements of the environment, in the form of concentrations and/or rates of 
deposition over the range of averaging periods normally associated with "relevant 
standards" for each pollutant, and assess the magnitude of this impact against the 
"relevant standards". "Relevant standards" means guidelines/goals/standards which the 
EPA/DEP has adopted or advised or, in the absence of an EPA/DEP position, 
guidelines/goals/standards proposed by the proponent on the basis of national or 
international practice 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. 



NOTE: 

The proponcnt may choose to carry out "worst case" screening analyses for particular 
pollutants (cg via simplified, conservative calculations or models) in order to 
demonstrate to the DEP/EPA that air quality impacts arc insignificant and therefore that 
comprehensive modelling procedures are not warranted. The worst casc analysis 
procedures (calculations, models) must be adequately described, with reference to their 
source. Most of the discussion which follows is directed towards full modelling 
exercises rather than screening analyses. Nevertheless, a screening analysis will be 
considered inadequate if it ignores any of the features or factors described below which 
may be potentially significant. 

4 	Presentation of model results 	 -- 

Modelling results should be presented in the form of: 

contour plots covering the region of interest (including population centres or isolated 
residences), with a grid density adequate to avoid significant loss of resolution; 

numerical values of concentrations at the point(s) of maximum impact (explain 
where this occurs) and other locations (receptors) of interest (eg places of human 
residence). 

For each pollutant so modelled, the contours and numerical values should be presented 
with reference to relevant standards (eg at the averaging period and percentile level of 
the relevant standard) and the results evaluated against the standard. The meteorological 
conditions causing highest concentrations at important receptors should be determined 
(if possible) to check that the model is yielding sensible results. 

5 	Modelling cumulative impacts 

For each pollutant modelled, the assessment must account for existing concentrations 
caused by other sources plus (if significant) the background concentration (whether 
natural or man-made) in order to estimate the cumulative concentration. When 
cumulative concentrations are modelled, the contribution of the proposal to high 
percentile short term (say I-hour) averages is often masked. Consequently, in order for 
the contribution to be properly assessed, the DEP/EPA requires modelling results (as 
described in the foregoing point) to be presented for: 

the existing emissions plus background concentration (pre-proposal); 

the proposed development in isolation (excluding existing emissions); and 

the combined (existing plus proposed plus background) emissions. 

The "existing emissions" must include not only those of existing, operating sources of 
emissions but also those expected from yet-to-be-constructed sources which are at a 
stage of approval, and commitment to proceed, ahead of the proposal. Such sources will 
need to be identified on a case-by-case basis. Industries proposed for location in 
Kwinana or other regions with airshed management policies will need to be assessed in 
accordance with the provisions of those policies; the DEP/EPA will provide details. 



6 	Emissions estimates 

The DEP/EPA requires assurance that the estimates of emissions employed in modelling 
assessments are realistic and that uncertainty is balanced by conservatism. Details on 
how the source parameters (stack dimensions, mass emission rates, gas flow rate, 
temperature, density, etc) were derived should be summarised. This is to include 
whether these parameters were derived from stack testing (in relation to an existing 
facility), from theoretical calculations such as from a mass balance approach, from other 
existing facilities or standard emission factors (eg USEPA AP42). If the emissions are 
derived from stack testing, details should be given on how many stack tests were taken 
and how representative these were. Unless otherwise agreed, the level at which 
emissions should be set for modelling purposes is described in EPA Vie (1985). 

7 	Variable or intermittent emissions 

In the experience of the DEP, intermittent emissions (plant start-ups, plant upsets, etc) 
result in more pollution complaints than normal emissions from operating industries. 
The modelling must properly assess both emissions which are continuous in nature and 
emissions which are intermittent. 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. 	Screening of emissions cases must be based on the joint 
consideration of probability and magnitude of emission. The DEP/EPA is able to 
provide guidance on how to screen and model intermittent emissions. 

8 	Model capability 

The models and/or worst case calculation procedures and data employed in the 
assessment must be demonstrably capable of simulating, or accounting for, all of the 
features which are important in the context of (letenuinmg the air quality impact of the 
project. The proponent is responsible for identifying and properly accommodating 
these. The following list may not be exhaustive but is provided for checking purposes: 

I 	 • 	trapping of plumes in mixed layers of limited height or, alteniatively, penetration of 
plumes through elevated temperature inversions; 

vertical plume dispersion in convective conditions; 

fumigation of plumes into an encroaching mixed layer or thermal internal boundary 
layer near a coastline. Investigations of this phenomenon may require estimates of 
wind direction shear in stable layers; 

sea breeze trapping, recirculation of pollutants; 

near-surface dispersion under very stable calm conditions (a feature of WA winter 
meteorology); 

topographic influences - impact of plumes on elevated terrain, effect on spatially 
vaiying wind fields, valley winds (anabatic and katabatic winds), ponding of air in 
stable conditions; 

surface roughness; 



building wake effects, stack tip clownwash (avoidcd by good engineering stack 
design); 

deposition, chemical transformation; 

effects of positive or negative buoyancy; 

radiation from flares. 

The modelling report should describe how each of the relevant features was treated. 
Examples are: 

Physical description of the site to be modelled. This is to include details on the 
topography, i.e. highest hill/mountain within the model region, distance to coast or 
any other major water bodies and how this was dealt with in the modelling; 

For a coastal site, details on how sea breeze effects were incorporated in the 
modelling; 

The value(s) of the roughness length and details on how this was determined (refer 
to USEPA (1997) for recommended approaches). 

9 	Meteorological data for conventional models applied to simple situations 

If using a conventional model, the proponent will need to obtain at least one (preferably 
two or more) years' data on the meteorology of the area, with high data recovery and 
verifiable data accuracy. In the simplest situations, the data may be limited to that 
necessary to provide reliable hourly average estimates of: 

wind speed; 

wind direction; 

air temperature; 

mixing height, estimated or measured via methods acceptable to the DEP; 

atmospheric stability, estimated by a method acceptable to the DEP. 

Methods described in USEPA (1997) are generally acceptable to the DEP. The report 
should include a description on the meteorological data used or alternatively a reference 
to a publicly available report which contains this information. The description is to 
include details on the methodology used to derive stability classes and mixing heights 
and is to present (as a minimum) the annual wind rose, annual stability frequency 
distribution and details on the mixing height distribution. The description should also 
include details on the quality of the anemometer used and its starting threshold. 

10 	Meteorological data for complex models and/or complex situations 

Specialised and detailed meteorological data and associated calculations are necessary 
to accurately model some of the features listed in point 8. For example, to model 
shoreline fumigation, knowledge of the onshore-flow vertical temperature structure is 
required. The proponent is responsible for assessing the full range of pollution 



dispersion issues and designing an appropriate monitoring program. Whcre items of 
data are not based on the results of continuous monitoring (c(-,. based instead on 
inteniiittent field experiments or unverified hypotheses), the uncertainty of estimates 
must be offset by conservatism in these estimates. The proponent is invited to 
demonstrate to the DEP/EPA that complicated or costly monitoring programs and/or 
modelling procedures for particular meteorological parameters are not warranted. 

11 Advanced models 

The DEP/EPA accepts that advanced prognostic models may be less reliant on 
measurements than conventional (eg Gaussian) models. These advanced models would 
need to be well supported by published validation studies before the DEP/EPA would 
accept their use in isolation. 

12 	Model acceptability and verification 

The DEP/EPA does not generally prescribe which models must be used in particular 
circumstances. The DEP/EPA takes this position in order to allow scientific and 
technical advances to be introduced without regulatory delays. J-lowever the DEP/EPA 
reserves the right to reject a proposed model, or application thereof, if it considers it to 
be inadequate, inappropriate or unproven. The AUSPLUME and ISCST3 models are 
frequently used in an acceptable manner for modelling industrial emissions, but they 
have limitations which model users should understand and respect. 

Unless the DEP/EPA agrees otherwise, proponents are required to present, in addition to 
model results, all of the model input files and configuration details to allow the 
DEP/EPA to check and reproduce the model results. Model output which describes the 
model configuration should also be provided. If the model has not been well validated 
and documented in the public domain (like AUSPLUME, USEPA regulatory models), 
references to model validation reports (and provision of these on request) are required. 

References 

EPA Vic (1985) Plume Calculation Procedure: an approved procedure under Schedule E of 
State Environment Protection Policy (The Air Environment). Environment Protection 
Authority of Victoria, March 1985, Publication 210. 

USEPA (1997) 	On-site meteorological program guidance for regulatory modelling 
applications. U.S. Environmental Protection Agency, June 1997. 
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Appendix B 

Flue (;as Desuiphurisation 

B 1.1 FLUE GAS DESULP1IURISATION 

131.1.1 Flue Gas Desulphurisation System 

The WI-JR and stove waste gases will contain SO2  due to the combustion of the H2S in the Process offgas. A 

FGD system will he incorporated in the Plant design to remove SO2  from the waste gases. FGD systems are 

recognised as the best available technology for SO2  removal and are commonly used in power stations and 

paper mills. 

The system will utilise wet lime/limestone slurry for scrubbing the gas and will have an in-situ oxidation 

process to produce a commercial grade gypsum product. The waste gas streams will flow via a common hue 

gas header into the absorber tower of the FGD system and be scrubbed by slurry sprays prior to exiting 

through the stack. The system will have a SO2  removal efficiency of at least 95%. 

B1.1.2 Process Chemistry of the FGD 

Absorption 

The first step in the FGD process is the absorption of the SO2  in the flue gas into the liquor phase of the re-

circulating slurry, as presented in Equation 1. 

(I) SO2  + aq < 	> 502  (7q 

aq 111120 

Dissociation 

The absorbed SO2  readily dissociates in the water phase (that is it reacts with water) as shown in Equations 

2 and 3, which is a rapid process controlled by pH. The dissociation process liberates hydrogen ions 

resulting in the lowering of the p1-I in the liquor and producing sulphurous acid. 

SO,
oq 

< 	HIS01, -  

H-,S0
3aq < 
	> 11 oq + 11503  -  
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Ox idat ion 

In order to produce gypsum, the suiphurous acid must be oxidised to produce sulphate, a reaction that 

requires dissolved oxygen (Equation 4). Excess oxygen in the flue gas will provide some of the oxygen with 

additional oxygen being injected into the recirculation sumnp (see Figure 4.10). 

HS03 aq  + 02 	
k0, > II aq  + SO4  (It) 

Lime Kiln 1)ust Dissolution 

Lime kiln dust, a by-product of lime production which contains a mixture of calcium carbonate (limestone) 

and lime, will be used in the POD System. 

Limestone does not react in its solid form, it must first be dissolved into a liquid which is a slow reaction 

that requires finely ground material (Equations 5 and 6). Following dissolution, limestone will easily decay 

into CO2  at low p1-i levels. This process captures the hydrogen ions generated by the dissociation of the SO2  

and raises the pH (Equation 7 and 8). 

CaC030q 
L,1 
 Ca2 0 + C03 2 aq  

H 301 aq  + CO3  aq 	) HCO3 W, 

113010  + !IC03 0 	 ) CO,q  

CO1
11(1 	

h  )CO2  I+aq ._ 

Lime dissolves in water according to the reactions in Equations 9, 10 and 11. 

CaO +1-I-,0< k,,  )Ca(01-i)2 

Ca(0Il), <k,,,  Ca(0JI) +0H 

Ca(0I-I <_ 	Ca 2  +0[1 

Gypsum Production with Crystal I isat ion 

Gypsum sulphate ions (resulting From the SO2  a bsorption) and the calcium ions (resulting from the 

limestone dissolution) combine to form gypsum (Equation 12). Crystallisation occurs as calcium combines 

with sulphates to form gypsum through the course of the reaction. The crystals will increase to a size that 

will be able to be separated in the hydrocyclones. 

Ret: AppeIlllI X It 	 Corporate knvirc)nmcntal Consultaiicy 
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(12) Ca 	+ SO4 2- 	k,,,1  CaSO4  2 H. 0 L +aq 

B1.1.3 Absorber 

The flue gas will enter the absorber through a duct near the bottom of the spray tower section. The gas will 

flow upwards and react with multiple sprays of finely atomised droplets of lime slurry, which will react with 

the SO2. Each of the spray banks will comprise a series of spray nozzles which will be designed to achieve 

proper atomisation of the lime slurry. The absorber recycle pumps will pump the slurry to the spray banks 

with each pump being dedicated to a single spray bank. 

A recirculation tank equipped with absorber agitators will be located at the bottom of the absorber. The tank 

will provide adeqtiate surge capacity and agitation for the optimum utilisation of the lime as well as the 

crystallisation and precipitation of gypsum. Calcium suiphite will be oxidised to calcium sulphate or gypsum 

in the recirculation tank. Oxidation air compressors will supply the air to the oxidation air lances 

submerged in the recirculation tank. 

Recycle bleed pumps will pump the slurry from the bottom of the absorber to the dewatering system. The 

discharge pipe from the recycle pumps will contain density and p'-1  meters. If the density reading is above 
the setpoint the feed valve to the primary hydroclones will open. If the density reading is below the setpoint 

the valve will close and all of the slurry will be returned to the absorber. Monitoring the pH of the 

recirculating slurry will control the lime slurry make-up to the FOD. 

Liquid level in the absorber will be monitored. The connection on the absorber will prevent the outflow of 

gas and the vent will prevent siphoning and draining of the absorber. The sump will be equipped with an 

agitator to keep particles in suspension. The liquid will be pumped back to the absorber. 

A two-stage, vertical flow, chevron mist eliminator will be positioned at the top of the absorber. The first 

stage mist eliminator will remove the bulk of the entrained liquid droplets from the stream. The second stage 

will remove fine droplets carried over from the first stage. An analyser on the outlet will measure the SO2  in 

the exit gas. 

B1.1.4 Slurry Dewatering 

Absorber bleed pumps will pump the slurry from the bottom of the absorber to the primary hydroclone bank 

where the slurry will be concentrated. The overflow will be recycled back to the absorber to increase the 

lime utilization. The underfiow will flow to the centrifuge feed tank from which the batch centrifuges will 

be fed. The solids discharged from the centrifuge will fall onto the gypsum discharge belt conveyor, which 

will convey the solids to the gypsum storage bin. 

Coiporale hnvironrncnial (onstiltauicy 	 Ref. Appendix 13 
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BI.1.5 Reagent Preparation 

Lime kiln dust will be delivered by truck and pneumatically discharged into the lime silo. Dust will be 

managed by the use of a baghouse on the lime silo exhaust vent. 

A weigh feeder will discharge the lime kiln dust to the slurry surge tank. The reagent preparation system 

will be supplied with water from the centrate pumps under ratio control to the weigh belt feeder. Lime 

slurry will be pumped through a pipe loop that will pass the absorber and returns to the slurry storage tank. 

Slurry will be removed from the circulating loop and injected into the absorber as required. 

Ref: Appendix B 	 Corporate hnvironrncntal Consultancy 
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Executive Summary 

Hlsmelt (Operations) Ny Ltd. (Hlsmelt) is proposing to construct a plant for the direct 
smelting of iron ore within the Kwinana Industrial Area, south of Perth. 

Local meteorological conditions strongly influence the dispersion of atmospheric 
emissions in the Kwinana region. The Perth summer season is characterised by 
prevailing offshore winds, with long periods of fine warm weather and regular south 
westerly sea breezes. The presence of the sea breeze often reduces the depth of the 
atmospheric turbulence along the coast and consequently the mixing depths may only 
be a few hundred metres. 

Major emissions from the Hlsmelt plant are predicted to be sulphur dioxide, oxides of 
nitrogen, particulate and to a lesser degree carbon monoxide. Two atmospheric 
dispersion models, the WA DEP model DISPMOD and the Victorian regulatory 
model AUSPLUME, have been used to assess the air quality impact of the Hlsmelt 
plant. DISPMOD was run to assess the ground level concentrations resulting from the 
emission of sulphur dioxide, nitrogen dioxide and carbon monoxide from the taller 
stacks. Ground level concentrations due to emissions from shorter stacks were 
assessed with AUSPLTJME 

Modelling considered the normal mode of operation together with four other modes 
that are likely to occur during the first two year's of operation. In addition, 
consideration was given to emissions from the preheater during the initial 6 months of 
commissioning. The results of the modelling from Hlsmelt operations are summarised 
in Table El. 

Table El Predicted Maximum Concentrations from Hlsmelt (2 stages) as a 
percentage of the Relevant Standards and Limits 

Substance Location Averaging Standard/ Percent of Percent of 
time Limit Standard Limit 

(%) (%) 
Kwinana EPP  

Sulphur Dioxide Area A 1 hour 700/1400 6.1 4.9 
Area B 500/1000 9.0 7.2 
Area C 1 350/700 4.9 4.9 
Area A 24 hour 200/365 6.3 3.4 
Area B 150/200 8.4 6.3 
Area C  125/200 4.5 2.8 
Area A Annual 60/80 2.4 1.8 
Area B 50/60 2.7 2.3 
Area C  50/60 1 	0.7 0.6 

TSP Area A 15 minute na/i 000 na 8.7 
Area B na/i 000 na 4.3 
Area C  na/1000 na 2.5 
Area A 24 hour 150/260 16.7 9.7 
Area B 90/260 12.0 4.2 
Area C  90/150 2.3 1.4 

NEPM  
Nitrogen Dioxide Residential 1 hour 246 30 na 

PM10 Residential 24 hour 50 6.0 na 
Carbon Residential 8 hour 11240 0.16 na 

Monoxide  
Notes: 
1) 

	

	The PM10 50 .Lg/m3  is a standard with a goal of less than 5 exceedances, but for this modelling 
purpose has been conservatively used as a limit. 

Residential areas include those within the buffer zone such as Hope Valley and all of area C. 

WV02046:R71 ROPXX(A). DOC 	 Final 	 PAGE 1 



SINCLAIR KNIGHT MERZ 

Ground level concentrations of sulphur dioxide from the proposed Stage I plant alone 
and both stages will be relatively low, with predicted maximum I -hour concentrations 
between 2.2 to 4.7% of the Kwinana EPP standards and limits for stage I and 4.8 to 
9.0% for both stages. Predicted 24-hour concentrations will be between 2.2 to 3.5% 
and 4.5 to 8.4% of the applicable standards for stage I and both stages respectively. 
Annual average concentrations will be even lower, with concentrations at most 1.3 and 
2.7% of the annual standards for stage I and both stages respectively. 

Comparison to the modelled ground level concentrations from the current HRDF at its 
maximum permissible quantity of 35 g/s (as modelled in the 1992 determination) 
indicates that the concentrations from stage I will be around half of this. For the 
proposed stage I and 2 plant, concentrations will be approximately the same as for the 
1992 determination. Therefore, stages 1 and 2 of the proposed Hismelt plant will have 
approximately the same impact as that modelled for the HRDF within the 1992 
determination and therefore will be able to operate within Hlsmelt's 1992 maximum 
permissible quantity. 

Maximum concentrations of particulate are predicted to occur on site and decrease 
rapidly with distance. Comparison to the Kwinana EPP criteria indicates that 
concentrations will between 2 and 17% of the TSP standard and limits. At residential 
areas the maximum 24 hour PM 10 concentration is predicted to be 3 .tg/m3  or 6% of 
the standard. 

Predicted 8-hour maximum concentrations of carbon monoxide are predicted to be 
small and only 0.16% of the NEPM standard at nearby residential areas. 

Predicted maximum 1 -hour concentrations of oxides of nitrogen at residential areas 
are 38 and 75 .tg/m3  respectively with stage 1 and two stages operating. Assuming 
conservatively that 100% of the NOx  is NO2  implies maximum NO2  concentrations 
will be 15 and 30% of the NEPM standard. Adding modelled NOx  levels from 
Hlsmelt to the existing monitored data at Hope Valley or North Rockingham indicates 
that the existing levels may increase from 93 to 113 pg/m3  or from 38 to 46% of the 
standard. This small increase in the maximum I-hour levels occurs as the hours with 
predicted high concentrations from the Hlsmelt plant do not coincide with those hours 
with highest existing concentrations. 

On an annual basis, annual average levels are predicted to increase at the two monitors 
from 9.7 p.g/m3  to 9.83 .Lg/m3  and 9.96 .Lg/m3  with the addition of stage 1 and stage 1 
and 2 respectively. That is, from 15.6% of the NEPM standard to 15.9 to 16% of the 
standard. 

Emissions of NOx  from the proposed Hlsmelt plant are estimated at 640 and 1280 tpa 
of NOx  for Stage I alone or with two stages operating. This is 4.8 and 9.6% of the 
1998/1999 industry emissions of NOx  from Kwinana and I and 2% of the 1998/1999 
total Perth emissions. Given that: 

Impact of the Kwinana industry emissions on Perth ozone levels is small (4 to 6% 
contribution); 
Emissions from Hlsmelt stages 1 and 2 will be a small component (up to 9.6%) of 
1998/1999 Kwinana industry emissions; and 
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Overall emissions from Kwinana are estimated to remain as per in 1999, (due 
mainly to the replacement of Kwinana Power station stage B with a lower 
emitting gas fired plant). 

It is considered that the addition of Hismelt stages I and 2 will have negligible impact 
on Perth ozone levels, with no measurable change from Kwinana industry due to the 
overall emissions remaining constant 
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1. 	Introduction 

Hlsmelt (Operations) Pty Ltd. (Hismelt) is proposing to construct a plant for the direct 
smelting of iron ore within the Kwinana Industrial Area, south of Perth. As part of the 
environmental assessment of the proposed plant Sinclair Knight Merz was contracted 
to investigate the air quality implications of the project. 
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2. 	Meteorology 

2.1 	Climate 
The Kwinana area is described as having a Mediterranean climate, characterised by 
hot, dry summers and mild, wet winters. Climate data has been sourced from the 
Bureau of Meteorology averages for BP's Kwinana Refinery for the period 1955-
2001, and is summarised in Table 2-1. 

Table 2-1 Summary of Climatic Data for BP's Kwinana Refinery from 1955 to 2001 

Month Temperature 
(°C) 

Relative 
Humidity 

Evaporation 
(mm) 

Rainfall 
(mm) 

Mean 
Daily 

Maximum 

Mean 
Daily 

9 am 
Mean 

3 pm 
Mean 

Minimum  

Mean Daily Mean Mean No. of 
Rain Days 

January 29.1 18.7 52 55 8.5 10.9 2 

February 29.4 19.1 53 54 8.2 16.0 2 

March 27.6 17.8 56 54 6.2 16.9 4 

April 24.3 15.5 63 58 4.1 41.2 8 

May 21.0 13.1 69 62 2.3 107.9 13 

June 18.7 11.7 74 65 1.8 165.8 18 

July 17.6 10.6 74 66 1.8 160.5 19 

August 17.9 10.5 72 65 1 	2.3 106.6 16 

September 19.3 11.3 68 63 3.2 68.6 13 

October 21.3 12.5 61 60 4.7 41.7 9 

November 23.9 14.9 56 58 6.4 24.0 6 

December 26.7 17.0 53 56 7.8 8.4 3 

Annual 23 14.4 63 
Mean  

60 4.8 60.0 9 

Annual 
Total  

1750 768.6 113 

Evaporation data is from Bureau of Meteorologys Medina research station, for the period 1983-2001 

2.1.1 	Temperature and Humidity 

The mean annual maximum and minimum temperatures for Kwinana are 23°C and 
14.4°C, respectively. The highest temperatures are usually experienced in February, 
when the mean daily maximum temperature is 29.4°C and the mean daily minimum 
temperature is 19.1°C. Minimum temperatures occur in July, when the mean daily 
maximum and minimum temperatures are 17.6°C and 10.6°C, respectively. Figure 
2-1 shows the mean maximum and minimum temperatures recorded at BP's Kwinana 
Refinery each month. 
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Source: Bureau of Meteorology. Kwinana BP Rcfineiy and Medina Station (for evaporation data only) 

. 	Figure 2-1 Mean Monthly Temperature, Rainfall and Evaporation 

The mean annual relative humidity at BP's Kwinana Refinery is 63% at 9 am and 
decreases to 60% at 3 pm. Relative humidity is generally higher in winter, with a July 
mean of 74% at 9 am and 66% at 3 pm. During February, mean relative humidity at 9 
am is 53% and rises slightly to 54% by 3 pm. 

2.1.2 	Rainfall and Evaporation 

Rainfall in the Kwinana region is seasonal and the majority is confined to the winter 
months (June to August) (Figure 2-1). Mean monthly rainfall is highest in June at 
165.8 mm, with an average of 18 rain days. Rainfall in July is similar with a monthly 
mean of 160.5 mm over an average of 19 rain days. The lowest mean monthly rainfall 
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is 8.4 mm in December. with an average of 3 rain days. The average annual rainfall is 
768.6 mm. with an average of 113 rain days per year. 

Evaporation is not recorded at BP's Kwinana Refinery and the following data is from 

the Bureau of Meteorology's Medina research station, located immediately north of 
the Kwinana townsite. for the period 1983-200 1. Mean daily evaporation ranges from 
a minimum of 1.8mm in June and July, to a maximum of 8.5 nun in January (Figure 

2-1). The total annual evaporation is approximately 1 750 mm, which exceeds annual 
rainfall by approximately 980 mm. 

2.1.3 	Winds 

Winds in the Kwinana region result from both large-scale (synoptic) winds associated 
with low and high pressure systems, and local thermally-influenced winds. Typically, 
strong offshore breezes occur during the daytime followed by corresponding onshore 
breezes as the land cools during the evening. This sea breeze/land breeze cycle is 

typical of coastal environments. 

Synoptic winds in the Kwinana region are generally from the east. During spring and 
summer, the easterly winds are disrupted by the sea breeze from the south-west and 
south-south-west, which is generally an afternoon weather phenomenon. 

Annual wind roses showing the predominant easterly and south westerly winds are 
presented in Figure 2-2. 

2.2 	Air Pollution Meteorology 

Local meteorological conditions strongly influence the dispersion of atmospheric 
emissions. For Kwinana, the main determining factors are wind speed. and the 
intensity and depth of atmospheric turbulence. 

The now of wind over rough surfaces and convection over heated land, both generate 
atmospheric turbulence. The layer of the atmosphere in which turbulence occurs is 
termed the "boundary layer". Over land during the day time, this depth grows to be 
large, typically in the range of a kilometre or more. But at night and over water, 
mixing depth may remain only a few hundred metres or less. 

The wind climate is determined by both the large scale (synoptic) winds due to high 
and low pressure systems and the local winds induced by topographic features or 
thermal influences. The Perth suimncr season is characterised by prevailing offshore 
winds, with long periods of fine warm weather. The resulting temperature difference 
between sea and land regions creates an onshore pressure difference, which leads to 
regular south westerly sea breezes. 

The influence of the sea breeze also arises through its effect on inland mixing depths. 
It brings cool air onshore, replacing a layer of air already warmed by convection. Due 
to the temperature difference. the sea breeze is denser than the inland air mass, so that 
air within it can not mix with air above. This means that mixing depths when the sea 
breeze occurs are commonly reduced to only a few hundred metres. 
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Figure 2-2 Annual wind roses from Kwinana from the DEPs Hope Valley 
Meteorological station 
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3. 	Air Quality Criteria 

Within Western Australia, the Environmental Protection Authority (EPA) assesses any 
new industrial proposal in terms of emissions at stack and the resultant ambient 
ground level concentrations. The following two sections detail the relevant criteria to 
this proposal. 

	

3.1 	Atmospheric Emission Criteria 
For emissions from industrial sources, the WA EPA requires that "a/i reasonable and 
practicable nieans should be used to prevent and minimise the discharge of waste" 
(EPA, 1999a). For new assessments the EPA requires an assessment of the best 
available technologies for minimising the discharge of waste for the processes and 
justification for the adopted technology. 

For best available technology the EPA has in the past used the AEC/NHMRC (1986) 
guidelines for new stationary sourcesas being indicative of what can be achieved as of 
1985 (see Table 3-1). 

Table 3-1 AEC/NHMRC Guidelines for New Stationary Sources Relevant to 
this Project 

Pollutant Standard applicable to Standard 

Oxides of Steam Boilers burning gaseous fuels 0.35 g/m 
Nitrogen 

Solid Particles Any other trade, industry process, industrial plant or fuel 0.25 g/m 
burning equipment 

Note: Gas volumes expressed dry at zero degrees Celsius and at an absolute pressure equivalent to one atmosphere. 

Since the AEC/NHMRC guidelines have not been updated. the EPA has provided 
their own guidance for gas turbine emissions (EPA, 2000a), and have referred to 
guidelines promulgated elsewhere for other emission sources. In general, the most 
stringent guidelines within Australia are those from the NSW EPA (1997). For the 
two pollutants above, the NSW EPA now recommends a lower emission limit of 0.10 
g/rn for particulate matter, whilst retaining the 0.35 g/rn3  limit for oxides of nitrogen 
for steam boilers using gaseous fuels. 

3.2 	Ambient Ground Level Standards 
The Kwinana region is covered by an EPP relating to atmospheric wastes. The 
Kwinana EPP defines limits (concentrations of atmospheric wastes that shall not be 
exceeded) and standards (concentrations of atmospheric wastes that should not 
desirably be exceeded) for total suspended particulates and sulphur dioxide as shown 
in Table 3-2. The boundaries for Areas A. B and C are shown in Figure 7-1. 
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Table 3-2 Kwinana EPP Ambient Air Quality Standards and Limits for 
Sulphur Dioxide and Particulates 

Species Area Averaging Period Standard (tg/m3) Limit (.tglm3 ) 

Sulphur Dioxide Area A (Industrial) 1-hour 700 1400 
24-hours 200 365 

1-year 60 80 
Area B (Buffer) 1-hour 500 1000 

24-hours 150 200 
1-year 50 60 

Area C (Residential) 1-hour 350 700 
24-hours 125 200 

1-year 50 60 
Particulates Area A.B.0 15-minute - 1000 

A 24-hour 150 260 
8 24-hour 90 260 
C 24-hour 90 150 

The WA EPA does not have standards for air pollutants not covered by the Kwinana 
EPP. For these, the EPA requires that pollutants meet the National Environmental 
Protection Measure (NEPM) standards (NEPC, 1998) as listed below in Table 3-3. 
These specify the maximum concentration and the goal that is to be achieved within 
ten years. 

These NEPM standards and goals have yet to be implemented in legislation 
throughout the state, however the WA DEP intends to implement these through the 
development of a state wide EPP (EPA, I 999b). Throughout Western Australia, these 
standards will apply outside industrial areas and outside residence free buffer areas 
around industrial estates (EPA, 1 999b, pp3). As the buffer area contains residences 
(Hope Valley etc) the NEPM criteria are taken to apply at those residential areas 
within the buffer area and to all area C. 

. 	Table 3-3 Applicable National Environmental Protection Measures - Standards and Goals 

Pollutant Averaging 
Period 

Maximum Concentration Goals within 10 years 
Maximum allowable 

exceedances (ppm) 3 (tgIm) 

Carbon Monoxide 8 hours 9.0 11,240 1 day a year 
Nitrogen Dioxide 1 hour 

1 year 
0.12 
0.03 

246 
62 

1 day a year 
none 

Photochemical oxidants 
(as ozone) 

1 hour 
4 hours 

0.10 
0.08 

214 
1 	171 

1 day a year 
1 	1 day a year 

Lead 1 year I 	Not applicable 1 	0.5 None 
Particles as PM10 1 day 	I Not applicable 1 	50 5 days a year 

Note: The NEPM standards for gaseous pollutants given in ppm have been converted to a mass by 
volume basis (ig/m3) at 0 deg Celsius and I atmosphere pressure. 
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4. 	Atmospheric Emissions 

Atmospheric emissions from both the Stage I and Stage 2 Plants will occur from 5 
stacks under a number of operating modes. The point source emissions are described 
in Table 4-1 and the emission characteristics for each stack are presented in Table 
4-2. 

Table 4-1 Point Source Emissions for each Stage 

Stack Source Operating Modes 

Main Stack Off gases from SRV that have Up to 5 operating modes (including 
been cleaned through normal operations) that are dependent 

scrubbing systems on the coal feed rate to the SRV 
Coal Mill Dust extraction from coal Normal Operation Only 

handling  
Cast house Extraction #1 Dust extraction after being Normal Operation Only 

passed through dust collection 
systems  

Pig caster Fume extraction #2 Fume extraction after being Normal Operation Only 
passed through dust collection 

systems  
Pre Heater Stack Gas fired burner with small Emissions for the first 6 months of 

amounts of sulphur dioxide commissioning only 
liberated from the iron ore 

Note: SRV is the Smelt Reduction Vessel 

4.1 	Normal Mode - Design Conditions 
Emissions under normal operations and the associated stack parameters for the Stage I 
Plant are presented in Table 4-2. 

Table 4-2 Stack Parameters Under "Normal" Operations for a Single Stage 
Parameter Units Main 

Stack 
Coal 
Mill 

Cast House 
Extraction 

#1 

Pig Caster 
Fume 

Extraction 
#2  

Pre- 
Heater 
Stack 

Total 
Normal 

Stack Height (m) 60 55 15 25 62 - 
Stack Tip Diameter m) 3.45 0.615 2.00 1.65 1.62 - 

Stack Volume (Am Is), wet 166 1 	12.4 48.2 25 44.4 1 -  
Stack Temperature (deg C) 63 1 	82 80 80 80 - 

Exit Velocity (m/s) 17.8 30.9 20 15.8 28 - 
SO2  Emissions (g/s) 9 0 0 0 1.5 9 	(10.5) 
CO Emissions (g/s) 23.4 0 0 0 Negl 23.4 (23.4) 
NOx  Emissions (g/s) 20.7 0.38 0 0 2.0 21.1 	(23.1) 

Particulate Emissions (g/s) 0.17 0.19 1.45 0.5 1.54 2.31 	(3.85) 
SO2  Concentration (mg/Nm3), dry 96 0 0 0 45 - 
CO Concentration (mg/Nm3), dry 250 - - - Negl - 

NO5  Concentration (mg/Nm3), dry 157 48 0 0 71 - 
Particulate (mg/Nm3), dry 1.8 

Concentration  
15 30 20 50 - 

Operation Normal Normal Normal Normal First 6 
months 

only 
Notes: 

Data from Hlsmelt (2001). 
Values in brackets are for the first 6 months of commissioning. 
NOx  concentrations referenced to dry and 7% 02  content. 
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4.1.1 	Sulphur Dioxide 

Table 4-2 indicates that under normal operations, sulphur dioxide emissions will be 9 
g/s from the main stack, with a small amount (1.5 g/s) from the pre heater stack during 
the first 6 months of commissioning (see Section 4.3). The sulphur dioxide emitted is 
due to the combustion of hydrogen sulphide in the process offgas. This is scrubbed 
before release to the atmosphere using a Flue Gas Desuiphurisation (FGD) system that 
will have a sulphur dioxide removal efficiency of at least 95%. Anticipated removal 
efficiencies will be higher at around 97% such that lower sulphur dioxide emissions 
should result. 

4.1.2 Oxides of Nitrogen 

Emissions of NOx  will occur primarily from the main stack, with minor amounts from 
the pre heater and coal mill. 

Emissions of NOx  from the main stack can arise from the smelting process and be 
present in the offgas, with additional NOx  created in the subsequent burning of this 
gas in the hot blast stoves and waste heat recovery system before release to 
atmosphere. 

During the operation of the Hlsmelt Research Development Facility (HRDF), the 
process offgas was sampled and analysed prior to combustion. The results indicated 
that measurable quantities were only produced when the process was running with 
high post combustion, which occurs for only around 1% of the time. Under normal 
operation, no NOx  was detected in the offas. As the offgas is a low grade fuel with a 
calorific value between 1.8 to 3.2 MJ/Nm (natural gas has a calorific value of around 
40 MJ/Nm3) standard burners and low NOx  burners can not be utilised. Instead 
specially designed burners are necessary. 

	

4.1.3 	Particulate Matter 

Particulate emissions from stack within the plant will be low, totalling 2.3 to 3.85 g/s. 

Emissions from the main stack are estimated at 1.8 mg/Nm3  and 0.17 g/s. This low 
emission is achieved through two scrubbers, one post the SRV and the other, post the 
waste heat recovery system within the FGD system. 

At exit the particulate will consist of a small amount of slag material (calcium and 
silicates) and iron oxides. Negligible heavy metals will be emitted. This will be 
achieved as the heavy metals such as zinc, lead and cadmium that are present as trace 
elements in the fluxes to the SRV will be preferentially removed. HRDF experience, 
and data from other iron and steel making processes, show that these elements will 
report predominantly to the SRV offgas stream as metallic vapour. An investigation of 
the thermodynamics of these species indicates that they will remain in the gas as 
vapours at temperatures above 800°C. By wet scrubbing at a temperature between 
900°C and 1000°C these species are prevented from condensing on the surface of dust 
particles. The low pH liquid phase in the quench zone of the wet scrubber will result 
in the dissolution of these elements. 

The elements will remain in solution through the scrubber circuit until exiting with the 
slurry to the clarifier. At the clarifier the slurry is dosed with caustic to raise the pH, 
which will cause some of the heavy metals to precipitate as hydroxides. Some of the 
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metallic species in solution will react with the dissolved H2S and be precipitated as 
sulphides. In both cases the metals will report to the sludge and be recycled to the 
process. 

The scrubbed gas has a particulate content of < 5mg/Nm3. The cleaned gas then passes 
through an offgas cooler, which is a packed bed tower into which water is sprayed in 
order to cool the gas and reduce its water vapour content. In the event that metallic 
species have condensed on the surface of the particles that find their way through the 
scrubber there is a possibility that they will be removed in the offgas cooler. 

The gas is then combusted in either the stoves or the WHR system, the exhaust gases 
being passed to a FGD system. This will remove a large proportion of the remaining 
particulates resulting in a very low probability of any heavy metals reporting to the 
exhaust gas stream exiting through the main stack. 

Emissions of particulate from the other stacks at the plant are all designed to be less 
than 50 mg/Nm3. This is achieved through dust control equipment including 
baghouses and wet scrubbers. Particulate emissions from other stacks besides the 
main stack will include; coal dust from the coal drier stack, iron ore dust from the pre 
heater stack and iron oxide fume from the cast house and pig caster fume extraction 
stacks. Particulate leaving these stacks will be predominantly (anticipated to be 
greater than 95%) less than I .tm. This is achieved with the use of high efficiency bag 
filters on the coal drier, cast house and fume extraction exhausts and use of multiclone 
and wet scrubber on the pre heater stack. 

4.1.4 	Dioxins 

Emissions of dioxins and other volatile organic compounds are estimated to be 
negligible due to the scrubbing process and subsequent combustion (Hlsmelt, 2001). 

4.2 	Comparison to Emission Concentration Limits 
For the plant the only emission guidelines relevant are for oxides of nitrogen and 
particulate matter. 

For particulate, comparison to the AFC/NT{MRC guidelines (see Table 3-1) indicate 
that particulate emissions will be 5 times lower than the limit of 0.25 mg/Nm3  and at 
least 2 times lower than the newer, more stringent NSW limit of 0.1 mgINm3. 

For NOR, emissions from the main stack will be half the relevant limit of 0.35 g/Nm3  
for emissions from a gas fired boiler. For the other sources used in pre heating and 
drying material, there are no applicable limits, though the emissions are all well below 
the 0.35 g/Nm3  limit for gas burners as used in boilers. 

For sulphur dioxide, no emission limit exists. For the plant, emissions of sulphur 
dioxide have been kept low with the adoption of FGD with a scrubber efficiency 
greater than 95%. 
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4.3 	Other Operating Modes of Plant 

Apart from "normal" operation of the plant, the plant will be operated in four other 
modes during the first two years of operation. These modes are (including normal 
operation): 

Normal operational mode at design operating conditions; 
Reduced hot metal production rate with a 5% increase in coal consumption due to 
maintaining low SRV heat losses and a full slag inventory. 
Ramp up at higher than design coal rate when it is necessary to re-establish the 
slag inventory and steady state thermal balance following periods of no 
production with the Plant on line, or after start up following an end tap. An end 
tap is when the SRV has been completely drained of metal and slag such as when 
repair or maintenance is required either on the SRV or a critical item of ancillary 
equipment. 
No production with the plant on-line when an item of ancillary equipment is 
undergoing maintenance; and 
No production with the plant off-line following an end tap. 

During these various modes, the coal feed and therefore the sulphur input to the 
reaction vessel will be varied. As such, emissions of sulphur dioxide will vary 
between the various modes. The various modes are summarised in Table 4-3 with 
the coal feed rates, the expected emission rate of sulphur dioxide and the frequency of 
operation for the plant for the first two years and third and subsequent years of 
operation. The frequency of operation has been based on experience gained on the 
existing HRDF and routine maintenance practices at other iron and steel making 
facilities. 

For the plant the following is estimated: 
ul 	Up to ill on-line interrupts (No production with the plant on line), may be 

required in the first year of operation (3 per week for 37 weeks of operation) with 
40 interrupts expected in following years. These interrupts will be for plant 
maintenance, feeder system checks and minor problems with ancillary equipment 
and will last for up to 4 hours. For the initial 30 minutes of the interrupt (Mode 
4a), the coal feed is reduced to around 30% of that under normal operation, with 
no ore feed. This is termed a heating run as it designed to simply keep the bath in 
a molten state while maintenance is performed, resulting in high post combustion. 
This shifts the sulphur equilibrium state in the SRV, so that sulphur will be 
removed from the slag and directed to the gas phase. This results in a higher 
emission rate for a period of 15 - 30 minutes of 24 g/s. For the remaining period 
of the on line interrupt (Mode 4), the emissions from the SRV are estimated to be 
a maximum of 3 g/s. 
The ramp up period following an on-line interruption (Mode 3) is estimated to be 
12 hours. 

