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REPORT 
PROPONENT'S RESPONSE TO SUBMISSIONS 

PUBLIC ENVIRONMENTAL REVIEW 
KWINANA WASTE TO ENERGY & WATER PLANT 

for 
Global Olivine Western Australia 

INTRODUCTION 

This report represents a summary of issues raised by Decision Making Authorities and 
other interested parties during the four week public review of the Public 
Environmental Review (PER) for the proposed Kwinana Waste to Energy & Water 
Plant. The PER was prepared for the Proponents, Global Olivine Western Australia 
Ltd, by Barker & Associates Ltd. 	 .4 

The submissions have been summarised by the Department of Environmental 
Protection (DEP) and included issues relating to: 

- 	General Issues; 
- 	Air Emissions; 
- 	Odour; 
- 	Dust; 
- 	Plant; 
- 	Marine; 
- 	Desalination Plant; 
- 	Transport; 
- 	Ground Water; 

Waste; 
- 	Noise; 
- 	Social Issues; and 
- 	Risk. 

These issues and the Proponent's responses are presented in this report. The DEP's 
summary of the issues outlined in the submissions received is provided in italics. 
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GENERAL ISSUES 

Question 1. 

The Town of Kwinana note that there is likely to be sign ficant environmental benefits 
from the proposed waste to energy and water plant at Lot 15 Mason Road, Kwinana. 
They note that based on information in the PER, the proposal is not predicted to 
cause unacceptable environmental health impacts on the Kwinana community. Could 
the prop qnent comment on this? 

Response: 
The proponent agrees that waste to energy (WTE) has significant environmental 
benefits, compared to the inherently unsustainable practice of landfihling waste. WTE 
offers the advantages of reducing the need for landfihling while at the same time 
utilising a valuable predominantly biomass fuel for the production of energy. The 
Olivine system has the additional advantages of creating a number of useable by-
products from the process, thereby creating a 'closed loop' solution to the waste 
problem. 

The use of waste to energy technology is growing significantly internationally due to 
growing awareness of the real economic and environmental costs of landfilling. 
Detailed information available from the USEPA establishes that all modern day 
combustors using SNCR control, low temperature time injection, activated carbon 
injection and fabric filters have no problems in meeting the most stringent 
international air emission standards. The Olivine system incorporates all of these air-
cleaning systems plus an additional high-temperature lime control to further reduce 
sulphur and dioxin emissions. These controls combined with the high combustion 
temperature and efficiency of the Olivine IJHTC's provides very high certainty that 
all proposed emission limits will be easily achieved. 

As far as the proponent is aware, the full muti-pathway health risk assessment 
included in the PER document is the first of its kind to be undertaken for a major 
industry in Western Australia. The multi-pathway risk assessment represents the 
results of approximately 2 years of work undertaken by scientists from one of New 
Zealand's most respected scientific bodies (ESR). After a detailed ãnalysis of all 
possible health risk pathways, this assessment concludes that the overall intakes 
resulting from emissions are so small as to be entirely negligible. 

Question 2. 
The Health Department of Western Australia (HDWA) notes that clearly there are 
benefits to the treatment of municipal waste by ultra high temperature combustion as 
has been outlined in the PER. However, these benefits come at a cost, which is a 
decrease in regional air quality. The question posed that the Public Environmental 
Review (PER) seeks to answer is 'what level of compromise in air quality is 
acceptable to the Perth community?' Could the proponent comment on this? 

Response 
Since preparation of the PER, additional assessments have been undertaken, which 
indicate that the overall effect of the WTE&W plant on regional air quality is most 
likely to be beneficial. This arises from the low levels of emissions of sulphur dioxide 

6/12/00 12:09 PM 	 3 	 FinalResponse.doc 



and oxides of nitrogen (NO) per unit of electricity produced, compared with other 
major generation facilities in the Perth region, and from the reduction in emissions of 
reactive organic compounds (ROC) that would result from landfihling wastes, rather 
than using them as fuel for electricity production. Increases in emissions of sulphur 
dioxide and oxides of nitrogen to the Kwinana airshed will only occur if there is no 
significant decrease in electricity production from, for example, the Kwinana power 
station in response to the additional electricity available from the WTE&W plant. If 
the growing demand for electricity results in there being no decrease in electricity 
production from the Kwinana power station, the WTE&W plant would result in lower 
NO emissions in the Perth region than would occur if the additional electricity supply 
were provided by either additional coal fired generation or from gas turbines. For 
example, the WTE&W plant will produce electricity with NO emissions per unit that 
will probably be less than half of those emitted by the Pinjar power station. 

Sulphur dioxide and oxides of nitrogen (NOr) are the two key pollutants of concern 
for air quality the Perth region. NO emissions are of general concern within the 
Kwinana airshed because of local increases in nitrogen dioxide concentrations and 
more widely in the Perth airshed because of their role in the formation of 
photochemical smog and ozone. 

If no account is taken of the probable decreases in overall emissions resulting from 
the WTE&W plant electricity production, the maximum increases in sulphur dioxide 
concentrations occurring anywhere, at any time will be less than 8% of the relevant 
Kwinana EPP standards. The corresponding maximum 99.9%ile concentration 
increases are less than 4% of relevant Kwinana EPP Standards. 