0 	Up to four end taps may be required in the first year of operation and two in the 
second year to allow for plant maintenance, process equipment checks and plant 
modifications. An end tap could result in no production for around four weeks to 
allow for cool down, refractory inspection, SRV reheat and the re-start of the 
process. The ramp up period following an end tap is estimated at 24 hours, whilst 
for the initial start up the ramp up period is anticipated to take 380 hours. 
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Table 4-3 Sulphur Dioxide Emission Profile for a Single Plant 

Mode Of Description Percentage SO2  Percentage of Time (%) 
Operation of Normal Emission 

Year 1 Year 2 Year 3 and Coal Feed 
Subsequent Rate 

(%) (g/s) 
 years 

1 Design Rate (Normal) 100 9 0 61.9 87.5 

2 Reduced 	production 	witt 105 10 42.3 5.0 0 
greater coal consumption  

3 Ramp up with higher 112 11 20.4 14.7 6 
coal rate  

4a No 	Production 	whilst 30 24 1.1 0.85 1.0 
Plant on line - Initial 30 
minutes  

4b No 	Production 	whilst 30 3 7.4 5.95 1.5 
Plant on line - Period 
following 	initial 	30 
minutes  

5 No 	Production 	with 0 0 28.8 11.6 4 
Plant offline due to end 
tap.  

Annual 6.7 gls 7.9 g/s 8.8 g/s 
Average 

(g/s) I 
Note: The above emissions are based on a conservative scrubber efficiency of 95%. In practise the scrubber efficiency is 
expected to be around 97% and therefore the emissions are expected to be lower. 

Anticipated emission rates from the main stack for Stage 1, for the initial two and third 
and subsequent years of operation are also presented in Figure 4-1 to Figure 4-3. 
These indicate that emissions will typically be 9 to 11 g/s with small infrequent 
emissions up to 24 g/s. Average emissions from the main stack will range between 
6.7 to 8.8 g/s (see Table 4-3). 

Anticipated emissions with the addition of a second stage are presented in Figure 44. 
With a possible second stage, the control management system will be such that 
maintenance of the two plants will not occur at the same time, such that maximum 
emissions at 24 g/s for each plant will not occur. As such, maximum emissions will 
be 35 g/s from the main stacks with both stages. That is 11 g/s from one plant when 
operating in mode 3 (ramp up mode) and 24 g/s from the other plant for the 
maintenance mode (mode 4). Average emission rate for the two plants in operation, 
noting down time etc are 17 g/s. 
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Figure 4.1 Sulphur Dioxide Emission Profile from Plant I for the 
first year of Operation 
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Figure 4-2 Sulphur Dioxide Emission Profile from Plant I for the 
second year of Operation 
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Figure 4-3 Sulphur Dioxide Emission Profile from Plant I for the 
third and subsequent years of Operation 
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Figure 44 Sulphur Dioxide Emission Profile from two plants for 
the first year of Operation of the second Plant 
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4.4 	Preheater Commissioning - Initial 6 months of 
Commissioning 

The Preheater will be an integral part of the core process. However, for 
commissioning purposes it will be de-coupled from the SRV in order to simplify the 
commissioning process. The Preheater module will be operated as a stand-alone unit 
for up to six months during which time it will be tired with natural gas rather than 
SRV offgas. The preheater offgas during the commissioning period will have no 
value as a fuel and will be cleaned in the wet scrubber prior to being discharged to the 
atmosphere. 

During the period when the Preheater is operating in a stand-alone mode, the Preheater 
offgas will not pass through the FGD system. However, it must be noted that at such 
times the only source of sulphur input will be from the ore. This small amount of 
sulphur will react with the calcined dolomite in the circulating fluidised bed, which is 
a demonstrated technology for sulphur dioxide removal. The resulting emission rate 
from the Preheater stack is estimated to be around 1.5 g/s. Adding this to the 9g/sec 
that will be emitted from the main stack, gives a total of 11 g/s that will be emitted for 
a period of six months for Stage 1 and 20gIs for Stages I and 2. 
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5. 	Existing Levels 
Atmospheric emissions of primary concern from the proposed plant are sulphur 
dioxide, oxides of nitrogen, particulates and carbon dioxide. Carbon dioxide is of 
concern as a contributor to the greenhouse effect and is not of concern for ambient air 
quality levels and will not be addressed in this report. Sulphur dioxide, particulates 
and carbon monoxide are of concern in that they can potentially lead to adverse 
impacts in the immediate region. Oxides of nitrogen as well as potentially leading to 
high local impacts are also important in the formation of photochemical smog, which 
is a regional air quality issue for the Perth region. 

	

5.1.1 	Sulphur Dioxide 

Sulphur Dioxide is a colourless gas with a sharp irritating odour. It is produced in the 
combustion of material containing sulphur where the sulphur can be oxidised to 
sulphur dioxide. Sulphur dioxide acts directly on the respiratory system triggering 
rapid responses within minutes, particularly in those individuals with sensitive airways 
such as asthmatics. The most common symptoms are coughing, wheezing and 
shortness of breath (DEP, 2000a). 

Sulphur Dioxide is measured at 6 sites within the Kwinana area (see Figure 7-1 for 
the location of 5 of these stations). Concentrations at two representative stations are 
presented in Figure 5-I and Figure 5-2. These show that concentrations were higher 
in the early nineties but with the introduction of the Kwinana EPP and set maximum 
emission allocations have been well below the criteria at all stations since 1995. 

Historical Trends 
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Figure 5-1 Monitored 1-hour Sulphur Dioxide levels at Hope Valley from 1990 
to 2000 (DEP, 2002a). The relevant standard relates to the NEPM standard 
for residential areas (NEPC, 1998) and not to the Kwinana EPP standards. 
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Figure 5-2 Monitored 1-hour Sulphur Dioxide levels at Nth Rockingham from 
1992 to 2000 (DEP, 2002a). The relevant standard relates to the NEPM 
standard for residential areas (NEPC, 1998) and not to the Kwinana EPP 
standards. 

5.1.2 	Determination of Existing Sulphur Dioxide Emission Levels 

In recognition of the potential for the air quality around Kwinana to revert to a 
degraded state, the EPA moved in 1992 to establish environmental objectives and 
associated procedures to maintain acceptable air quality (EPA, 1992). To this end the 
DEP promulgated an Environmental Protection Policy (EPP) for the Kwinana area 
that: 

ci 	Identified the area to be covered by the EPP and the three regions (industrial, 
buffer zone and rural/residential) within that area; 

ci 	Established through associated regulations, the air quality objectives for sulphur 
dioxide; 

ci 	Allowed "the EPA to establish a procedure jbr determining and applying limits 
on the etnissions from each industrial source so that the cumulative impact of all 
these emissions does not exceed the air quality objectives"; and 

o 	Required appropriate emission and ambient monitoring. 

In the original "determination" of an emission allocation to the industries, the 
Kwinana Industries Council (KJC) allocated maximum permissible quantities 
(emission limits) to each of the industries such that predicted ground level 
Concentrations were just at or below the Kwinana EPP standards. This process was 
achieved using the DEP's coastal dispersion model (DISPMOD v4. 1), which had been 
extensively validated for the region. 

For most industry, the maximum permissible quantities were set as single values, even 
though their emissions vary with time. As such, emissions were expected to only 
approach the maximum limits infrequently. 

Hlsmelt was allocated a single maximum permissible quantity of 35 g.fs, expressed as 
a single constant figure. This value was set to accommodate emergency discharges 
with emissions under normal operations being much lower, less than 3.6 g/s. 
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A review of the 1992 determination has not been ITinalised at the time of this report, 
but it is understood, that the determination will use more realistic probability of 
emissions from the various industry and that allowance will be made for the emissions 
of future industries. 

Since the emissions from the proposed 2 stages of Hismelt, do not exceed the existing 
limit of 35 g/s due to the adoption of the FGD, there is a strong expectation that 
emissions can be accommodated within the Kwinana EPP. The modelling in this 
report has been undertaken for that purpose and assesses the difference between the 
existing plant and proposed plants due to variations in plume temperatures, stack 
heights, etc. 

5.1.3 	Particulate Matter 

Airborne particles are produced by a wide range of natural and human activities 
including combustion processes in motor vehicles, power generating plant and solid 
fuel heating. Natural sources include fine soil particles and smoke from bush fires. 
Inhalable particles can be grouped into the following two size categories: 
ci 	PMI0 particles with a diameter up to 10 jim; and 

PM2.5 particles with a diameter up to 2.5 jim. 

Inhalable particles are associated with increases in respiratory illnesses such as 
asthma, bronchitis and emphysema. PMIO particles have been associated with 
increases in the prevalence of respiratory symptoms. Recent evidence suggests that 
PM2.5 may be the cause of the health impacts associated with PMIO (DEP, website, 
2000). 

Total suspended particulates (TSP) are considered to be particles of an equivalent 
aerodynamic diameter of less than 50 jim. TSP are generally associated with nuisance 
effects rather than health effects. They tend to settle on surfaces and cause soiling and 
discolouration. 

Particulate matter is currently not monitored within the Kwinana region by the DEP. 

In the past TSP was monitored at regional monitoring sites at Hope Valley and 
Wattelup, with the data indicating generally low TSP concentrations, with annual 
averages of around 40 jig/rn3  and maximum 24-hour concentrations in a given year up 

to 100 jig/rn3. As a result of the relatively low levels, the DEP decommissioned these 
monitoring sites in the early nineties. PMIO monitoring was conducted at the 
Abercrombie road site from January 1997 to March 1998 and at the Miguel road site 
from April 1998 to June 2001. PMIO levels as reported in the DEP's latest report 
(DEP, 2002) for Miguel road are shown in Figure 5-3. These show up to I 
exceedance of the standard per year at this site, which is well below the NEPM goal of 
5 exceedances in any year. 

Apart from regional dust levels (those not immediately adjacent to potential dust 
sources) there are a number of locations, most notably the area immediately 
surrounding Alcoa's residue drying areas where localised, higher dust levels may 
occur. As reported by Alcoa (Alcoa, 2001) TSP dust levels at their boundary monitors 
have decreased substantially from around 60 exceedances of the 90 jig/rn3  Kwinana 
standard in 1993/1994 to only 5 in the year 1998/1999. 
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As such, dust levels in the Kwinana region are generally low, below the applicable 
standards. 

Historicsl Trends 
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. 	Figure 5-3 Monitored 24-hour PMIO levels at Miguel Road from 1998 to 2000 (DEP, 2002a) 

5.1.4 	Nitrogen Dioxide 

Oxides of nitrogen (NOx) are produced through combustion at high temperature where 
the N2  in the air is oxidised to NO and then to NO2. Additionally, for fuels with 
nitrogen present, the nitrogen in the fuel can be oxidised to nitrogen oxides. From gas 
fired burners, typically around 90% of the NOx  is emitted in the form of NO, with the 
remainder as NO2. After release this NO is then slowly oxidised to the more reactive 
NO2. 

NO2  is a respiratory irritant that may contribute to bronchitis in infants, children and 
susceptible adults. For NO2  the NEPC (1998) has set a 1-hour standard of 0.12 ppm. 

Nitrogen oxides along with hydrocarbons are the basis for the formation of 
photochemical smog. This is discussed in more detail in Section 5.1.5. 

Within the Kwinana region, the Department of Environmental Protection operates two 
air quality monitoring stations that record NO and NO2  (Hope Valley and North 
Rockingham). The location of these sites is indicated in Figure 7-1. Data from these 
are readily available in the DEP data monitoring reports and is summarised in Figure 
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5-4 and Figure 5-5. The latest report (DEP, 2002) indicates that at Hope Valley and 
North Rockingham, the maximum 1-hour NO2 concentrations over a 11 year period 
(1990 to 2000) have been around 0.05 ppm (103 jig/rn3) or around 42% of the NEPM 
standard. Typical second highest concentrations per year are around 0.03 5 ppm (72 
jig/rn3) which is around 29% of the NEPM standard. 

Historical Trends 
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Figure 5-4 Monitored 1-hour Nitrogen Dioxide levels at Hope Valley from 
1990 to 2000 (DEP, 2002a) 
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Figure 5-5 Monitored 1-hour Nitrogen Dioxide levels at Nth Rockingham 
from 1996 to 2000 (DEP, 2002a) 

Given that local concentrations of NO2 at these monitors are well below the NEPM 
standard, the existing local levels of NO2 are not considered to be a significant issue. 
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5.1.5 Photochemical Smog 

Photochemical smog forms when pollutants such as nitrogen oxides and reactive 
organic compounds react together under the influence of sunlight and high 
temperature. The principal component of smog is ozone and consequently it is used to 
define smog levels. Ozone near the ground (as distinct from the "ozone layer" that 
occurs tens of kilometres up in the atmosphere) occurs typically in the range of 15 to 
35 ppb and at such concentrations is a colourless gas. Ozone is a strong oxidant which 
reduces pulmonary function and can damage vegetation and susceptible materials at 
higher levels. To protect human health and welfare the NEPC has set a 1-hour 
standard of 0.10 ppm with at most 1 exceedance per year 

Ozone measurements in Perth are recorded at 5 monitoring sites. Of these Caversham 
and Rolling Green have generally the highest concentrations, with the data from these 
sites presented in Figure 5-6 and Figure 5-7. 

Historical Trends 
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Figure 5-6 Monitored 1-hour Ozone levels at Caversham from 1991 to 2000 
(DEPI  2002a) 
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. Figure 5-7 Monitored 1-hour Ozone levels at Rolling Green from 1993 to 2000 (DEP, 2002a) 
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This data show that concentrations have on occasional years exceeded the NEPM 
criteria of no more than one exceedance though being in compliance since 1997. 

5.1.6 Carbon Monoxide 

Carbon monoxide (CO) is a colourless and odourless gas produced by the incomplete 
combustion of any carbon based fuel (eg gas, distillate and coal). In urban areas motor 
vehicles are the principal source of carbon monoxide and are estimated to account for 
80% of emissions in the Perth region. 

Carbon monoxide is absorbed via the lungs, enters the bloodstream and reduces the 
blood's ability to deliver oxygen to organs and tissues. Carbon monoxide is poisonous 
to humans at high exposure levels. 

Carbon monoxide is measured at four sites within the Perth area. At the outer 
metropolitan site, (Caversham) maximum values up to 2.5 ppm (28% of the NEPM 
standard) have been recorded. At more central areas where motor vehicle and wood 
fire emissions are greater, (The Queens Building in Perth, Duncraig and Leeming) 
yearly 8—hour maximums of 4 to 5 ppm (44 to 55 % of the standard) are recorded with 
occasional years having concentrations up to 7 ppm (78% of the standard). 
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6. 	Modelling Methodology 

For determining the ground level concentrations from the plant, two dispersion models 
have been used. For assessing ground level concentrations resulting from emissions 
from the taller stacks, especially for impacts beyond the buffer zone, the WA DEP 
dispersion model DISPMOD has been used. This model was run to assess impacts 
resulting from the emission of sulphur dioxide, nitrogen dioxide and carbon monoxide. 
For predicting ground level concentrations due to emissions from shorter stacks which 
may be subjected to influence from the turbulence created by building structures, the 
Victorian regulatory model AUSPLUME was used. 

6.1 DISPMOD 
The WA DEP dispersion model DISPMOD (version 6) was used to determine the 
impact of the proposed plant on local ambient concentrations of sulphur dioxide, 
nitrogen dioxide and carbon monoxide. This model was developed for the Kwinana 
Industrial Area to determine impacts of sulphur dioxide from industries, and includes 
specific parameterisations of the effect of the thermal internal boundary layer and 
convective turbulence. 

DISPMOD was run with: 
the standard input configuration as used in the existing Kwinana EPP 
determination of licence conditions; 
a500mgrid; 
annual meteorological data as supplied by the DEP. For the sulphur dioxide and 
carbon monoxide assessments a 1980 data set as used in the original EPP 
determination was used. 	For assessing nitrogen dioxide ground level 
concentrations, a 1996 data base was used as it corresponded to the year with the 
most complete and up to date nitrogen dioxide monitoring data. 
emission rates as defined in the current 1992 determination, with the minor 
changes in emission allocations for BP and Alcoa made in 1994. Changes to this 
determination that allow for the introduction of new plant such as Global 
Olivine's high temperature waste incineration plant, and the replacement of stage 
B of the Kwinana Power station have not been included as the details of the 
current re-determination are not available. This lack of detail however on new 
plants is not critical to this assessment, as the aim of the modelling is primarily to 
assess whether the emissions from the proposed changes to the Hlsmelt plant can 
be accommodated within the current determination 

6.2 AUSPLUME 
For assessing the impacts of sources from lower level stacks, that may be affected by 
enhanced dispersion from nearby structures, Ausplume v 5.1 has been used. 
Ausplume was developed by the Victoria EPA and is widely accepted as a standard 
dispersion model for short to medium height stacks in industrial sites within Australia. 
It has recently been upgraded with up to date algorithms to account for plume 
dispersion near building structures and particle depletion. 

Input parameters used in AUSPLUME are detailed in Appendix A and summarised 
below: 
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Li 	Assumption of no terrain, due to the generally flat conditions at the site. 
ca Pasquil Gifford dispersion curves, with adjustments for roughness length and 

buoyancy. 
Gradual plume rise and stack tip downwash. 
Roughness length of 0.8 in considered appropriate for the area with industrial 
facilities. 
Grid resolution of 500 m over the grid. 
Building wake effects were incorporated for all sources. These were derived 
from site elevation and plan views, using the building input program (BPIP). The 
resultant building dimensions used are presented in Appendix A. 
No particle settling effects, as the particulate will be below 10 m with the 
majority below I jim (see Section 4.1.3). Particulate below around 3 .tm have 
negligible particle settling. 
Meteorological data obtained from the Hope Valley site for 1995 as supplied by 
the Department of Environmental Protection. 
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7. 	Sulphur Dioxide Concentrations 

7.1 	Maximum 1-hour Concentrations 

7.1.1 	Predicted Concentrations from Existing Industry 

Predicted maximum and 91  highest I -hour ground level concentrations of sulphur 
dioxide using the current allocated emissions limits (as provided by the DEP, Rayner, 
2001) are presented in Figure 7-1 and Figure 7-2 and summarised in Table 7-I. 
These indicate that the concentrations resulting from industry emitting at their 
allocated emission rates will be below the I-hour limits and standards in all three 
areas. Of the various criteria, the predicted concentrations are closest to the residential 
standard of 350 1g!m outside the bufter zone, to the north east of Cockhurn Cement. 
Modelling with a finer grid resolution of 50 m in the 1992 determination, found that 
concentrations at this point will be higher, with concentrations at the buffer just at the 
standard. As such. this location is a "pinch point" or limiting spot for emissions for 
the present Kwinana industry. 

Table 7-1 Predicted hourly concentrations (tgIm3 ) of Sulphur Dioxide using 
DISPMOD 

Scenario  Maximum   9th Highest  
(Area A) (Area B) (Area C) (Area A) (Area B) (Area C) 

Industrial Buffer Residential Industrial Buffer Residential 
Conc. (%) of Cone. (%) of Conc. (%) of Cone. (%) of Cone. (%) of Cone. (%) of 

Limit  Limit  Limit  Std.  Std.  Std. 
Existing Industry 1001 71.5 610 61.0 540 77.1 537 76.7 380 76.0 310 88.6 

Allocation  
Existing HRDF 111 79 60 6.0 47 6.7 41 5.9 37 7.4 22 6.3 

Maximum 
Permissible 

Quanlity  
Proposed Stage 45 3.2 38 3.8 18 2.6 23 3.3 21 4.2 9 2.6 

1 of Hlsrnelt ________  
Existing Industry 1001 71.5 560 56.0 530 75.7 537 76.7 350 70.0 310 88.6 
Allocation with 

Stage_1  
Proposed 69 4.9 72 7.2 34 4.9 43 6.1 45 9.0 17 4.9 

Stages_1_  and _2  
Existing Industry 1001 71.5 560 56.0 530 75.7 537 76.7 350 70.0 310 88.6 
Allocation with 
Stages 1 and 2 

of_Hismelt 
Kwinana EPP Limit Kwinana EPP Standard 

1400 	1 	1000 	I 	700 700 	I 	500 	I 	350 

Notes: 
I) 	The scenario of existing industry and the proposed Hlsmelt plant. replaces the emissions from the 

existing HRDF plant with those from the proposed 1-I Isillelt stage I and 2 plant. 
2) 	Based on modelling with a 500 m grid. Concentrations modelled on a finer grid will indicate higher 

Concentrations. In particular area C to the NE of Cockburn cement was shown to be just at the 
residential standard when using a 50 ni grid in the 1992 dctenmnation, 

Though Table 7-1 indicates that the concentrations of sulphur dioxide are at or just 
below the EPP standard and limits, actual concentrations are generally at most a third 
of those modelled (see Section 5.1.1). This occurs as actual industry emissions are 
generally well below there allocated permissible quantities. As such, actual ground 
level concentrations are well below the standards and limits 
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Figure 7-2 Predicted 91 
 highest 1-hour ground level concentration of sulphur dioxide 

(p.gIm 3 ) from existing industry 
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7.2 	Predicted Concentrations from the Existing HRDF 

In the 1992 determination the emissions for the Hisnielt Research and Development 
Facility (HRDF) were modelled as being a constant 35 g!s, the maximum expected 
emission rate from the plant. This was done in the absence of reliable estimates of the 
probability of maximum (plant upset) emissions occurring. Predicted maximum I-
hour ground level concentrations at this emission rate are presented in Table 7-1 
together with the percentage of the respective criteria. Ground level concentrations 
contours are also presented in Figure 7-3 and Figure 7-4. Table 7-I indicates that 
the FIRDF modelled at its allocated, maximum permissible emission contributes 
between 5.9 to 7.9 % of the respective criteria. Given that these maximums will not 
occur at the same time and place as maximum ground level concentrations from other 
industry, indicates that the HRDF is a small contributor to sulphur dioxide levels in 
Kwinana. 

	

7.3 	Predicted Concentrations from the proposed Hismelt 
Stage 1 Plant Alone 

Table 7-I, Figure 7-5 and Figure 7-6 present the predicted maximum and 9UI  highest 
concentrations from Stage I of the Hismelt plant. For the modelling, the emission rate 
of the plant has been approximated by conservatively assuming that emissions were 11 
gis for 98.5% of the time and at 24 g!s for the remaining 1.5% of the time (see Table 
4-3 for the actual anticipated emission rates). 

The results presented in Table 7-1 indicate that the concentrations will be 2.6 to 4.2% 
of the respective standards and limits in the three policy areas. This is around half that 
predicted for the existing HRDF emitting at its emission limit, as modelled in the 1992 
determination (see Section 7.2). This is due to the lower emissions from the proposed 
plant than the existing permissible limits. This is to a small degree counteracted by 
the lower plume rise from the proposed plant than occurs from the existing HRDF. 
This lower plume rise results from the lower exit temperature as a consequence of the 
use of the wet scrubber to remove the majority of the sulphur dioxide. 

The results in Figure 7-5 and Figure 7-6 and Table 7-I are also a good representation 
for the situation for the first 6 months of commissioning when the pre-heater operates 
on gas. This mode of operation, as discussed in Section 4.4, will result in the 
additional emission of 1.5 g/s of sulphur dioxide, which because of the stack height 
(62 m) and small emissions, will have minimal impact on ground level sulphur dioxide 
concentrations. 

	

7.4 	Proposed Hismelt Stage 1 with Existing Industry 

Table 7-1, Figure 7-7 and Figure 7-8 present the predicted ground level 
concentrations from the existing industry allocation, with Stage I of the FlIsmelt plant 
replacing the existing HRDF, The results indicate that the maximum concentrations 
within areas B and C, will be slightly less than those with the HRDF, although 
generally the changes in concentrations will be negligible. This negligible change in 
concentrations results as the current maximum permissible emissions for the l-IRDF 
and the proposed I lismelt emissions are only a small component of current emissions, 
with other sources having a much greater impact on the maximum hourly 
concentrations. 
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IN 	Figure 7-3 Predicted Maximum 1-hour ground level concentration of sulphur dioxide from 
the existing HRDF 
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Figure 7-4 Predicted 91 
highest 1-hour ground level concentration of sulphur dioxide from 

the existing HRDF 
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Figure 7-5 Predicted Maximum 1-hour ground level concentration of sulphur dioxide from 
stage I of Hlsmelt alone 
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Figure 7-6 Predicted 9 th highest 1-hour ground level concentration of sulphur dioxide from 
stage I of Hlsmelt alone 
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Figure 7-7 Predicted Maximum 1-hour ground level concentration of sulphur dioxide 
(tgIm) from existing industry with stage I of Hismelt in operation 
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Figure 7-8 Predicted 9  highest 1-hour ground level concentration of sulphur dioxide 
(jtg/m3) from existing industry with stage I of Hismelt in operation 
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7.5 	Proposed Hismelt Stage I and 2 Plants Alone 

Figure 7-9, Figure 7-10 and Table 7-1 present the predicted maximum emission rates 
for both stages of the Hlsmelt plant. For modelling purposes, the emissions from the 
two plants have been approximated by conservatively assuming a total of 22 g/s for 
98.4% of the time and 35 gls (one plant at 11 g!s and the other at 24 g/s) for 1 .6% of 
the time (see Table 4-3 for anticipated actual emissions). 

Table 7-1 indicate that the predicted concentrations will be between 4.9 to 9.0% of the 
respective standards and limits in the three policy areas. Of these, 3 of the predicted 
concentrations are higher, whilst three are lower than that predicted from the HRDF 
emitting at its maximum permissible rate. Therefore stages I and 2 of the proposed 
plant will be similar to that modelled for the I-IRDF within the 1992 determination. 

	

7.6 	Hlsmelt Stage 1 and 2 with Existing Industry 
Table 7-1. Figure 7-11 and Figure 7-12 present the predicted maximum emission 
rates for stage I and 2 of the Hismelt plant along with the existing industry allocation. 
Table 7-1 indicates that the concentrations will be essentially the same as for the 1992 
determination. Therefore, no increase in the maximum permissible emission rate 
allocated in 1992 would be required for the operation of the proposed Hismelt plant. 
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Figure 7-9 Predicted Maximum 1-hour ground level concentration of sulphur dioxide 
(j.tglm 3 ) from Hismelt alone with both stages in operation 
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Figure 7-10 Predicted 9th  
 highest 1-hour ground level concentration of sulphur dioxide 

(tg/m3) from Hismelt alone with both stages in operation 
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Figure 7-11 Predicted Maximum 1-hour ground level concentration of sulphur dioxide 
(ig/m3) from existing industry with both Hlsmelt stages in operation 
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Figure 7-12 Predicted 9' highest 1-hour ground level concentration of sulphur dioxide 
(.LgIm3 ) from existing industry with both Hismelt stages in operation 
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. Figure 8-2 Predicted maximum 1-hour NOx concentrations from both stages 
of Hlsmelt 
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8.3.1.2 Nitrogen Dioxide 

As a conservative assumption predicted NO2  concentrations have been derived 
assuming 100% of the NOx  is NO2. In practice, the NO2  will be only a fraction of the 
NOx  with the remainder being the less reactive NO. Using the assumption of a 100% 
conversion, predicted maximum concentrations of NO2  at residential areas are 75 
jig/rn3  or 30% of the NEPM standard. 

To determine cumulative ground level concentrations of existing industry and the 
Hlsmelt plant, hourly predicted NOx  levels from Hlsmelt (assumed to be 100% NO2) 
were added to hourly measured NO2  levels at the two monitoring NO2  stations for 
each hour of the year. Additionally, to ensure that there are no times when the 
measured and predicted peaks are offset by an hour, the above procedure was 
performed by adding the modelled concentrations one hour before and after the 
observed time. The results Table 8-4 show that the increase to existing levels of NO2  
will be small with maximum concentrations increasing from 93 to 113 j.tg/m3  (38 to 
46% of the standard) at Hope Valley and 85 to 105 jig/rn3  (34 to 43% of the standard) 
at Nth Rockingham. This small increase in the maximum 1-hour levels occurs as the 
hours with predicted high concentrations from the Hismelt plant do not coincide with 
those hours with highest existing concentrations. 

8.3.2 Annual Average 

Annual average concentrations from the proposed Stage 1 plant only and both stages 
are summarised in Table 8-5. These indicate that the Hlsmelt contribution to existing 
annual levels will be small. Existing annual levels at the two monitors which are 8.4 
and 9.7 jig/rn3  (13.5 and 15.6%) of the NEPM will increase to only 9.03 and 9.83 
jIg/rn3  (14.5 and 15.9% of the NEPM) with the addition of stage 1. With the addition 
of stages 1 and 2 these will increase to 9.75 and 9.97 jig/rn3  (15.7 and 16.0%) of the 
NEPM). 

Table 8-5 Predicted annual average NOx  and NO2  levels from Hlsmelt and 
with existing Industry 

Plants Predicted Annual NOx Concentration 
from the Proposed Plant Alone 

(p.gIm) 

Annual (1996) 
Observed 

Average NO2 
Conc 

(tgm) 

Maximum Annual NO2  Conc. with the 
addition of Illsmelt 

Concentration 
(p.gIm3 ) 

Percentage of 
NEPM 
(%)____ 

Area A Area C Monitoring Site Monitoring Site HV Rk HV Rk 

HV Rk HV Rk 

Stage 1 	1 1.6 0.77 0.62 0.13 8.4 1 	9.7 9.03 9.83 14.5 15.9 
Stage 1 &2 	1 2.9 0.37 1.35 0.26 8.4 1 	9.7 9.75 9.97 15.7 16.0 

Notes: 

NEPM standard of 0.03 ppm converted to 62 ug/m3  at 0 deg C and 1 atmosphere. 

Maximum cumulative ground level concentrations were derived by adding NOx  concentrations to monitored NO2  levels. 

8.4 	Photochemical Smog 
To address the potential for the proposed plant to increase photochemical smog in the 
Perth region, an assessment has been conducted using the relative increase of the 
emissions of concern (nitrogen oxides) and the implications that this has on smog 
levels as determined by modelling undertaken in the Perth Photochemical Smog study. 
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8.4.1 	Emissions of Smog Forming Pollutants 

The primary contributors to photochemical smog are emissions of oxides of nitrogen 
and non-methane volatile organic compounds (NMVOC). The emissions of these 
substances have been estimated in a number of studies including the Perth 
Photochemical Smog Study (PPSS) (Western Power Corporation and Department of 
Environmental Protection, 1996) and recently as part of the National Pollutant 
Inventory (DEP, 2002b). 

Table 8-6 lists the emissions of NOx  within the Perth region and in the Kwinana 
Industrial Area for the financial years 199211993 and 1998/1999. 

. 	Table 8-6 Sources of NOx (tpa) within the Perth Airshed 

Source 199211993 1998/1999 
Motor Vehicles 23,100 28,100 

Industry Kwinana Not known 13,418 
Total Industry Perth 20300 15,000 
Other Area Sources 2,300 18,900 
Total Perth Region 45,700 62,000 

Note: Sources Western Power Corporation and Department of Environmental Protection (1996) and DEP (2002b) 

This indicates that: 
Emissions from motor vehicles are the major source of NOx  with this source 
increasing substantially through the nineties; 
Emissions from industry of NOx  have reduced and at 1998/1 999 are estimated to 
be around 24% of total NOx  emissions. This is primarily due to a reduction in 
emissions from the Kwinana Power station for this period; and 
Emissions from other area sources have increased. This however is primarily due 
to the inclusion of other area sources such as forest fires that were not assessed in 
the 1992/1993 assessment. 

Emissions of NO by industry for the Kwinana region for 1998/1999 are presented in 
Table 8-7 along with estimates for proposed industry for the year 2003. 	This 
indicates that at present the major industrial sources are Western Power's existing 
Kwinana power station and Cockburn Cement. In the future, though new industry is 
being developed tF.e emissions from Kwinana Industry are estimated to remain 
relatively constant. This is a result of Western Power replacing the existing stage B 
plant with a gas fired combined cycle power station with dry low NOx  burners that 
will emit much lower quantities of NOx  per unit of energy generated. 

Emissions of NOx  from the proposed Hlsmelt plant are estimated at 640 and 1280 tpa 
of NOx  for stage I alone or with two stages operating, respectively. This is 4.8 and 
9.6% of the 1998/1999 industry emissions of NOx from Kwinana and I and 2% of the 
1998/1999 total Perth emissions. 
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Table 8-7 Emissions of NOx (tpa) from the Kwinana Industrial Area 

Source 1998/1999 Future 
(estimate_2003) 

Existing Sources  
Western Power Kwinana 6,900 4900 

Cockburn Cement 4,000 4,000 
Alcoa 1,100 1,100 

BP Refinery 900 900 
Western Power Co-generation 190 190 

Wesfarmers CSBP 150 150 
WMCResources 110 110 

Tiwest 43 43 
Cockbum Cement Kwinana Operations (formerly Swan Cement) 11 11 

Coogee Chemicals 9.7 9.7 
Nufarm 3.9 3.9 

Existing — SubTotal 13,418 11,417 
Proposed Sources  

Proposed Western Power Stage B Replacement NA 580 
Global Olivine Waste to Energy Plant NA 803 

Hlsmelt NA 640 Stage 1 alone 
1280 Stage 1 and 2 

Proposed— Sub Total 0 2,023 (1 Stage) 
Total 1 13,418 1 	13,440 (1 Stage) 

Notes: 
I) 	1998/1999 emissions arc from DEP (2002b). 

Global Olivine emissions are from Table 9-9 of Global Olivine (Barker & Associates. 2000) at 
average emissions. Daily emissions may be up to twice this. 
Emissions from existing sources for 2003 are assumed constant from 1998/1999 except for Western 
Power. This is due to the removal of the existing stage B. The emissions from Western Power's 
replacement plant are indicated under proposed sources. 
Emissions from Hlsmelt based on a plant availability of 96%. 

Industrial emissions of non-methane volatile organic compounds are not publicly 
available for 1998/1999, but emissions from Kwinana are known to have reduced 
from the 1992/1993 emissions of 11,696 tpa (Western Power Corporation and 
Department of Environmental Protection, 1996) with the major emitter (BP Refinery) 
undertaking a significant fugitive NMVOC emission reduction program. BP Refinery 
expect to have reduced their emissions from over 10,000 tpa in the mid nineties to 
around 2,200 tpa for the year 2001 (Lukatelich, 2001). The proposed Hismelt plant is 
anticipated to emit negligible amounts of NMVOCs. 

8.4.2 Impact of Kwinana Emissions 

In the assessment of Perth's smog, the Perth Photochemical Smog study found that the 
impact of the plume of atmospheric emissions from Kwinana industry was to lower 
ozone levels in the region downwind of Kwinana. This initially counter intuitive 
finding is considered due to the relatively low ratio of NMVOC to NOx  emissions in 
the plume. The relative lack of reactive hydrocarbons, results in the emission of NO 
reacting with the ozone in the Perth region. Recent modelling, using modelled events 
for a wider range of days and new emission estimates for the year 1998/1999, have 
now shown that the effect of Kwinana industry is to increase ozone levels by 4 to 6% 
over that without industry (Guld, 2002). The reasons for the difference between the 
PPSS assessment and the current assessment is not yet determined, but is possibly due 
to the better statistical sample of events, andlor the changed emissions mix for the new 
inventory. In conclusion, photochemical modelling indicates that the current Kwinana 
industrial emissions impacts is small, with current modelling using the current 
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emission mix, indicating that the Kwinana industrial emissions increase ozone levels 
in the Perth region by 4 to 6%. 

As such, given that: 
Impact of the Kwinana industry emissions on Perth ozone levels is small (4 to 6% 
contribution); 
Emissions from Hlsmelt stages 1 and 2 will be a small component (up to 9.6%) of 
1998/1999 Kwinana industry emissions; and 
Overall emissions from Kwinana are estimated to remain as per in 1999, (due 
mainly to the replacement of Kwinana Power station stage B with a lower 
emitting gas fired plant). 

It is considered that the addition of Hismelt stages I and 2 will have a negligible 
impact on Perth ozone levels, with no measurable change from Kwinana industry due 
to the overall emissions remaining constant. 

It is noted that though the emissions of NOx  from Kwinana will remain the same, the 
height at which the NOx  is moved by the air may be different. This is due to the 
higher stack and higher buoyancy of the plume from Stage B compared to the plume 
from the 60 in main stack of Hismelt. This effect however is considered to be small, 
given that typically the plume from Hismelt will have an effective plume height over 
100 in. 
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9. 	Conclusions 

Notable emissions from the Hismelt plant are predicted to be sulphur dioxide, oxides 
of nitrogen, particulate and to a lesser degree carbon monoxide. The impacts of these 
on local air quality levels were assessed using the dispersion models DISPMOD v6. 1 
and Ausplume and annual meteorological data from Kwinana. 

The results of the modelling from 1-11smelt operations are summarised in Table 9-1 
and indicate that apart from nitrogen dioxide which contributes up to 30% of the 
criteria, the impacts will be low. 

Table 9-I Predicted Maximum Concentrations from Hlsmelt (2 stages) as a 
percentage of the Relevant Standards and Limits 

Substance Location Averaging Standard! Percent of Percent of 
time Limit Standard Limit 

(%) 
Kwinana_EPP  

Sulphur Dioxide Area A 1 hour 700/1400 6.1 4.9 
Area B 500/1000 9.0 7.2 
Area C 1 350/700 4.9 4.9 
Area A 24 hour 200/365 6.3 3.4 
Area B 150/200 8.4 6.3 
Area C  125/200 4.5 2.8 
Area A Annual 60/80 2.4 1.8 
Area B 50/60 2.7 2.3 
Area C  50/60 0.7 0.6 

TSP Area A 15 minute na/i 000 na 8.7 
Area B na/1 000 na 4.3 
Area C  na/1000 na 2.5 
Area A 24 hour 150/260 16.7 9.7 
Area B 90/260 12.0 4.2 
Area C  90/150 2.3 1.4 

NEPM  
Nitrogen Dioxide Residential 1 hour 246 30 Na 

PM10 Residential 24 hour 50 6.0 Na 
Carbon Residential 8 hour 11,240 0.16 Na 

Monoxide  
Notes: 

The PM1O 50 p.g/n13  is a standard with a goal of less than 5 exceed.ances, but for this modelling 
purpose has been conservatively used as a limit. 
Residential areas include those within the buffer zone such as Hope Valley and all of area C. 

These impacts are described in more detail below: 

Sulphur Dioxide 
Impacts from the proposed Stage I plant alone and both stages will be relatively 
low, with predicted maximum 1-hour concentrations between 2.6 to 4.2% of the 
Kwinana EPP standards and limits for stage I and 4.9 to 9.0% for both stages. 
Predicted 24-hour concentrations will be between 2.2 to 3.5% and 4.5 to 8.4% of 
the applicable standards for stage 1 and both stages respectively. Annual average 
concentrations will be even lower, with concentrations at most 1.3 and 2.7% of 
the annual standards for stage 1 and both stages respectively. 

o 	Comparison to the modelled ground level concentration from the current HRDF 
at its maximum permissible quantity of 35 gls (as modelled in the 1992 
determination) indicates that the concentrations from stage I and from both stages 
will be around half and similar to the existing HRDF respectively. Therefore, no 
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increase in the maximum permissible emission rate allocated in 1992 would be 
required for the operation of the proposed Hismelt plant. 

Particulates 
Maximum concentrations of particulate are predicted to occur on site and decrease 
rapidly with distance. Comparison to the Kwinana EPP criteria indicates that 
concentrations will between 2 and 17% of the TSP standard and limits. At residential 
areas the maximum 24 hour PMIO concentration is predicted to be 3 Jig/rn3  or 6% of 
the standard. 

Carbon Monoxide 
Predicted 8-hour maximum concentrations of carbon monoxide are predicted to be 
small and only 0.16% of the NEPM standard at nearby residential areas. 

Nitrogen Dioxide 
Predicted maximum 1-hour concentrations of nitrogen oxides at residential areas are 
38 and 75 Jig/rn3  respectively with stage 1 and two stages operating. Assuming 
conservatively that 100% of the NOx  is NO2  implies maximum NO2  concentrations 
will be 15 and 30% of the NEPM standard. Adding modelled NOx  levels from 
Hismelt to the existing monitored data at Hope Valley or North Rockingharn indicates 
that the existing levels may increase from 93 to 113 Jig/rn3  or from 38 to 46% of the 
standard. This small increase in the maximum 1-hour levels occurs as the hours with 
predicted high concentrations from the Hlsmelt plant do not coincide with those hours 
with highest existing concentrations. 

On an annual basis, annual average levels are predicted to increase at the two monitors 
from 9.7 j.tgIm3  to 9.83 Jig/rn3  and 9.96 Jig/rn3  with the addition of stage 1 and stage I 
and 2 respectively. That is, from 15.6% of the NEPM standard to 15.9 to 16% of the 
standard. 

Ozone 
Emissions of NOx  from the proposed Hismelt plant are estimated at 640 and 1280 tpa 
of NOx  for Stage 1 alone or with two stages operating. This is 4.8 and 9.6% of the 
1998/1999 industry emissions of NOx  from Kwinana and I and 2% of the 1998/1999 
total Perth emissions. Given that: 
D 	Impact of the Kwinana industry emissions on Perth ozone levels is small (4 to 6% 

contribution); 
Li 	Emissions from Hismelt stages I and 2 will be a small component (up to 9.6%) of 

1998/1999 Kwinana industry emissions; and 
o Overall emissions from Kwinana are estimated to remain as per in 1999, (due 

mainly to the replacement of Kwinana Power station stage B with a lower 
emitting gas fired plant). 

It is considered that the addition of Hlsmelt stages I and 2 will have negligible impact 
on Perth ozone levels, with no measurable change from Kwinana industry due to the 
overall emissions remaining constant 
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Appendix A Typical Ausplume Output File 

MISMELT Particulate Modelling 

Concentration or deposition 	 Concentration 
Emission rate units 	 grams/second 
Concentrationunits 	 microgram/mI 
Units conversion factor 	 1.002*06 
Constant background concentration 	 0.00E+00 

Terrain effects 	 None 
Smooth stability class changes? 	 No 
Other stability class adjustments ("urban modes) 	None 
Ignore building wake effects? 	 No 
Decay coefficient (unless overridden by met. file) 	0.000 
Anemometer height 	 10 m 
Roughness height at the wind vane site 	 0.100 m 

DISPERSION CURVES 
Horizontal dispersion curves for sources <lOOm high Pasquill-Gifford 
Vertical dispersion curves for sources <lOOm high Pasquill-Gifford 
Horizontal dispersion curves for sources slOOm high Briggs Rural 
Vertical dispersion curves for sources slOOm high Briggs Rural 
Enhance horizontal plume spreads for buoyancy? 	Yes 
Enhance vertical plume spreads for buoyancy? 	Yes 
Adjust horizontal P-G formulae for roughness height? Yes 
Adjust vertical P-G formulae for roughness height? Yes 
Roughness height 	 0.800m 
Adjustment for wind directional shear 	 None 

PLUME RISE OPTIONS 
Gradual plume rise? 	 No 
Stack-tip downwash included? 	 Yes 
Building downwaah algorithmr 	 PRIME method. 
Entrainment coeff. for neutral & stable lapse rates 0.60,0.60 
Part lal penetration of elevated inversions? 	 Yes 
Assumed potential temp. gradient for partial penetration 0.004 K/m 
Disregard temp. gradients in the hourly met, file? 	No 

and in the absence of boundary-layer potential temperature gradients 
given by the hourly met, file, a value from the following table 
(in K/m( is used, 

Wind Speed 	 Stability Class 
Category 	A 	2 	C 	D 	E 	F 

1 	0.000 0.000 0.000 0.000 0.020 0.035 
2 	0.000 0.000 0.000 0.000 0.020 0.035 
3 	0.000 0.000 0.000 0.000 0.020 0.035 
4 	0.000 0.000 0.000 0.000 0.020 0.035 
5 	0.000 0.000 0.000 0.000 0.020 0.032 
6 	0.000 0.000 0.000 0.000 0.020 0.036 

WIND SPEED CATEGORIES 
Boundaries between categories (in m/s) are, 1.54, 3.09, 2.14, 8.23, 10.80 

MIND PROFILE EXPONENTS 	Irwin Urban' values (unless overridden by met, file) 

AVERAGING TIMES 
average over all hours 

HISMELT Particulate Modelling 

SOURCE CHARACTERISTICS 

STACK SOURCE 24-1 

X(m) 	Y(m) 	Ground 21ev. Stack Height Diameter Temperature Speed 

	

384232 6435115 	Om 	 lSm 	2.00m 	80C lOOm/s 

Effective building dimensions (in metres) 
Flow direction 	 10° 20° 30° 40° 50° 60° 70° 80° 90° 100° 110° 120° 
Effective building width 	 0 	0 	13 	17 	20 	21 	22 	22 	22 	22 	21 	40 
Effective building height 	 0 	0 	53 	54 	54 	54 	54 	54 	54 	54 	54 	33 
Along-flow building length 	0 	0 	13 	17 	14 	11 	8 	4 	4 	8 	11 	32 
Along-flow distance from stack 	0 	0 -33 -31 -31 -31 -30 -27 -26 -26 -25 	41 
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Across-flow dstance from stack 	0 	0 	12 	13 	9 	5 	--1 	-S 	-9 -13 -17 -33 

Flow direction 	 130° 140° 150° 160° 170° 180° 190° 2000  210° 220° 230° 240° 

Effective building width 	 41 	41 	40 	37 	34 	0 	0 	0 	13 	17 	20 	21 

Effective building height 	 33 	33 	33 	33 	33 	0 	0 	0 	53 	54 	54 	54 

Along-flow building length 	33 	33 	32 	32 	31 	0 	0 	0 	14 	17 	14 	11 

Along-flow distance from stack 	47 	51 	52 	51 	48 	0 	0 	0 	20 	14 	17 	20 

Across-flow distance from stack -23 -12 	-1 	11 	22 	0 	C 	0 -12 -13 	-8 	-5 

Flow direction 	 250° 260° 270° 280° 290° 300 0  310° 320° 330° 340° 350° 360° 

Effective building width 	 22 	22 	22 	22 	21 	40 	41 	41 	40 	37 	34 	0 

Effective building height 	 54 	54 	54 	54 	54 	33 	33 	33 	33 	33 	33 	0 

Along-flow building length 	 8 	4 	4 	8 	11 	32 	33 	33 	32 	32 	31 	0 

Along-flow distance from stack 	22 	23 	22 	18 	14 -73 -79 -93 -84 -83 -79 	0 

Across-flow distance from stack 	1 	5 	9 	13 	17 	34 	24 	12 	1 -11 -22 	0 

(Constant) emission rate 	1.455+00 grams/second 
No gravitational settling or scavenging. 

STACK SOURCE 54-2 

X)m( 	Y(m) 	Ground Elev. Stack Height Diameter Temperature Speed 

	

394711 6435115 	 Gm 	 15m 	2.00m 	SOC 20.0m/s 

Effective building dimensions (in metres) 

Flow direction 	 10° 20° 30° 40° 50° 60° 70° 80° 90° 110° 110° 120° 

Effective building width 	 34 	37 	40 	41 	41 	40 	21 	22 	22 	22 	22 	21 

Effective building height 	 33 	33 	33 	33 	33 	33 	54 	54 	54 	54 	54 	54 

Along-flow building length 	31 	32 	32 	33 	33 	32 	11 	8 	4 	4 	$ 	11 

Along-flow distance from stack 	-79 -83 -85 -94 -80 -74 	13 	17 	21 	22 	21 	19 

Across-flow distance from stack 	23 	12 	0 -12 -23 -33 -16 -13 	-9 	-5 	-1 	4 

Flow direction 	 130° 140° 1501  160° 170° 180° 190° 200° 210° 220° 230° 240° 

Effective building width 	 20 	18 	13 	0 	0 	0 	34 	37 	40 	41 	41 	40 

Effective building .height 	 54 	54 	53 	0 	0 	0 	33 	33 	33 	33 	33 	33 

Along-flow building length 	14 	17 	14 	0 	0 	0 	31 	32 	32 	32 	33 	32 

Along-flow distance from stack 	16 	13 	19 	0 	0 	0 	49 	51 	52 	52 	48 	42 

Across-flow distance from stack 	8 	12 	11 	0 	0 	0 -23 -12 	0 	11. 	23 	33 

Flow direction 	 250° 260° 2701  290° 290° 300° 310° 320° 330° 340° 350° 360° 

Effective building width 	 21 	22 	22 	23 	22 	21 	20 	17 	13 	0 	0 	0 

Effective building height 	 54 	54 	54 	54 	54 	54 	54 	54 	53 	0 	0 	0 

Along-flow building length 	11 	8 	4 	4 	9 	11 	14 	17 	14 	0 	0 	0 

Along-flow distance from stack 	-24 -2S -25 -26 -29 -30 -31 -30 -33 	0 	0 	0 

Across-flow distance from stack 	16 	13 	9 	5 	1 	-4 	-8 -12 -11 	0 	0 	0 

(Constant) emission rate = 1.45S00 grams/second 
No gravitational settling or scavenging. 

STACK SOURCE E5-1 

X(m) 	Y(m) 	Ground Elev. Stack Height Diameter Temperature Speed 

	

384236 6435016 	 Om 	 25m 	1.65m 	80C 15.8m/s 

Effective building dimensions (in metres) 

Flow direction 	 10° 20° 30° 40° 50° 60° 70° 80° 90° 100° 110° 120° 

Effective building width 	 28 	31 	32 	33 	32 	33 	32 	57 	56 	57 	59 	31 

Effective building h.ght 	 33 	33 	33 	33 	33 	33 	33 	29 	29 	29 	29 	29 

Along-flow building 5ngth 	34 	29 	31 	33 	33 	40 	37 	37 	29 	28 	32 	24 

Along-flow distance from stack 	29 	30 	31 	30 	28 	26 	22 	16 	14 	5 	-3 	3 

Across-flow distance from stack -20 -12 	-4 	4 	12 	20 	29 	23 	28 	34 	38 	27 

Flow direction 	 130° 140° 150° 160° 170° 180° 190° 200° 210° 220° 230° 240° 

Effective building width 	 32 	32 	0 	0 	0 	29 	28 	31 	32 	33 	32 	32 

Effective building height 	 29 	29 	0 	0 	0 	33 	33 	33 	33 	33 	33 	33 

Along-flow building length 	27 	29 	0 	0 	0 	29 	34 	29 	31 	32 	33 	40 

Along-flow distance from stack 	-3 	-9 	0 	0 	0 -56 -63 -59 -61 -62 -61 -65 

Across-flow distance from stack 	29 	30 	0 	0 	0 	29 	20 	12 	4 	-4 -12 -20 

Flow direction 	 250° 260° 270° 290° 290° 300° 310° 320° 330° 340° 350° 360° 

Effective building width 	 32 	57 	56 	59 	30 	31 	32 	32 	0 	0 	0 	29 

Effective building height 	 33 	29 	29 	29 	29 	29 	29 	29 	0 	0 	0 	33 

Along-flow building length 	37 	37 	29 	29 	21 	24 	27 	29 	0 	0 	0 	29 

Along-flow distance from stack 	-60 -52 -43 -34 -29 -27 -24 -20 	0 	0 	0 	27 

Across-flow distance from stack -28 -23 -29 -34 -24 -27 -29 -30 	0 	0 	0 -29 

(Constant) emission rate 	5.00E-01 grams/second 
No gravitational settling or scavenging. 

STACK SOURCE, 95-2 

X(M) 	Y(m) 	Ground Elev. Stack Height Diameter Temperature Speed 

	

384706 6439016 	 Gm 	 25m 	1.65m 	SOC lSøm/s 

Effective building dimensions (in metres)  

Flow direction 	 10° 20° 30° 40° 50° 60° 70° 90° 90° 100° 110° 120° 
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Effective building width 	 0 	0 	0 	32 	32 	31 	59 	57 	56 	57 	32 	32 
Effective building height 	 0 	0 	0 	29 	29 	29 	29 	29 	29 	29 	33 	33 
Along-flow building length 	0 	0 	0 	29 	27 	24 	32 	29 	29 	37 	37 	40 
Along-flow distance from stack 	0 	0 	0 	-20 -24 -27 -29 -34 -43 -52 -60 -65 
Across-flow distance from stack 	0 	0 	0 	30 	29 	26 	38 	34 	28 	23 	28 	20 

Flow direction 	 130° 	140° 	150° 	160° 170° 180° 1900 2000 2100 220° 230° 240° 
Effective building width 	 33 	33 	32 	31 	29 	29 	0 	0 	0 	32 	32 	31 
Effective building height 	33 	33 	33 	33 	33 	33 	0 	0 	0 	29 	29 	29 
Along-flow building length 	33 	33 	31 	29 	34 	29 	0 	0 	0 	29 	27 	24 
Along-flow distance from stack 	-61 	-62 	-61 	-59 -63 -56 	0 	0 	0 	-9 	-3 	3 
Across-flow distance from stack 	12 	4 	-4 	-12 -20 -29 	0 	0 	0 -30 -28 -27 

Flow direction 	 250° 	260° 	270° 	280° 290° 300° 310° 320° 330° 340° 350° 360° 
Effective building width 	 30 	57 	56 	56 	32 	32 	32 	33 	32 	31 	28 	29 
Effective building height 	29 	29 	29 	29 	33 	33 	33 	33 	33 	33 	33 	33 
Along-flow building length 	21 	28 	29 	37 	37 	40 	33 	33 	31 	28 	34 	29 
Along-flow distance from stack 	9 	6 	14 	16 	22 	26 	28 	30 	31 	31 	29 	27 
Across-flow distance from stack -23 	-34 	-28 	-23 -28 -20 	-12 	-4 	4 	12 	20 	29 

(Consta0t) emission rate 	5.000-01 grams/second 
No gravitational settling or scavenging. 

STACK SOURCE El-i 

X(m) 	Y)mi 	Ground Eiev. Stack Height Diameter Temperature Speed 

	

394327 6434973 	 Om 	 60m 	3.45m 	63C 17.8m/s 

Effective building dimensions (in metres)  
Flow direction 	 10° 	20° 	30° 	40° 50° 60° 707  80° 900  1000  110° 120° 
Effective building width 	 4 	4 	4 	4 	4 	4 	4 	4 	3 	4 	4 	31 
Effective building height 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 	29 
Along-flow building length 	4 	4 	4 	5 	4 	4 	4 	4 	3 	3 	4 	24 
Along-flow distance from stack 	-1 	-1 	-2 	-2 	-1 	-2 	-1 	-1 	-1 	-1 	-2 	-97 
Across-flow distance from stack 	0 	0 	0 	0 	0 	1 	0 	0 	1 	0 	1 	19 

Flow direction 	 130° 	140° 	150° 	160° 170° 180° 190° 200° 210° 220° 230° 240° 
Effective building width 	 41 	41 	40 	37 	4 	3 	3 	4 	4 	4 	4 	4 
Effective building height 	33 	33 	33 	33 	61 	61 	61 	61. 	61 	61 	61 	61 
Along-flow building length 	33 	33 	32 	32 	4 	3 	4 	4 	4 	4 	5 	4 
Along-flow distance from stack -118 	-120 	-119 	-116 	-3 	-2 	-2 	-3 	-3 	-3 	-3 	-3 
Across-flow distance from stack 	25 	7 	-12 	-30 	1 	1 	0 	0 	0 	0 	0 	-1 

Flow direction 	 250° 	260° 	270° 	280° 290° 300° 310° 320° 330° 340° 350° 360° 
Effective building width 	 4 	4 	3 	4 	4 	4 	5 	4 	4 	4 	3 	3 
Effective building height 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 
Along-flow building length 	4 	4 	3 	4 	4 	4 	4 	5 	4 	4 	4 	3 
Along-flow distance from stack 	-3 	-2 	-2 	-2 	-2 	-2 	-2 	-2 	-2 	-2 	-1 	-1 
Across-flow distance from stack 	0 	0 	-1 	-1 	-1 	-1 	-1 	-1 	-1 	-1 	1 	-1 

(Constant) emission rate ° 1.700-01 grams/second 
No gravitational settling or scavenging. 

STACK SOURCE: E1-2 

X(m) 	Y(m) 	Ground 01ev. Stack Height Diameter Temperature Speed 
384615 6434973 	Om 	 60m 	3.45m 	63C 17.8m/s 

Effective building dimensions (in metres)  
Flow direction 	 10° 	20° 	30° 	40° 50° 60° 701  80° 90° 100° 110° 120° 
Effective building width 	 4 	4 	4 	4 	4 	4 	4 	4 	3 	4 	4 	4 
Effective building height 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 
Along-flow building length 	4 	4 	4 	5 	S 	4 	4 	4 	3 	3 	4 	4 
Along-flow distance from stack 	-2 	-2 	-2 	-2 	-3 	-2 	-2 	-2 	-2 	-2 	-3 	-3 
Across-flow distance from stack 	1 	1 	1 	1 	1 	1 	1 	0 	1 	0 	0 	1 

Flow direction 	 130° 	140° 150° 160° 170° 180° 190° 200° 210° 220° 230° 240° 
Effective building width 	 4 	4 	4 	4 	4 	3 	4 	37 	40 	41 	41 	31 
Effective building height 	61 	61 	61 	61 	61 	61 	61 	33 	33 	33 	33 	29 
Along-flow building length 	4 	5 	4 	4 	4 	3 	4 	32 	32 	32 	33 	24 
Along-flow distance from stack 	-3 	-3 	-3 	-3 	-3 	-2 	-2 	-116 	-1.19 	-119 	-118 	-97 
Across-flow distance from stack 	0 	0 	0 	0 	0 	-1 	-1 	30 	12 	-6 	-25 	-19 

Flow direction 	 2500 	260° 2700  2800  290° 3000  310° 320° 330° 340° 3S0° 3600  
Effective building width 	 4 	4 	3 	4 	4 	4 	S 	S 	4 	4 	4 	3 
Effective building height 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 	61 
Along-flow building length 	4 	4 	3 	4 	4 	4 	4 	5 	4 	4 	4 	3 
Along-flow distance from stack 	-2 	-1 	-1 	-1 	-1 	-1 	-1 	-2 	-2 	-2 	-1 	-i 
Across-flow distance from stack 	-1 	0 	-1 	-1 	0 	0 	0 	0 	0 	0 	0 	1 

(Constant) emission rate = 1.708-01 grams/second 
No gravitational settling or scavenging. 

STACK SOURCE: 03-2 

X(m 	'1(m) 	Ground 01ev. Stack Height Diameter Temperature Speed 
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SINCLAJR KNIGHT MERZ 

384736 6435104 	 Om 	 56m 	3.61m 	82C 30.9m/S 

Effective building dimensiors (in metres 
Flow direction 	 10° 20° 30° 40° 50° 60° 70° 80° 90° 1.00° 110° 120° 
Effective building width 	 11 	44 	40 	41 	41 	40 	21 	22 	22 	22 	22 	21 

Effective building height 	53 	29 	33 	33 	33 	33 	54 	54 	54 	54 	54 	54 
Along-flow building length 	12 	55 	32 	33 	33 	32 	11 	9 	4 	4 	8 	11 

Along-flow distance from stack 	-12 -104 -88 -92 -92 -90 	-7 	-6 	-4 	-4 	-6 	-8 
Across-flow distance from stack 	1 	36 	28 	15 	2 -11 	3 	2 	2 	2 	1 	1 

Flow direction 	 130° 140° 150° 160° 170° 180° 190° 2000  210° 220° 230° 240° 
Effective building width 	 20 	18 	14 	12 	11 	9 	11 	44 	40 	41 	41 	40 

Effective building height 	54 	54 	54 	54 	53 	53 	53 	29 	33 	33 	33 	33 
Along-flow building length 	14 	17 	19 	21 	12 	10 	11 	55 	32 	32 	33 	32 

Along-flow distance from stack 	-10 -12 -13 -13 	-1 	1 	1 	49 	55 	59 	60 	58 
Across-flow distance from stack 	0 	0 	-1 	-1 	-4 	-3 	-1 -36 -27 -iS 	-2 	11 

Flow direction 	 250° 260° 270° 2801  2901  3000  310° 320° 330° 340° 350° 360° 
Effective building width 	 21 	22 	22 	23 	22 	21 	20 	17 	15 	11 	11 	9 

Effective building height 	 54 	54 	54 	54 	54 	54 	54 	54 	54 	54 	53 	53 
Along-flow building length 	11 	8 	4 	4 	8 	ii 	14 	17 	19 	21 	12 	10 

Along-flow distance from stack 	-5 	-2 	0 	0 	-1 	-3 	-4 	-6 	-7 	-8 	li 	u 
Across-flow distance from stack 	-3 	-2 	-2 	2 	-1 	-1 	0 	1 	1 	1 	3 	3 

(Constant( emission rate = 2.505-01 grams/second 
No gravitational settling or scavenging. 

STACK S01JRCE 23-1 

X)m) 	Y)m( 	Ground Elev. Stack Height Diameter Temperature Speed 
384205 6435104 	 Om 	 56m 	0.91m 	82C 30.9m/s 

Effective building dimensions (in metres)  
Flow direction 	 10° 20° 30° 400  500  60° 70° 80° 90° 100° 110° 120° 
Effective building width 	 11 	11 	15 	17 	20 	21 	22 	22 	22 	22 	21 	40 
Effective building height 	53 	54 	54 	54 	54 	54 	54 	54 	54 	54 	54 	33 
Along-flow building length 	11 	21 	19 	17 	14 	11 	9 	4 	4 	8 	11 	32 

Along-flow distance from stack 	-11 	-8 	-7 	-5 	-4 	-2 	0 	1 	1 	-1 	-4 	59 
Across-flow distance from stack 	-5 	-2 	-2 	-1 	0 	1 	1 	2 	2 	3 	3 -10 

Flow direction 	 130° 140° 150° 160° 170° 1801  190° 200° 210° 220° 230° 240 0  
Effective building width 	 41 	41 	40 	44 	11 	9 	11 	11 	15 	17 	20 	21 
Effective building height 	33 	33 	33 	29 	53 	53 	53 	54 	54 	54 	54 	54 
Along-flow building length 	33 	33 	32 	55 	12 	10 	12 	21 	19 	17 	14 	11 
Along-flow distance from stack 	60 	60 	56 	50 	1 	1 	-i -14 -13 -12 -11 	-9 
Across-flow distance from stack 	3 	16 	28 	37 	2 	4 	4 	2 	2 	1 	0 	-1 

Flow direction 	 250° 260° 270° 280° 290° 300° 310° 320° 330° 340° 350° 360° 
Effective building width 	 22 	22 	22 	22 	21 	40 	41 	41 	40 	44 	11 	9 
Effective building height 	54 	54 	54 	54 	54 	33 	33 	33 	33 	29 	53 	53 
Along-flow building length 	8 	4 	4 	8 	11 	32 	33 	33 	32 	55 	12 	10 
Along-flow distance from stack 	-7 	-5 	-5 	-7 	-8 -91 -93 -92 -98 -104 -13 -11 
Across-flow distance from stack 	-1 	-2 	-2 	-3 	-3 	11 	-3 -16 -28 -37 	-2 	-4 

(Constant) emission rate = 2.502-01 grams/second 
No gravitatronal settling or scavenging. 

HISMELT Particulate Modelling 

ECEPT0R LOCATIONS 

The Cartesian receptor grid has the following x-values (or castings) 
379500.m 383000.m 380500.m 381000.m 381500.m 382000.m 382500.m 
383000.m 383500.m 384000.m 384500.m 395000.m 385S00.m 386000.m 
386500.m 387000.m 387500.m 388000.m 388500.m 389000.m 389500.m 
390000.m 390500.m 391000.m 391500.m 

and these y-values (or northings) 
6427500.m 6428000.m 6428500.m 6429000.m 6429500.m 6430000.m 6430500.m 
6431000.m 6431500m 6432000.m 6432500.m 6433000.m 6433500.m 6434000.m 
6434500.m 6435000.m 6435500.m 6436000.m 6436500.m 6437000.m 6437500.m 
6438000.m 6438500.m 6439000.m 6439500.m 6440000.m 6440500.m 6441000.m 
6441500.m 6442000.m 6442500.m 6443000.m 6443500.m 6444000.m 6444S00.m 

METEOROLOGICAL DATA Ausplume - Kwinana 1995 
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Pace D-2 

Table DI 

Historical Analyses for Bore Number BH1 

Units 

Guidelines 

Current Detect 

Date SWL 

In 

- 
- 

WL 

mAILD 

- 

p1l 

pH 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

TDS 

rng/L 

- 
10 

Total 
Fe 

mgfL 

I 

0.05 

Na 

mgfL 

0.5 

Ca 

mgIL 

- 
0.5 

Mg 

rngfL 

0.5 

Cl 

mgIL 

30 

5 

11CO3  

mgfL 

- 
5 

SO4  

mg/L 

- 
10 

NO3  

mg/L 

- 
0.2 

CO2  

mgfL 

- 
5 

O&G 

mg/L 

- 
5 

COD 

mgfL 

• 
5 

TOC 

rng/L 

- 
1 

Cr 

mg/L 

0.05 

9.05 

Non 
SO4-S 

mg/i 

- 
0.05 

Se 

mg/I, 

0.07 

9.01 

'lotal 
As 

mg/i 

0.05 

0.005 

min 4.14 0.50 6.90 790 440 0.05 35 70 13 27 270 30 0.4 2 1 5 1.0 0.05 2 0.001 0.005 

max 4.86 1.37 8.15 2000 1200 22 230 190 69 320 570 385 79 41 10 180 33 0.05 13 0.001 0.005 

Bill 1-Mar-90 4.60 0.91 

1-Apr-90 8.15 860 0.05 75 140 49 110 220 30 

Survey 28-Oct-91 4.14 1.37 7.58 1100 754 0.05 73 146 31 116 343 170 18.9 1.6 5 5 5 

Top I'VC 15-Apr-92 4.41 1.10 7.7 1100 786 0.17 55 165 44 44 411 230 35.2 10 2 8 5 2 0.00/ 

5.364 15-Oct-92 4.35 1.16 7.33 1140 770 0.2 35 129 48.8 52 458 146 45.8 41 5 9 5 0.05 2 

12-May-93 4.73 0.78 7.62 1190 740 0.2 39.8 153 47 55 406 155 59.4 9 5 5 33 

Survey 1)ate 1-Jul-93 4.59 0.92 

13-May-98 23-Jul-93 4.52 0.99 7.46 1030 840 0.9 40.3 172 42.3 52 412 255 40.9 13 5 7 33 0.05 2 0.001 

18-Oct-93 4.50 1.01 7.7 1170 840 0.2 57 117 69 69 475 215 79.2 10 5 5 23 0.05 13 0.00/ 

5-Jan-94 4.58 0.93 7.4 1330 890 0.1 90 190 47 120 375 385 66 24 5 9 15 

12-Apr-94 4.85 0.66 7.5 1450 850 0.1 58 145 46 83 400 225 48 II 5 5 1.9 

1-Jul-94 4.57 0.94 7.5 1300 830 0.1 54 175 43 56 440 220 42 22 5 5 2.5 

18-Oct-94 4.32 1.19 7.6 1600 1030 0.1 130 170 45 205 380 250 40 17 5 12 1.6 

BluR 27-Feb-95 4.56 0.80 7.2 1150 760 5.4 85 125 35 73 570 175 14 22 5 41 4.3 

16-Jun-95 4.54 0.82 7.6 1050 720 0.1 73 145 32 81 385 180 47 8 5 8 2 

24-Jul-95 4.36 1.00 7.8 1100 780 0.6 66 125 34 95 390 170 39 8 5 5 1.8 

27-Oct-95 4.27 1.09 7.1 1050 700 0.6 73 105 32 87 370 180 14 8 5 5 1.4 

31-Jan-96 4.54 0.82 7.7 1100 770 0.2 80 120 24 71 340 205 54 8 5 10 1.4 

11-Apr-96 4.61 0.75 7.7 1000 700 0.4 54 130 28 52 375 160 63 13 5 8 3.1 

3-Jul-96 4.86 0.50 7.9 1100 590 0.35 49 130 22 71 330 120 78 14 8 27 8 

8-Oct-96 4.29 1.07 7.4 1100 620 0.05 45 130 27 54 370 150 67 22 / 15 9 

7-Jan-97 4.48 0.88 7.7 1200 690 0.3 43 170 31 27 340 190 63 14 2 10 17  

Corporate Environmental Consultancy 	 . 	 Ref. Appendix I) 
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Table Dl (cont'd) 

Units 

Guidelines 
Current Detect 

Date SWL 

m 

- 

WL 

mAHD 

- 

p11 

pIt 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

TDS 

mg/L 

- 
10 

Total 
Fe 

mg/i 

I 
0.05 

Na 

mg/i 

. 
0.5 

Ca 

mg/L 

- 
0.5 

Mg 

mg/L 

• 
0.5 

Cl 

mg/i 

30 

5 

IlCO3  

mg/L 

- 
5 

SO4  

mg/i 

- 
10 

NO3  

mg/i 

- 
0.2 

CO2  

mg/i 

- 
5 

O&G 

mg/L 

- 
5 

COD 

mg/i 

- 
5 

TOC 

mg/i 

- 
1 

Cr 

mg/i 

0.05 
0.05 

Non 
SO4-S 
mg/i 

- 
0.05 

Se 

mg/i 

0.07 

0.01 

Total 
As 

mg/L 

0.05 
0.005 

25-Jun-97 4.54 0.82 7.4 1800 1100 1 180 160 23 320 360 150 16 20 2 180 6.4 

25-Aug-97 4.42 0.94 7.3 1500 890 0.15 120 150 22 230 350 180 5.2 18 I 33 6 

12-Nov-97 4.54 0.82 7.2 1200 820 0.2 86 130 24 140 380 180 7.6 20 5 42 16 

15-Jan-98 4.69 0.67 7.5 1000 780 0.15 64 110 18 100 340 83 4.4 18 5 33 3.5 

21-Apr-98 4.76 0.61 7.3 2000 1200 0.1 230 150 25 300 380 52 16 40 5 90 4 

10-Jul-98 4.61 0.76 6.9 1500 1000 0.15 140 160 26 250 390 130 27 29 5 60 8.2 

9-Oct-98 4.46 0.90 7.4 1200 630 0.1 94 130 22 140 330 100 3.8 20 5 15 4.1 

14-Jan-99 4.63 0.74 7.7 900 540 0.1 57 100 17 62 290 82 1.4 15 5 5 1 

14-Apr-99 4.65 0.72 7.4 790 440 0.2 43 90 16 58 270 60 2 20 5 35 1 

13-Jul-99 4.33 1.04 7.5 1200 700 0.05 77 120 25 170 330 78 5.8 15 5 10 II 

19-Oct-99 4.20 1.17 7.6 1300 750 0.05 110 100 20 190 320 39 1.7 8 5 10 9 

11-Jan-00 4.42 0.94 6.9 1100 620 0.1 81 110 18 120 330 83 1.5 20 5 15 3.1 

2-May-00 4.60 0.76 7.4 850 480 0.05 55 95 13 80 320 45 3.6 15 5 5 9.2 

19-Jul-00 4.34 1.02 7.4 890 520 0.1 66 70 19 100 310 35 2.6 20 10 90 7.5 

5-Oct-00 4.25 1.11 7.6 940 530 0.1 65 120 16 110 330 30 0.4 15 5 10 I 

9-Jan-01 4.51 0.85 8.0 1000 540 22 65 140 20 110 330 75 14 26 5 55 5.8 

24-Apr-01 4.67 0.69 7.6 800 490 0.55 40 110 19 55 340 75 2.1 21 10 5 6.9 0.005 

11-Jul-01 4.52 0.84 7.3 1100 640 0.05 71 110 18 140 310 70 4.2 22 5 5 1 0.005 

11-Oct-01 4.45 0.91 7.4 860 560 15 56 100 19 91 300 80 1.9 15 5 40 4.1 0.005 

17-Jan-02 4.61 0.75 7.5 880 560 0.1 57 100 20 85 310 140 5 16 10 3.7  0.005 

Notes: 	Results shown in italics indicate less than the detection limit and shown in bold are inexcess of guideline levels 
Results for Non SOs-S prior to 1996 were revised due to laboratory inaccuracy. Refer to individual reports to see original reported results. 
Bore replaced in early 1995 
Filtered iron concentration of <0.05mg/L for July 2001 
TRIl C6-C9, TRH C10-C14. TRH C55-C28 and TRH C29-C36 concentrations of <40ug/L. <40ugIL, <200ug/L and <200ug/L respectively for January 2002 
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Pace D-4 

Table D2 

Historical Analyses for Bore Number BL-12 

Units 

Guidelines 

Current Detect 

Date SWL 

m 

- 
- 

WL 

mAHD 

- 

pH 

pH 
units 

. 
0.1 

EC 

mS/cm 

- 
1 

TDS 

nigfL 

• 
10 

Total 
Fe 

mg/L 

1 

0.05 

Na 

mg/L 

- 
0.5 

Ca 

mg/L 

- 
0.5 

Mg 

mg/L 

- 
0.5 

Cl 

mg/i 

30 

5 

llCO3  

mg/i 

- 
5 

SO4  

mg/i 

- 
10 

NO3  

mg/L 

- 
0.2 

CO2  

mg/L 

- 
5 

O&G 

mgfL 

- 
5 

COl) 

mg/L 

- 
5 

TOC 

mg/i 

- 
1 

Cr 

mg/i 

0.05 

0.05 

Non 
SO4-S 

mg/L 

- 
9.95 

Se 

mg/i 

0.07 

9.91 

Total 
As 

mg/i 

0.95 

0.005 

min 4.10 0.54 7.00 850 510 0.05 33 59 16 41 270 70 0.3 7 0 0 0.0 0.05 8 0.001 0.005 

max 4.85 1.30 7.90 1450 1000 5 80 210 66 160 535 470 79 45 0 0 0 0.05 10 0.001 0.005 

B112 1-Mar-90 4.85 0.61 

1-Apr-90 7.8 510 5 75 59 16 160 70 0.3 

Survey 28-Oct-91 4.16 1.30 7.59 1100 858 5 60 130 55 73.2 403 242 33 8.9 

Top PVC 15-Apr-92 4.50 0.96 7.6 1300 946 0.23 80 172 60 75 411 293 30.8 10 

5.222 15-Oct-92 4.36 1.10 7.48 1330 910 0.2 61 132 65.6 77 464 202 47.1 37 0.05 18 0.001 
(total S) 

12-May-93 4.73 0.73 7.55 1350 800 0.3 61.1 157 64.3 59 424 225 33 13 

Survey Date 1-Jul-93 4.61 0.85 

13-May-98 23-Jul-93 4.52 0.94 7.83 1140 940 0.3 58.4 168 50.4 61 413 339 21.6 10 0.05 7.7 0.00/ 

18-Oct-93 4.48 0.98 7.7 1250 860 0.2 57.4 119 53 62 535 240 22.9 45 0.05 10 0.00/ 

5-Jan-94 4.66 0.80 7.3 1230 860 0.2 78 175 53 64 415 470 13.2 34 

12-Apr-94 4.80 0.66 7.3 1450 870 0.4 49 160 52 67 435 305 18 16 

1-Jul-94 4.42 1.04 7.4 1300 860 0.3 64 180 46 65 455 255 Il 31 

18-Oct-94 

27-Feb-95 4.40 0.82 7.2 1100 770 0.7 42 140 41 54 460 225 21 17 

16-Jun-95 4.46 0.76 7.4 1050 760 0.1 42 200 42 59 470 200 40 17 

24-Jul-95 4.28 0.94 7.5 1050 760 0.1 45 150 41 64 505 190 31 II 

27-Oct-95 4.21 1.01 7.1 1150 800 0.1 42 155 41 64 455 200 43 20 

31-Jan-96 4.44 0.78 7.5 1100 730 0.1 57 130 41 64 445 185 18 16 

11-Apr-96 4.54 0.68 7.4 1100 750 0.2 42 150 39 58 475 200 27 26 

3-Jul-96 4.10 1.12 7.8 1100 620 0.35 43 140 37 59 380 180 32 16 

8-Oct-96 4.16 1.06 7.4 1200 750 0.05 50 140 35 52 380 170 34 24 

7-Jan-97 4.39 0.84 7.8 1400 880 0.05 56 210 40 68 320 330 79 9 

Corporate Environmental Consultancy 	 Ref: Appendix 1) 
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Table D2 (cont'd) 

Units 

Guidelines 

Current Detect 

Date SWL 

m 

- 

WL 

mAll!) 

- 
- 

p11 

p11 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

TDS 

mg/i 

- 
10 

Total 
Fe 

mgIL 

1 

0.05 

Na 

mg/i 

- 
0.5 

Ca 

mg/i 

- 
0.5 

Mg 

nsgfL 

- 
0.5 

Cl 

mgfL 

30 
5 

11CO3  

mgfL 

- 
5 

SO4  

mg/L 

10 

NO3  

rngIL 

• 
0.2 

CO2  

mg/i 

- 
5 

O&G 

mg/i 

- 
5 

COl) 

mg/L 

5 

TOC 

mg/i 

1 

Cr 

mg/i 

0.05 

0.05 

Non 
SO4-S 

mg/i 

- 
0.05 

Se 

mg/i 

0.07 
0.01 

Total 
As 

mg/i 

0.05 

0.005 

25-Jun-97 4.46 0.76 7.3 1300 860 0.1 57 170 38 80 360 250 26 20 

25-Aug-97 4.32 0.90 7.4 1300 880 0.1 54 170 36 67 360 290 44 19 

12-Nov-97 4.46 0.76 7.5 1300 940 0.1 57 180 38 68 350 360 41 20 

15-Jan-98 4.61 0.61 7.4 1200 1000 0.05 53 190 36 49 360 270 44 20 

21-Apr-98 4.69 0.54 7.2 1200 770 0.15 53 160 35 48 380 120 21 45 

10-Jul-98 4.53 0.69 7.1 1100 760 1.7 54 140 36 60 380 160 22 30 

9-Oct-98 4.35 0.87 7.3 1200 760 0.1 43 160 34 55 320 220 26 30 

14-Jan-99 4.54 0.69 7.5 1200 810 0.05 46 170 32 41 300 240 39 20 

14-Apr-99 4.57 0.65 7.5 1200 760 0.1 48 140 42 64 300 250 27 25 

13-Jul-99 4.21 1.02 7.4 1100 700 0.35 52 120 43 90 340 240 15 20 

19-Oct-99 4.10 1.13 7.0 1300 840 0.15 60 160 31 130 300 250 17 7 

11-Jan-00 4.34 0.88 7.9 1200 760 0.2 40 150 32 82 310 210 21 15 

2-May-00 4.51 0.71 7.1 1000 670 0.25 38 150 31 50 320 200 9.1 15 

19-Jul-00 4.25 0.98 7.2 980 620 0.15 35 130 32 45 320 190 4 30 

5-Oct-00 4.15 1.07 7.6 1000 640 0.15 36 140 32 60 310 170 7.8 15 

9-Jan-01 4.44 0.78 7.9 930 550 3.6 36 140 31 50 320 160 5.5 20 

24-Apr-01 4.62 0.60 7.6 870 560 0.75 38 110 28 45 330 160 3 22 0.005 

11-Jul-01 4.44 0.78 7.5 890 560 0.25 33 120 26 45 290 160 0.8 19 0.005 

11-Oct-01 4.37 0.85 7.7 900 600 3.5 42 120 22 70 270 140 9.9 15 0.005 

17-Jan-02 4.58 0.64 7.5 850 560 0.15 41 100 24 62 280 170 15 16 0.005 

Notes: 	Results shown in italics indicate less than the detection limit and shown in bold are incxccss of guideline levels 
Results for Non SO4-S prior to 1996 were revised due to laboratory inaccuracy. Refer to individual reports to see original reported results. 

Filtered iron concentration of <0.05mg/L for July 2001 
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'fable D3 

Historical Analyses for Bore Number BH3 

Units 

Guidelines 

Current Detect 

I)ate SWL 

m 

- 
- 

Wi 

mAIID 

- 

p11 

p11 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

T1)S 

mg/i 

- 
10 

Total 
Fe 

mg/i 

I 

0.05 

Na 

mg/i 

- 
0.5 

Ca 

mg/i 

- 
0.5 

Mg 

mg/i 

- 
0.5 

Cl 

mg/i 

30 

5 

11CO3  

mg/L 

5 

SO4  

mg/L 

- 
10 

NO3  

mg/i 

- 
0.2 

CO2  

mg/i 

- 
5 

O&G 

mg/i 

- 
5 

COl) 

mg/i 

- 
5 

TOC 

mg/i 

- 
1 

Cr 

mg/i 

0.05 

0.05 

Non 

s04-s 
mg/i 

- 
0.05 

Se 

mg/i 

0.07 

0.01 

Total 
As 

ing/L 

0.05 

0.005 

miii 4.25 0.49 7.10 1600 920 0.05 140 77 40 170 420 150 3.7 II I 0 0.0 0.05 4 0.001 0.005 

max 4.93 1.17 8.00 2600 2110 22 400 200 85 580 905 525 48 65 10 0 0 0.05 15 0.001 0.025 

B113 1-Mar-90 4.65 0.77 

1-Apr-90 7.78 2110 0.05 400 160 85 580 440 12 

Survey 28-Oct-91 4.25 1.17 7.27 2060 1424 0.05 257 105 67 293 538 257 9.6 10.6 5 

Top PVC 15-Apr-92 4.50 0.92 7.4 2200 1432 1.08 273 164 70 294 524 397 17.6 15 1 

5.421 15-Oct-92 4.49 0.93 7.31 2120 1410 0.8 255 135 73.1 276 561 282 22.9 49 5 0.05 48 0.00/ 

(total S) 

12-May-93 4.75 0.67 7.5 2190 1500 0.4 221 141 76.8 287 523 292 13.2 23 5 

Survey Date 1-Jul-93 4.58 0.84 

13-May-98 23-Jul-93 4.52 0.90 7.78 2020 1470 2.6 278 148 67.8 309 540 411 15.4 14 5 0.05 4.3 0.001 

18-Oct-93 4.59 0.83 7.85 2260 1490 0.2 286 77 65 275 770 325 19.4 55 5 0.05 15 0.001 

5-Jan-94 4.63 0.79 7.3 2180 1370 0.3 298 145 69 270 565 525 5.7 45 5 

12-Apr-94 4.89 0.53 7.4 2600 1450 0.3 220 135 80 290 610 375 8.8 26 5 

1-Jul-94 4.46 0.96 7.4 2200 1310 0.1 285 150 60 270 580 285 7 37 5 

18-Oct-94 4.34 1.08 7.3 2300 1380 0.1 280 150 60 280 665 395 16 44 5 

27-Feb-95 4.50 0.92 7.2 2300 1430 0.4 285 120 63 255 725 370 18 24 5 

16-Jun-95 4.64 0.78 7.4 2300 1530 0.1 345 135 63 255 840 385 24 23 5 

24-Jul-95 4.57 0.85 7.4 2250 1550 0.5 360 115 55 245 905 350 14 12 5 

27-Oct-95 4.46 0.96 7.1 2200 1460 0.2 320 96 65 240 790 340 12 20 5 

31-Jan-96 4.68 0.74 7.4 2200 1440 0.4 320 110 59 265 715 320 6.1 26 5 

11-Apr-96 4.77 0.65 7.2 2300 1500 1.7 305 130 65 275 755 340 5.2 43 5 

3-Jul-96 7.8 2200 1300 0.3 310 120 48 240 640 290 43 22 4 

8-Oct-96 4.33 1.09 7.5 1900 1100 0.05 220 100 40 180 540 240 16 24 1 

7-Jan-97 4.64 0.78 8.0 1600 920 0.1 160 140 45 170 430 240 15 12 2 
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Table D3 (cont'd) 

Units 

Guidelines 

Current Detect 

l)ate SWL 

in 

- 
- 

WL 

mAll) 

- 
- 

p11 

p11 
units 

0.1 

EC 

mS/cm 

- 
1 

TDS 

mgfL 

- 
10 

Total 
Fe 

mg/i 

1 

0.05 

Na 

rng/L 

- 
0.5 

Ca 

mgfL 

0.5 

Mg 

iugfL 

- 
0.5 

Cl 

mg/L 

30 

5 

11CO3  

mg/L 

- 
5 

SO4  

mg/L 

- 
10 

NO;  

mg/i 

- 
0.2 

CO2  

mg/i 

- 
5 

O&G 

mg/i 

- 
5 

COD 

mg/L 

- 
5 

TOC 

mg/L 

1 

Cr 

mg/L 

0.05 

0.05 

Non 
SO4-S 

mg/i 

- 
0.05 

Se 

mg/i 

0.07 

0.01 

Total 
As 

mg/i 

0.05 

0.005 

25-Jun-97 4.68 0.74 7.6 1900 1100 0.05 230 120 46 210 520 260 18 20 4 

28-Aug-97 4.54 0.88 7.4 1900 1200 0.1 230 140 50 240 530 320 23 30 I 

12-Nov-97 4.70 0.73 7.5 1900 1300 0.05 240 190 51 240 550 290 3.7 25 5 

15-Jan-98 4.86 0.57 7.4 2000 1600 0.05 260 160 56 250 550 330 13 25 5 

21-Apr-98 4.93 0.49 7.2 2000 1300 0.1 250 140 57 170 530 150 22 65 5 

10-Jul-98 4.72 0.70 7.2 2000 1300 0.1 230 150 58 240 500 400 48 43 5 

9-Oct-98 4.56 0.86 7.3 2000 1300 0.05 220 160 60 200 500 310 37 40 5 

14-Jan-99 4.75 0.67 7.6 1900 1300 0.05 200 150 60 220 480 320 47 25 5 

14-Apr-99 4.79 0.63 7.3 2000 1300 0.05 220 140 63 210 440 310 35 30 5 

13-Jul-99 4.41 1.02 7.4 1900 1200 0.05 180 150 57 210 430 350 32 35 5 

19-Oct-99 4.32 1.10 7.1 1900 1200 0.1 140 140 50 180 440 360 27 II 5 

11-Jan-00 4.58 0.84 7.4 1900 1200 0.15 150 160 61 200 440 340 23 25 5 

2-May-00 4.73 0.69 7.2 2000 1300 0.1 170 180 66 200 460 380 18 25 5 

19-Jul-00 4.42 1.00 7.8 2000 1300 0.25 170 170 68 220 450 370 8.5 45 

5-Oct-00 4.39 1.03 7.5 2100 1300 0.15 170 200 67 210 440 400 12 30 5 

9-Jan-01 4.69 0.73 7.9 1900 1300 20 180 200 66 250 420 370 21 44 5 

24-Apr-01 4.86 0.57 7.3 1900 1300 7.2 170 180 63 210 450 380 20 44 10 0.025 

11-Jul-01 4.65 0.77 7.3 1900 1300 0.15 150 170 68 200 430 430 4.7 43 5 0.005 

11-Oct-01 4.63 0.79 7.4 1800 1300 22 140 180 59 170 420 420 12 49 5 0.005 

17-Jan-02 4.83 0.59 7.2 1800 1400 0.8 160 170 68 230 460 520 19 46 0.005 

Notes: 	Results shown in italics indicate less than the detection limit and shown in bold are incxcess of guideline levels 

Results for Non SO4-S prior to 1996 were revised due to laboratory inaccuracy. Refer to individual reports to see original reported results. 

Filtered iron concentration of <0.05mg/L for July 2001 

TRIl C-C9, TRH C10-C1 4, TR1l C15-C28  and TRH C29-C36 concentrations of <40ug/L. <40ugIL <200ug/L and <200ug/L respec(ively for January 2002 

Corporate Environmental Consultancy 	 Rcf: Appendix 1) 



Public Environmental Review 
Commercial Hlsmelt Plant 

	
April 2002 

Annendix D 
	

Pac D-8 

Table D4 

Historical Analyses for Bore Number BH5 

Units 

Guidelines 

Current Detect 

Date SWL 

In 

- 
- 

WL 

mAJID 

- 
- 

p11 

pH 
units 

- 
0.1 

EC 

mS/cm 

1 

TDS 

mgfL 

- 
10 

Total 
Fe 

mg/L 

I 

0.05 

Na 

mg/i 

. 
0.5 

Ca 

mg/i 

- 
0.5 

Mg 

mg/i. 

- 
0.5 

CI 

mg/i 

30 

5 

HCO 

mgIL 

- 
5 

SO4  

nig/L 

- 
10 

NO3  

mg/i 

- 
0.2 

CO2  

mg/i 

- 
5 

O&G 

mg/i 

- 
5 

COl) 

mg/i 

- 
5 

TOC 

mg/i 

• 
1 

Cr 

mg/i 

0.05 

0.05 

Non 
SO4-S 

mg/i 

- 
0.05 

Sc 

mg/i 

0.07 

0.01 

Total 
As 

mg/i 

0.05 

0.005 

min 3.38 0.98 7.10 870 530 0.01 25 85 30 39 180 92 1.5 I 0 0 0.0 0.05 0 0.001 0005 

max 4.44 2.04 8.30 1440 1000 14 113 170 72 162 390 458 84 30 0 0 0 0.10 20 0.001 0.005 

BuS l-Mar-90 3.90 1.52 

1-Apr-90 8.3 860 0.05 95 110 59 140 310 1.5 

Survey 28-Oct-91 3.38 2.04 7.68 1330 944 0.05 112 106 72 162 323 282 3.3 1 5 

Top PVC 15-Apr-92 3.69 1.73 7.7 1300 870 0.13 113 123 67 136 308 295 8.8 4 2 

5.415 15-Oct-92 3.65 1.77 7.58 1440 980 0.1 90 137 72.2 138 347 247 44 19 0.05 0.001 

12-May-93 4.23 1.19 7.74 1280 910 0.2 63.4 121 66.4 75 307 261 30.8 9 0.05 2 

Survey 1)ate 1-Jul-93 4.19 1.23 

13 May '98 23-Jul-93 4.10 1.32 8.05 1150 930 0.1 78.9 147 55.9 66 287 458 35.2 6 0.05 2 0.00/ 

18-Oct-93 3.96 1.46 7.9 1190 840 0.3 62.7 107 55 66 390 255 35.2 5 0.05 19 0.00/ 

5-Jan-94 4.39 1.03 7.5 1160 740 0.1 85 140 50.5 73 330 415 35.2 15 0.05 2 

12-Apr-94 4.22 1.20 7.5 1300 780 0.2 58 115 43 76 325 225 46 14 0.05 2 

1-Jul-94 4.15 1.27 7.6 1200 750 0.1 70 130 49 71 320 220 46 15 0.05 

18-Oct-94 3.78 1.64 7.7 1200 740 0.1 65 135 42 79 345 255 37 19 0.05 2 

27-Feb-95 4.10 1.32 7.4 1100 730 0.3 47 130 42 76 375 190 40 II 0.05 9 

16-Jun-95 4.17 1.25 7.7 1050 710 0.01 47 150 50 63 330 220 61 7 0.05 2 

24-Jul-95 3.96 1.46 7.7 1000 720 0.1 44 120 48 69 345 170 64 4 0.05 2 

27-Oct-95 3.76 1.66 7.4 900 620 0.1 41 100 45 63 310 160 66 II 0.05 2 

31-Jan-96 4.01 1.41 7.7 900 620 0.1 55 97 37 50 325 170 35 9 0.05 20 

11-Apr-96 4.18 1.24 7.5 950 660 0.2 42 120 35 64 345 160 53 13 0.05 2 

3-Jul-96 4.18 7.9 950 530 0.15 42 100 34 43 240 190 55 7 0.05 0.1 

3.94 8-Oct-96 1.48 7.7 960 570 0.05 40 85 35 48 260 170 48 8 0.05 0.1 

7-Jan-97 4.04 1.38 1 	8.0 970 1 	560 0.05 1 	40 1 	110 35 39 270 170 46 7 005 0.1  
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Table D4 (conE 'd) 

Units 

Guidelines 

Current Detect 

Date SWL 

rn 

- 
- 

WL 

mAIID 

- 

p11 

pH 
units 

- 
0.1 

EC 

inS/cm 

1 

TDS 

mg/L 

- 
10 

Total 
Fe 

mg/L 

1 

0.05 

Na 

mg/L 

- 
0.5 

Ca 

mg/i 

- 
0.5 

Mg 

mg/i 

- 
0.5 

Cl 

mg/L 

30 

5 

11CO3  

mgfL 

- 
5 

SO4  

mg/L 

- 
10 

NO 

mg/i 

- 
0.2 

CO2  

mg/i 

- 
5 

O&G 

nigIL 

. 
5 

COD 

mg/L 

- 
5 

TOC 

mg/L 

- 
1 

Cr 

mg/i 

0.05 

0.05 

Non 
SO.1-S 

mg/i 

- 
0.05 

Se 

mg/i 

0.07 

0.01 

Total 
As 

mg/i 

0.05 

0.005 

25-Jun-97 4.17 1.25 7.6 1000 620 0.05 47 120 32 70 260 210 46 10 0.05 0.1 

25-Aug-97 4.06 1.36 7.7 990 620 0.1 40 130 34 61 250 210 59 10 0.05 0.1 

12-Nov-97 4.09 1.33 7.6 1100 810 0.15 49 150 36 72 300 210 64 10 0.05 0.2 

15-Jan-98 4.22 1.19 7.5 1100 1000 0.05 55 170 34 58 270 220 78 12 0.05 0.3 

21-Apr-98 4.36 1.05 7.4 1100 740 0.05 44 150 36 47 290 92 64 30 0.05 0.1 

10-Jul-98 4.29 1.12 7.1 1000 670 0.05 48 140 37 60 280 180 64 14 0.05 0.1 

9-Oct-98 4.13 1.29 7.4 1000 620 0.05 43 130 36 65 250 180 54 20 0.05 0.1 

14-Jan-99 4.23 1.18 7.6 1100 710 0.6 53 140 32 86 250 170 84 15 0.05 1.3 

14-Apr-99 4.44 0.98 7.5 1200 700 0.05 55 130 37 120 250 190 84 10 0.05 4.4 

13-Jul-99 4.07 1.34 7.6 960 620 0.05 36 100 38 70 230 200 46 10 0.05 0.6 

19-Oct-99 3.80 1.61 7.6 890 550 0.25 25 86 30 54 260 170 33 5 0.05 0.2 

11-Jan-00 3.99 1.43 7.5 1200 720 0.05 49 120 45 84 290 220 40 15 0.05 0.2 

2-May-00 4.20 1.22 7.5 930 580 0.3 37 120 38 55 230 170 38 5 0.05 0.! 

19-Jul-00 3.99 1.43 7.7 920 580 0.05 36 tOO 41 50 240 170 28 15 0.05 0.2 

5-Oct-00 3.80 1.62 7.6 1300 820 0.05 74 140 50 110 300 220 23 15 0.05 1.1 

9-Jan-01 4.03 1.39 8.0 1000 610 4.6 50 150 44 70 350 220 47 20 0.05 0.6 

24-Apr-01 4.28 1.14 7.7 930 600 0.25 39 89 41 80 180 200 43 12 0.05 0.1 0.005 

11-Jul-01 4.20 1.22 7.6 990 620 0.1 39 120 35 65 250 180 II 13 0.05 0.! 0.005 

11-Oct-01 4.08 1.34 7.6 1100 710 14 60 130 37 100 270 190 30 II 0.10 0.2 0.005 

17-Jan-02 4.18 1.24 7.6 870 570 0.15 37 98 33 66 240 200 38 12 0.05 0.1 0.005 

Notes: 	Results shown in italics indicate less than the detection limit and shown in bold are inexcess of guideline levels 
Results for Non SO4-S prior to 1996 were revised due to laboratory inaccuracy. Refer to individual reports to see original reported results. 
Filtered iron concentration of <0.05mg/L for July and October 2001 
Field filtered iron concentration of <0.05mg/L and lab filtered iron concentration of <0.05mgIL by AEL for January 2002 
Field filtered iron concentration of 0.01 mg/L and total iron concentration of 0.04mg/L by ALS for January 2002 
Ferrous iron concentration of <0.05mg/L and 25-1000 ccllslmL iron bacteria detected for January 2002 
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Table D5 

Historical Analyses for Bore Number BH6 

Units 

Guidelines 
Current Detect 

Date SWI 

In 

- 
. 

WL 

mAHD 

- 
- 

pH 

pH 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

TDS 

mgfL 

. 
10 

Total 
Fe 

mgfL 

1 
0.05 

Na 

mg/L 

- 
0.5 

Ca 

mgIL 

- 
0.5 

Mg 

mgfL 

- 
0.5 

Cl 

mgfL 

30 
5 

11CO3  

mgfL 

- 
5 

SO4  

rngfL 

. 
10 

NO3  

nig/L 

- 
0.2 

CO2  

mgfL 

- 
5 

O&G 

mg/L 

5 

COD 

mg/L 

. 
5 

TOC 

mg/I 

- 
1 

Cr 

mg/I 

0.05 
0.05 

Non 
SO4-S 
mg/I 

- 
0.05 

Sc 

mg/I 

0.07 
0.01 

'l'otal 
As 

mg/I 

0.05 
0.005 

min 3.78 0.51 7.30 460 260 0.05 10 39 12 31 195 18 0.9 I 0 5 0.7 0.05 0 0.001 0.005 

max 5.25 1.46 8.25 1000 640 18 67 120 39 130 320 100 51 25 0 150 18 0.10 5 0.010 0.010 

B116 1-Mar-90 4.70 1.06 
1-Apr.90 8.25 300 0.05 18 38.5 24 35 50 0.85 

Survey 28-Oct-91 4.30 1.46 7.95 490 282 0.05 25 61 13 30.8 203 31.1 12.3 / 5 5 
Top PVC 15-Apr-92 4.58 1.18 7.8 500 284 0.23 10 85 12 46 195 26 11 3 5 5 5 0.00/ 

.761 15-Oct-92 4.55 1.21 7.79 530 310 0.7 40 66.2 12.6 51 286 18 14.1 7 5 5 0.05 2 0.00/ 

12-May-93 5.01 0.75 7.98 510 260 0.4 19.5 45 18.3 42 235 28 II 2 5 17.5 0.05 2 0.001 

Survey Date 1-Jul-93 5.00 0.76 
13-May-98 23-Jul-93 4.93 0.83 8.06 460 270 0.3 24.3 54.1 15.7 40 201 48 9.7 2 5 17 0.05 2 0.001 

18-Oct-93 4.75 1.01 7.95 600 320 0.1 28.8 62 15 59 275 34 19.4 19 5 13 0.05 2 0.00/ 
5-Jan-94 4.30 1.46 8 530 300 0.1 25.1 69 17.7 51 210 59 14.3 4 6 9.1 0.05 2 0.00/ 

12-Apr-94 5.25 0.51 7.9 600 310 0.2 25 60 20 52 215 45 17 5 5 0.9 0.05 2 0.00/ 
1-Jul-94 5.00 0.76 7.9 600 340 0.1 32 71 20 53 230 34 15 4 5 1 0.05 2 0.00/ 

18-Oct-94 4.64 1.12 7.8 750 410 0.1 41 96 15 83 280 49 30 7 8 I 0.05 2 
27-Feb-95 5.10 0.66 7.5 750 490 0.3 43 85 17 93 315 39 32 9 28 3 0.05 2 
16-Jun-95 5.07 0.69 7.9 650 420 0.1 45 80 19 69 270 42 51 3 6 0.9 0.05 2 
24-Jul-95 4.93 0.83 7.8 650 410 0.2 42 78 22 69 280 52 37 2 5 0.8 0.05 2 
27-Oct-95 4.72 1.04 7.5 750 460 0.1 42 85 25 87 290 42 39 9 5 0.9 0.05 2 
31-Jan-96 4.90 0.86 7.9 700 400 0.1 39 81 20 76 275 46 33 4 7 0.7 0.05 2 
11-Apr-96 5.02 0.74 7.7 700 420 0.1 38 88 19 71 280 52 47 7 15 1.3 0.05 2 0.005 
3-Jul-96 3.78 8.0 720 560 0.15 37 78 20 66 220 44 40 4 II 3 0.05 0.15 0.002 
8-Oct-96 4.73 1.03 7.7 800 430 0.4 48 70 17 74 260 31 27 8 15 8 0.05 0.1 0.002 
7-Jan-97 4.84 0.92 8.0 820 480 0.05 51 98 17 93 240 45 30 1 	4 to 14 0.05 0.1 0.002 
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Table D5 (cont'd) 

Units 

Guidelines 

Current l)ctect 

Date SWL 

m 

- 
- 

WL 

mAIID 

- 
- 

p11 

p11 
units 

0.1 

EC 

mS/cm 

- 
1 

TDS 

mg/i 

- 
10 

Total 
Fe 

mg/L 

1 

0.05 

Na 

mg/L 

- 
0.5 

Ca 

mg/i 

- 
0.5 

Mg 

mg/i 

- 
0.5 

Cl 

mg/L 

30 

5 

11CO3  

mg/L 

- 
5 

SO4  

mg/i 

- 
10 

NO 

mg/i 

- 
0.2 

CO2  

mgfL 

- 
5 

O&G 

mg/L 

• 
5 

COD 

mg/L 

- 
5 

TOC 

mg/i 

- 
I 

Cr 

mg/L 

0.05 

0.05 

Non 
SO4-S 

mg/i 

- 
0.05 

Sc 

mg/i 

0.07 

0.01 

Total 
As 

mg/i 

0.05 

0.005 

25-Jun-97 4.96 0.80 7.6 830 390 0.4 47 90 19 110 240 48 28 10 150 / 0.05 0.1 0.002 

28-Aug-97 4.86 0.90 7.8 790 540 0.1 45 85 24 88 240 57 30 18 24 4.4 0.05 0.1 0.005 

12-Nov-97 4.92 0.84 7.8 830 470 0.1 49 97 20 100 250 44 32 7 34 9.8 0.05 0.1 0.0! 

15-Jan-98 5.07 0.69 7.7 830 640 0.05 62 110 19 95 260 41 32 /0 49 1.1 0.05 0.5 0.01 

21-Apr-98 5.18 0.59 7.4 900 490 0.05 56 100 24 77 270 33 31 25 20 1 0.05 03 0.01 

10-Jul-98 5.07 0.69 7.4 910 540 0.05 60 98 21 110 280 45 40 II 25 12 0.05 0.5 0.01 

9-Oct-98 4.90 0.86 7.8 910 490 18 56 100 26 89 260 56 28 15 30 2.5 0/0 0.4 0.01 

14-Jan-99 5.03 0.74 7.7 1000 540 0.05 62 110 23 110 270 48 36 14 20 1 0.05 0.7 0.0/ 

14-Apr-99 5.12 0.65 7.6 1000 560 3 67 90 39 100 280 100 15 10 55 1.9 0.05 2.4 0.01 

13-Jul-99 4.90 0.86 7.5 1000 560 0.1 62 96 24 130 290 62 28 15 5 1.5 0.05 0.4 0.0/ 

19-Oct-99 4.67 1.09 7.3 860 490 0.05 41 76 19 97 260 59 31 5 5 5.1 0.05 0.2 0.0/ 

11-Jan-00 4.81 0.95 7.6 930 520 0.05 52 98 21 100 260 60 34 /0 10 5.1 0.05 0.6 0.01 

2-May-00 4.97 0.79 7.4 880 480 0.05 58 300 22 95 270 45 32 /0 5 9.6 0.05 0.1 0.0/ 

19-Jul-00 4.82 0.94 7.7 870 320 0.05 54 83 26 90 260 55 20 15 40 7.7 0.05 0.1 0.0! 

5-Oct-00 4.62 1.14 7.7 880 480 0.35 60 100 39 110 260 30 24 10 5 1 0.05 0.! 0.0! 

9-Jan-01 4.89 0.87 7.9 870 480 14 60 110 18 100 260 55 41 14 45 12 0.10 0.55 0.01 

24-Apr-01 5.06 0.70 7.6 820 460 1.7 55 120 17 80 320 45 50 16 5 3.2 0.05 0.1 0.0/ 0.01 

11-Jul-01 5.00 0.76 7.7 830 460 0.05 48 86 21 80 240 60 II 10 5 1 0.05 0.1 0.01 0.005 

11-Oct-01 4.88 0.88 7.4 780 500 6.5 52 97 15 85 260 45 13 13 40 1 	2.8 0.05 0.1 0.0/ 0.005 

17-Jan-02 5.06 0.70 7.6 790 470 0.05 46 80 22 87 240 71 45 32  5 3.7 0.05 0.1 0.01 0.005 

Notes: 	Results shown in italies indicate less than the detection limit and shown in bold are inexcess of guideline levels 
Results for Non S03-S prior to 1996 were rcvised due to laboratory inaccuracy. Refer to individual reports to see original reported resul(s. 
Field filtration was not possiblc for 9 Oct 1998 monitoring round 
Filtered iron concentration of <0.05mg/L for July 2001, October 2001 and January 2002 
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Table D6 

Historical Analyses for Bore Number BH7 

Date SWL WL p11 EC TDS Total Na Ca Mg Cl 11CO3  SO4  NO3  CO2  O&G COD TOC Cr Non Se Total 
Fe SO4-S As 

Units m mAHD p1l mS/cm mgfL mgfL mg/i mg/i mg/i mg/I. mg/i rngfL mg/L mg/i mg/i mg/i mgfL mg/i mg/i mg/i mg/i 
units 

Guidelines - - - I - - - 30 - - - - - - 0.05 - 0.07 0.05 

Current Detect - - 0.1 1 10 0.05 0.5 0.5 0.5 5 5 10 0.2 5 5 5 1 0.05 0.05 0.01 0.005 

inin 3.12 0.55 7.00 900 570 0.05 45 82 18 40 250 38 8.5 1 5 5 1.0 0.01 0 0.001 0.005 

max 7.00 1.82 8.13 1250 920 4.3 110 170 44 141 720 210 94 120 5 140 31 0.01 42 0.010 0.005 

11117 1-Mar-90 
1-Apr-90 

Survey 28-Oct-91 3.12 1.82 7.75 900 570 2.95 62 150 23 96.3 483 87.1 14.1 / 5 5 6.3 

Top PVC 15-Apr-92 3.40 1.54 7.6 1100 694 0.21 80 140 27 141 278 134 22 4 6 5 5 0.00/ 

.959 15-Oct-92 3.31 1.63 7.43 1000 660 2.3 80 119 26.2 123 720 90 11.4 17 5 20 31 0.005 2 0.00/ 

12-May-93 
Survey Date 1-Jul-93 
13-May-98 23-Jul-93 3.83 1.11 8.13 950 640 0.2 89.1 92.3 18.3 116 250 167 28.6 4 5 12 24 0.005 2 0.01 

18-Oct-93 3.65 1.29 8.05 1030 670 0.1 91.2 82 22 110 350 140 37 21 5 13 18 0.005 2 0.00/ 

5-Jan-94 4.39 0.55 7.8 1040 620 0.1 106 110 22.6 105 285 210 22 10 13 15.5 21 0.001 

12-Apr-94 7.00 7.7 1250 720 0.3 91 100 30 100 325 155 48 8 5 4.1 2 0.00/ 

3.95 1-Jul-94 0.99 7.8 1200 750 0.1 110 125 25 110 345 130 44 9 5 4.5 42 0.00/ 

18-Oct-94 3.56 1.38 7.6 1200 730 0.1 110 130 27 110 395 165 44 18 11 3.9 2 

27-Feb-95 4.84 7.5 1200 800 0.2 92 120 32 98 375 155 63 15 10 3.3 10 0.005 

4.04 16-Jun-95 0.90 7.7 1100 760 0.1 91 140 37 83 445 125 75 7 9 3.1 2 

24-Jul-95 3.85 1.09 7.7 1100 770 0.1 86 125 37 78 470 155 77 7 5 2.9 2 0.005 

27-Oct-95 3.61 1.33 7.3 1150 760 0.1 83 120 44 83 455 155 94 14 5 2.8 5 0.005 

31-Jan-96 3.76 1.18 7.7 1100 750 0.1 85 125 39 89 460 115 75 13 II 2.3 2 

11-Apr-96 3.92 1.02 7.5 1100 770 0.1 71 125 38 86 410 115 79 22 7 2.7 2 0.005 

3-Jul-96 3.55 1.39 7.7 1200 590 0.1 73 130 33 96 400 95 71 9 6 3 0.1 0.002 

8-Oct-96 3.64 1.30 7.5 1200 640 0.05 70 100 30 78 390 93 50 20 19 7 0.1 0.002 

7-Jan-97 3.74 1.21 8.0 1200 730 0.05 63 140 34 58 400 94 46 9 10 13 0.1 0.002 
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Table D6 (cont'd) 

Units 

Guidelines 
Current l)etect 

Date SWL 

m 

- 

WL 

mAul) 

- 
- 

p11 

p11 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

TDS 

mgIL 

10 

Total 
Fe 

mgfL 

1 
0.05 

Na 

mg/L 

- 
0.5 

Ca 

mg/i 

- 
0.5 

Mg 

mg/i 

- 
0.5 

Cl 

mg/L 

30 

5 

11CO3  

mg/L 

- 
5 

SO4  

mgfL 

10 

NO3  

mg/L 

- 
0.2 

CO2  

mg/i 

- 
5 

O&G 

mg/i 

- 
5 

COl) 

mg/i 

5 

TOC 

mg/i 

- 
1 

Cr 

mg/i 

0.05 
0.05 

Non 
SO4-S 

mg/i 

- 
0.05 

Sc 

mg/I, 

0.07 
0.01 

Total 
As 

mg/I. 

0.05 

0.005 

25-Jun-97 3.97 0.97 7.5 1200 700 0.05 60 150 34 110 460 78 45 20 140 / 0.1 0.002 

25-Aug-97 3.89 1.05 7.4 1200 700 0.15 58 160 35 110 490 100 47 35 20 12 0.! 0.005 

12-Nov-97 3.85 1.10 7.5 1200 730 0.2 60 150 33 100 470 86 44 25 46 7.1 0.1 0.01 

15-Jan-98 3.97 0.97 7.4 1100 920 0.05 52 150 32 63 490 73 42 26 41 I 1.3 0.0/ 

21-Apr-98 4.10 0.86 7.2 1100 680 0.05 45 160 32 43 500 38 41 75 25 1 0.! 0.01 

10-Jul-98 4.07 0.89 7.2 1100 680 0.05 45 160 31 65 510 55 55 52 25 4 0.1 0.0/ 

9-Oct-98 3.92 1.04 7.3 1200 600 0.1 45 160 30 60 500 52 33 65 5 3.4 0.1 0.01 

14-Jan-99 4.00 0.96 7.5 1100 650 0.05 50 160 27 66 470 52 42 28 20 / 1.7 0.0/ 

14-Apr-99 4.09 0.87 7.3 1200 670 0.05 49 150 29 71 470 47 46 55 40 1.6 3.6 0.0/ 

13-Jul-99 3.90 1.06 7.2 1200 660 0.05 51 160 26 95 470 60 50 45 10 6.2 0.8 0.01 

19-Oct-99 3.57 1.39 7.0 1100 640 0.05 47 150 24 92 460 58 41 13 5 9.7 0.4 0.0/ 

11-Jan-00 3.72 1.24 7.3 1200 680 0.05 52 150 25 94 480 58 39 35 15 3.7 0.8 0.0/ 

2-May-00 3.92 1.04 7.1 1100 660 0.05 46 170 22 40 460 40 42 25 5 21 0.1 0.01 

19-Jul-00 3.82 1.14 7.2 1100 600 0.05 48 150 26 75 470 45 18 45 45 1.5 0.! 0.0/ 

5-Oct-00 3.54 1.42 7.5 1200 660 0.05 61 150 26 100 430 45 17 25 10 1.3 0.1 0.0/ 

9-Jan-01 3.97 0.99 7.8 1100 620 4.3 54 160 23 95 410 55 39 120 40 7.5 0.25 0.01 

24-Apr-01 4.01 0.95 7.3 1200 790 1.8 78 160 27 130 420 85 29 40 15 I 0.! 0.01 0.005 

11-Jul-01 3.97 0.99 7.4 1200 670 0.1 60 130 28 120 390 80 8.5 35 5 I 0.1 0.01 0.005 

11-Oct-01 3.84 1.12 7.4 1100 670 3.8 66 130 26 110 440 80 13 31 50 1.9 0.2 0.01 0.005 

17-Jan-02 3.97 0.99 7.3 1100 590 0.05 63 130 24 130 410 74 35 40 10 I 0.1 0.01 0.005 

Notes: 	Rcsults shown in italies indicate less than the detection limit and shown in bold are inexcess of guideline levels 

Results for Non SO4-S prior to 1996 were revised due to laboratory inaccuracy. Refer to individual reports to see original reported results. 

Filtered iron Concentration of <0.05ing/L for July 2001, October 2001 and January 2002 
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Table D7 

Historical Analyses for Bore Number B118 

Units 

Guidelines 

Current Detect 

Date SWL 

m 

. 
- 

WL 

mAil!) 

- 

p11 

pH 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

TDS 

mg/L 

- 
10 

Total 
Fe 

rng/L 

1 

0.05 

Na 

nigfL 

- 
0.5 

Ca 

mgfL 

- 
0.5 

Mg 

mgIL 

- 
0.5 

Cl 

mg/L 

30 

5 

11CO3  

mgfL 

- 
5 

SO4  

mg/L 

- 
10 

NO, 

mg/L 

- 
0.2 

CO2  

mg/L 

- 
5 

O&G 

mg/L 

- 
5 

COl) 

mg/L 

- 
5 

TOC 

tug/i 

- 
1 

Cr 

mgIL 

0.05 

0.05 

Non 
SO4-S 

mg/I. 

. 
0.05 

Se 

mg/i 

0.07 

0.01 

Total 
As 

mg/I. 

0.05 

0.005 

in 3.82 0.71 7.20 930 570 0.05 9 110 23 22 310 82 11.9 1 5 5 1.0 0.01 2 0.001 0.005 

max 4.76 1.65 7.90 1700 1220 6.6 125 215 57 160 826 440 260 49 5 180 31 0.63 13 0.010 0.005 

BHS 1-Mar-90 

1-Apr-90 

Survey 28-Oct-91 4.50 0.97 7.45 980 612 0.9 44 125 23 46.2 401 96.7 41.8 1 5 5 2 0.001 

TopPVC 15-Apr-92 4.35 1.12 7.8 1100 680 0.14 50 155 28 87 360 107 52.8 14 6 5 0.63 13 0.00! 

5.468 15-Oct-92 4.51 0.96 7.25 1010 900 9 162 38.5 150 826 82 11.9 49 5 87 5 0.05 2 0.00/ 

12-May-93 4.62 0.85 
Survey Date 1-Jul-93 4.52 0.95 

13-May-98 23-Jul-93 4.48 0.99 7.89 1020 720 0.1 53.3 134 24.8 63 355 180 94.6 10 5 5 31 0.005 2 0.00! 

18-Oct-93 4.38 1.09 7.84 1060 670 0.1 46.8 110 27 62 450 125 101 46 5 5 21 0.00/ 

5-Jan-94 4.57 0.90 7.8 1460 1050 0.1 70.9 205 57 78 360 440 88 12 9 16.5 0.00/ 

12-Apr-94 4.74 0.73 7.5 1520 940 0.5 58 170 45 76 395 230 170 15 5 2.2 0.00/ 

1-Jul-94 4.46 1.01 7.5 1600 1020 0.1 125 185 38 160 435 150 110 19 5 2.6 0.001 

18-Oct-94 4.19 1.28 7.5 1500 980 0.1 82 180 36 83 380 160 200 22 10 2.2 0.00/ 

27-Feb-95 4.50 0.97 7.4 1550 1120 0.4 66 175 50 64 375 275 260 14 II 3 0.005 

16-Jun-95 4.45 1.02 7.6 1200 880 0.1 50 215 35 50 405 150 180 7 12 3 
24-Jul-95 4.25 1.22 7.6 1350 1030 0.1 85 180 39 59 435 260 215 6 9 3.6 0.005 

27-Oct-95 3.82 1.65 7.2 1400 990 0.1 80 155 44 85 415 245 135 17 5 2.8 0.005 

31-Jan-96 4.43 1.04 7.6 1600 1220 0.1 125 190 49 74 420 385 180 17 16 4.5 0.005 

11-Apr-96 4.59 0.88 7.5 1600 1200 0.2 115 180 38 73 465 300 170 19 10 4.8 
3-Jul-96 4.10 1.37 7.7 1700 1100 0.1 120 170 49 74 400 360 150 12 32 7 0.002 

8-Oct-96 4.30 1.17 7.4 1400 820 0.05 75 140 35 53 440 150 63 12 12 8 0.002 

7-Jan-97 4.44 1.03 7.9 1300 820 0.05 71 160 33 54 420 170 92 11 10 20 0.002 
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Table D7 (cont'd) 

Units 

Guidelines 

Current Detect 

Date SWL 

m 

- 
- 

WL 

mAHD 

- 
- 

p11 

pit 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

Tl)S 

mg/I 

- 
10 

Total 
Fe 

rng/L 

1 

0.05 

Na 

mg/I 

- 
0.5 

Ca 

mg/L 

- 
0.5 

Mg 

mg/L 

- 
0.5 

Cl 

mg/L 

30 

5 

11CO3  

mgfL 

- 
5 

SO4  

mgIL 

- 
10 

NO3  

mgfL 

- 
0.2 

CO2  

mg/L 

- 
5 

O&G 

mg/I 

- 
5 

COl) 

mg1L 

- 
5 

TOC 

mg/L 

- 
1 

Cr 

mg/L 

0.05 

0.05 

Non 
SO4-S 

mg/L 

- 
0.05 

Se 

mg/I, 

0.07 

0.01 

'total 
As 

mg/I, 

0.05 

0.005 

25-Jun-97 4.55 0.92 7.3 1200 760 0.05 70 150 35 55 460 170 64 25 180 9.9 0.002 

25-Aug-97 4.45 1.02 7.4 1300 890 0.05 74 160 38 40 440 240 95 23 28 Il 0.005 

12-Nov-97 4.50 0.97 7.5 1200 920 0.05 92 140 31 49 430 210 95 25 34 6.9 0.01 

15-Jan-98 4.63 0.84 7.6 1300 1100 0.05 93 140 36 47 430 230 88 15 33 2.3 0.01 

21-Apr-98 4.76 0.71 7.3 1200 760 0.05 81 140 37 42 430 220 87 40 35 1 0.01 

10-Jul-98 4.628 0.84 7.3 1200 800 0.05 77 150 41 35 410 200 88 30 20 9.5 0.01 

9-Oct-98 4.484 0.98 7.5 1000 590 0.05 54 120 24 24 390 110 57 25 5 2.9 0.0/ 

14-Jan-99 4.617 0.85 7.8 1100 660 0.05 81 120 23 22 360 120 80 18 20 1 0.01 

14-Apr-99 4.704 0.76 7.5 1100 640 0.05 54 120 31 36 350 140 85 20 30 3.7 0.01 

13-Jul-99 4.398 1.07 7.5 940 570 0.05 35 110 25 42 310 120 78 20 25 15 0.0/ 

19-Oct-99 4.177 1.29 7.4 950 610 0.05 49 120 24 37 340 120 88 8 5 7.2 0.01 

11-Jan-00 4.39 1.08 7.4 1000 670 0.1 33 130 26 32 340 110 110 20 10 5 0.01 

2-May-00 4.48 0.99 7.2 1100 650 0.9 53 150 31 70 360 110 100 15 5 16 0.0/ 

19-Jul-00 4.35 1.12 7.7 1100 700 0.05 47 130 38 35 380 140 35 25 30 3.2 0.01 

5-Oct-00 4.22 1.25 7.6 1100 710 0.05 38 140 41 45 400 130 17 20 10 2.2 0.01 

9-Jan-01 4.42 1.05 7.9 1100 650 3.9 54 140 37 40 350 130 92 28 35 8.8 0.01 

24-Apr-01 4.68 0.79 7.6 970 620 0.1 51 110 31 45 350 130 75 23 5 5.8 0.01 0.005 

11-Jul-01 4.55 0.92 7.5 980 640 0.05 43 110 31 40 330 130 15 20 5 / 0.0! 0.005 

11-Oct-01 4.45 1.02 7.6 930 650 6.6 35 110 33 35 330 130 20 21 30 3.6 0.01 0.005 

17-Jan-02 4.63 0.84 7.4 960 620 0.15 SI 110 26 47 360 130 96 22  10 1.4 0.01 0.005 

Notes: 	Results shown in italics indicate less than the detection limit and shown in bold are inexccss of guideline levels 
Results for Non SO4-S prior to 1996 were revised due to laboratory inaccuracy. Refer to individual reports to see original reported resul(s. 
Filtered iron concentration of <0.05mgIL for July 2001, October 2001 and January 2002 
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Table D8 

Historical Analyses for Bore Number BH9 

Units 

Guidelines 
Current Detect 

Date SWL 

rn 

- 
- 

WL 

mAHD 

. 

pH 

pIt 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

TDS 

mg/L 

- 
10 

Total 
Fe 

mg/L 

1 
0.05 

Na 

mg/L 

- 
0.5 

Ca 

mg/L 

- 
0.5 

Mg 

mgfL 

- 
0.5 

Cl 

mg/L 

30 
5 

11CO3  

mgIL 

- 
5 

SO4  

mg/L 

. 
10 

NO3  

mg/L 

- 
0.2 

CO2  

mg/L 

- 
5 

O&G 

mg/L 

- 
5 

COl) 

mg/lj 

- 
5 

TOC 

mg/L 

- 
1 

Cr 

mg/L 

0.05 
0.05 

Non 
SO4-S 
mg/L 

- 
0.05 

Sc 

mgJL 

0.07 
0.01 

Total 
As 

mg/L 

0.05 
0.005 

min 4.41 0.58 7.10 1200 810 0.05 87 110 33 77 390 89 4.8 5 5 8 25.0 0.05 2 0.001 0.005 
max 5.03 1.19 7.86 2700 1670 8.9 380 220 78 430 620 465 92 160 5 12 40 0.05 2 0.010 0.005 

B119 1-Mar-90 
1-Apr-90 

Survey 28-Oct-91 
Top PVC 15-Apr-92 

5.609 15-Oct-92 
12-May-93 

Survey Date 1-Jul-93 4.67 0.90 
13-May-98 23-Jul-93 4.69 0.88 7.86 2170 1320 0.3 221 166 50.1 213 474 428 7 17 5 12 40 0.05 2 0.01 

18-Oct-93 4.65 0.92 7.75 1860 1210 0.1 188 110 58 210 595 300 4.8 71 5 8 25 0.05 2 0.001 
5-Jan-94 4.82 0.75 7.4 1730 1120 0.7 244 145 51.4 225 465 435 7.7 30 

12-Apr-94 4.95 0.62 7.4 2350 1350 0.3 195 165 52 295 500 340 7 23 
1-Jul-94 4.54 1.03 7.4 2700 1670 0.1 380 180 57 430 530 355 6.6 33 

18-Oct-94 4.41 1.16 7.3 2300 1420 0.1 305 165 45 315 600 420 25 39 
27-Feb-95 4.66 0.91 7.2 2250 1440 0.3 240 155 50 355 595 465 16 23 
16-Jun-95 4.74 0.83 7.8 2200 1430 0.1 250 185 53 340 555 275 92 5 
24-Jul-95 4.56 1.01 7.5 2000 1360 0.1 235 160 51 280 620 275 16 14 
27-Oct-95 4.57 1.00 7.1 1750 1180 0.1 165 150 44 190 555 280 18 27 
31-Jan-96 4.78 0.79 7.6 1500 1080 0.1 135 150 48 135 470 315 9.8 17 
11-Apr-96 4.93 0.64 7.3 1600 1110 0.1 130 160 54 165 535 260 46 35 
3-Jul-96 4.49 1.08 7.5 1700 1100 0.05 140 160 42 160 480 200 88 17 
8-Oct-96 4.54 1.03 7.4 2000 1300 0.05 170 140 60 190 400 300 12 24 
7-Jan-97 4.74 0.83 7.8 1600 990 0.05 120 160 44 140 390 270 15 14 
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Table D8 (cont'd) 

Units 

Guidelines 

Current Detect 

Date SWL 

m 

- 
- 

WL 

mAll) 

- 
- 

p11 

p11 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

TDS 

mgfL 

- 
10 

Total 
Fe 

mg/i 

1 

0.05 

Na 

mg/L 

- 
0.5 

Ca 

mg/i 

- 
0.5 

Mg 

mg/i 

- 
0.5 

Cl 

mg/i 

30 

5 

11CO3  

mg/i 

- 
5 

SO4  

mg/i 

- 
10 

NO3  

mg/i 

- 
0.2 

CO2  

mg/i 

- 
5 

O&(; 

mg/i 

- 
5 

COD 

mg/i 

- 
5 

TOC 

mg/i 

- 
1 

Cr 

mg/i 

0.05 

0.05 

Non 
SO4-S 

mg/i 

- 
0.05 

Se 

mg/i 

0.07 

0.01 

Total 
As 

mg/i 

0.05 

0.005 

25-Jun-97 4.82 0.75 7.2 1500 920 0.1 120 130 36 150 420 210 12 25 

25-Aug-97 4.69 0.89 7.5 1600 1100 0.05 140 140 44 140 480 250 27 19 

12-Nov-97 4.78 0.79 7.5 1600 1000 0.1 130 140 49 150 470 250 24 20 

15-Jan-98 4.94 0.63 7.4 1500 1100 0.05 110 210 51 130 480 230 14 21 

21-Apr-98 5.03 0.58 7.2 1500 900 0.15 120 140 46 77 480 89 15 60 

10-Jul-98 4.84 0.77 7.3 1500 920 0.05 120 150 46 110 460 270 33 37 

9-Oct-98 4.68 0.93 7.4 1500 870 0.05 120 140 45 110 480 180 29 45 

14-Jan-99 4.85 0.76 7.5 1700 1000 0.1 140 140 43 140 490 250 16 27 

14-Apr-99 4.91 0.70 7.3 1600 940 0.05 130 140 48 120 470 220 20 40 

13-Jul-99 7.3 1700 1100 0.05 150 150 52 170 460 300 36 40 

19-Oct-99 4.42 1.19 7.4 2300 1500 0.05 210 160 78 250 490 430 80 II 

11-Jan-00 4.68 0.93 7.3 2100 1400 0.05 180 160 59 220 500 300 64 50 

2-May-00 4.85 0.76 7.6 1900 1200 0.05 160 190 59 160 470 270 31 20 

19-Jul-00 4.52 1.09 7.3 1900 1200 0.05 160 120 57 160 480 300 14 30 

5-Oct-00 4.49 1.12 7.4 2200 1500 0.05 190 210 73 220 510 400 20 40 

9-Jan-01 4.76 0.85 7.6 2000 1300 8.9 190 220 52 250 480 300 74 160 

24-Apr-01 4.96 0.65 7.2 1800 1100 3.3 160 160 46 180 520 250 47 55 0.005 

11-Jul-01 4.76 0.85 7.3 1500 1000 0.05 100 150 44 150 460 180 6.1 48 0.005 

11-Oct-01 4.70 0.91 7.5 1300 1100 8.9 100 150 39 110 490 190 7.5 42 0.005 

17-Jan-02 4.90 0.71 7.2 1200 810 0.1 87 130 33 100 400 220 16 43 0.005 

Notes: 	Results shown in italies indicate less than the detection limit and shown in hold are incxccss of guideline levels 
Results for Non SO4-S prior to 1996 were revised due to laboratory inaccuracy. Refer to individual reports to see original reported results. 
Filtered iron concentration of <0.05mg/L for July 2001 

Corporate Environmental Consultancy 	 Ref: Appendix I) 



Public Environmental Review 
Commercial Hlsmclt Plant 

	
April 2002 

Appendix 1) 	 Page D- 18 

Table D9 

Historical Analyses for Bore Number BH1O 

Units 

Guidelines 

Current Detect 

1)ate SW!. 

m 

- 
- 

WL 

mAUD 

- 
- 

pH 

p11 
units 

- 
0.1 

EC 

mS/cm 

- 
1 

TDS 

mg/L 

- 
10 

Total 
Fe 

mg/i 

1 

0.05 

Na 

mg/i 

- 
0.5 

Ca 

mg/L 

- 
0.5 

Mg 

rngfL 

- 
0.5 

Cl 

mg/L 

30 

5 

l!CO 

mgIL 

- 
5 

504  

mg/L 

- 
10 

NO 

mgfL 

- 
0.2 

CO2  

mg/i 

- 
5 

O&G 

mg/i 

- 
5 

COl) 

mg/i 

- 
5 

TOC 

mg/i 

- 
1 

Cr 

mg/i 

0.05 

0.05 

Non 
SO4-S 

mg/i 

- 
0.05 

Sc 

mg/i 

0.07 

0.01 

'l'otal 	I 
As 

mg/i 

0.05 

0.005 

mill 4.16 0.51 7.00 1100 690 0.05 77 80 20 80 280 86 0.1 7 5 12 22.0 0.05 2 0.001 0.005 

max 4.92 1.27 7.80 5750 3320 24 1210 230 122 1212 655 825 15 120 5 26 43 0.05 4 0.010 0.025 

BlilO 1-Mar-90 

1-Apr-90 

Survey 28-Oct-91 

Top PVC 15-Apr-92 

.433 15-Oct-92 

12-May-93 

Survey Date 1-Jul-93 4.31 1.12 

13-May-98 23-Jul-93 4.59 0.84 7.62 5750 3320 0.2 1210 230 122 1212 540 738 2.2 17 5 26 43 0.05 2 0.01 

18-Oct-93 4.63 0.80 7.65 3270 2130 0.2 440 155 73 590 600 475 2.3 88 5 12 22 0.05 4 0.001 

5-Jan-94 4.71 0.72 7.5 3850 2500 0.2 630 190 88 860 500 825 3.3 29 

12-Apr-94 4.92 0.51 7.5 5050 2760 0.1 600 195 95 1030 535 550 1.8 20 

1-Jul-94 4.47 0.96 7.3 4000 2430 0.1 595 220 77 720 575 505 6.2 37 

18-Oct-94 4.34 1.09 7.3 4300 2610 0.1 730 165 79 885 625 640 15 33 

27-Feb-95 4.55 0.88 7.3 3150 1920 0.3 415 140 68 645 530 340 9.9 15 

16-Jun-95 4.69 0.74 7.4 3150 2020 0.1 470 120 85 710 505 360 6.2 II 

24-Jul-95 4.52 0.91 7.5 3250 2070 0.3 505 140 74 735 565 335 II 9 

27-Oct-95 4.45 0.98 7.1 3700 2270 0.2 550 165 77 805 620 435 13 28 

31-Jan-96 4.68 0.75 7.4 3900 2480 0.1 660 145 85 835 640 490 12 30 
11-Apr-96 4.66 0.77 7.3 2900 1850 0.2 440 120 67 475 655 420 0.2 31 

3-Jul-96 4.36 1.07 7.7 1800 960 0.1 210 88 38 260 340 220 14 7 

8-Oct-96 4.35 1.08 7.5 1700 930 0.05 190 80 45 190 440 240 0.2 20 

7-Jan-97 4.50 0.93 7.8 1900 1200 0.05 260 130 48 310 390 230 0.1 11  
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Table D9 (cont'd) 

Units 

Guidelines 

Current J)etect 

Date SWL 

rn 

- 
- 

WL 

mAll!) 

- 
- 

p11 

p'1  
units 

- 
0.1 

EC 

mS/cm 

- 
1 

TDS 

mgIL 

• 
10 

Total 
Fe 

mgfL 

1 

0.05 

Na 

mg/L 

- 
0.5 

Ca 

mg/L 

- 
0.5 

Mg 

mg/L 

- 
0.5 

Cl 

mgfL 

30 

5 

11CO3  

mgfL 

- 
5 

SO4  

nig/L 

- 
10 

NO3  

mgfL 

0.2 

CO2  

mg/L 

- 
5 

O&G 

iug/L 

- 
5 

COl) 

mg/L 

- 
5 

TOC 

mg/L 

- 
1 

Cr 

nig/L 

0.05 

0.05 

Non 
SO4-S 

rng/L 

- 
0.05 

Se 

mgIL 

0.07 

0.01 

Total 
As 

mg/L 

0.05 

0.005 

25-Jun-97 4.53 0.90 7.4 1400 810 0.1 140 100 34 170 370 190 0.5 20 

25-Aug-97 4.41 1.03 7.5 1500 1000 0.15 160 130 38 220 410 190 1.9 23 

12-Nov-97 4.53 0.91 7.5 1800 1200 0.15 210 140 42 230 460 240 3.8 22 

15-Jan-98 4.69 0.74 7.6 1500 1100 0.05 160 130 40 210 410 180 3.3 14 

21-Apr-98 4.81 0.62 7.4 1200 750 0.05 100 99 36 88 320 86 0.7 30 

10-Jul-98 4.61 0.82 7.4 1200 730 0.05 110 96 36 110 350 140 7.6 24 

9-Oct-98 4.45 0.99 7.7 1300 730 0.05 130 100 32 200 280 210 0.1 15 

14-Jan-99 4.62 0.81 7.8 1800 1000 0.35 180 130 39 180 440 230 3.1 27 

14-Apr-99 4.72 0.72 7.4 1600 850 0.25 190 110 35 180 420 180 0.9 30 

13-Jul-99 4.30 1.13 7.3 1800 1100 0.1 190 130 37 200 470 270 1.9 40 

19-Oct-99 4.16 1.27 7.0 2500 1700 0.05 330 170 48 340 590 420 6.5 20 

11-Jan-00 4.44 0.99 7.3 2300 1500 0.1 250 160 40 270 510 350 2.5 55 

2-May-00 4.62 0.81 7.1 2200 1400 0.4 260 210 44 280 570 300 3.1 35 

19-Jul-00 4.28 1.15 7.3 2200 1300 0.05 240 180 45 210 570 300 2.3 45 

5-Oct-00 4.24 1.19 7.4 2100 1300 0.15 230 170 43 270 470 290 0.2 40 

9-Jan-01 4.47 0.96 7.7 1900 1300 24 230 200 43 220 540 360 3.4 120 

24-Apr-01 4.74 0.69 7.3 1300 860 13 110 160 26 100 480 240 1.2 50 0.025 

11-Jul-01 4.53 0.90 7.3 1300 900 0.1 78 160 27 80 420 220 0.6 50 0.005 

11-Oct-01 4.47 0.96 7.3 1100 690 1.7 85 130 20 100 350 160 0.2 40 0.005 

17-Jan-02 4.66 0.77 7.3 1100 730 0.2 77 130 23 98 4002101.7 33 0.005 I 

Notes: 	Results shown in italies indicate less than the detection limit and shown in bold are incxcess of guideline levels 
Results for Non S03-S prior to 1996 were revised due to laboratory inaccuracy. Refer to individual reports to see original reported results. 
Filtered iron concentration of <0.05mgIL for July 2001 
Field filtered iron concentration of <0.05mg/L and lab filtered iron concentration of 0.1 Omg/L by AEL for January 2002 

Field filtered iron concentration of 0.04mg/L and total iron concentration of 0.05mg/L by ALS for January 2002 

Ferrous iron concentration of 0.10mg/L and no iron bacteria detected for January 2002 
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OUR REF: 	0100I0-19  

4 
YOUR REF: 

DATE: 	 502/2002 

t 

Ms Penny Joyce 
Hamersley Iron 
POBox455 
KWINANA WA 6966 	 8 

Dear Ms Joyce 

RE: REQUEST FOR INFORMATION FROM THE REGISTER SYSTEM 

Thank you for requesting information on Aboriginal sites in the above area. A search 
of our Register System has been undertaken, the results of the site search is attached. 

it is possible that there are sites that have not yet been entered on the Aboriginal Sites 

Register. The Aboriginal Heritage Act 1972 (the Act) protects all Aboriginal sites in 

Western Australia whether they are known to this Department or not. 

The provision of this information is not to be considered as a clearance (as it is not 
the role of the Department to give approvals, but rather to ensure that all the 
heritage issues have been addressed). The procedures to enable all relevant 
parties to follow the requirements of the Act are outlined below. 

Prior to any proposed development/activity, SO that no site is damaged or altered 

(which would result in a breach of Section 17 of the Act) it is recommended that 
suitably qualified consultants are engaged to conduct ethnographic and archaeological 
surveys of the area. This should ensure that all Aboriginal interest groups are consulted 
so that all sites on the designated land are avoided or identified. Such a survey would 
involve archival research, consultations and on the ground inspections. 	This 

Department is not able to recommend individual consultants, however contact details of 
the professional associations whose members do conduct surveys are enclosed. A 
survey should also ensure that the provisions of the Act are met. 

It is our preference that any development plans are modified to avoid damaging or 
altering any site. If this is not possible and in order to avoid a breach of the Act, the 
land owner should submit a Notice in writing under Section 18 of the Act to the 

Aboriginal Cultural Material Committee, do Department of Indigenous Affairs, 

seeking the Minister for Indigenous Affairs' prior written consent to use the land. A 
form to lodge a Notice under Section 18 is available from the Department. 

W i  
1ST FLOOR 197 ST GEORGES TER}G\CE, PERTh, WESTEEN A1:STRALIA 6000 

C .. 110 Box 7770, CLOISTERS SQUARE, l'ERTII, WESTERN AUSTRALIA 6850 TELEPHONE (08) 9235 8000 FACSIMILE (08) 9235 8088 



Please do not hesitate to contact me on 9235 8113 if I can be of further assistance. 

Yours sincerely 

TANYA BUTLER 
HERITAGE LIAISON OFFICER 
5/02/2002 

att: 	Professional Anthropological and Archaeological Organisations in WA. 
Register of Aboriginal Sites report. 

cc 	RICHARD RIORDAN, Coordinator Information Systems, Department of Indigenous 
Affairs, P0 BOX 7770, CLOISTERS SQ, PERTH, WA 6850 
Phone: (08) 9235 8000 

2 



DEPARTMENT OF INDIGENOUS AFFAIRS 

ANTHROPOLOGICAL AND ARCHAEOLOGICAL ORGANISATIONS IN WA- 

- for advice on consultants to undertake Aboriginal Heritage Assessment Surveys. 
EDIA does not accept any responsibility for the choice of consultant or outcomes.I 

[Note: For advice on the conduct of surveys, including legislative requirements, contact the 
Department of Indigenous Affairs or refer to the web page at www.dia.wa.gov.aUJ 

Anthropological Society of Western Australia Inc. - Professional Section 

CONTACT: Mr Wayne Glendenning 
Cl- McDonald Hales & Associates 
Suite 4 
23 Angove Street 
NORTH PERTH WA 6006 
Ph: 	(08) 9238 5335 
Fax: (08) 9238 5909 
Mob: 0412722967 

Australian Association of Consulting Archaeologists Inc. - WA Chapter 

CONTACT: Dr Bruce Veitch 
C!- Archae-Aus Pty Ltd 
P0 Box 177 
SOUTH FREMANTLE WA 6162 
Ph: 	(08) 9331 4600 
Fax: (08) 9331 4700 
Mob: 0438 940 044 

Australasian Association of Professional and Consulting Anthropologists and Archaeologis ts 

Inc. 

CONTACTS: Ms Jacqueline Harris 
26 Camelia Street 
NORTH PERTH WA 6006 
Ph: 	(08) 9328 7973 
Fax: (08) 9328 7973 

Revised January 2002 
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Map coordinates (Latitude / Easting & Longitude / Northing) are based on the GDA94 datum. Coordinates are indicative locations and may not necessarily represent the true centre of sites, especially if 
access to specific site information is tagged as "Closed" or "Vulnerable". The metric grid on Site Search Maps are for a specific MGA zone, and does not cater for MGA metric coordinates for a different 
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Aboriginal Sites Register 
Site Search Overview Map 

Sites may exist that are not yet entered into the Register system, or are on the Register and no longer exist. T 
Aboriginal Heritage Act 1972 protects all Aboriginal site in Western Australia whether they are known to the 
Aboriginal Affairs Dept I Aboriginal Cultural Material Committee or not. On-going consultation with relevant 
Aboriginal communities is required to identify any additional sites that may exist. 

Copyright for Aboriginal Sites information shall at all times remain the property of the State of Western Austral 
under custodianship of the Aboriginal Affairs Dept / Aboriginal Cultural Material Committee. 1999 all rights 
reserved. 

Copyright for base map information shall at all times remain the property of the Commonwealth of Australia, 
AUSLtG: Australia's national mapping agency. 1992 all rights reserved. 

Copyright for Native Title Land Claim and Local Government Authority boundaries shall at all times remain the 
property of the State of Western Australia, Dept of Land Administration. 1999 all rights reserved. 

Copyright for Mining Tenement boundaries shall at all times remain the property of the State of Western 
Australia, Dept of Minerals and Energy. 1999 all rights reserved. 
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Fl. CONSULTATION 

F1.l CONSULTATION PROGRAMME 

Hismelt has given a high priority to consultation during the planning and environmental assessment phases 

of the Project. It was recognised that a comprehensive consultation programme is essential to reliably 

inform the government authorities, other groups and the public of the Project and to obtain input relevant to 

the development of the Project and the Public Environmental Review (PER). An extensive consultation 

programme was implemented during the preparation of the PER and will continue during the public review 

period, with follow on activities to be conducted during the life of the Plant. 

The consultation programme commenced early in the process to: 

provide the government, interest groups and the community with early information on the Project: 

establish a genuine two way consultative process; 

allow government representatives and the community access to Hlsmelt personnel; and 

enable the stakeholder views to be included in Project planing and the PER. 

( 

The forms of consultation undertaken included: 

Media Releases 

Letters and Faxes 

Telephone Contact 

Briefings and Meetings 

Workshops 

Project Presentation Material 

Advertisements 

Displays 

Site Tours 

Web Site 

The key groups included in the consultation programme are: 

Politicians 

Government Authorities 

Local Councils 

Industrial Groups 

Non Government Organisations and Community Groups 

General Community. 

A sunmiary of those contacted during the consultation programme and the key issues raised is provided in 

tabular form in Attachment F!. 

Ref: Appendix F 	 Corporate Environmental Consultancy 
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F1.2 GOVERNMENT AUTHORITIES 

The Government authorities consulted during the preparation of the PER included the following: 

EPA, to provide an overview of the Project and to discuss the environmental issues. 

EPA Service Unit, to discuss the environmental aspects of the Project and the PER. 

Officers from the DEWCP responsible for the Kwinana site, air quality, noise, groundwater, surface 

water, and Cockburn Sound. 

MPR Minerals Division, to discuss the safety and risk aspects of the Plant, and the development of a 

Project Management Plan for the Plant. 

MPR's Office of Major Projects, to assist in the project approval process. 

Main Roads WA, to discuss the traffic and road transport of materials. 

Water Corporation, to discuss water supply and disposal options. 

Landcorp, to negotiate the lease of land. 

Fremantle Ports, regular contact on agreement for material and product handling, and the proposed 

management of the operations. 

Environment Australia and the Australian Greenhouse Office were also consulted on issues relating to 

greenhouse emissions from the Plant. 

F1.3 SPECIFIC INTEREST GROUPS 

The Proponent identified specific interest groups to consult, which included: 

Kwinana community. 

Rockingham community. 

Cockburn community. 

Industrial, environmental and community consultative groups. 

Fl.3.1 Kwinana Community 

The Project is located in the Town of Kwinana. The Kwinana community consulted comprised local 

Members of Parliament, council executives, councillors, council employees and local residents. The 

programme for consultation included provision of project information, briefings, meetings, a community 

workshop and static displays. The key issues discussed during the briefings are presented in Table 1 in 

Attachment Fl. 

The specific issues and questions raised during the Kwinana Community Workshop are provided in 

Attachment F2. 
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F1.3.2 Rockingham Community 

The City of Rockingham is to the southern border of the Town of Kwinana. The Rockingham community 

may be impacted by the Project in relation to impacts on Cockburn Sound, and noise and dust related to the 

Project. The Rockingham community consulted comprised local Members of Parliament, council 

executives, councillors, and local residents. The programme for consultation included provision of Project 

information, briefings, meetings, a community workshop and static displays. The key issues discussed 

during the briefings are presented in Table 1 in Attachment F!. 

The specific issues and questions raised during the Rockingham community workshop are provided in 

Attachment F2. 

F1.3.3 Cockburn Community 

The City of Cockburn is to the north of the Town of Kwinana. The trains transporting the ore from 

Koolyanobbing will travel along the existing railway line which traverses through Cockburn. The Cockburn 

City Council was briefed on the Project. The key issues raised during the briefing are presented in Table I 

in Attachment F!. 	 / 

F1.3.4 Industrial, Environmental and Consultative Groups 

Industrial, environmental and consultative groups in the Kwinana, Rockingham and Cockburn areas were 

identified and consulted by the Proponent on the Project. The groups contacted included: 

Kwinana Industries Council 

Chamber of Commerce and Industry 

Chamber of Minerals and Energy 

Kwinana Communities and Industries Forum 

Kwinana Progress Association 

Kwinana Watchdog Group 

COMNET 

1P14 Community Advisory Committee 

Hope Valley Progress Association 

Rockingham Inner Wheel Inc. 

Casuarina Wellard Progress Association 

Homestead Ridge Progress Association 

Leda Progress Association 

Wandi Progress Association 

Parmelia Progress Association 

Issues raised by the groups met included those listed in Table I in Attachment Fl. 
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The Conservation Council of Western Australia was also consulted on the Project who raised the issues of 

Greenhouse and SO-I emissions. 

F1.3.5 Questions Raised During Consultation 

From the consultation undertaken with the groups listed in the previous sections, a list of questions was 

prepared and is presented in Table Fl. 1 together with a cross reference to the Section of the PER where the 

issue is addressed. Where information additional to that presented in the main text of the PER is required, a 

response is provided in this Section. 

Table F1.1 

Questions Raised During Consultation 

Question/Issue PER Section 

Plant 
Why is the Plant being built in Kwinana? Why not in the Pilbara? 3.2 

What is the timing of the two stages? 1.3 

Will the plant be used for treating other peoples scrap? 2.4.1 

What are the chances of steel making at the site? Appendix F1.3.5 

Employment 
What will Flismelt's policy be on employing local people? Appendix F1.3.5 

How many people will be employed at the Plant? 4.2.2 

Will you be importing the workforce? Appendix F1.3.5 

Will there be a permanent maintenance workforce? 2.4.3 and 4.22 

Raw Materials 
Where is the ore coming from'? 4.5.1 

Where is the coal coming from? 4.5.2 

Where is the lime coming from? 4.5.3 

Where will the stockpiles be located? Will there be anything underneath the stockpiles? 4.5 

Product 
What is the product? What will it be used for? Where is the market? 4.12.1 

By-Products 
What happens to the gypsum? 4.12.3 

What happens to the slag? 4.12.2. 

Will there be any stockpiles of slag on site? 4.12.2 

Will there be any leaching from the slag stockpiles? 7.9.1 

Air Quality 
What will be the air outputs from the Plant? 4.20 and 7.3 

How will sulphur be removed from the gas? 4.15 and Appendix B 

Is the Flue Gas Desulphurisation Unit a scrubber? How does it work? 4.15 and Appendix B 

How much sulphur is to be emitted into the Kwinana air shed? 4.20 and 7.3 

Will dioxins or furans be emitted from the Plant? 7.3.8 

How much CO2  will be emitted? How does this compare to other iron making processes? 7.4 

Will there be plumes from the Plant? Appendix Fl.3.5 

Will there be any toxic emissions such as VOCs, PAH s and heavy metals? 7.3.9 

Corporate Environmental Consultancy 
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Table F1.1 (cont'd) 

Dust 
Will the stockpiles be covered? 7.5 

Will the ore trains be unloaded in a shed? 7.5.4 

How will dust from the ship unloading be controlled? 7.5.5 

Noise 
What noise levels are associated with the railing and shipping of materials? 7.6.7 and 7.6.5 

What are the expected noise levels from the plant? 7.6.4 

Was there a problem with noise when the HRDF was operating? Appendix F1.35 

Will Hlsmelt be incorporating noise enclosures around noise equipment? 7.6.5 

Water Supply 
Where will 1-lismelt get its water from? 4.16 

Questionllssue Section 

Waste 
Where will the solid waste go? 7.11.1 

Will there be recycling of wastes? 7.11.1 

Wastewater 
What is the quantity of discharge from the cooling towers? 4.21.1 

What happens to the waste waters? 7.11.2 

What happens to stormwater runoff from the stockpiles and the general site? 7.8 

Will there be any discharge to Cockburn Sound? 7.8 and 7.11.2 

Road Transport 
How many trucks will there be? Where will they be coming from? 7.16.1 

Rail Transport of Ore 
How many trains will be transporting the ore from Kollyanobbing? How long will the trains 7.16.2 
be? 
Will there be red dust coming from the ore trains? 7.5.4 

Will the trains come through Cockburn? 7.16.2 

Will there be train movements at night? Appendix F1.3.5 

Will there be any new rail infrastructure required? Appendix F1.3.5 

Marine/shipping 
How many ships per year will be required for the Project? How many transporting the ore? 4.5.1 

Who will have the responsibility for the shipping operations? 7.1.3 

What will be the impact of shipping movements? 7.1.5 

Will there be a requirement to dredge the shipping channel? Appendix F1.3.5 

Has the existing contamination around the jetty been identified? Will the shipping operations Appendix F1.3.5 
impact on these contaminants?  

Port infrastructure 
Will another jetty be required for the Stage 2 Plant? 7.15.1 

Will additional wharf infrastructure be required? Appendix F1.3.5 

What type of unloading system would be used? 4.5.1 

Will the conveyors be covered? 7.5.3 

Viewscape 
Is there a landscaping plan for the site? 8.3 

How large will the cooling towers be? 8.3 

How tall and big will the Plant be? What will it look like? 8.3 

Consultation 
What is Hlsmelt doing to consult with the communities? 6 

Risk 9 

Will there be any offsite risk associated with the Plant?  

What are the chances of Steelmaking at the site? 
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Ultimately this Project may lead to the construction of a steel making facility in Kwinana as pig iron is used 

to make steel. (This would be a logical progression for the project as there are significant benefits in energy 

efficiency through utilisation of the iron in a molten state. The production of steel would also provide better 

returns as there is an increased margin on steel slabs compared to pig iron.) 

A decision to expand the plant to include a steelmaking facility is not expected until after 2008. This would 

be subject to various government (including environmental) approvals. 

What will Hlsmelt's policy be on employing local people? 

Hismelt's recruitment process will be based on the advertisement of all positions and the selection of the 

applicants that are the most suitable. Fllsmelt is unable to discriminate between applicants on the basis of 

place of residence. However, Flismelt will ensure that local applicants have ample opportunity to learn about 

positions available at the plant through the inclusion of local newspapers and employment agencies in the 

advertising programme. 

Will you be importing the workforce? 

Refer to the answer to the previous question. 

Will there be plumes from the plant? 

The only plumes from the plant that will be visible are plumes of steam emitted from cooling towers and 

also the main process exhaust stack. Plumes from other stacks will be invisible, as bag filters will remove 

the particulates from the gas stream prior to discharge. 

Was there a problem with noise when the HRDF was operating? 

Regular environmental noise surveys were performed during the operation of the HRDF between 1993 and 

1999. The results of these surveys indicate that the noise levels complied with the relevant noise regulations 

at the site boundary (70 dB(A) prior to 1997, 65dB(A) after 1997). 
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Will there be train move,nents at night? 

The preference is for ore to be delivered to the site during the daytime. However, this will be dependent to 

some extent on rail traffic movements at the time. The trains will take 24 hours for a round trip between 

Koolyanobbing and Kwinana. Should some disruption to the schedule occur then it might be possible that 

delays result in the train arriving at night. Should that occur then the earliest opportunity to return to the 

daytime arrival would be taken (only 5 trains of ore per week are scheduled, therefore the re-adjustment can 

be made within a week). The schedule for the estimated additional 10 trains per week for Stage 2 would 

need to be assessed at the time. 

Will there be any new rail infrastructure required? 

No, the trains will travel on existing lines servicing the site. The ore will be unloaded utilising the existing 

bottom dump station. 

Will there be a requirement to dredge the shipping channel? 

The management of the shipping channel is clearly the responsibility of Fremantle Ports. However, the 

Proponent has based the raw material logistics on the use of ships that can be accommodated by the existing 

channel. Thus there will not be any dredging required to accommodate larger ships for this project. Periodic 

dredging to maintain the channel may be required. 

Has the existing contamination around the jetty been identified? Will the shipping operations impact on 

these contaminants? 

It is believed that sampling of the sediments on the seabed in the vicinity of the jetties was performed as part 

of Fremantle Ports' due diligence for the purchase of the bulk handling business. The results of the sampling 

have not been communicated to Hlsmelt. The data from that programme will be used as a benchmark against 

which future samples (taken as part of Fremantle Ports' EMP) will be compared. 

Will additional wharf infrastructure be required? 

The existing wharf infrastructure will be sufficient for Stage 1 of the Project. Additional land based 

conveyors will be installed to convey the imported materials onto the Hismelt site. For the Stage 2 Plant an 

assessment of the level of utilisation of Fremantle Ports KBB2 will be underatken, if insufficient capacity 

exists to service the additional tonnages then it may be necessary for KBBI to be recommissioned. 

Fremantle Ports, the owner of the business, will make this decision. 

Ref: Appendix F 	 - - 	 Corporate Environmental Consultancy 



Public Environmental Review 
Commercial HIsmclt Plant 	 April 2002 

Appendix F 	 Page F-9 

F1.3.6 Community Workshops 

To ensure that the wider community was consulted on the Project, the Proponent organised two community 

workshops one in Kwinana and one in Rockingham. The workshops were arranged in response to the 

suggestion by some of the local environmental and consultative groups that workshops would be an 

appropriate forum for local residents to raise their concerns and issues relating to the Project. The 

workshops would also provide an opportunity for the Proponent to provide the public with information on 

the Project. 

Letters were sent to the local environmental and consultative groups notifying them of the workshops and 

inviting them to attend. Invitations to the workshops were also advertised in the community newspapers and 

advertisement posters were placed in the Kwinana and Rockingham shopping centres. 

F1.3.6.1 	Kwinana Workshop 

The Kwinana workshop was held at the Kwinana Arts Centre on 22 January 2002. In addition to Hismelt 

and Fremantle Ports representatives and their technical consultants, 18 people attended the workshop. 

These comprised 12 from the local community and interest groups, 4 from Government, and 2 from 

industry. The workshop process is described in Attachment F2. 

Following a presentation by the Proponent and Fremantle Ports, the participants were invited to seek 

clarification on any points. A list of the clarification points is presented in Attachment F1 together with the 

response provided by the Proponent at the workshop. The participants were then invited to provide specific 

issues and questions that they would like to be addressed in the PER. These issues and questions have been 

grouped into areas of concern and are presented in Attachment F2 together with the Proponent's responses. 

F1.3.6.2 Rockingham Workshop 

The Rockingham workshop was held at the City of Rockingham Council Chambers on 23 January 2002. In 

addition to Hlsmelt and Fremantle Ports representatives and their technical consultants, 25 people attended 

the workshop. These comprised 15 from the local community and interest groups, 2 from Government, and 

8 from industry. The workshop process is described in Attachment F3. 

Following a presentation by the Proponent and Fremantle Ports the participants were invited to seek 

clarification on any points. A list of the clarification points is presented in Attachment F2 together with the 

response provided by the Proponent at the workshop. The participants were then invited to provide specific 

issues and questions that they would like to be addressed in the PER. These issues and questions have been 

grouped into areas of concern and are presented in Attachment F3 together with the Proponents responses. 
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Table AF1 

Summary of Consultation Programme 

Organisation/ Individual Method Contact Person Communication Key Issues Raised and Discussed 
Content  

GovernmentfShadow 
MinistersVMembers  

Federal  

Stephen Smith Phone/fax Notification/Media 
Release 

Vilson Tuckey Briefing  Benefits of the Project 

State  

Premier Geoff Gallop Fax  Media Release  

Deputy Premier Eric Fax Media Release 

Ripper  

Minister Judy Edwards Phone/Fax Notification/Media 
Release 

Minister Clive Brown Phone/Fax Notification/Media 
Release 

Minister MacTiernan Phone/Fax Notification/Media 
Release 

Cohn Bamett Phone/Fax Notification/Media 
Release 

Cheryl Edwardes Phone/Fax Notification/Media 
Release 

John Day Phone/Fax Notification/Media 
Release 

Jim Scott Phone/Fax Notification/Media 
Release 

Federal Government 
DeptslAgncs  

Environment Australia Phone/letter Tim Kahn, Notify EA of the Potential for a greenhouse 
Steve Mercer. Project and provide trigger in the near future (not 
Andrew Ivory them with some considered likely). 

Project information Greenhouse emissions. 
and contact details. Emissions of Dioxins and 

Furans. 

Australian Greenhouse Phone Greg Picker Notify AGO of the AGO would look for: 

Office Project and obtain Clear accounting. 
input as to how the 

Level of emissions. 
AGO would like to 
see greenhouse Understanding of how the 

issues addressed in emissions were derived. 

the PER. Technology applied. 

Satisfaction that all reasonable 
cost effective steps have been 
applied to minimise emissions. 

Best practice technology. 
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Table AF1 (cont'd) 

Organisationl Individual Method Contact Person Communication Key Issues Raised and Discussed 
Content  

State Government 
Depts/Agncs 

Environmental Protection Briefing EPA Board and Briefing of Project Referral of the Project on 5 
Authority Executive following October 2001. 

submission of the Overview of the Project. 
Referral Document, Toxic emissions (VOCs and 
prior to EPA heavy metals). 
setting the level of 

Stockpiles - covered or 
assessment. 

uncovered'? 

Koolyanobbing proposal. 
Dust. 

Greenhouse 

Demonstrate "no —regrets". 

Stakeholder engagement and 
acceptance. 
Components of the Project 
managed by a third party - how 
to address in the PER. 

Level of assessment. 

EPA Service Unit Meetings/Site EPA Service To discuss the Issues and timing of guidelines. 
Tour Unit, DEWCP- PER, guidelines. Scoping of the issues. 

Kwinana consultation and PER and its contents. 
the approach to the 

Components of the Project that EIA Process. 
Hlsrnelt may not be responsible 

Briefing on the for such as shipping, loading 
Project and tour and unloading, and air 
over the HRDF, separation plant. 
site and BHP's 
loading and Amendment of the BHP licence 

unloading facilities. to the new owner of the 
materials handling business. 

Air 

Noise. 

Risk. 
Groundwater. 

Overview of the Project 
including history and difference 
between iron making processes. 

Plant layout drawing. 

Benefits. 

Dioxins. 

PAHs. 
Location of stockpiles. 

Slag disposal. 

Leath Road. 

Dust. 

Guidelines. 

Contacts in the DMAs. 
Social impacts. 

Flora and fauna. 

Archaeology and Ethnography. 
Modifications required to 
conveyor and transfer points. 

Number of existing ships. 
Noise and dust complaints. 
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Table AF1 (cont'd) 

Organisationl Individual Method Contact Person Communication Key Issues Raised and Discussed 
Content  

State Government 
Depts/Agncs (conid)  

EPA Service Unit Meeting Ken Raynor. To discuss the air Timing of the PER. 

(DEWCP) Adrian Blockley quality aspects and Overview of the Hismelt 
agree on a scope of Process, focussing on air 
work. Discuss the emission aspects. 
EPP allocation. FGD system, and chances of 

failing. 

Type of lime to be used. 

Coal consumption and source. 

Modes of operation - ramp up. 

Periods of higher SO2  emissions. 

1992 EPP allocations. 

Preliminary modelled contours. 

Data to be presented in the PER. 

Data for the base case. 

NOx  Modelling. 

Modelling programme. 

DEWCP - Water, Meeting Anthony Sutton, Discuss surface, Draft EMP for Cockburn Sound. 
Cockburn Sound (CSMC, Mark Cugley groundwater and Draft EPP for Cockburn Sound. 
WRC) (CSMC) Cockburn Sound No discharge to the Sound. 

Steve Appleyard aspects of the 
TBT and ballast water. 

(WRC) Project, and how 
they are to be Multiple use. 

addressed in the Cumulative impact. 
PER. Dust. 

Noise. 

Access to the beach. 

Existing contamination around 
the jetties. 

Stormwater. 

Waste Water Recycling Plant. 

Phone Des Mills Discussion on the EPP for Cockburn Sound. 
Cockburn Sound TBT/ Ballast water 
issues in relation to Stormwater runoff. 
the EPP and the 
Marine Branch 
requirements.  

DEWCP - Noise Meeting Michael Cake Consultation on the Noise modelling requirements. 
noise studies Residences in the area. 
required for the Transport noise. 
PER. 

Noise from ship unloading and 
toading. 

Land Use map for Kwinana. 

KIC cumulative noise impact 
study. 

Existing noise levels. 

Noise regulations. 

Construction noise. 

Monitoring. 

Boundary noise levels. 

Noise at East Rockingham 
residences. 
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Table AF1 (cont'd) 

OrganisationJ Individual - 	Method Contact Person Communication Key Issues Raised and Discussed 
Content  

State Government 
Depts/Agncs (could)  

MPR Phone/Fax Jim Limerickl Media Release 
Lee Ranford  

Minerals Division Meetings Safety. Consultation with Project Management Plan 
Occupational respect to MPR requirements. 
and Risk (Mining) Hazards and the HAZOP 
personnel, requirements for studies. 
District Mining the EIA process Risk Study - Scope of Work. 
Engineer (risk) and project 

Emereency Response Plan. 
approval. 

Discuss the 
Plant Design. 

findings of the risk Information in the risk study. 

study Results of the risk study indicate 
that there is no offsite risk from 
the Plant. 

MPR - Office of Major Fax Noel Ashcroftl Media Release 
Projects  Beverley Bower 

Phone! e- Beverly Bower Regular update on 
mail! Project and 
meetings  government liaison. 

Main Roads WA Meeting Mark Hamblin Brief overview of Number of transport 

Paul Tricholo Project. Discussion movements. 

Kevin Smith on road issues and Number of movements not likely 
Main Road to be of major concern to Main 
requirements for Roads. 
the PER Road access to the site and the 

general area. 

Proposed Anketell Road 
extension corridor. 

Key traffic nodes to consider. 

Existing data on traffic and 
roads. 

Water Corp Phone! Max Viskovich Discuss the water Water supply. 
Meetings issues associated Wastcwater disposal. 

with the Project. Kwinana Waste Water 
Recycling Plant 

Graham Buckby Discuss Water Kwinana Waste Water 

Jeffery lbbott Corporations Recycling Plant 

Phil Olsen Proposal for the 
Kwinana Waste 
Water Recycling 
Plant.  

Landcorp Phone/Fax Ian Williams Media Release  
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Table AF1 (cont'd) 

Organisationl Individual Method Contact Person Communication Key Issues Raised and Discussed 
Content  

State Government 
l)epts/Agncs (could)  

Fremantle Ports Phone/Fax Tim Walton Media Release  

Meetings Gino Valenti. Discuss information Fact sheets. 
Kay Dixon. required for the Issues to be addressed in the 
Ainslie DeVos PER and to discuss PER. 

management Shipping management 
responsibilities. 

Noise. 
contractual 
management and the Dust. 

consultation Railing of ore. 

programme. Community consultation. 

The Kollyanobbing proposal - 
community issues. 

Management of shipping 
activities, and how they are to 
be addressed and presented in 
the PER. 

Contractual arrangements. 

Response to FPA management 
issues raised during 
consultation. 

Communication Plan. 

Community Consultation. 

Loading and unloading of 
materials. 

Defining management 
responsibilities. 

Site drainage and runoff. 

Local Government  

Member for Cockburn Phone/Fax Francis Logan Notification of the 
Project  

Member for Peel Phone/Fax Norm Notification of the 
Marlborough Project  

Member for Rockingham Phone/Fax Mark McGowan Notification of the 
Project  

Kwinana Town Council Phone/Fax Frank Edwards Notification of the 
Project  

Phone Glen Bersan Notification of the Employment prospects. 
Project  
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Table AF1 (cont'd) 

Organisation/ Individual Method Contact Person Communication Key Issues Raised and Discussed 
Content  

Local Government 
(conid)  

Briefing Full Council Overview of the Employment (local content). 
Project. FGD. 

Synergies for Kwinana 
industries. 

Waste recycling. 

Covering of stockpiles. 

Greenhouse. 

Noise. 

Cockburn Sound. 

Solid waste disposal. 

James Point proposal. 

Slag. 

Stakeholder consultation. 

Local impacts. 

Increased shipping/ 
TBT/Ballast water. 

Kwinana air shed. 

CSMC. 

Noise and Dust - Rockingham 

Kwinana Town Council Meeting Rosalind To provide the Proposed Anketell Road 
Officers Murray. Peter Kwinana Council extension. 

Mc Kenzic, Officers with an so, emissions. 
Nick Jones, overview of the - 

Workforce. 
 Aaron Lohman, Project and to 

Kumar Vadivale discuss components Truck movements. 

of the Project that Slag. 
are of interest to the Dust. 
Officers. 

Visual aspects of the Plant. 

Discharge of wastewater. 

Surface water management. 

Noise. 

Rail movements. 

Number of ships. 

Sewerage. 

Approvals required. 

Contamination. 

Risk. 

Greenhouse. 

Community consultation. 

Waste management. 
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Table AF1 (cont'd) 

Organisationf Individual Method Contact Person Communication Key Issues Raised and Discussed 
Content  

Local Government 
(conid)  

Rockingham City Council Phone/Fax Gary Holland Notification of the 
Project  

Phone Ann Prince Notification of the 
Project  

Briefing Planning Overview of the Railing of ore. 
Comrmttee Project. Unloading of iron ore from the 

ships generate dust. 

Ore source - Koolyanobbing 
and Pilbara. 

Discharge into groundwater or 
Sound. 

Noise associated with transport. 

Dredging required. 

Changes to the 'skyline'. 

Impact of the James Point 
proposal. 

Timing of Stages I and Stage 2. 

Employment policy for locals. 

Dust. 

Consultation Programme. 

Establishment of a "hot line", 
liaison committee, displays at 
the office or shopping centre. 

Landscaping plan. 

Cockburn City Council Phone/Fax Rod Brown Notification of the 
Project. 	Invitation 
to bnef the council. 

Briefing Council (Part) Overview of the Railing of ore - trains through 
Project. Cockburn. 

Water consumption. 

CO2  emissions. 

SO2 emissions. 

Storage of raw materials —dust 
generation. 

Export dollar value of Project. 

Effluent disposal. 

Solid waste. 

Dust from loading/unloading of 
ships. 

Community acceptance of the 
Project. 

Plumes (water vapour) from the 
stacks. 

Number and length of trains, 
dust from trains. 

Conveyor belts - covered or 
not? 

Likelihood of Project going 
ahead. 
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Table AF1 (cont'd) 

Organisationl Individual Method Contact Person Communication Key Issues Raised and Discussed 
Content  

Industrial Groups  

Kwinana Industries Phone/Fax Mike Baker Notification of the 
Council  Project.  

Briefing Full member Overview of the Overview focusing on what is 
Committee Project. proposed to be built in 

Kwinana. 

Kwinana industries - slag and 
gypsum as wastes. 

Difference in pig iron for blast 
furnaces. 

Use of the Hismelt product. 

Market for product. 

Project certainty. 

Greenhouse benefits. 

Kwinana Industries Briefing Committee Overview of the Time taken for the Hlsmelt 

Coordinating Committee Project. process to come into fruition. 

Synergies with Global Olivine. 

Amount of land required. 

Facilities for vessel unloading. 

Discussion with Water Corp. 

CCI Fax  Media Release  

Phone Bill Sashegyi Notification of the Project benefits to Kwinana and 
referral of the Western Australia 
Project to the EPA.  

Fax Tim Shanahan Media Release  

Ref: Appendix F Attachment Ft 	 Corporate Environmental Consultancy 



Public Environmental Review 
Commercial Hlsmelt Plant 

	 April 2002 

Appendix F - Attachment Fl 	 Page AF-9 

Table AF1 (cont'd) 

Organisationl Individual Method Contact Person Communication Key Issues Raised and Discussed 

Content  

Community 
Consultative Groups  

Kwinaria Communities Briefing Forum Fairly brief Impacts on Rockingham. 

and Industries Forum Overview of the Consultation with the 
project. Rockingham community. 

Unloading of iron ore. 

Noise associated with the 
trucks. trains and ships. 

1p14 Community Phone John Willis Notification and John no longer plays an active 

Advisory Committee. overview of the role on community issues. 
Project Agrees an expansion is 

appropriate on the site. 

Community acceptance if there 
is no increase of pollutants to 
the Sound or the atmosphere. 

Health (respiratory) concerns 
related to industry. 

Phone John Green Notification of the Briefing to be given at the December 
Project and request committee meeting. 
to brief the 
members of his 
committee. 

Briefing Committee and Overview of the Scale up to a Commercial Plant. 
non —committee project. Kwinana versus the Pilbara as a 
members. location for the Plant. 

Reprocessing of steel wastes 
through the Hismelt process. 

Water supply. 

Dust and noise from ship 
unloading and loading. 

Number of trains. 

Stockpiles - covered or 
uncovered. 

Noise 

Site visit. 

Consultation with the 
Rockingham community. 

Workshop forum. 

Site Tour Five Tour of the HRDF, Use of Waste Stream 
representatives the site and BHP's Management for slag 

operations. processing. 

Required infrastructure. 

Dust management. 

Location of stockpiles. 

Rail route. 
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Table AF1 (cont'd) 

Organisationl Individual Method Contact Person Communication Key Issues Raised and Discussed 
Content  

Community and 
Environmental (Action) 
Groups  
Conservation Council of Phone Chris Tallentire Notification of the Concern with the media release, 
Western Australia Project considered "offensive' as 

Overview of the implied that the Project is only 
Project. subject to Rio Tinto approval. 

Request to arrange a Greenhouse emissions. 
briefing of the Level of assessment. 
Council.  

Phone Chris Tallentire Chris rang to obtain CO2  emissions provided for Stage 1 and 
CO2  emission Stage 2. 
figures.  

Phone Chris Talentire Chris was returning Conservation Council do not believe it 
the phone calls, is worth meeting with 1-llsmelt to discus 
which were to the Project. 
follow up on the 
offer of Hismelt to Other issues discussed: 
brief the 

CO emissions. 
Conservation - 
Council SO, emissions. 

Level of Assessment. 

e-mail Chris Tallentire Chris requested the Greenhouse section of the 
greenhouse and SO2  Referral Document. 
Sections of the SO2  Section of the Referral 
referral document. Document. 
E-mailed.  

Letter Chris Tallentire Letter from Hismelt 
requesting for a 
reconsideration of 
the Council's 
position of not 
meeting with 
Hismelt. 
The letter also 
documented the 
environmental 
benefits of the 
Hismelt Process. 

Meeting Rachel Siewert To discuss the Hlsmelt consider Conservation 
Conservation Council a key stakeholder. 
Council's position Hismelt's concern that 
on discussing Conservation Council do not 
projects with wish to discuss the Project with 
proponents. them. 
To provide the Greenhouse. 
Council with so,. 
information on the - 
Hismelt Project. Worldwide benefits of the 

Hismelt Process. 
Hismelt offer to provide 
additional information if 
requested. 
Consultation programme and 
community workshop. 
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Table AF1 (cont'd) 

Organisation/ Individual Method Contact Person Communication Key Issues Raised and Discussed 
Content  

Community Groups  

Kwinana Progress Phone (via Steven Hesse Notification and 
Association Dot Hesse) told of expected 

PER level of 
assessment 

Briefing/Site Steven Hesse/ Briefing on Project. Dust. 
Tour Dot Hesse Tour of the Plant. Elimination of coke ovens and 

(Kwinana sinter plants. 
Watchdog . 	Dioxins. 
Group) 

Why Kwinana is the preferred 
site. 

Future Pilbara Plant. 

No discharge to the Sound. 

SO, emissions. 

Noise. 

Number of trains. 

FGD. 

Consultation with the Kwinana 
community. 

Phone Steven Hesse Follow up on Air emission levels. 
briefing and site SO2  Scrubber. 
tour and to see what Trains. 
issues the 

Train and ship loading. 
Association has 
raised. Stockpiles - fugitive dust. 

Kwinana Watchdog Phone Dot Hesse Notification and 
Group told of expected 

PER level of 
assessment 

Briefing/Site Dot Hesse/ Briefing on Project. See notes for Kwinana Progress 
Tour Steven Hesse Tour of Plant Association above. 

Phone/Fax Dot Hesse Request for Emissions. 
information on Wastes. 
Project emissions 
and wastes. 

Provided sections of 
the draft PER  

I 
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Table AF1 (cont'd) 

Organisation/ Individual Method Contact Person Communication Key Issues Raised and Discussed 

Content  

Community Groups 
(conEd)  

COMNET Community Phone Janet Moore Notification of the Briefing of the community. and Corn 

Networking Inc Project and the EIA Net. 
Process. 

Letter Janet Moore Project brochures 
and information 
booklets. 

Offer to brief Corn 
Net.  

Briefing Committee Overview of the Dust. 

meeting. Project. CO2. 
Technology. 

Material handling. 

No outputs into the Sound. 

Workforce. 

Coal source. 

Water supply. 

Lime source. 

Number of trains. 

Any previous incidents. 

Stockpiles. 

Collection of runoff water. 

Visual impacts. 

Unloading of ships and transfer 
to stockpiles. 

Cockburn Sound Phone Anthony Sutton Offer to brief the Short time allocated to brief the 

Management Council CSMC. executive meeting. 

Briefing Council Brief overview of Impact of shipping movements. 
Executive the Project. Additional wharf infrastructure. 
Meeting Dredging of shipping channel. 

Dust. 

Unloading system. 

Liquid effluent discharge. 

Stormwater runoff. 

Slag. 

Hope Valley Progress Phone/Letter Jeff McGinnis Notification and Jeff advised that Hope Valley have a 

Association overview of the depleted number of residents and 
Project. 	Invitation unlikely to attend a meeting. 
for association to be 
briefed.  

Rockingham Inner Wheel Letter Mrs S Tromas Notification and 

Inc brochures on the 
Project. 	Invitation 
for association to be 
briefed.  

Casuarina Wellard Letter Ms B Danks Notification and 

Progress Association brochures on the 
Project. 	Invitation 
for association to be 
briefed.  

I 
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Table AF1 (cont 'd) 

Organisation/ Individual Method Contact Person Communication Key Issues Raised and Discussed 
Content  

Community Groups 
(could)  

Homestead Ridge Letter Mr R Mclouglin Notification and 

Progress Association brochures on the 
Project. 	Invitation 
for association to be 
briefed.  

Leda Progress Letter Mr P Fry Notification and 

Association brochures on the 
Project. 	Invitation 
for association to be 
briefed.  

Wandi Progress Letter Mr R. Pattinson Notification and 

Association brochures on the 
Project. 	Invitation 
for association to be 
briefed.  

Parmelia Progress Letter Mr K Clugsden Notification and 

Association brochures on the 
Project. 	Invitation 
for association to be 
briefed.  

Outer Harbour Briefing Committee Project Overview Dust from stockpiles. 

Community Liaison Contamination around jetties. 
Group (Fremantle Ports) Noise from conveyors. 

Media  

Dow Jones Phone/Fax Stephen Bell Media Release 

ABC Radio Phone Russel Woolf Media Release  

Sound Telegraph Phone Kerri Slaven Media Release  

Briefing] Kerri Slaven Briefing on the Overview of the Project and its 
Plant Tour project and plant history. 

tour in response her Key drivers for the Hlsmelt 
articles in the local Process. 
media. Environmental benefits. 

Water supply. 

James Point proposal. 

Dust and ore being brought in. 

Local benefits. 

Chance of steel making at the 
site. 

Weekend Courier Phone/Fax Media Release 
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Introduction 

Hlsmelt (Operations) Pty. Limited acting as manager on behalf of an 
unincorporated joint venture, is proposing to construct and operate a 
commercial scale Hlsmelt Process Plant in Kwinana, Western Australia. 

As part of Hismelt's broad-based community consultation and Public 
Environmental Review (PER) process, two community workshops were 
conducted in January 2002. Workshops were held at the Kwinana Arts 
Centre and Rockingham Civic Centre at 7pm on January 22' and 23rd 

respectively. 

The workshops were advertised in local papers and local shopping centres in 
the weeks preceding the event. Adverts requested participants to register 
with Hlsmelt prior to the workshops. Registered participants received 
advance information packs about the Hismelt Project. 

A range of stakeholders including those from the local community, local 
business representatives, environmental groups, local Government, local 
industry representatives and Government departments attended the 
workshops. 

Objectives of the workshops 

The purpose of the workshops was to allow two-way dialogue between 
Hlsmelt and the community. Hlsmelt was able to receive valuable input about 
its proposed plant and the community was able to ask questions and receive 
answers about the Project as well as identify issues that should be addressed 
in Hlsmelt's PER document. 

Hlsmelt has conducted an extensive consultation program with specific 
community and environmental groups as part of the PER process. However, 
the company wished to broaden its consultation process to include the wider 
community and provide the opportunity for all interested community members 
to participate in a workshop to discuss the proposed plant. 

All issues raised by workshop participants were recorded on the night and 
documented in this report. 

Workshop Process 

Mr John O'Donnell of the Kadmos Group independently facilitated the 
community workshops. The workshops were opened by Mr Duncan Price, 
Managing Director Hlsmelt and followed by presentations from Peter Bates 
General Manager Operations Hlsmelt and representatives from Fremantle 
Ports. 
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Following the presentations, the remainder of each workshop was dedicated 
to questions and comments from workshop participants, which were recorded. 
These were separated into: 

points of clarification (that were answered on the night); and 
issues identified by the community required to be addressed in the 
PER document. 

Hlsmelt's response to these issues is included in this workshop report t and 
more detail is provided in the PER document. 

A copy of this report will be sent to all workshop participants and any other 
interested parties. 

4. Presentations 

Presentations were provided by Hlsmelt and Fremantle Ports. Information 
provided at the two workshops is provided in Appendix A. 
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5. Kwinana Community Workshop, Kwinana Arts Centre, 7PM 22 Jan, 
2002 

In addition to Hlsmelt and Fremantle Ports representatives and their technical 
consultants 19 people attended the Kwinana community workshop. This 
comprised 13 from the local community and interest groups, four from 
Government and three from industry. 

As the number of participants at Kwinana was relatively small, questions and 
issues were taken from the floor. Wherever possible points of clarification 
were addressed on the night and answers that were provided are summarised 
in this document. 

5.1 Points of Clarification raised by Kwinana Workshop participants 

Emissions 

Q. What is the S02  usage rate - ie how much is used up and what is left? 

A. Flue Gas Desulphurisation will ensure a 95-98% efficiency of removal of 
SO2  from off gas. Emissions will be 8-9 g/second compared with the Hismelt 
Research and Development Facility (HRDF) licence of 35g/second. More 
detail will be provided in the Public Environmental Review (PER) document. 

Assuming there is no growth in steel making capacity and there is a 
successful uptake of Hismelt to replace sinter plants and coke ovens - there 
could be about 200Mt of CO2  emissions saving globally. This is equivalent to 
the total amount of Greenhouse gases emitted from power generation in 
Australia. 

Q. What emissions come out of the plant? 
Q. What will the Greenhouse Gas emissions be? 

A. SO2, Nitrogen (by far the biggest proportion), CO2  (-1 .5Mtlannum which is 
equivalent to about 1 .86tltonne of pig iron), Nitrous Oxides. 

Hismelt Process 

0. What is the role of the coal? Is it a fuel or a catalyst? 

A. The coal has two roles; a fuel and a source of Carbon. More information 
will be in the PER document. 
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Q. What is Hlsmelt Stage II? 

A. Stage 1 is an 820kt plant followed by an expansion to 1 .6kt for stage II at 
the same site. 

Q. Where does the oxygen come from? 

The oxygen comes from an on-site Air Separation Unit, which produces both 
Oxygen and Nitrogen by the cooling/compression/expansion of air. 

Q. What is the method of loading and unloading raw materials onto 
stockpiles? 

A. At this stage it is planned to use conveyors to build stockpiles and front 
end loaders for reclaiming from the stockpiles. 

Q. Why do you prefer to use coal from Queensland rather than Collie coal? 

A. The coal needs to a certain quality, and the Hlsmelt process requires coal 
with low ash and sulphur content and a high calorific value. The coals in 
Queensland meet these requirements. Collie coal has a lower calorific value 
and is too moist. 

Q. There has been no mention of heavy metals - do they come out of the 
process? 

A. Zinc, lead and cadmium to some extent dissolve in the water in the 
scrubber circuit but some will precipitate out and be recycled back to process. 
There will be a small bleed stream of these metals that will go to a landfill 
approved to receive this material. There are no heavy elements emitted via 
the gas phase. Two levels of scrubbing before the gas is emitted ensure that 
all of the heavy elements are removed from the gas phase. 

Q. Will there be any odour problem? 

A. There may be a slight smell from the slag, but nothing that we would call 
offensive. Metal has a certain smell - but there should be no odour problem 
from any of the emissions. 

Markets 

Q. How does Hlsmelt fit with global pig iron demand? 

A. Global pig iron production is about 600Mt. Hlsmelt has the potential to 
replace much of the old sinter plants and coke ovens with a cheaper and more 
environmentally friendly process. 
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Noise 

Q. When will we see the noise modelling information? 
Q. What will the noise levels be like from the unloading and loading activities 
as well as the plant? 

A. Hismelt will be receiving some information from Brazil and also some from 
Japan. The information from the noise consultants will be contained in the 
PER. The Kwinana Industries Council information on noise from the whole 
Kwinana industrial strip will not be available to Hlsmelt prior to completing the 
Public Environmental Review Document. 

Water 

Q. Is fresh water used in the process? 

A. Hismelt has based its preliminary design on the use of scheme water. It is 
currently in discussions with the Water Corporation regarding the proposed 
Kwinana Wastewater Recycling Plant (KWRP). If the Global Olivine Project is 
successful it will produce a lot of water, and we may be able to use some of 
this. Our preference is the water from the KWRP water as this is better 
quality, which means that we would use less and as it is recycled will have no 
impact on resources of freshwater. 

Q. What will the water usage rate be? 

A. 400Kl/hour. We will recycle the water to use it for cooling slag and 
spraying stockpiles. 

Q. How will you report on water quality (related to shipping)? 

Fremantle Ports will be responsible for managing marine water monitoring and 
quality. Also Rio Tinto uses a ship vetting system to ensure only seaworthy 
ships from reputable companies are used. 

Transport 

Q. What is the status of the rail? Will Hlsmelt use existing lines or new lines? 

A. There will be one train five times per week. The rail figures will not 
change. Hlsmelt will use the existing rail line from Koolyanobbing. 
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0. What were the sources of the test materials that were used in the R&D 
stage of Hlsmelt? 

A. 	Test materials came from: 

Iron ore from Hamersley mines (DSO Fines, Brockman and Marandoo) 
DRI from South Africa and Malaysia 
Coal from Yarrabee (Queensland), Utah, Western Canada, Eastern USA 
and two types of coal from South Africa NB for Hlsmelt stage I and Il, the 
Queensland coal is likely to be most suitable 
Dolomite from South Australia 
Lime from Cockburn Cement 
Steel Plant Waste Oxides (Reverts) from Canada 

Q. What will the increased amount of truck movements be like for transport 
the slag and other materials? 

A. There will be 30tlhour of slag, which equates to about 1 truckload of slag 
per hour on average. The slag is suitable for building aggregate and road 
base and it will be transported to various construction sites by about 24 trucks 
each day. (based on demand). 

Q. How will you ensure ships will be to a seaworthy standard? 

A. Rio Tinto Shipping have a vetting system that tracks the history of ships all 
through their operating history, the quality of the owner, any environmental 
incidents etc. The database is used throughout the world and Rio Tinto 
requires ships to be of a particular star rating to carry its product. 

Some customers will be chartering their own vessels but Rio Tinto will be 
encouraging customers to use the same system. 

5.2 Issues Identified by Workshop Participants 

Transport - truck and rail movements 

How will Hlsmelt streamline its transport to minimise noise value to 
community? Each time a company establishes a new facility or project there 
are more trucks for each company. Need to tiy and streamline transport to 
reduce impact on the local community 

April 2002 



Hismelt Community Workshops Report 

It is inevitable that a project of this size will have some impact on truck 
movements on local roads. However, the increase will be partially offset by 
the relocation of the BHP - Billiton Transport and Logistics trucking operation 
(currently distributing steel products that have been railed to Kwinana) prior to 
the commencement of operations at the proposed Plant. The truck 
movements will be via the major roads in the area, Rockingham Rd., Anketell 
Rd. and Thomas Rd., which already carry a high flow of heavy vehicles. The 
additional movements for both Stage 1 and Stage 2 will represent an increase 
of around 3% for heavy vehicles on Rockingham Road. 

Rail movements for Stage 1 of the Project are only a slight increase over 
those currently occurring from Forrestfield to Kwinana as the existing train 
movements servicing the BHP-Billiton Transport and Logistics operation will 
cease at the end of 2003 when that business is relocated. There are currently 
7 train movements per week for the BHP business that will be replaced by 10 
movements per week for Stage 1 of the Project. For Stage 2, assuming the 
same ore mix is used, the number of train movements will potentially double 
(this has yet to be optimised - it may be that a smaller number of longer trains 
can achieve the required tonnage). 

Technology 

Is H/smelt a state of the art technology and what is the forecast for the life of 
the project? 

Hlsmelt is a completely new technology and the Kwinana plant will be the 
world's first commercial installation. The technology has been developed to 
be more energy efficient, have a lower capital cost, be more flexible in raw 
materials used, and to eliminate many of the severe environmental; issues 
that are associated with coke ovens, sinter plants and blast furnaces that the 
Hlsmelt Process will replace. 

The Plant is being designed for a life of at least twenty-five years and this may 
be extended with engineering upgrades. 

Greenhouse gas emissions 

How will H/smelt help Australia to meet its international obligations? 
Has H/smelt considered carbon sequestration as a solution to balance its CO2 
emissions? 

Hismelt's energy efficiency provides considerable potential to contribute to 
global emissions abatement and, in doing so, deliver an enhanced return to 
Australia. 
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The emission reduction potential of Hismelt will be particularly valuable under 
the Kyoto Protocol, which will introduce legally binding greenhouse gas 
emission constraints for developed countries that become parties to the 
Protocol. The benefits may be direct where the adoption of the technology 
assists a developed (Annex 1) country to meet its Kyoto commitments more 
cost effectively. It will also allow the generation of emission reduction credits 
through the flexibility mechanisms of the Kyoto Protocol. 

Hismelt has not considered carbon sequestration in the classical concept of 
planting trees but will instead be actively involved in; 

Development of the process to decrease the energy intensity by a 
series of initiatives that involve mixtures of research, engineering 
improvements, decrease of energy losses by recovery and utilisation 
and support for other technologies that enhance the smelting 
performance. 

Support for an already functioning Rio Tinto R&D program 
investigating CO2 fixation methods. 

Further information about Greenhouse can be found in the PER document. 

Emissions and waste 

Can H/smelt please provide a clearer picture of the emissions and waste from 
the plant? The overhead given in the presentation stopped short of providing 
in formation about gas emissions, heavy metals etc) 
What are the plume fall-out predictions? 

Atmospheric emissions from the Stage 1 Plant are estimated to be: 

SO2 	250tpa CO 715tpa 
NOx 	605tpa 	CO2  1.5Mtpa 
Particulates 64tpa 

Heavy Metals - It is expected that heavy metals will be removed by scrubbing 
(process gases pass through 3 stages of wet scrubbing prior to release), 
actual emissions will be determined once plant operation is established. If the 
emitted levels are found to approach or exceed relevant guidelines or 
standards then an action plan will be formulated to lower the emissions. 

Modelling of the emissions from the plant's stacks has been performed and 
will be reported in detail in the PER. However, the findings may be 
summarised as follows:- 

SO2  The results from the modelling indicate that ground level 
concentrations resulting from the Project emissions will be between 
4.8% to 9% of the respective standards and limits in the EPP policy 
Areas. 
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NOx The results from modelling indicate that predicted maximum 
concentrations of NO2  at residential areas resulting from the Project 
emissions will be 75 p.g/m3, which is equivalent to 30% of the NEPM 
standard. 
Particulates The results from modelling indicate that for TSP the 
maximum concentrations are predicted to be up to 16.7% of the criteria 
in Area A decreasing to 2.5% of the criteria in Area C. For PM1O the 
concentrations are predicted to be less than 6% of the NEPM standard 
at the nearest residence. 

Other waste streams will be minimised by recycling and re-use (possibly in the 
processes of neighbouring industries - discussions on such synergies has 
already commenced). 

Noise 

If H/smelt is to be a 24 hour per day operation, what will the noise be like on a 
calm night? Night time noise levels are already higher than required - 
especially in Rockingham and Medina. 

Noise modelling indicates that even with both plants operating the stand-alone 
noise levels at Medina are 30dB(A) and thus the Project will not be a 
significant contributor to cumulative noise levels at the residences. The levels 
at North Rockingham are well below the 30dB(A) level. 

Dust and particulate matter 

What will the size and amount of dust be? 
What are the predicted dust fall-outs from the stacks and from the loaders etc. 
How far will the dust travel, what volume and what size will it be? 

Process dust emissions will be very low due to the emissions control 
equipment employed at the site (wet scrubbers, bag filters etc.). Total 
emissions are conservatively estimated to be around 64 tonnes per annum for 
Stage 1. 

Fugitive emissions from raw material handling operations will be minimised by 
the use of water sprays at conveyor transfer points, water tankers on 
unsealed roads and stockpile front end loader routes etc. 

The results of modelling of dust in stack plumes are presented in an earlier 
response (to the question on emissions and wastes). 
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Risk Analysis 

Has H/smelt taken into account potential problems such as shutting down the 
smelting vessel and relining it? Would that cause any problems? Has 
H/smelt done a risk analysis? 

Hismelt has, with a primary focus on safety, looked at all details of operational 
requirements such as starting up, shutting down, emergency provisions for 
power failures, equipment failures and also procedures that minimise impacts 
of human errors. 

Any deviation from normal steady state production can cause some problems, 
and from the work done, no safety or environmental problem has been 
identified that is not capable of being satisfactorily managed. 

A detailed internal risk analysis has been done and there is also a risk 
analysis done by independent consultants a summary of which is included in 
the PER. 

Recycled steel market 

How will H/smelt guarantee that the price of its product won't compete unfairly 
against recycled product? This needs to be addressed in the PER 

Scrap is an internationally traded commodity with the majority being traded on 
the spot market. Demand is largely driven by steelmakers using the electric 
furnace to make steel, and partially by oxygen steelmakers who will minimise 
consumption when prices rise to the extent that it is adding cost to their 
steelmaking costs. 

Scrap comes in a range of qualities. The spot market price for each quality is 
directly related to the value in use that the steelmaking consumer places on 
that quality of scrap in his blend of scrap sources to meet his product 
requirements. 

For example, the highest quality scrap, and the highest cost, is what is called 
"auto bundles". This scrap is the left over material arising out of the auto 
industry. It is clean, of known analysis, has low sulphur, phosphorus, copper, 
tin etc and can be used to make similar high quality steel. At the other end of 
the spectrum is scrap from general steel rubbish that may be highly 
contaminated with unknown quantities of undesirable elements such as tin, 
copper, lead, cadmium and even no metallics such as rubber, dirt, glass and 
plastics. If a steelmaker only uses this type of scrap then the quality of steel 
will not be suitable for any applications. 
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By the use of Hlsmelt pig iron to dilute that residual contamination of low 
quality scrap there will be an increase in the recycling of scrap with 
consequential environmental benefits. This is already occurring where Nucor, 
the largest recycler of steel scrap in the USA uses about four million tonnes of 
pig iron per year to dilute residual levels in scrap and make high quality strip 
products. 

Sustainable Development Policy 

What is Rio Tinto's commitment to sustainability and how does that fit with 
transporting ore from long distances? 

In Rio Tinto, social and environmental responsibility is an integral part of our 
business. Rio Tinto is taking a leading role in the Global Mining Initiative 
(GMI). The GMI involves a process of extensive dialogue with non-corporate 
stakeholders such as local communities and non-government organisations. 

Sustainability takes into account social, environmental and economic aspects. 
Wherever possible and appropriate raw materials will be sourced locally, 
however some raw materials can only be sourced from other parts of Western 
Australia or further afield. 

After careful consideration of all the options, Kwinana was considered the 
most suitable location for Hismelt. Factors that determined this decision 
included the pre-existing infrastructure at Kwinana and the existing Hismelt 
site within the Kwinana Industrial Estate. Additionally the presence of a local 
skilled workforce is beneficial. 
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6. Rockingham Community Workshop, Civic Centre, Rockingham 7PM 
22 Jan, 2002 

In addition to Hismelt and Fremantle Ports representatives and their technical 
consultants 25 people attended the Rockingham community workshop. This 
comprised 15 from the local community and interest groups, two from 
Government and eight from industry. 

Initially questions and points of clarification were taken from the floor. 
Wherever possible points of clarification were addressed on the night and 
answers that were provided are summarised in this document. 

Participants divided into three small groups to discuss and identify issues for 
Hismelt to address in its PER document. Each group documented their 
issues and these were presented at the workshop for Hismelt's consideration 
and response in the PER. These issues are also addressed in this document. 

6.1 Points of Clarification raised by Rockingham workshop participants 

Construction and General Employment opportunities 

Q. There seems to be a discrepancy between what H/smelt has said and 
what is on H/smelt's website about the temperature of air going into the 
smelting vessel (1200 or 1500?) and the number of jobs created (60 or 65?) 

A. The number of jobs is as stated in the handout, brochure etc - 
approximately 65 jobs will be created. We will check our website. The 
temperature of the air is 1200 going into the vessel and 1500 inside the 
vessel, which may have caused some confusion. 

Q. What is the construction period? 

A. 20-24 months - commencing January 2003 

Transport 

0. What is the rail route? 

A. The rail route will use the existing rail route from the east with the number 
of trains staying the same as present -5 trains per week. Details will be in the 
PER. 

0. Can the same ships that bring iron ore etc. be  used to take away pig iron? 

A. Yes where practicable the pig iron will be exported via ships that have 
delivered ore or coal. 
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0. What will the Department of Transport get out of the project (related to the 
jetty)? Will it cost the taxpayer? 

A. (Fremantle Ports Response) Fremantle Ports' role is to facilitate trade and 
it can achieve economies of scale by operating BHP's old jetty as well as the 
existing Fremantle Ports jetty. It will be more effective and efficient. The 
Department of Planning and Infrastructure are involved with this jetty - but 
there is no cost to the taxpayer. 

0. Isn't it uneconomical to take product further away from its markets and 
then return it (ie move material from the Pilbara - Perth - overseas)? Isn't 
this double handling and unsustainable given that it uses too much fossil 
fuels? 

A. It is the most viable option. Further information in PER. 

Hismelt Process and Management 

0. What are the specifications of the pig iron produced? 

A. 95% Iron, 4 - 4.5% Carbon and potentially a trace of Manganese 

Q. How much experience does Hlsmelt have in the process of burning gases 
etc.? How certain can H/smelt be that it won't emit dioxins and furans (in the 
context of Alcoa experience)? 

A. Dioxins and furans are formed during cooling. Hlsmelt uses a clean water 
scrubber at high temps that removes 100% of the chlorine and most of the 
carbon particles (the elements necessary for the creation of dioxins and 
furans). The gas is then subject to a further combustion step in the absence of 
chlorine and carbon with the result that no dioxins or furans will be emitted. 
Hlsmelt is very confident of process due to the test work completed already at 
the pilot plant in Kwinana and modifications to the offgas handling system for 
the proposed Plant. 

0. What will be the impact on Cockburn Cement's plant and their output? 

A. Hlsmelt will be using about 240 tonnes per day of Cockburn Cement's 
product. Impact on their output would need to be answered by Cockburn 
Cement. 

0. Why does the coal come from Queens/and? 

A. During test work at the Hlsmelt pilot plant, we found that low Sulphur, low 
volatile and high calorific coal perform best in the process. The use of such 
coals in the scaled up plant will minimise the technical risk associated with 
scale up. Collie coal is low in Sulphur but it has high ash content, high volatile 
content and high moisture content. 
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Q. Why does Fremantle Ports do the loading and unloading rather than 
Hlsmelt? 

A. Fremantle Ports are the experts and this is not Hlsmelt's core business. 

0. A lot of benefits of Hlsmelt have been presented, what are the potential 
and expected downsides? 

A. The biggest downside will be if the process doesn't scale up as expected 
and the project gets put to bed. Hlsmelt doesn't believe that there are any 
other significant downsides - but it depends on which philosophical viewpoint 
you are approaching it from. 

Q. What was the process for choosing Kwinana, what is the rationale? 
Why not America? 

A. Hlsmelt looked at a number of options including America - putting the 
process onto the back of an existing steel plant. Following September 11 and 
market circumstances, Kwinana has become more attractive. The existing 
infrastructure and presence of the workforce were two key factors that made 
Kwinana attractive. 

Q. What is the anticipated lifespan of the project? 

A. About 20 - 25 years. 

Q. What Environmental Assurance mechanisms does Hismelt have in place? 

A. Hlsmelt will be implementing an Environmental Management System 
along the same lines as 1S014001. This will be embedded in the plant design 
and operators will be trained in environmental and safety matters. 

0. Is the licence being requested for both Hlsmelt stage / and stage II plants? 

A. Yes - PER document will cover both stages of development. 

0. What is the percentage of emissions versus EPA requirements that 
Hlsmelt will contribute to the overall Kwinana strip? 

A. Hismelt will produce about three percent of total Kwinana strip emissions. 
There will be less than 35g/second of SO2  out of total 11 OOg/second. 

Water supply and use 

0. What type of water will be used for dust control - including loading and 
unloading? 

A. Hlsmelt will use about 400Kl/hour of water. The blow down from cooling 
towers will be recycled for use for dust suppression, cooling slag etc 
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0. What happens to the recycled water in gas cleaning? 

A. Water takes particulate matter out of the system. The slurry containing the 
particulates then flows to a clarifier where the solids are separated from the 
water. The water is then recycled to the scrubber. When a portion of the water 
is blown down from the scrubber circuit it is sent to the process water tank 
from where it will be used for cooling pigs and slag. 

0. Where does the water originate from? 

A. Hismelt is in discussions with Water Corporation about using recycled 
waste water from the KWRP (which is our preference). Details will be in PER 

Hismelt ownership structure 

0. What is the ownership and control of H/smelt? 

A. Currently Hismelt is 100 per cent owned by Rio Tinto. The proposed new 
facility would be a joint venture project called Hismelt (Operations) - majority 
owned by Rio Tinto, and including Nucor and two other partners (currently still 
confidential). 

Dust and particulate matter 
0. How will you suppress dust at the unloading and loading operations? 

A. The objective is to use sprays to reduce dust. It is still in design phase. 

Q. 	What are iron ore fines? How fine is fine? 

A. Iron ore fines are less than 6 mm. 

6.2 Issues identified by workshop participants 

Greenhouse gases 

What will the impact of CO2  emissions be to the inventory locally, in Western 
Australia and internationally? WA is already the second highest CO2  emitter 
in Australia. 

Greenhouse emissions from the Process will be predominantly as CO2  in the 
main exhaust gas stream, which will be generated by the: 

reaction of coal in the molten bath with oxygen from the iron ore; 
post combustion of CO in the furnace top space; 
pre-reduction of iron ore in the Preheater; and 
combustion of residual CO plus some natural gas in the hot blast stoves 
and the Waste Heat Recovery system for steam generation. 
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The subsequent combustion of the gaseous reaction products (CO and H2) 
will result in the Stage 1 Plant emitting around 1 .5Mtpa of greenhouse gases 
to the atmosphere. An additional 1 .5Mtpa will be emitted for the Stage 2 
Plant. The 3Mtpa represents 0.66% of Australia's net Greenhouse emissions 
as listed in the Greenhouse Inventory Report for 1999 (AGO, 2001) or 6% of 
Western Australia's emissions as listed in the 1995 state inventory. 

The 002 emissions will be minimised by very efficient use of the input energy 
from the coal. The emissions will be, on a 'per unit of product' basis, 1.87 
tonnes of 002  per tonne of hot metal produced. The CO2  will be contained in 
a large volume of offgas (approximately 480,000 Nm3/hr) at a concentration of 
21 .4% (v/v), which makes it technically and practically impossible to scrub the 
CO2  from the gas. 

Whilst the Plant is considered to be a significant contributor to both the state 
and national 002 inventory the successful implementation of the Project will 
ultimately lead to a reduction in future global 002  emissions. 

Hismelt's emissions efficiency provides considerable potential to contribute to 
global emissions abatement and, in doing so, deliver an enhanced return to 
Australia. 

The emission reduction potential of the Hlsmelt Process will be particularly 
valuable under the Kyoto Protocol, which will introduce legally binding 
greenhouse gas emission constraints for developed countries that become 
parties to the Protocol. The benefits may be direct where the adoption of the 
technology assists a developed (Annex 1) country to meet its Kyoto 
commitments more cost effectively. It will also allow the generation of 
emission reduction credits through the flexibility mechanisms of the Kyoto 
Protocol. 

Further information about Greenhouse can be found in the PER document. 

Dust and particulate matter 

What will happen to the sprayed down dust (which will presumably turn into 
mud/sludge)? 

The management of fugitive dust emissions from raw material delivery, 
storage and handling operations will be the responsibility of both Fremantle 
Port and the Proponent. 

Fremantle Port will have the management responsibility from the ship through 
to the stacker conveyor on the Hlsmelt Plant site. It will not be desirable to 
add too much moisture to the raw materials in the process of dust suppression 
as too high a moisture content will result in sticking on belts and transfer 
points etc. In order to ensure that effective dust suppression is achieved 
without impacting on the moisture content of the material the sprays for dust 
suppression will be designed to produce a mist rather than a stream of water. 
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The Proponent will manage fugitive dust emissions from the stockpiles and 
downstream material handling operations. Mist sprays will be implemented on 
conveyors and transfer points on the Hlsmelt site. During the use of water 
tankers on areas in the stockpile areas subject to front end loader movements 
the minimum quantity of water required to suppress dust will be used. Any 
dust laden run off from this area will be collected in a sump and pumped to the 
process water tank, where the solids will settle out and the water recycled to 
cooling duties or dust suppression. 

Currently there is no dust suppression system prior to the material reaching 
the conveyor at loading and unloading facilities - how will this be addressed? 

This will be the responsibility of Fremantle Ports. The Proponent will direct its 
suppliers to ensure that the raw materials have a moisture level that 
minimises dust during loading and unloading operations. Fremantle Ports has 
indicated it will review operating procedures at their Kwinana Bulk Berth and 
make improvements where necessary to achieve an acceptable level of 
environmental performance. 

Will there be surface pollution of the sea - from fines ore blowing into it? How 
will you protect the marine environment generally eg ballast water? 

Fremantle Ports, as the operator of the Kwinana Bulk Terminal that includes 
the Kwinana Bulk Berth No. 2 (previously No. 2 Jetty) has undertaken to apply 
similar marine environment protection measures to those successfully used at 
its other operations. It is committed to reviewing operating procedures at the 
Kwinana Bulk Terminal and make improvements where necessary. Ballast 
water management is the subject of a Fact Sheet available from Fremantle 
Ports and is managed further by the Australian Quarantine and Inspection 
Service, a Federal Government body, that places mandatory requirements on 
vessels entering Australian waters. 

Other emissions 

What treatment will there be for the gas cleaning water discharge? How is it 
recycled? 

The gas cleaning water is recirculated to the gas scrubber via a clarifier, which 
removes the solids (dust particles). However, the recirculation leads to a 
concentration of dissolved salts. To manage the levels of dissolved salts a 
portion of the water must be blown down to the process water tank. At the 
process water tank lime is added to raise the pH and precipitate any heavy 
metals that have dissolved. The water is then pumped to the slag pits and pig 
caster where it is used to cool the products. The water is evaporated in this 
process and therefore is discharged from the plant as steam. 
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How can H/smelt guarantee that the scrubbing process will remove 100% of 
toxic gases ie chlorine? Is there such a thing as 100% guarantee? 

The Proponent agrees that no scrubbing process will achieve 100% removal. 
However, it should be noted that the offgas from the process will pass through 
three stages of wet scrubbing. If a conservative estimate of removal efficiency 
of 90% is achieved at each stage only 0.1% of the original concentration will 
remain in the exhaust gas stream - i.e. a 99.9% removal efficiency is 
achieved. As the concentration of the species of concern, such as chlorides 
and fluorides, in the process offgas is not high the levels emitted will be very 
low and not an environmental concern. 

H/smelt testing has confirmed that there will be no health impacts. How do 
H/smelt know this? There has not been any so far - but what about the 
future? 

Comprehensive testing was undertaken at the HRDF to identify what toxic or 
polluting species were present in its exhaust gas stream. The flowsheet for 
the proposed plants has been modified from that used at the HRDF and 
should prevent the emission of any species such as Dioxins, Furans, PAH's 
(tars), phenols, benzene and other volatile organic compounds. However, 
once operation of the plant has been established the off gas will be sampled 
and analysed to ensure that the composition of the exhaust stream is as 
predicted. 

Community Consultation 

What provision is there for ongoing community liaison and monitoring? 
H/smelt has taken out adverts and held some workshops - but where to from 
here? 

Since the decision was made to investigate the possibility of building the first 
commercial scale Hlsmelt plant at Kwinana representatives from Hlsmelt have 
regularly attended the Community and Industries Forum meetings and have 
given a presentation on the project. It is planned to provide the forum with 
regular project updates. 

Once the Project was referred to the EPA Hlsmelt contacted community 
groups to inform them of the referral and invite the groups to learn more about 
the Project. Hlsmelt briefed several groups in the months following the 
referral. The Proponent also invited the community to workshops which were 
aimed at reaching those members of the wider community not aligned with 
any particular groups. 

It is also planned to establish some form of community liaison program to 
provide the wider community with information concerning the plant and its 
operations on an ongoing basis, the Proponent may also hold open days and 
site inspections etc. 
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Water Supply 

Are there alternative sources of water other than scheme water for the 
H/smelt process? These should be investigated. 

Hismelt recognises that the supply of freshwater is under pressure in Perth. 
The process flowsheet for the plant has been designed to minimise water 
usage - through recycling and re-use. 

Hismelt has been communicating with the Water Corporation on a regular 
basis with regards the status of the Kwinana Wastewater Recycling Project, 
which proposes to recycle Woodman Point effluent through a treatment plant 
to make it suitable for industrial use. Water from this plant would be Hismelt's 
preferred water supply option. 

Is Hismelt using Woodman Point water? It should be proactive in ti'ying to use 
this water. 

Since the announcement, in December 2000, by the Water Corporation that it 
was proposing to install the Kwinana Wastewater Recycling Plant, Hismelt 
has been pro-active in discussing with representatives of the Water 
Corporation the possibility of using water from that plant. Those discussions 
are continuing and the KWRP remains Hismelt's preferred water supply 
option. 

Social Responsibility and Employment 

How many jobs are there currently at H/smelt and how many will there be in 
phase 1/ of the H/smelt development? 

Hismelt Corporation currently employs about 30 people at its office in Leath 
Road, the office will continue to operate with staff working to support all facets 
of the Project. In addition the office will serve as the base for a technology 
marketing team. A team of approximately 100 will commence detailed design 
of the Stage 1 Plant in mid 2002. During construction a peak workforce of 
approximately 320 will be required, with an average of 230 over the 20-24 
month construction period. Operation of the Stage 1 Plant will require a 
workforce of around 60 - 65, of whom 49 will be direct employees with the 
remainder being contractors. Stage 2 would require that the workforce be 
almost doubled. 

Can commissioning workers be offered permanency? 

It is the Proponents aim to have its operational teams in place prior to the 
commencement of plant commissioning so that those teams can work 
alongside the commissioning engineers (many of whom will be 
representatives of equipment vendors). This provides the teams with 
invaluable training in troubleshooting and operation of each equipment 
module. This approach was successfully applied at the HRDF. 
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Will there be indirect and direct traineeships and apprenticeships offered by 
H/smelt and if so how many? 

There has already been correspondence with KIC on this issue. Hismelt has 
indicated to KIC that once the Project has received all relevant approvals and 
construction has started that further discussion with KIC should take place. 
Hismelt cannot reasonably enter into any commitments on this subject until 
that time. 

What is H/smelt's commitment to local employment and use of local service 
providers? For instance if a local provider costs 10% more than an overseas 
provider - will they get the work? What is the bottom line? 

Hismelt has an equal opportunity employment policy, which prevents 
discrimination on a range of criteria that includes place of residence. All 
applicants for positions will go through an assessment process and the 
applicant considered most suitable on a range of assessment criteria will be 
offered a position. 

The selection process for service providers from the local area is they will be 
assessed on a range of criteria such as quality of service, ability to meet 
required safety standards, delivery performance, price etc. 

If the local service provider can meet the requirements then they will get the 
work. Note, however, that price is only one of many criteria used for contractor 
selection. 

Does H/smelt have any sense of social responsibility (more than just job 
creation and environmental management eg supporting education programs 
etc.)? 

Once the Project is operational the Proponent will explore various avenues of 
community support as part of its ongoing Community Relations Program. 
Support for Educational Programs may be one aspect that is adopted. 

Hlsmelt's parent company Rio Tinto also established a $2 million per annum 
Fund in 2001 called the Rio Tinto WA Future Fund. The Fund is administered 
by a Board with three internal Rio Tinto representatives and three external 
prominent Western Australians. The Rio Tinto WA Future Fund was 
established to support a smaller number of larger and innovative programs 
that aim to make a significant difference to the long-term future of Western 
Australia. 
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Raw materials supply 

H/smelt should be more proactive in the use of Collie coal. It should explore 
opportunities with Collie to produce a suitable product for H/smelt. 

The use of Collie Coal was considered in the early conceptual phase of the 
Project. However, it became evident that the composition of Collie Coal, 
namely the high volatiles content plus the high moisture content would require 
a pre-treatment module such as a multi hearth furnace capable of drying and 
devolatilising the coal and also pre-heating and pre-reducing the ore. The 
capital cost for this option was significantly higher than for the Pre-heater 
module actually chosen for the plant. In addition there was considerable 
technical risk associated with the multi hearth option in regard to carbon 
control in the pre-treated ore/coal mix. Greenhouse gas emissions would also 
be significantly higher if the multi hearth furnaces and Collie Coal was used. 
However, the use of Collie Coal in the Stage 2 Plant is still being considered 
and may eventuate if a process for charring the coal and utilisation of the 
volatile components for electricity generation can be proved technically and 
economically viable. 

Hlsmelt process 

What will be the location of the second plant? Next door? Nearby? 

The Stage 2 Plant will be built adjacent to the Stage 1 Plant and will share 
some facilities such as stockpiles as shown on the site layout figure attached. 

What are the specifications of pig iron produced such as Si, Cu, Mn, P for 
export? 

Pig Iron Specifications are %C = 4% 
%Si =0% 
%Mn = 0.05% 
%P = 0.04% 
%Cu = <0.01% 

Transport 

What will be the impact of railing ore from Koolyanobbing on local 
communities - particularly residents of Hiliman and old Rockingham? Will 
there be heavier trains creating more noise and vibration? 

Stage 1 of the Project will result in a slight increase in rail traffic on the 
Midland - Kwinana line of 3 rail movements per week. This is due to the 7 
current train movements (4 incoming, 3 outgoing) servicing the BHP-Billiton 
Transport and Logistics operation being replaced by 10 (5 in, 5 out) for the 
Stage 1 Hlsmelt Plant. The trains will be of similar length and gross weight to 
the BHP trains. The trains will have no impact on either Hillman or 
Rockingham as they will not go South of Thomas Rd. 
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If a similar mix of ores is used in Stage 2 there may be a further increase, up 
to an extra 10 train movements per week - though the optimum method for 
handling the extra tonnage has not been decided yet. 

How is the coal being transported and in what form (eg. fines or lump 
material)? 

The coal for Stage 1 will be sourced from Queensland and will be shipped to 
the site and unloaded at the Fremantle Port's KBB2 Jetty. The particle size 
distribution of the coal will range from a top size of around 50mm with 50% 
being less than 2mm diameter. The coal will have a moisture content of about 
8%, which should minimise dusting during unloading. 

What will be the impact on Cockburn Sound? Eg 50 extra boats may lead to 
rust spots etc 

The management of shipping will be the responsibiUty of Fremantle Port. They 
have an ISO 14001 accredited EMS in place for their current operations and 
this will be implemented at the newly acquired business. It is believed that the 
increase in shipping can be managed such that there is minimal impact on the 
Cockburn Sound marine environment. 

How responsible is Rio Tinto Shipping (what country's ships do they use)? 
What are their standards, methods etc? 

Rio Tinto ships approximately 200 mtpa of dry bulk cargo world wide, which is 
equivalent to approximately 10% of the world's sea borne dry cargo trade. 

Rio Tinto Shipping, in conjunction with BHP Billiton, has developed a ship 
vetting system called Rightship to minimise the risk associated with chartering 
a vessel. The system is based on a database that draws together information 
from reliable sources around the world such as Lloyds of London, AMSA, 
Pilots at certain ports (including Dampier), and other sources. The system 
rates a vessel on a number of criteria which includes the following: 

Age 
Maintenance History 
Flag 
Owner 
Incidents (Safety and Environmental) 
Design 
Competency of crew 
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In total forty-two known criteria about the ship are analysed, providing a 
comprehensive picture of the vessel, its management and performance. This 
is supplemented by physical inspections and management audits of an owner, 
manager and its crew competence. The information is weighted for 
importance and benchmarked against regulatory standards to derive a risk 
rating for a ship. The system rates each vessel and assigns a number of stars, 
3-5 stars being acceptable for charter, 2 stars requiring further information 
while 1 star rates the vessel as unacceptable for charter. 

It is believed that this system may achieve widespread acceptance from other 
companies and help to raise standards in the shipping industry. 

Waste and recycling 

If there are to be two plants (stage II H/smelt) then does this mean double the 
waste produced and is that addressed in the PER? 

The PER will cover both Stages 1 and 2 of the Project. Some of the emissions 
will be doubled when the Stage 2 Plant comes into operation. However, the 
operation of Stage 1 will provide valuable data that will be useful in minimising 
emissions and waste streams from the combined Stage 1 & 2 plants. 

Is H/smelt committed to recycling both in the plant and office? including 
promotional material eg H/smelt used glossy un-environmentally friendly 
brochure with Grevillia on the front cover - what does a Grevillia have to do 
with H/smelt? 

Hlsmelt currently has a process in place for the recycling of paper. Recycling 
schemes for food and drink containers are being introduced. The 
Environmental Management Plan for the Project will include a Waste 
Management Plan based on the Reduce/Reuse/Recycle principles. Uses for 
by-products such as slag, gypsum, process dust etc are being explored 
through neighbouring industries. In a similar vein the possibility of treating iron 
bearing wastes from other industries will be explored once the Stage 1 plant 
has been successfully commissioned. 

The point about using glossy paper and the Grevillia for promotional material 
is noted. In hindsight, we admit that this was not the best approach. Recycled 
materials will be used wherever practicable. 

What provisions has H/smelt got for internal office recycling? eg staff 
handling of food waste, paper waste, energy efficiency etc 

Hismelt has a well-established paper recycling system whereby waste paper 
and cardboard are placed in a bale for collection. Documents are sent to a 
shredding contractor and from there are recycled. Paper forms the bulk of the 
waste stream generated by the Hlsmelt Office. 
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However, it is realised that more can be done by way of recycling other 
materials, especially drink containers. This will be addressed in the next few 
months. 

Quality Assurance 

What is the validity of the Quality Assurance systems being used in the plant? 

It is assumed that this question was in reference to the Environmental 
Management System that is to be prepared for the project. The EMS will be 
compliant with the ISO 14000 series of standards that are the global 
benchmark for such systems. The EMS is a system that sets out the 
company's environmental policy and objectives, plans how the objectives will 
be achieved, defines the standards that must be achieved for each objective, 
assigns accountability to key personnel for achieving the objectives and 
includes an audit and review process to check that the objectives are in fact 
achieved. 

The actual tasks and procedures required to meet the various objectives will 
be documented in an Environmental Management Plan (EMP). The EMS will 
ensure that the tasks outlined in the EMP are performed when required; to the 
standard required; and that the results are reported to the relevant parties 
when required. 

The Proponent has to report its environmental performance against the listed 
objectives to Rio Tinto on a six monthly basis. Plant performance will also be 
reported to DEWCP. The EMS will be of regularly audited by external experts 
to ensure that the EMS is effective in minimising any adverse environmental 
impacts resulting from the operation of the Plants. 

Rehabilitation - closure plans 

How will the H/smelt site be rehabilitated after 25 years (or on closure)? What 
is H/smelt's track record here? 

The Proponent is leasing the land from Landcorp. A condition of that lease is 
that the Proponent will remove all improvements and return the land in a 
condition as close as possible to that at the time of occupancy. 

Hismelt had a similar arrangement with BHP for the lease of the HRDF site. 
The decision to build the Commercial Scale Plant, with the use of some HRDF 
infrastructure, and the continued occupancy through the lease with the new 
landowner means that the land will not be returned to its previous state (a 
condition of the HRDF Lease) at this time. 

It is a Rio Tinto requirement that its businesses plan for closure, including the 
allocation of funding, throughout a project's operational life. A fully costed 
closure plan must be submitted to Rio Tinto and it must be updated every five 
years. 
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Foreign Ownership 

How will overseas control of Hlsmelt effect decision making locally? Will 
decisions be made in the interest of overseas parties rather than locally and 
Australia? 

Hlsmelt is a wholly owned subsidiary of Rio Tinto, but it has its own 
independent Board of Directors who have legal obligations to fulfil in 
governance of the Company. 

Hlsmelt will be operating within the framework of local, State and federal 
Government within Australia. Decisions will be made in the best interest of all 
stakeholders. 
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7. Appendix A - Presentation material provided at the workshops 

Hismelt 

Fremantle Ports 
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"Commercial Ilismelt Plant" 

What Is Hismelt? 

* Hismelt is a ciract Smelting ProcesS developed here in 
Kvnnana that will progressively replace globdy: 

Sitar Plant 
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What Is the Process and Its requirements? 
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"Commercial Hismelt Plant" 

What are the benefits of a Hiarnelt Plant - Western AustrIla? 

Mde value to West Auetrallan Iron ore. 

Enables c*sranty uneaieable len we to be martrotod in the future. 

Wil provide constiucbon wcdc In the local convrWty. 

Will provide about 65 permariet lobe. 

Wl attract a large number of vIsitors to this showcase plant to stLdy its 
lechnofogy. 

flow on benefits to tocal bueiness through provision of marntenance and 
supply of rrrsceftafleous soMcss. 
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Commercial Ft ismeit Plant" 

What are the benefits of a Hismelt Plant - Global? 

Will globdy reduce greenhoue. gases. 

Will globy radixe e vtmrvnertal arid health kopact,. 

Will iroprove the statainabl. development of the steql lndtsfty. 
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Project Milestones 

2002 	Current work - 	Praration of environmental document 

March - 	Release PER for public review 
- 	Start of detted engineertng 

October Receive erivironmenlal, planning and 
Other approvals 

Novorrer Start issue of cOntras for supply of 
plant and construction 

2003 	Jan - 	Construction corrrnences 
2004 	June - 	Start cornmissior*g 

Septenter - 	Start production 
2005 - 2007 - 	Start construction of second plant 
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www.hism.11.com  
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"Commercial Hismelt Plant" 

Environmental Management 

Hismelt has been operating the Research Facility on the same site from 
1993- 1999. 

As conditiora of Hismetta operating hcense, we have telfilled at our 
oonTntments. 

In fulfilling our corwr*tm.nts we have a very good uridemtandirO and 
database on oroundwsaer,  duSt .n'iulons, noise and air .rniserons. 

As pail of the R&D ex eraiv. analysis and testing has been done to validate 
the now plant's erwirorwrrental pedorrranca. 

This testing has conflnned there will be no health lnacts. 
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"Commercial Ilismeit Plant" 

Environmental Management 

Based on our past monitodng and .xperlence In this community, we belIeve the 
key jssueswil be: 

OuSt - we will manage dost by w5ter Spsy siçpression. 

Noise - design incorporates suppression 01 noiSe at sourCo and this has 
been modelled. 

Cochoizn Sound- no discharge wrf go to Cocldxim Sound from Hiarnelt. 

Jr quathy - errasajora of sulphur dioxide are designed to be less than 
existing Scenee and this has been rnode1(ed. 
Groundwater- there *4 be no nontarrtiratlori of groundwalai from Hiarnelt. 

Manna- FrarnarSi, Pad's irwotveryqnt will ensure protection of manne 
erMrorYnent. 
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Community issues 

We are looking for your assistance In this workshop to identity IssueS of 
Iropohance to your community regarrsrç this proposal. 

We want your loput to ensure that the.e issues are addressed and answered In 
our PER. 

When we gain the releval statutory approvals and final Itnanctsl convviltnwrtis 
from the participenta we look loiwand to working with the coninsirity to: 

Reporlonprognese. 

Ensure you are aware of enioymen1 opportunities. 

Use locel contractors and sl.çpl,ers. 

Work wIth you to enhanc, our communilty. 

c_ .v,. .ai 	 —. 	,, wwwhismelt.00m 
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.. Frernantis Ports has recantty aukid the 
BHP Bulk Handling business at kwlnana 
and around 42ha of waterfront leAd at the 
site 

j Fremantle Ports will take over operations 
at the site from 1 February 2002 

The business and fadilties cemplement 
our existing business and fadildes at the 
Kwlnana Bulk 3stty (formerty Bulk Cargo 
Jetty) 

Commodities currently handled at 
the BHP site Include: 

-J Min.ralunds 

Clinker 

. Ferthiseri 

. LPG 

SilIca sands 

Fremantle Ports' plans for BHP facilities: 

Honour existing contracts 

Improfe ep.ratlonal performance of the 
facilities 

Realise synergles with other operations 

Ensure the facilities are of a goad 
operational standard 

Fadlitats new trade opportunities  

Hismeit Project 

.i Hismalt project a mjor new trade for the 
Kwlnana Bulk Terminal 

Fremantle Ports has reached agreement with 
HIsmalt to handle most of thelr cornmodltles 

Major commodities to be handled Indude iron 
ore, coal and pig Iron 

Hlsmelt Project 

Iron are inputs - 650,000 tpa by rail 
-650,000 tpa bysea 

Coal Inputs 	- 600,000 tpa by sea 
-J Pig Iron exports - 820,000 tpa by see 

i Tonnageswlli be phased In oysri3ysar period 
commendng In July 2004 (approx) 

..j HIsrnelts trade will Involv, around 50 addItional 
vessel visits pa (current vessel visits to the Outer 
Harbour facilities total around 600 pa) 

HIsmstt's commod ties will be handled over the 
existing operating Jetty 

i Maintenance and some new Infrastructure 
necessary to ensure .Mclent handlIng and good 
operating practice 

.i New Infrastructure Is predominantly shore based 
- extensions of conveyor systems to stodcplles 

if Hismalt proceeds to Stag. Z we envisage the 
recommlsslonlng of the dlsu,ed 3tty 



Environmental Management 	I 	I 	Environmental Management 

Fr.msnt$. Porte hes addswsd and maintains 
csrt*fltion of Its Environmental Management 
System to the International 15014001 Standard 

j Good anvironmental management isa high 
priority and embedded In our corporate values 

i 	years  
fedlity. The Kwlnana Bulk etty operates under 
a similar DP Ucancs to the $HP facility. 

TE phase out due to commence in 2003 
-J Ballast watw cenboli Implemented by AQIS 

and now mandatory 
-i Oil spill response capability recognised as but 

in Western AustaH 
j Frimantle Porti fact sheets contain 

considerable detail on the management of the.. 
hmm 

Environmental Management 

Demonstrated best practice at the Kwlnana 
Bulk Jetty 

..i Feature. Induds deflector plates, bunding, 
drainage system, sumps holding tanks and 
detailed standard operating procedures for 
de.nup 
Anticipate that lCwlnona Bulk Jetty will be used 
as the benchmarlc for this operation 

Benefits of ilismelt Project 

i Great synergies with existing Fremanti. Ports 
operations 

.i Potential for optimal uthlsetlon of .xlsttlng 
lnfresbuctur, 

i Provides opportunity to maintain and Improve 
existing Infrastructure 

i Increased employment (FPA Economic Impact 
Study showed each ship visit generates 33 
Jobs) 
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Appendix G 

Chemistry of Dioxins and Furans 

G1.1.1 Dioxins and Furans 

G1.1.1.1 	Issue 

Integrated iron and steel plants have been identified as a major source of Dioxin and Furan emissions. 

Figures from the European Union estimate that in 1995 the iron and Steel Industry was responsible for 19% 

of total European emissions of Dioxins and Furans (European Commission, 2000). This has largely been 

due to emissions from sinter plants, which are used to recycle waste oxide materials arising from operations 

at the integrated works. Oily mill scale from the casting and rolling of steel is a source of chlorine that reacts 

with carbonaceous particles and oxygen in the exhaust gas stream to produce the Dioxins and Furans. 

G1.1.1.2 Generation Mechanisms 

The term Dioxin is used to denote the family of compounds known chemically as polychlorinated dibenzo-

dioxins (PCDD). The term Furan refers to the family of compounds known chemically as polychiorinated 

dibenzo-furans (PCDF). Collectively there are 210 compounds within these two families, which have a 

wide variety of environmental, chemical and physical properties. Compounds with chlorine present at the 

2,3,7,8 positions within the molecules have the greatest potential toxicity. Levels of Dioxins and Furans are 

typically reported in terms of a toxic equivalent (I-TEQ) to 2,3,7,8 dibenzo-dioxin using an agreed 

international scale of toxicity for each congener. 

Dioxins and Furans originate from high temperature processes. Processes that have been shown to have the 

potential for Dioxin and Furan emissions include solid waste incineration, sinter plants and electric arc 

furnaces. The two main mechanisms believed to describe the formation of PCDD/PCDF during combustion 

processes are: 

De-novo synthesis; and 

Precursor route. 

The two mechanisms are not mutually exclusive, and a combination of the two may occur. 
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De-novo Synthesis 

De-novo synthesis is considered one of the major mechanisms for PCDDIF formation in industrial high 

temperature processes. Under this mechanism PCDD/F's are formed by the reaction of gaseous chlorine and 

unburned aromatic compounds in dust particles in the offgas stream. The reaction is believed to involve 

metal species that act as catalysts, forming metal chlorides on the surface of the dust particles that react with 

the aromatic compounds. Chlorinated aromatics, including PCDD/F's, are then formed through oxidation. It 

has been demonstrated that the PCDD/F's are actually formed when the flue gas is cooled, the optimum 

temperature window being in the 250 - 450 °C range. 

Precursor Route 

Under the Precursor mechanism chemically related chlorinated aromatics react on the surface of dust 

particles in the presence of metal catalysts. Two precursor molecules combine to form a dioxin or furan 

molecule. These reactions have been demonstrated to occur when the flue gas has cooled to the 250 - 450°C 

range. 

For either of the above mechanisms to occur the following must be available: 

Solid particles containing carbon structures. 

Organic or inorganic chlorine. 

Copper or iron ions (zinc or manganese are also indicated). 

An oxidising atmosphere. 

A temperature window of 250 - 450 °C. 

G1.1.1.3 	Dioxins and Furans in the Hlsmelt Process 

At the HRDF a number of the above conditions for PCDDIF formation existed including: 

carbonaceous dust particles; 

chlorine; 

metal species; and 

the gas was cooled to 200 °C prior to being cleaned by a fabric bag filter. 

However, under normal operation an oxidising atmosphere was not present. 

Sampling of the offgas stream for PCDD/F's was undertaken on three occasions during the operation of the 

HRDF. The offgas was sampled from a point just after the bag filter. Some congeners were detected at 

levels of 0.09 ng/Nm3  I-TEQ (note that emission limits in Europe for new waste incinerators are set at 

0. lng.Nm3  I-TEQ). The gas was then combusted without carbonaceous particles being present, prior to 

release to atmosphere, hence no actual emissions of PCDD/F's occurred. 
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The recognition that conditions for either De-novo or Precursor synthesis of PCDD/F's could occur in the 

Hismelt Plant was one of the factors that led to the decision to include a high temperature gas cleaning step 

in the process flowsheet. Reacted hot gases (approximately 1500 °C) will exit the vessel and can be used to 

pre-heat and partially pre-reduce iron ore feed. The offgas will be cooled in a radiation cooler (the Offgas 

Hood) raising steam. The offgas, at approximately 1000 °C, will then be cleaned in a wet venturi scrubber. 

Particulates and soluble species, including chlorides, will be directed to the liquid phase for removal. The 

cleaned offgas will then be available for use as a fuel in the hot blast stoves or a waste heat recovery system 

for power generation. 

It is believed that emission of Dioxins and Furans will not occur in the process due to the following reasons: 

Wet scrubbing at a high temperature will remove chlorine from the gas, thus eliminating one of the 

species necessary for De- novo synthesis as the gas cools. 

Wet scrubbing at a high temperature prevents the condensation of metals on the surface of 

carbonaceous dust particles. 

Free oxygen is not present in the offgas stream as the gas has considerable reducing potential. 

After scrubbing the gas is combusted converting all organic species to CO2. 
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Herring Storer Acoustics 
Our ref: 10528-6-01093 

1.0 INTRODUCTION 

Herring Storer Acoustics was commissioned by Hlsmelt Corporation Pty Ltd to carry 
out an acoustical study of noise emissions associated with the development of a 
Hlsmelt plant, on the existing Hismelt site, on Leath Road within the Kwinana industrial 
strip. The objectives of the study are: 

- 	Determine, by modelling, noise propagation from the proposed Stage 1 plant. 

- 	Determine, by modelling, noise propagation from the combination of the 
proposed Stage 1 & Stage 2 plants. Note Stage 2 is a duplication of the Stage 1 
plant and is estimated to be constructed approximately 3-4 years after the 
construction of Stage 1. 

- 	Assess the predicted noise levels at the most stringent residences, for 
compliance with the Environmental Protection (Noise) Regulations 1997. 

- 	Examine the likely impacts from the increased road and rail movements 
associated with the project. 

All noise levels in this report are LA10  values (noise level exceeded for 10% of the time) 
unless stated otherwise. 

2.0 	EXECUTIVE SUMMARY 

The assigned levels under the Regulations at the surrounding noise sensitive premises 
range from 35 dB(A) (Medina and North Rockingham) to 45 dB(A) (Hope Valley and 
Wattleup), during the night (most stringent) period. In accordance with the Regulations, 
where there are a number of industries contributing to an excessive level at a point of 
assessment, their individual noise emissions must be at least 5 dB(A) less than the 
allowable noise level in order to not be "significantly contributing". Hence, the allowable 
levels at a noise sensitive premises, range from 30 dB(A) to 40 dB(A) during the night 
period. 

The noise emissions from the Stage 1 Hlsmelt plant are predicted to be at least 5 dB(A) 
below the assigned noise levels at the surrounding noise sensitive areas. Hence, the 
noise emissions from the Stage I proposal, corn plies at all times with the 
Environmental Protection (Noise) Regulations 1997. 

When Stage 2 is commissioned and operational, noise levels typically increase by 
2 dB(A). Nevertheless, noise levels at all noise sensitive premises, are at least 5 dB(A) 
less than the allowable levels. The most stringent location is at Medina, where the 
predicted level is 30 dB(A) under downwind conditions, meeting the allowable 30 dB(A) 
night time level. Note that the light, downwind conditions only occur for approximately 
3% of the night time. Hence, the noise emissions from the combination of the 
Stage I & Stage 2 Hlsmelt Plants, comply at all times with the Environmental 
Protection (Noise) Regulations 1997. 
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Predicted noise levels at the site boundary, are up to 65 dB(A) for both Stage 1 and 
Stage 2. At the site boundary, the noise is likely to be considered tonal due to the 
relatively high noise levels compared with the relatively low ambient levels and the type 
of equipment likely containing tonal characteristics. Therefore, in accordance with the 
Regulations, a + 5 dB(A) adjustment is to be made to the predicted level. Thus, the 
predicted level for assessment purposes is up to 70 dB(A) at the site boundary. 

The allowable level at a site boundary is currently 65 dB(A). During the review of the 
Regulations, it was put forward by the 'working group' that this criteria be relaxed to: 

70 dB(A) at a site boundary where an office is within 15 metres of this boundary 
or 
75 dB(A) at a site boundary where an office is more than 15 metres from this boundary. 

As documented in "NOISE REGULATIONS REVIEW - Outcomes of the Working Group 
Programme", it was recommended by the Department of Environmental Protection that 
the above criteria be adopted. Hence, although the predicted noise levels at the site 
boundary exceed the current criteria (including the + 5 dB(A) adjustment for tonality), 
compliance will be achieved with the proposed criteria and is therefore considered 
acceptable. 

Noise associated with increased truck movements, will have negligible impact on noise 
sensitive premises adjacent the route. 

The rail movements associated with the Stage 1 plant, will have negligible impact, since 
these trains will in effect, replace the existing BHP trains. As a worst case, there will be 
an increase of 1 train movement per day, since the BHP train had a total of 7 
movements per week as opposed to the Hlsmelt train, which will have 10 movements 
per week. Once Stage 2 commences, there will be a total of 20 movements per week 
due to the Hismeit project, hence an additional 1 movement per day, on top of Stage 
1. It is considered that the noise emissions can be managed such that there is minimal 
impact at the residences adjacent the rail network. 

The vibration from the proposed trains is likely to be similar to those already emitted by 
the current trains. From previous studies, these vibration levels are not high enough to 
cause any structural damage but are of a level where they may be perceptible. Hence, 
the magnitude of vibration will not increase however, the frequency of occurrence of 
perceptible vibration may increase, although is considered to be of negligible impact. 

3.0 CRITERIA 

Environmental noise is governed by the Environmental Protection (Noise) Regulations 
1997 (As Amended). These Regulations stipulate maximum allowable external noise 
levels determined by the calculation of an influencing factor which is then added to the 
base levels shown below. The influencing factor is calculated for the usage of land 
within the two circles, having radii 100 metres and 450 metres from the premises of 
concern. 
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TABLE 3.1 - BASELINE ASSIGNED OUDOOR NOISE LEVEL 

Premises 
Receiving Noise 

Time of Day 
Assigned Level_(dB) 

 
_ 

LA  10 LA  I LA  

Residential 0700 - 1900 hours Monday to 
Saturday  

45 55 65 

0900 - 1900 hours Sunday and Public 
Holidays  

40 50 65 

1900-2200 hours all days 40 50 55 

2200 hours on any day to 0700 hours 
Monday to Saturday and 0900 hours 35 45 55 
Sunday and Public Holidays  

Industrial and 
utility premises 

All hours 
I 

65 80 90 

Note: 	The LA,0  is the noise level exceed for 10% of the time. 
The LA, is the noise level exceed for 1% of the time. 
The LAm8,  is the maximum noise level. 

Note that with regards to the criteria for neighbouring industrial, premises, there have 
been discussions by a working group, involving the Department of Environmental 
Protection, with a resolution that the 65 dB(A) LA10  criteria, would be increased to 
75 dB(A) at the boundary or 70 dB(A) at the boundary if an office is within 15 metres of 
the boundary. This is documented in "NOISE REGULATIONS REVIEW - Outcomes of 
the Working Group Programme"; Section 2.8. 

The levels in Table 3.1 are conditional on no annoying characteristics existing in the 
noise of concern, such as tonality, amplitude modulation or impulsiveness. If such 
characteristics exist and cannot be practicably removed, then any measured level is 
adjusted according to Table 3.2 below. 

TABLE 3.2 - ADJUSTMENTS TO MEASURED LEVELS FOR INTRUSIVE CHARACTERISTICS 

Where tonality is present Where modulation is present Where impulsiveness is present 

+5 dB(A) +5 dB(A) +10 dB(A) 

Note: these adjustments are cumulative to a maximum of 15 dB(A). 

It is considered that at the residences, the magnitude of the noise will be low enough 
compared with the existing ambient noise, such that the Hlsmelt plant will not exhibit 
intrusive characteristics. 

At the site boundary, it is likely that the noise would be considered tonal, due to the 
higher noise levels compared to the relatively low ambient levels and the type of 
equipment likely containing tonal characteristics, such that the + 5 dB(A) adjustment 
should be applied to the predicted levels. 

As the plant will be a 24 hour, constant operation, the most stringent parameter and 
critical period is the LA10  night time level. 

Four areas have been selected to determine compliance and for each area, the closest 
residence with the least influencing factor has been chosen. These areas are: 

Location 1 	- Hope Valley 
Location 2 	- Medina 
Location 3 	- North Rockingham 
Location 4 	- Wattleup 
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The applicable assigned noise levels for these four locations are shown below in Tables 
3.3 and 3.4. 

TABLE 3.3 - ASSIGNED NOISE LEVELS AT MOST CRITICAL HOPE VALLEY RESIDENCES 
& WA1TLEUP RESIDENCES, dB(A) 

Time of Day 
Type of Assigned Noise Level 

LA10  j 	 L,1  L,,,, 

0700 - 1900 hours - Monday to Saturday 55 65 75 

0900 - 1900 hours - Sunday & Public Holidays 50 60 75 

1900 - 2200 hours - All Days 50 60 65 

2200 - 0700 hours - Monday to Saturday 45 55 65 

2200 - 0900 hours - Sunday & Public Holidays -- 	45 55 65 

TABLE 3.4 - ASSIGNED NOISE LEVELS AT MOST CRITICAL MEDINA & 
NORTH ROCKINGHAM RESIDENCES. dB(A)  

Time of Day 
Type of Assigned Noise Level 

LA10  LAI  

0700 - 1900 hours - Monday to Saturday 45 55 65 

0900 - 1900 hours - Sunday & Public Holidays 40 50 65 

1900 - 2200 hours - All Days 40 50 55 

2200 - 0700 hours - Monday to Saturday 35 45 55 

2200 - 0900 hours - Sunday & Public Holidays 35 45 55 

As noise at a residence is the total of noise emissions from a number of indivdual 
industries, the requirements for "significantly contributing" under Regulation 7 must be 
considered when assessing compliance with the Environmental Protection (Noise) 
Regulations 1997. In accordance with Regulation 7, noise emissions from the plant 
would be considered as not "significantly contributing" to the noise imission at a noise 
sensitive premises, if the noise at that premises is 5 dB(A) below the assigned noise 
level. 

Therefore, to comply during the night period, noise emissions from the plant are required 
to be:- 

40 dB(A) at the most constraining residences in Hope Valley and Wattleup. 
- 	30 dB(A) at the most constraining residences in Medina and North Rockingham. 

Note that the "most constraining residences" are the closest locations with negligible 
influence (in terms of the assigned noise levels) from land zoned for industrial use (Hope 
Valley, Wattleup & North Rockingham), from Area B of the Kwinana Policy Area within 
the meaning of the Environmental Protection (Kwinaria) (Atmospheric Wastes) Policy 
Approval Order 1992 (Medina & North Rockingham) and from major or secondary roads. 
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ROAD AND RAIL 

Noise from road and rail traffic is exempt from the above Regulations as specified under 
Regulation 3. The Environmental Protection Authority have produced a document: EIA 
No. 14 (Version 3) Road and Rail Transportation Noise to assess such activities. This 
provides acceptable noise increases when a change in the infrastructure occurs 
(whether this be increased traffic, change of alignment etc); the amount is dependent 
upon the existing noise levels at the residences as shown below. 

TABLE 3.5 - ACCEPTABLE NOISE LEVEL INCREASE DEPENDENT UPON 
EXISTING NOISE LEVELS, dB(A) 

Rating Existing LA ppp,, Existing LA,fl  Ninhi Allowable Increase 

NO 50 40 4 

Ni 51-55 41-45 3 

N2 56-60 46-50 1.5 

N3 61-65 51-55 0.5 

N4 66-70 56-60 0 

N5 >70 >60 0 

Note: The rating given to a particular residence is the highest of the day or night times. 

Therefore, if the existing level at a location of interest is LAeq  Day of 52 dB(A) and an 
LAeq  Night of 47 dB(A), the resultant rating is N2 and the allowable change in noise level 
would be 1.5 dB(A). 

4.0 MODELLING 

Modelling of the noise emissions from the proposed Hlsmelt plant was carried out using 
the program "Environmental Noise Model" (ENM). Both overall noise level contour plots 
and single point calculations were performed. Noise contours show the overall noise 
levels over the surrounding areas whilst single point calculations show the influence of 
individual items of plant on the overall noise level at a specific location. 

Both the noise contour and single point calculations used the following input data: 

Ground contours. 

Sound power levels either supplied by Hlsmelt Corporation or from 
measurements carried out of the pilot plant located on the site. These are 
attached in Appendix E. 

The site layout as shown on Drawing 40-00-OODEOO-YH033 Rev. B (See Figure 
Al in Appendix A for plan). 

Weather conditions used to model worst case propagation were as stipulated within the 
Environmental Protection Authority's "Draft Guidance for Assessment of Environmental 
Factors No. 8 - Environmental Noise" as listed in Table 4.1. 
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TABLE 4.1 - METEOROLOGICAL CONDITIONS USED IN NOISE MODELLING 

Condition Night Period 

Temperature (°C) 15 

Relative humidity (%) 50 

Temperature inversion (°C/1 COrn) 2 

Wind speed (m/s) 3 

Winds from the south-west through west to north-east were considered in the 
calculations, to assess the worst case wind directions for the various locations. 

ROAD AND RAIL 

The existing road and rail movements were sourced from file data, Main Roads of 
Western Australia Traffic Counts and Australian Railroad Group with the increase in 
these movements associated with this project provided by Hlsmelt Corporation Pty Ltd 
as shown below in Table 4.2. 

TABLE 4.2 - EXISTING AND INCREASE IN TRAFFIC MOVEMENTS 

Description 
Road Traffic (vehicles per day) Rail Traffic (movements per day) Rockingham Road 

Existing 26943 33 

Proposed Increase 73 1 
Stage 1 

Proposed Increase 73 1 
Stage 1 & 2 

Note: 	Percentage of heavy vehicles was based on Thomas Road, being approximately 12%, as this figure 
was not available for Rockingham Road. 
# Based on existing being 230 movements per week and the increase being 5 trains per week. 
Road traffic for Stages 1 & 2 is for truck movements only. 

Note that for rail traffic, the worst case increase has been used. The existing BHP train 
has 7 movements per week whilst the Hismelt train, which effectively replaces the BHP 
train, has 10 movements per week, such that the worst case is a 1 movement per day 
increase. Once Stage 2 is operational, there will be an additional train movement per 
day (on top of that already for Stage 1). 

The main truck usage will be for the transport of lime from the Cockburn Cement site on 
Russell Road to the Hismelt site and for the transport of slag to a local slag processing 
facility. As the route to the slag processing facility is currently unknown, it is considered 
that the most critical residences, for the impact of truck noise, are those on Rockingham 
Road in Wattleup. 
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5.0 RESULTS 

Resultant noise levels at the most constraining residences, for the various scenarios and 
wind directions, are listed in Table 5.1 below. 

TABLE 5.1 - PREDICTED NOISE LEVELS FOR VARIOUS SCENARIOS 
PPIfl( 	r4Rl&\ 

Location 
Wind Direction 

W SW NW N NE 

Stage I Plant Only  

Hope Valley 36 36 34 27 25 

Medina 28 26 28 27 22 

North Rockingham 16 14 17 18 18 

Wattleup 21 23 14 11 11 

Stage I & 2 Plants 

Hope Valley 38 38 36 29 27 

Medina 30 28 30 29 24 

North Rockingham 17 15 18 19 19 

Wattleup 24 1 	25 16 13 1 	13 

Noise contours for the above scenarios (with all wind directions combined) are contained 
in Appendices as follows: 

Appendix B Figure 131 
Stage 1 Hlsmelt Plant 

Appendix C Figure Cl 
Stages 1 & 2 Hlsmelt Plant 

Appendix D contains the single point calculations and noise source rankings for each 
location and scenario, under the worst case wind direction. 

Note, by showing the winds occurring in all directions simultaneously, presents a worst 
case scenario, but one that cannot occur in practice, since winds cannot be from all 
directions at once. 

Single point calculations were carried out for the boundary of the site and are 
summarised below in Table 5.2. 

TARE F 52 - PREDICTED NOISE LEVEIS AT THE SITE BOUNDARY. dB(A 

Location Stage I Plant Stage 1 & 2 Plant 

South Boundary 59 60 

East Boundary 55 64 

North Boundary 65 65 
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ROAD AND RAIL 

The change in LAeq  values are shown below for road and rail transportation. Assuming 
the increased traffic flow is distributed evenly during the day and night periods, the 
increase shown applies to both times (day and night). 

TABLE 5.3 - INCREASE IN L NOISE LEVEL FOR ROAD AND RAIL TRANSPORTATION 

Transport 
Increase in LAeq  dB(A) 

Stage_I Stage _I_&_2 

Road 0.0 0.0 

Rail 0.1 	- 0.1 

Note: 	Calculations based on noise levels from existing Australian Railroad Group Trains. 
Increase shown for Stage 1 & 2 is the increase between Stage 1 only and Stage 1 & 2. 

The details of the proposed train are as follows: 

- 	1 x 3000HP 82/81 Class diesel electric locomotive 
- 	40 bottom dump wagons, 26t tare, loot gross, 16.9m length 
- 	Trailing length approximately 660m 
- 	Rail trip is 18 hours 
- 	Unloading at Kwinana 2 hours 
- 	Loading at Koolyanobbing 2 hours 

6.0 DISCUSSION 

Given the overall noise level, spectral make-up and ambient levels at the residences, it 
is unlikely that the noise will contain any intrusive characteristics (tonality, modulation 
and impulsiveness). Hence, the adjustments of Table 3.2 do not apply. 

From Table 5.1, it is evident that the noise emissions from the Hlsmelt Stage 1 plant are 
at least 5 dB(A) below the assigned noise levels at the surrounding residences. Hence, 
the noise from the Stage I proposal corn plies at all times with the Environmental 
Protection (Noise) Regulations 1997. 

Similarly, the noise emissions from the combination of the Stage 1 & 2 plants are also, 
at least 5 dB(A) less than the assigned noise levels. Hence, the noise from the Stage 
I & 2 plants, comply at all times with the Environmental Protection (Noise) 
Regulations 1997. 

For information, the most constraining location is that of Medina and the highest ranked 
noise sources are the Condenser Cooling Towers. The sound power level shown in 
Appendix E is very stringent, however we understand that the suppliers of these towers 
have committed to achieving these noise levels. Note that although Medina is the most 
stringent location, light downwind conditions only occur for approximately 3% of the time 
(see Appendix F). 

The sound power levels in Appendix E, should form part of the specification to 
equipment suppliers, to ensure the prescribed standards of the Regulations are 
achieved. 
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Predicted noise levels at the site boundary, are up to 65 dB(A) for both Stage 1 and 
Stage 2. At the site boundary the noise is likely to be considered tonal, due to the 
relatively high noise levels compared to the relatively low ambient levels and the type 
of equipment likely containing tonal characteristics. Therefore, in accordance with the 
Regulations, a + 5 dB(A) adjustment is to be made to the predicted level. Thus, the level 
for assessment purposes is up to 70 dB(A) at the site boundary. 

The allowable level at a site boundary is currently 65 dB(A). During the review of the 
Regulations, it was put forward by the 'working group' that this criteria be relaxed as 
follows: 

70 dB(A) at a site boundary where an office is within 15 metres of this boundary 
or 
75 dB(A) at a site boundary where an office is more than 15 metres from this boundary. 

As documented in "NOISE REGULATIONS REVIEW - Outcomes of the Working Group 
Programme", it was recommended by the Department of Environmental Protection that 
the above criteria be adopted. Hence, although the predicted noise levels at the site 
boundary are predicted to exceed the current criteria (including the +5 dB(A) adjustment 
for tonality), compliance will be achieved with the proposed criteria and is therefore 
considered acceptable. 

{s1D71IIIi 

The noise due to the trucks transporting lime from Cockburn Cement in Munster to 
Kwinana, is predicted to have no significant impact at the most critical residences on 
Rockingham Road, due to the existing high volumes of traffic and hence, high noise 
levels. 

It is estimated that residences adjacent the railway network (typically 30 metres from the 
track), would be in Rating N4 of Table 3.5, based on maximum noise levels from existing 
Western Australian freight trains. Hence, a 0.0 dB(A) increase is considered acceptable 
in accordance with EPA Statements for EtA No.14 (Version 3) Road and Rail 
Transportation Noise (Draft 10/05/00). 

Calculations indicate the noise level increase would be in the order of 0.1 dB(A) between 
the existing and Stage 1 conditions and an additional 0.1 dB(A) between Stage I and 
Stage 1 & 2 conditions. Hence, this represents a total increase, between the existing 
and Stage I & 2 conditions, of 0.2 dB(A). The total increase in noise level is marginally 
above the allowable 0.0 dB(A) specified in the criteria. This is not considered significant 
as the calculations were conservative, in that the noise levels used were for maximum 
power and speed and the existing noise levels are likely to be higher once Stage 2 
commences (due to other projects increasing rail movements), such that the minimal 
change in noise level is unlikely to be noticeable or of any impact. 

The preferred rail freight contractor, has provided the following information with regards 
to minimising noise emissions: 

". - . before commencing operations, [the preferred rail operator] would determine the most 
appropriate driver technique for noise sensitive areas so as to minimise pass by noise. 
This includes the most appropriate throttle settings, braking techniques and fuel saving 
techniques. 
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In addition, as part of [the preferred rail operator's] Environment, Health and Safety 
Management System, [the preferred rail operator] would [manage] any noise complaints 
and whenever possible, modify [their] operations to mitigate unnecessary noise due to 
operations." 

It was also noted by the preferred rail operator that there are no steep gradients 
adjacent noise sensitive areas such that low power settings can be used. 

The vibration from the proposed trains is likely to be similar to those already emitted by 
the current trains. From previous studies, these vibration levels are not high enough to 
cause any structural damage but are of a level where they may be perceptible. Hence, 
the magnitude of vibration will not increase however, the frequency of occurrence of 
perceptible vibration may increase once Stage 2 commences, although is considered 
to be of negligible impact. 

Therefore, it is considered that the noise emissions from the Hlsme!t project and 
associated activities can be managed to comply with all of the specified criteria. 

For: HERRING STORER ACOUSTICS 

Terry George 	 Checked: Lynton Storer 

5 April 2002 
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FIGURE Al - HISMELT PLANT LAYOUT 
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ENM NOISE CONTOUR MAP - HISMELT STAGE 
FIGURE BI 
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ENM NOISE CONTOUR MAP - HISMELT STAGES I & 2 
FIGURE Cl 
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Noise Source Ranking For Hismelt 

Stage I Plant Only 

PROGRAM ENM SOURCE RANKING 
SINGLE POINT CALCULATION 

X= 3328 .1 Y= 2638.7 Z= 17.0 
Hope Valley 

SOURCE TITLE dB(A) 

12 Condenser Cooler Tower 30.7 
9 Offgas Cooler Tower 29.9 
4 Existing Cooling Towers - 3 fans 29 
1 Hot Gas Fan 24.9 
10 SRV Offgas Combustion Fan 24.4 
500 Front End Loaders 22.6 

3 Wet Surface Air Cooler 21.1 
2 Underneath Cooling Fan 20.6 

101 Coal Mill 19 
5 Cold Blast Blower 17 
6 Cold Blast Blower 12.4 

13 Steam Turbines Enclosed 9.2 
8 Combustion Air Fan - 2 off 3.9 
7 Existing Stove System 2.9 
14 Scrubber Oxidation Air Compressor -4.1 

TOTAL 36.1 

PROGRAM ENM SOURCE RANKING 
SINGLE POINT CALCULATION 

X= 4262 .3 Y= -20.0 Z= 17.0 
Medina 

SOURCE TITLE dB(A) 

12 Condenser Cooler Tower 22.2 
500 Front End Loaders 22.1 
9 Offgas Cooler Tower 21.7 
4 Existing Cooling Towers - 3 fans 21 
10 SRV Offgas Combustion Fan 17.7 
3 Wet Surface Air Cooler 13.3 

14 Scrubber Oxidation Air Compressor 6.2 
5 Cold Blast Blower 4.1 

13 Steam Turbines Enclosed 3.7 
2 Underneath Cooling Fan 2.6 
6 Cold Blast Blower 1.7 
1 Hot Gas Fan 1.6 

101 Coal Mill 0.7 
7 Existing Stove System -3.3 
8 Combustion Air Fan - 2 off -4.4 

TOTAL 	 28.5 

Herring Storer Acoustics 	 01093S7 Ranking.xls I Page 1 



Job No. 01093 
	

5/04/2002 

PROGRAM ENM SOURCE RANKING 
SINGLE POINT CALCULATION 

X -735 .9 Y=-3634.0 Zr 1.5 
North Rockingham 

SOURCE TITLE dB(A) 

500 Front End Loaders 12.2 
2 Underneath Cooling Fan 10.3 
4 Existing Cooling Towers - 3 fans 9.2 
12 Condenser Cooler Tower 7 
5 Cold Blast Blower 7 

10 SRV Offgas Combustion Fan 6.2 
101 Coal Mill 4.7 

3 Wet Surface Air Cooler 2.8 
1 Hot Gas Fan 2.7 
9 Offgas Cooler Tower 1.8 
8 Combustion Air Fan - 2 off -0.1 
14 Scrubber Oxidation Air Compressor -0.6 
13 Steam Turbines Enclosed -2.1 
7 Existing Stove System -4.7 
6 Cold Blast Blower -8 

TOTAL 	 17.9 

PROGRAM ENM SOURCE RANKING 
SINGLE POINT CALCULATION 

X=365 	1.0 Y=5469.0 Z= 17.6 
Wattleup 

SOURCE TITLE dB(A) 

12 Offgas Boiler Cooler Tower 16.2 
9 Offgas Cooler Tower 15.7 

500 Front End Loaders 14.7 
4 Existing Cooling Towers - 3 fans 14.4 
1 HotGasFan 11.2 

10 SRV Offgas Combustion Fan 10.8 
2 Underneath Cooling Fan 9 

101 Coal Mill 7.1 
3 Wet Surface Air Cooler 6.9 
6 Cold Blast Blower 1.1 
5 Cold Blast Blower 0.5 
13 Steam Turbines Enclosed -1.8 
8 Combustion Air Fan - 2 off -9.9 
7 Existing Stove System -15.5 
14 Scrubber Oxidation Air Compressor -15.9 

TOTAL 22.6 

Herring Storer Acoustics 	 01093S7 Ranking.xls I Page 2 
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Stage I & 2 Plant Only 

PROGRAM ENM SOURCE RANKING 
SINGLE POINT CALCULATION 

X= 3328 .1 Y= 2638.7 Z= 17.0 
Hope Valley 

SOURCE TITLE 	 dB(A) 

29 Offgas Cooler Tower 2 31.8 
12 Condenser Cooler Tower 30.9 
9 Offgas Cooler Tower 29.9 
4 Existing Cooling Towers - 3 fans 29 
21 Hot Gas Fan 2 28.2 
1 Hot Gas Fan 24.9 

23 Wet Surface Air Cooler Stge 2 22.7 
500 Front End Loaders 22.7 
22 Underneath Cooling Fan 2 22.6 
201 CoaIMilI2 22 
10 SRV Offgas Combustion Fan 21.7 
3 Wet Surface Air Cooler 21.1 
2 Underneath Cooling Fan 20.6 

101 Coal Mill 19 
5 Cold Blast Blower 17.1 

26 Cold Blast Blower 2 15.4 
32 Condenser Cooler Tower 2 14.1 
34 Scrubber Oxidation Air Compressor 2 13.2 
6 Cold Blast Blower 12.3 

30 SRV Offgas Combustion Fan 2 11.1 
25 Cold Blast Blower 2 10 
13 Steam Turbines Enclosed 5.6 
8 Combustion Air Fan -2 off 3.8 
7 Existing Stove System 3 
28 Combustion Air Fan 2 0.6 
33 Steam Turbines Enclosed 2 -0.8 
27 Existing Stove System 2 -1.1 
14 Scrubber Oxidation Air Compressor -4 

TOTAL 	 38.4 

Herring Storer Acoustics 	 01093S7 Ranking.xls I Page 3 
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PROGRAM ENM SOURCE RANKING 
SINGLE POINT CALCULATION 

X=4262 .3 Y= -20.0 Zr  17.0 
Medina 

SOURCE TITLE 	 dB(A) 

32 Condenser Cooler Tower 2 23.1 
12 Condenser Cooler Tower 22.2 
500 Front End Loaders 22.1 
9 Offgas Cooler Tower 21.7 
4 Existing Cooling Towers - 3 fans 21 
21 Hot Gas Fan 2 18.5 
10 SRV Offgas Combustion Fan 17.7 
22 Underneath Cooling Fan 2 16 

201 Coal Mill 2 14.5 
23 Wet Surface Air Cooler Stge 2 14 
3 Wet Surface Air Cooler 11.6 

29 Offgas Cooler Tower 2 7.6 
34 Scrubber Oxidation Air Compressor 2 6.5 
14 Scrubber Oxidation Air Compressor 6.2 
30 SRV Offgas Combustion Fan 2 5.5 
5 Cold Blast Blower 4.1 
33 Steam Turbines Enclosed 2 3.9 
13 Steam Turbines Enclosed 3.7 
26 Cold Blast Blower 2 2.7 
2 Underneath Cooling Fan 2.6 
6 Cold Blast Blower 1.7 
1 Hot Gas Fan 1.6 

25 Cold Blast Blower 2 1.5 
101 Coal Mill 0.7 
7 Existing Stove System -3.3 
8 Combustion Air Fan - 2 off -4.4 

28 Combustion Air Fan 2 -9.8 
27 Existing Stove System 2 -10.2 

TOTAL 	 30.3 

Herring Storer Acoustics 	 01093S7 Rariking.xls I Page 4 
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PROGRAM ENM SOURCE RANKING 
SINGLE POINT CALCULATION 

X= -735 .9 Y=-3634.0 Z= 1.5 
North Rockingham 

SOURCE TITLE 	 dB(A) 

500 Front End Loaders 12.2 
2 Underneath Cooling Fan 10.3 
4 Existing Cooling Towers - 3 fans 9.2 
32 Condenser Cooler Tower 2 7.5 
29 Offgas Cooler Tower 2 7.3 
12 Condenser Cooler Tower 7 
5 Cold Blast Blower 7 
10 SRV Offgas Combustion Fan 6.2 
101 Coal Mill 4.7 

3 Wet Surface Air Cooler 2.8 
1 Hot Gas Fan 2.7 
9 Offgas Cooler Tower 1.8 
8 Combustion Air Fan -2 off -0.1 
30 SRV Offgas Combustion Fan 2 -0.4 
14 Scrubber Oxidation Air Compressor -0.6 
13 Steam Turbines Enclosed -2.1 
33 Steam Turbines Enclosed 2 -2.1 

201 Coal Mill 2 -2.4 
34 Scrubber Oxidation Air Compressor 2 -3.8 
25 Cold Blast Blower 2 -4 
7 Existing Stove System -4.7 
23 Wet Surface Air Cooler Stge 2 -5.7 
21 Hot Gas Fan 2 -5.8 
26 Cold Blast Blower 2 -7.9 
6 Cold Blast Blower -8 

22 Underneath Cooling Fan 2 -10 
27 Existing Stove System 2 -20.3 
28 Combustion Air Fan 2 -20.9 

TOTAL 	 18.8 

Herring Storer Acoustics 	 01093S7 Ranking.xls / Page 5 
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PROGRAM ENM SOURCE RANKING 
SINGLE POINT CALCULATION 

X= 365 	1.0 Y= 5469.0 Z= 17.6 
Wattleup 

SOURCE TITLE 	 dB(A) 

12 Offgas Boiler Cooler Tower 17.2 
9 Offgas Cooler Tower 16.7 

29 Offgas Cooler Tower 2 16.7 
500 Front End Loaders 15.7 
4 Existing Cooling Towers - 3 fans 15.4 
21 Hot Gas Fan 2 13.1 
1 Hot Gas Fan 12.2 

30 SRV Offgas Combustion Fan 2 12 
10 SRV Offgas Combustion Fan 11.8 
22 Underneath Cooling Fan 2 10.3 
2 Underneath Cooling Fan 10 

201 Coal Mill 2 8.4 
23 Wet Surface Air Cooler Stge 2 8.3 
101 Coal Mill 8.1 
3 Wet Surface Air Cooler 7.9 
6 Cold Blast Blower 2.1 
34 Scrubber Oxidation Air Compressor 2 1.6 
5 Cold Blast Blower 1.5 
13 Steam Turbines Enclosed -0.8 
26 Cold Blast Blower 2 -2.1 
32 Offgas Boiler Cooler Tower 2 -2.6 
25 Cold Blast Blower 2 -4 
33 Steam Turbines Enclosed 2 -6.4 
8 Combustion Air Fan - 2 off -8.9 
7 Existing Stove System -14.5 
14 Scrubber Oxidation Air Compressor -14.9 
28 Combustion Air Fan 2 -15.4 
27 Existing Stove System 2 -18.2 

TOTAL 	 25.3 

Herring Storer Acoustics 	 01093S7 Ranking.xls / Page 6 
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Herring Storer Acoustics 
Appendix E 

APPENDIX E - SOUND POWER LEVELS 

The sound power levels used in the ENM model are listed in Table El. 

TABLE El - HISMELT SOUND POWER LEVELS 

IT Items of Equipment Plant SWL
dB(A) 

Stage 1 & 2 Noise Sources - Each Stage 

Coal MIII 104 

Hot Gas Fan 101 

Underneath Cooling Fan 97 

Wet Surface Air Cooler 98 

Existing Cooling Tower (Stage 1 Only) 104 

Cold Blast Blower (2 off) 106 

Existing Stove System 106 

Combustion Air Fan 99 

Offgas Cooling Tower 106 

SRV Offgas Combustion Fan ioo 

SRV Condenser Cooling Tower 106 

Steam Turbine (Enclosed) 92 

Scrubber Oxidation Air Compressor 88 

966 Front End Loader (2 off) 107 

Note: SWL is sound power level. 



APPENDIX F 

WIND ROSE INFORMATION 



I. .1 	i 	1 	71 	T1 	TE T1L 	I_ t_ L_ 

SITE - MAIN METEOROLOGICAL STATION CALIBPJ\rE;D 	(ALCOA "CIA" LAKE) DATA PERIOD: 1.07.1995 	TO 30.06.2000 INCLUSIvE. 
DAILY TIME R\NGES: 	2200 TO 0700 FlOURS. 

WIND SPEED - WIND DIRECTION PERCENTAGE OCCURRENCE MATRIX *' 
WIND SPEED 
RANGE (MIS) N 	NNE 	NE ENE E 

WIND DIRECTION SECTOR 
ESE SE SSE S SSW 	SW WSW W WNW NW NNW TOTALS 

OVER 13.5 
I 	0.0 

12.0 - 	13.5 
0.0 

10.5 - 	12.0 
0.0 

9.0 - 	10.5 
0.1 I 	0.2 

7.5 - 	9.0 0.1 0.2 0.2 0.1 0.1 0.2 0.1 I 	1.0 
6.0 	- 7.5 0.4 1.2 1.0 0.2 0.1 	0.3 0.5 0.5 0.2 0.1 I 	4.6 
4.5 	- 6.0 0.1 	0.2 	0.2 1.1 2.8 2.5 0.7 0.2 0.3 0.3 	0.6 0.0 0.8 0.5 0.2 I 	1.1.5 
3.0- 4.5 0.2 	0.5 	1.2 3.0 4.1 3.5 2.4 1.7 2.1 0.9 	0.9 1.0 1.4 1.1 0.5 0.1 24.6 
1.5 	- 3.0 0.3 	1.2 	5.3 3.9 5.7 4.9 5.2 6.1 4.8 1.7 	0.6 0.5 0.9 0.9 0.4 0.2 I 	42.9 
0.5 	- 1.5 0.2 	0.5 	1.4 1.7 2.2 1.7 :1.6 1.4 1.0 0.6 	0.3 0.2 0.2 0.3 0.2 0.2 I 	13.6 

TOTALS 0.9 	2.4 	8.2 10.2 16.3 	13.7 10.2 9.4 

--------------------------------------------------------------------------------------- 

8.2 3.6 	2.7 3.2 4.0 3.1 1.5 0.1; 
CALMS ( 	LESS THAN 	0.5 MIS 	) : 1.7% 
DATA RECOVERY; 98.7 
SAML'LING TIME; 10 MINUTES 

SUMMARY STATISTICS 

MEAN (MIS) STD. DEV. (MIS) MAX. (MIS) SCALAR WIND SPEED 	 3.0 	 1.6 	 13.7 NORTIIERLy COMPONENJ' 	 -0.6 	 1.8 	 9.0 
EASTERLY COMPONEN'r 	 1.2 	 2.7 	 -13.7 



SITE - MAIN METEOROLOGICAL STATION CALIHRATED (ALCOA "C,A" LAKE) 
DATA PERIOD: 1.07.1995 	TO 30.06.2000 INCLUSIVE. 
DAILY TIME RANGES: 1900 TO 2200 HOURS. 

WIND SPEED - WIND DIRECTION PERCENTAGE OCCURRENCE MATRIX 
WIND SPEED 

WIND DIRECTION SECTOR 
RANGE 	(M/S) N 	NNE 	NE EWE E ESE SE 	SSE S SSW 	SW WSW W WNW NW NNW TOTALS 

OVER 	1.3.5 
I 	0.0 

12.0 	- 	13.5 
I 	0.0 

10.5 	- 	12.0 
0.0 

9.0 	- 	10.5 
 

7.5 	- 	9.0 0.1 0.1 0.1 0.1 0.1 I 	0.6 

6.0 	- 	7.5 0.2 0.5 0.2 	0.1. 0.2 0.6 	0.3 0.5 0.3 0.1 0.1 I 	3.2 

4.5 	- 	6.0 0.1. 	0.1 	0.1 0.2 0.5 0.0 0.9 	0.4 1.0 2.3 	0.0 0.8 0.6 0.6 0.3 0.1 I 	9.7 

3.0 	- 	4.5 0.2 	0.5 	0.6 0.8 1.0 1.9 2.1 	2.6 5.6 5.7 	1.5 0.9 1.5 1.1 0.7 0.3 26.8 

1.5 	- 	3.0 0.4 	0.7 	1.6 1.7 3.3 4.9 4.7 	6.3 10.6 4.7 	1.4 0.8 1.1 1.1 0.9 0.3 I 	14.7 

0.5 	- 	1.5 0.2 	0.4 	0.9 1.1 1.6 1.4 1.3 	1.6 1.2 0.9 	0.4 0.2 0.3 0.5 O.'i 0.3 I 	.12.7 

TOTALS 1.0 	1.8 	3.1 3.9 6.7 9.5 9.2 	10.9 

----------------------------------------------------------------------------------------- 

18.6 14.2 	4.5 3.4 3.0 3.5 2.6 1.0 

CALMS 	( LESS THAN 0.5 M/S 	) : 2.2% 
DATA RECOVERY; 99.1% 
SAMPLING TIME: 10 MINUTES 

SUMMARY STATISTICS k** 

MEAN (M/S) 5fl) DEV. (M/S) MAX. (M/S) 
SCALAR WIND SPEED 	 2.9 	 1.5 	 10.0 NORTHERLy COMPONENT 	 -1.4 	 2.0 	 -8.2 
EASTERLY COMPONENT 	 0.1 	 2.2 	 --10.0 



m--  Ir4w .1 

SITE - N/UN METEOROLOGICAL STIVrION CALII3RIVIED 	(ALCOA C,A" LAKE) 
DATA PERIOD: 1.07.1995 	TO 30.06.2000 INCLUSIVE. 
DAILY TIME RANGES: 	0700 TO 1900 HOURS. 

WIND SPEED - WIND DIRECTION PERCENTAGE OCCURRENCE MATRIX 
WIND SPEED WIND DiRECTION SECTOR 
RANGE 	(MIS) N 	NNE 	NE ENE K ESE SE SSE S SSW SW WSW W WNW NW NNW TOTALS 

OVER 13.5 
0.0 

12.0 	- 	13.5 
I 	0.0 

10.5 	- 	12.0 
0.0 

9.0 	- 	10.5 
0.1 0.1 I 	0.3 

7.5 	- 	9.0 0.2 0.2 0.1 0.5 0.4 0.2 0.2 0.1 I 	2.0 

6.0 	- 	7.5 0.1 	0.1 	0.2 0.7 1.1 0.6 0.2 0.1 2.1 1.7 0.8 0.5 0.2 0.]. 0.1 I 	8.6 

4.5 	- 	6.0 0.2 	0.4 	0.9 1.5 2.5 1.6 0.8 0.4 0.5 4.4 3.8 2.6 1.1 0.0 0.4 0.3 I 	22.2 

3.0 	- 	4.5 0.5 	1.3 	1.9 2.6 3.0 2.2 1.8 1.5 1.5 4.2 3.7 3.7 1.9 1.-1 1.2 0./ I 	33.2 

1.5 	- 	3.0 0.6 	1.4 	2.4 2.1 2.3 1.7 1.7 1.7 1.9 2.0 1.5 1.4 1.7 2.0 1.3 0.7 I 	26.4 

0.5 	- 	1.5 0.2 	0.3 	0.5 0.5 0.6 0.5 0.5 0.4 0.4 0.4 0.3 0.2 0.3 0.4 0.4 0.2 I 	6.2 

TOTALS 1.6 	3.5 	6.0 7.7 9.7 6.6 5.1 4.0 

----------------------------------------------------------------------------------------- 

4.3 13.7 11.4 9.0 5.8 5.2 3.5 2.0 

CALMS 	( LESS THAN 	0.5 MIS 	) : 1.0% 
DATA RECOVERY; 	98.6 
SAMPLING TIME: 10 MINUTES 

SUMMARY STATISTICS 

MEAN (MIS) STD. DEV. (MIS) MAX. (MIS) 
SCALAR WIND SPEED 	 3.9 	 1.7 	 13.6 
NORTHERLY COMPONENT 	 --1.0 	 2.6 	 -9.7 
EASTERLy COMPONENT 	 -0.2 	 3.3 	 -13.6 
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The Management of 
Tributyltin (TBT) Anti-Foulants 
in Western Australia 
THE ISSUE 

Any object submersed in marine waters for a period 

of time provides a potential habitat for marine 

organisms. Many of these organisms attach themselves 

in a manner which creates maximum turbulence to 

their surrounding water to maximise feeding 

opportunities. Unfortunately, when the host body 

is a vessel, this build up (called hull fouling) causes 

significant drag and subsequent increased operating 

costs. Vessel bottoms not protected by anti-fouling 

systems may gather 150kg of fouling per square metre 

in less than 6 months at sea. On a large oil tanker with 

40,000 square metres of underwater hull surface, this 

can add up to 6,000 tonnes of fouling. Just a small 

amount of fouling can lead to increased fuel 

consumption of up to 40 per cent and increased 

emissions to air. Effective anti-fouling systems also 

reduce the risk of introduction of marine pests from 

"infected areas, as they are less likely to be 

transported on ships' hulls. The use of anti-fouling hull 

coatings has significantly reduced the operating costs 

for vessels through savings in fuel, less dry docking 

and reduced maintenance costs. 

The concern, however, is in respect to Tributyltin (181), 

the principal toxic ingredient of anti-fouling paints 

since the mid-1960s. TBT has been found to produce 

deformities in various shellfish such as oysters and sea 

snails. TBT anti-fouling paints work by releasing, 

in a controlled manner, small quantities of TBT, which 

is toxic to fouling organisms. Whilst TBT dissolved in 

the water column breaks down into much less harmful 

products within days, its accumulation in bottom 

sediments particularly in heavily used areas such 

as ports, marinas and ship maintenance areas, requires 

longer periods for breakdown to occur. 

INTERNATIONAL ASPECTS 

In 1990, the Marine Environment Protection 

Committee of the International Maritime Organisation 

(IMO) adopted a resolution regarding measures to 

control the potential adverse impacts associated with 

the use of TBT compounds in anti-fouling paints. 

In light of this, in the 1990s most countries around 

the world introduced a ban on the use of 181 paints 

for small craft (less than 25 metres) and placed 

controls on the leaching rate of TBT from the paints. 

Small craft were targeted first, due to fact that they 

are usually moored for long periods of time, in large 

numbers, in calm protected areas that have low water 

circulation rates. Many countries (including Australia) 

have also adopted various controls on the repair 

and dry-docking of TBT coated ships to eliminate 

contamination associated with discharge from docks 

after hull cleaning and blasting operations. 

In November 1999 the IMO directed the Marine 

Environment Protection Committee to develop an 

instrument, legally binding throughout the world, 

to address the harmful effects of anti-fouling systems 

used on ships. The objective is to institute a global ban 

on the application of TBT paints on ships by 1 January 

2003 and a complete prohibition on the presence of 

TBT paints on ships by 1 January 2008. The 5-year 

gap allows for ships legally coated with TBT before 

1 January 2003 to operate until their next dry-docking 

for maintenance. 

In the past, the call for an outright ban on the use 

of TBT paints had been rejected for fear of introduction 

of alternatives of unknown, and possibly more severe, 

impact. Internationally, research has continued on the 

development of alternative anti-fouling systems, and 

whilst some have been developed, none is as effective, 

durable and lasting as the 181 paints. The issue of 

suitable alternatives and other potential environmental 

impacts will need to be considered as the international 

community moves towards a global ban. 

AUSTRALIAN ASPECTS 

Most Australian States have adopted legislation that: 

i) 	prohibits the use of TBT paints on vessels less than 

25 metres in length 



limits the leaching rate of 181 paints used on vessels 

of greater than 25 metres to 4-5 micrograms per square 

centimetre per day 

prohibits the in-water cleaning of hulls (in order to prevent 

debris and TBT paint flakes accumulating on the seabed) 

requires ship maintenance facilities to contain and dispose 

of hull debris in an approved manner 

The Australian and New Zealand Environment and Conservation 

Council (ANZECC) has published a Code of Practice for Antifouling 

and In-water Hull Cleaning and Maintenance. This has provided 

guidance to industry and regulators in applying a consistent 

approach to the management of these activities. 

WESTERN AUSTRALIAN ASPECTS 

Regulations which reflect the above controls on TBT paints 

have been introduced in WA by the Department of Environmental 

Protection (DEP). The DEP conducted a formal investigation into 

the impact of TBT paints on the marine environment, releasing a 

report titled 'The Environmental Impact of Organotin Anti-fouling 

Paints in Western Australia" which led to the introduction 

of legislation in 1991. The DEP also licenses ship maintenance 

facilities to ensure any toxic residues and discharges from hull 

cleaning activities are collected and disposed at approved 

landfill facilities. 

FREMANTLE PORT I 

HARBOUR ASPECTS 

In 1998 the Fremantle Port introduced a ban on in-water hull 

cleaning in port waters, consistent with the ANZECC Code of 

Practice. This complemented the regulatory controls introduced 

by the DEP and was further enhanced by the closure of the 

slipways located in the Fremantle Inner Harbour. 

A recent comprehensive sediment survey conducted by DA Lord 

Et Associates on behalf of the Kwinana Industries determined that 

28 of the 31 sites sampled had TBT levels less than the suggested 

ANZECC screening guideline level of 5 pg 181 kg -1. This means 

there were only 3 locations, typically those associated with 

extensive hull cleaning operations in the past, with elevated 181 

levels at which further investigation for potential environmental 

impacts should be undertaken. All measured TBT levels were 

significantly lower than those reported in the Department of 

Environmental Protection's 1996 report "Southern Metropolitan 

Coastal Waters Study", indicating that the controls on TBT use and 

ship maintenance activities have been very effective in reducing 

181 entering the marine environment and that degradation is 

occurring at a faster rate than accumulation. 

Additional work conducted by Fremantle Port also shows that the 

elevated levels of TBT in the area of the old slipways in the Inner 

Harbour have been declining steadily since the slipways were 

taken Out of service. 

It is expected that even with considerably increased shipping 

activities, TBT levels in local sediments will reduce to levels that 

will not impact on the marine environment due to the fact that: 

international and national initiatives to reduce and replace 

181 paints are in place 

tributyltin degrades naturally over time 

controls are now in place to manage the accumulation that has 

occurred, predominantly in hull cleaning areas 

Monitoring within port waters will continue to occur as part 

of Fremantle Port's Marine Quality Monitoring Program and the 

Kwinana Industries Council water quality monitoring programs 

to confirm the downward trend in 181 levels. 

S U MM A RY 

The potential adverse environmental impacts of TBT- based 

antifouling systems are understood at a local, national and 

international level. Considerable action has been undertaken to 

reduce the impact through complementary international guidelines, 

regulatory controls at a State level and Fremantle Port restrictions 

on activities considered to present the greatest threats: for example, 

use on small craft, hull cleaning and dry dock maintenance facilities. 

A comprehensive 1999 sediment contamination survey conducted 

in waters surrounding Fremantle Port has confirmed that 181 levels 

have declined dramatically since the previous 1996 study and that 

there are only a few isolated "hot spots" of concern. 

The International Maritime Organisation intends to introduce 

a global ban on the application of 181 in antifouling systems 

to ships from 1 January 2003 and a complete prohibition on the 

presence of TBT antifouling systems on ships from 1 January 2008. 

This, combined with local controls, is expected to result in significant 

reductions in TBT in the marine environment to levels that will not 

adversely impact on any aspect of the marine environment. 

SUGGESTED REFERENCES 

www.i no.0 nj 

wvw.ortCpa.org  

www.ea.gov.a u/coasts/pollution/anti foul in g 

Iustralian and New Zealand Environment and Conservation Council 

(:997) Code of Practice for Antifouling and In-water Hull Cleaning 

and Maintenance. ISBN: 072 428 0731. 

lord 0 A and Associates (2001). State of Cockburn Sound. Cockburn 

Sound Pressure -State - Response. 

Invironmental Protection Authority (1996). Southern Metropolitan 

Coastal Waters Study (1991 -1994). rinal Report. (Department of 

Environmental Protection, Perth, Western Australia). Report 17. 

liivironmental Protection Authority of Western Australia Ihe 

Environmental Impact of 0ranotin Antifouling Paints in Western 

Australia. ISBN 0 7309 3520 5 

Fremantle Port contact details: 

Tel: (08) 9430 4911 Fax: (08) 9336 1391 

Email: mailfremantleport.com.au  

Internet: www.fremantleport.com.au  
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Ballast Water Management 
in Western Australia 

THE BALLAST WATER 

I S S U E 

The use of seawater as ballast in ships presents 

an opportunity for marine organisms to transfer from 

one marine environment to another. Because many 

organisms are extremely small, it is possible for them 

to be taken aboard a ship with its incoming ballast 

water. If the organism survives the various physical 

and chemical changes and stresses that occur during 

the voyage and the transfer operations it may become 

established in the waters of the destination port. 

As the factors that contribute to the successful 

translocation are very complex, most species 

transported in ships' ballast do not survive. Howevei 

it is likely there have been several thousand successful 

translocations worldwide, some with very significant 

effects, the majority with little or no impact. 

EXISTING CONTROLS 

The Australian Quarantine and Inspection Service 

(AQIS) has been designated as the lead agency for 

the management of ballast water risks in Australia. 

In 1990, AQIS introduced voluntary ballast water 

guidelines in response to early concerns that ballast 

water from overseas ports may contain exotic species 

that have an adverse impact on the marine 

environment. The guidelines were refined and became 

mandatory on 1 July 2001. They aim to reduce the risk 

of introduction of exotic organisms into Australia. This 

is to be achieved through processes of re-ballasting 

at sea, ballasting in deep water, non-discharge in 

Australian ports, participation in compliance 

arrangements, and taking on ballast in agreed 'clean' 

overseas ports. The new mandatory regime uses a 

decision support system that assesses the risk posed 

by each ship visit to Australian ports. 

I NT E RN AT I 0 N AL 

A P P ROAC H 

The ballast water issue is extremely complex and 

is currently being addressed throughout the world by 

different governments at different levels. Australia has 

been very proactive in promoting the development of 

uniform international ballast water controls through 

its involvement as Chair of the Marine Environment 

Protection Committee (MEPC) of the International 

Maritime Organisation (lMO). MEPC has been 

erideavouring to gain commitment for the 

development of a new IMO international regulatory 

framework for ballast water. However, the lMO 

process is not a speedy one. In the light of this, 

Australia has implemented mandatory controls under 

the authority of the Quarantine Act. 

AUSTRALIAN 

MA NAG EM ENT 

In recent years, various State and National 

management and research groups have been 

operating to address the"ballast water problem' 

The Federal Government has established the CSIRO 

Centre for Research on Introduced Marine Pests 

(CRIMP). CRIMP initially focussed on port surveys 

for Australia's major ports, with the aim of collating 

baseline data, (ie identification of marine pests that 

had already become established). This information 

now forms the basis of the risk based decision support 

system introduced by AQIS. The system assesses the 

risk presented by each ship visit by looking at which 

ports the ship has previously called, the nature of 

the pests located within those ports, the baseline 

information for the destination port and the degree 

of matching of environmental habitats. The 

combination of this information allows the likelihood 

of a successful translocation to be estimated and, 

consequently, assignment of the most appropriate 

ballast water management options prior to the ship 

being granted permission to enter Australian waters. 
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The European Fan Worm is on introduced marine pest which was identified during the baseline survey of Fremantle Port Waters. 

It does not currently pose a threat to the local marine eros/stem. Photo by Peter Morrison. 

Most importantly, the master of a ship must obtain written 

permission from a quarantine officer before discharging 

ballast water in Australian ports. 

More information regarding the national ballast water 

controls can be obtained from the AQIS website - 

www.aqis.gov.au/shipping. The AQIS contact phone number 

for Perth is (08) 9311 5333. 

FREMANTLE PORT AUTHORITY 

The Fremantle Port Authority engaged CRIMP to undertake 

a baseline survey of FremantlefCockburn Sound in 1999/2000. 

This $250 000 survey was largely funded by the FPA with 

contributions from the Navy, Department of Transport, Alcoa, 

BP and Co-operative Bulk Handling. The survey confirmed the 

existence of two known marine pests, the European Fan Worm 

and the Asian Date Mussel, within local waters. Taking into 

account location and population size, they are not considered 

to be presenting a significant environmental impact. 

CRIMP has advised of its intention to relocate several of its 

research staff to Western Australia late in 2001 as part of an 

ongoing research program encompassing the east and west 

coasts of Australia. The FPA has expressed a keen interest in 

supporting the research efforts within the Port of Fremantle 

when this move occurs. 

SUMMARY 

Australia is leading the way in attempting to have international 

controls for ballast water management introduced by the 

International Maritime Organisation. Recognising this is a slow 

process, the Australian Quarantine and Inspection Service has 

developed a leading edge risk based system to support ballast 

water management. These controls have gained mandatory 

status as of 1 July 2001 under the Quarantine Act and require 

ships masters to obtain written permission from AQIS to 

discharge any ballast water within Australian waters. 

The Fremantle Port Authority has ensured a thorough baseline 

survey of local waters has been conducted to support the AQIS 

controls. This baseline survey has confirmed the existence of 

two known marine pests in our waters and that they are not 

presenting any significant environmental impacts. The FPA is 

encouraging and supporting the proposed research efforts of the 

CSIRO/CRIMP and local Universities in Port waters to develop 

practical monitoring programs and to further reduce the risk 

of any introductions. 
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Protecting our Marine Environment 
Fremantle Port's Oil Spill Response 

OVERVIEW 

Fremantle Port is well equipped and prepared to 

respond to any oil spills that occur within or in the 

vicinity of Fremantle Port waters. The Fremantle Port 

Authority maintains oil response equipment and has 

fully trained staff available at all times. A review of 

Western Australian marine pollution response 

arrangements conducted by consultants for the 

Department of Transport in 1999 described Fremantle 

Port as the best-resourced organisation in WA to 

deal with a major marine incident. 

IMPACTS OF OIL ON THE 

MARINE ENVIRONMENT 

There are many types of oil. Unrefined or crude oil is 

a mixture of light and heavy hydrocarbons and other 

substances. It can be fluid to semi-solid in consistency. 

Refined oils such as diesel and fuel oil are derived from 

crude oil. 

Impacts from oil pollution vary, depending on the 

amount and type of oil discharged. Lighter and more 

refined oil typically disappears quickly from the water 

column. Heavier oils may sink and persist in the 

marine environment in sediments and beach sand. 

Oil can harm the marine environment by smothering 

marine life. It can also bio-accumulate in organisms 

and thus affect organisms higher in the food chain. 

Sea animals and birds can be harmed when their 

feathers or fur are coated with oil. Chemical 

contaminants within the oil can also impair 

reproduction for sea animals and birds. 

FREQUENCY AND TYPES 

OF OIL SPILLS FROM 

SHIPPING OPERATIONS 

Oil spills may result from vessel collisions, groundings, 

during cargo transfer, or bunker (fuel oil) transfer. 

Data from Australian marine oil spills indicate that 

approximateiy 30 per cent of incidents occur at sea, 

and the remainder in ports. During the period 

1982 - 1998, there were 27 oil spills greater than 

10 tonnes in Australian waters, 6 of which were in 

Western Australian waters. None of these was 

in Fremantle Port waters. 

It is estimated that the maritime industry is 

a relatively small contributor to overall marine 

pollution, responsible for 12 per cent of the total 

marine pollution (The Group of Experts on the 

Scientific Aspects of Marine Pollution, 1990). 

LEGISLATIVE MECHANISMS 

FOR PROVISION OF OIL 

SPILL RESPONSE 

CAPABILITY 

Oil spill response capability is legislated at national, 

state and local levels. The Australian Maritime Safety 

Authority (AMSA) administers the National Plan to 

Combat Pollution of the Sea by Oil and other Noxious 

and Hazardous Substances (the National Plan). AMSA 

is the agency responsible for response to oil spills and 

other marine pollution in Commonwealth waters. 

WestPlan - Marine Oil Pollution (WestPlan - MOP) 

applies to all spills of oil in WA state waters, within 

ports and on shorelines. WestPlan - MOP has been 

prepared in accordance with the Pollution by Waters 

by Oil and Noxious Substances Act 1987. This Act 

implements MARPOL 73/78 (International Convention 

for the Prevention of Pollution from Ships, 1973, 

as modified by the Protocol of 1978) and details the 

liabilities and penalties for discharges from ships and 

enables WA to take measures to respond to spills. 

WestPlan - MOP operates within the National Plan. 

Various organisations have roles under the WestPlan - 

Marine Oil Plan. These include WA Department of 

Planning and Infrastructure, AMSA (Australian 

Maritime Safety Authority), DME (Department Minerals 

and Energy), DEP (Department of Environmental 

Protection), FESA (Fire and Emergency Services 

Authority), CALM (Conservation and Land 

Management), Fisheries WA and other Port Authorities. 

The FPA is required by legislation to have an oil spill 

response capability. Two sets of Western Australian 

legislation make provision for oil spill response within 

ports. The Pollution of Waters by Oil and Noxious 

Substances Act 1987 requires Port Authorities to 



ensure adequate response capability is available in port waters. 

The Port Authorities Act 1999 requires Fremantle Port to 

implement a Marine Safety Plan. As part of its integrated 

approach in dealing with safety and environment, the FPA has 

developed a Marine Safety and Environment Plan. This Plan 

includes emergency preparedness and the Port's Emergency 

Response Plan. 

Fremantle Port has in place partnering agreements with 

Fire and Emergency Services, Australian Police, Australian 

Quarantine Inspection Service and Australian Customs. These 

agreements outline the assistance to be provided by external 

groups and help to ensure that all parties understand their roles 

and responsibilities. 

The FPA's Emergency Response Plan interacts with national, 

state and local emergency plans. The procedures within the 

Emergency Response Plan include a decision point regarding the 

initiation of the State and National Oil Spill plans. Spills of less 

than 10 tonnes would be managed at a local level, those up 

to 100 tonnes would involve regional and perhaps interstate 

response, and any greater than 1,000 tonnes would involve 

national / international response. 

OUTLINE OF THE FPA'S 

EMERGENCY RESPONSE PLAN 

The Fremantle Port Authority is prepared to respond to any 

emergencies within Fremantle Port Waters. The objective of the 

Fremantle Port Authority's Emergency Response Plan (ERP) is to 

minimise the impact of incidents which are potentially harmful 

to people, property or the environment. The ERP specifically 

addresses the preparedness, response capability and recovery 

plans for potential incidents within or impacting on the Port 

of Fremantle. 

Whilst the FPA has excellent engineering controls and a safety 

management system to ensure ongoing safe operation of the 

Port, it recognises that emergencies can occur and has 

developed a comprehensive ERP to minimise the impact of any 

emergencies. The FPA also maintains fully trained responders. 

The FPA's Emergency Response Plan covers: 

Oil/ Chemical Spills 

Inner and Outer Harbour hazardous materials incidents 

Emergencies at sea 

General Emergencies. For example, fire, medical 

emergencies, natural disasters, bomb threats, road transport 

incidents and civil disturbances. 

The Harbour Master has the overall responsibility for the 

Emergency Response Plan, and the Manager Port Safety and 

Environment is responsible for ensuring the Plan is maintained 

and kept up to date. 

OIL SPILL RESPONSE 

EQUIPMENT AND MAINTENANCE 

under the National Oil Spill Plan in case of a major spill within 

State waters. Equipment includes dispersant, pumps, tanks for 

holding recovered oil, skimmers, booms, spray buckets suitable 

for use by helicopters. Communication equipment and trailers 

are also maintained. 

The Port has in place a preventative maintenance program 

for emergency response equipment. This program ensures this 

equipment is in good condition and ready for use at all times. 

National Oil Spill Plan equipment is routinely inspected 

by AMSA. 

The FPA's emergency vessel, the FP Response, is a key part 

of Fremantle Port's emergency response capability. The vessel 

is 25 metres long and has a top speed of 25 knots. It has fire 

fighting and pollution control equipment, as well as a self-

protection system for crews. The vessel also has a hydraulic 

crane so that other emergency equipment maintained on land 

can be placed on board in response to an emergency situation. 

THE PEOPLE, THEIR TRAINING 

AND EXERCISE PROGRAMS 

The FPA has a core group trained and available to respond in 

port waters and elsewhere in the State. The staff is organised 

into 4 teams of 8 people, plus reliefs. All Team Leaders are 

trained to Incident Control Level and Team Members are trained 

to Equipment Operator Level. 

Regular exercises are undertaken, involving Port personnel, 

external agencies and organisations, tenants and local industry. 

These exercises are used to test the effectiveness of the Plan, 

to obtain feedback on outcomes and to highlight possible 

improvements. 

SUMMARY 

Marine oil spill response capability is held at a local, state 

and national level. Whilst oil spills are infrequent, the FPA is 

well prepared to respond to any oil spills that occur within or in 

the vicinity of port waters. Continued preparedness is ensured 

through training, maintenance of equipment and oil spill 

response exercises. 
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and is also a custodian of a stockpile of equipment for use 