However, increases as large as this will only occur under conditions when the sulphur 
dioxide concentrations produced by existing emissions in the Kwinana area are less 
than their maximum levels, so that the increases in maximum and 99.9%ile 
cumulative concentrations will be smaller than indicated by these "plant-in-isolation" 
estimates. The increase in the maximum cumulative concentration of sulphur dioxide 
concentrations from both existing emissions and the WTE&W plant emissions will be 
less than 0.2% of the relevant Kwinana EPP Standard and the corresponding increase 
in the cumulative 99.9%ile concentration will be less than 1.4%. 

For nitrogen dioxide, taking no account of the probable decreases in overall emissions 
as a result of electricity production from the WTE&W plant, the existing levels at 
Hope Valley, the most affected site, will increase by less than 10% of the NEPM 
Standard, based on emissions continually at the maximum levels of emission allowed 
by the proposed emission limits for the WTE&W plant. The resulting maximum 
cumulative concentration from both existing emissions and emissions from the 
WTE&W plant will be less than half of the NEPM Standard. The cumulative 99.9%ile 
concentration will increase by less than 5% of the NEPM standard. 

These are clearly small increases, estimated for emissions continually at the maximum 
levels of emission allowed by the proposed emission limits for the WTE&W plant, 
and taking no account of the probable decreases in overall emissions resulting from 
the WTE&W plant. The probable average emissions are likely to give contributions 
and concentration increases about a quarter these estimates for sulphur dioxide and 
about half of the estimates for nitrogen dioxide. 

6/12/00 12:09 PM 	 4 	 FinalResponse.doc 



As described in the response to Question 58, the best-established indication is that the 
WTE&W plant will have a beneficial effect on ozone levels in the Perth airshed. This 
results from a decrease by about 1.5% in emissions of reactive organic compounds 
(ROC) from landfihling of wastes. ROC were shown in the Perth Photochemical 
Smog Study to be the key pollutant determining the production of ozone and 
decreases in ROC emissions can confidently be expected to result decreases in ozone 
production. The effect of NO emissions on ozone production is less certain. Small 
increases in NO emissions might either increase or decrease ozone levels. The low 
levels of NO emission per unit of electricity produced from the WTE&W plant can 
be expected to decrease NO emissions to the Perth airshed compared with those that 
would occur without the WTE&W plant. A decrease in. NO emissions would 
generally be considered beneficial, although, paradoxically, this could result in 
slightly higher ozone levels than would occur without the NO emission decrease. 
Overall, because of the greater certainty of the decrease in ozone production resulting 
from reduced ROC emissions, the most likely outcome is that the overall effect of the 
WTE&W plant on ozone formation in the Perth region will be beneficial. 

GOWA believes that the small increases, if any, in concentrations of the key 
pollutants that may result at the most affected locations from WTE&W plant 
emissions are clearly acceptable. More generally, the WTE&W plant is likely to 
decrease overall emissions of the key pollutants to the Perth airshed, and is most 
likely to result in minor decreases in photochemical smog and ozone levels, by off-
setting existing and/or future electricity production and reducing ROC emissions from 
laridfilling. Accordingly, any small costs in terms of possible decreases in air quality 
at the most affected locations are far outweighed by the environmental benefits of the 
project. 

Furthermore, GOWA has proposed commitments requiring investigations to establish 
the minimum practicable levels of emissions of sulphur dioxide and oxides of 
nitrogen during the first year of operation of the WTE&W plant (Commitments 18 
and 19). A review of the emission limits for these pollutants, based on the results of 
these investigations, is proposed to reduce these to the lowest practicable level. 
Because of the potential international market for Olivine waste-to-energy systems, 
there is strong commercial interest in ensuring that the Kwinana plant achieves the 
lowest possible emissions and highest possible environmental performance. These 
are, increasingly, key factors in the selection of such plants. 

There are also possibilities for integration of pollution control between the WTE&W 
plant and neighbouring industries, which have the potential to give net reductions of 
emissions of pollutants, such as sulphur dioxide, to the Kwinana airshed. However, 
further investigations, including commercial considerations will be needed to 
determine whether these are practical and viable options. 	 - 

Question 3. 

The Conservation Council of Western Australia (CCWA) advise that it must be 
remembered that a waste to energy proposal, particularly on the large scale 
proposed, does not promote waste reduction and recycling, but merely postpones the 
day when waste minimisation can be addressed properly. It is inconsistent with 
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reduction, reuse and recycling because it relies on a large, steady and potentially 
growing quantity of mixed waste. It is a superficial and interim solution which does 
not attack the problem - that is, we are producing too much waste. Notwithstanding 
the above, the CCWA notes that the Global Olivine Western Australia (GOWA) PER 
is very comprehensive and welcomes the proposal as an improvement in existing 
waste management activities and believes the PER is a good basis for proceeding with 
the construction of the plant. Could the proponent comment on this? 

Response: 
The proponent agrees that the proposal is an improvement to existing waste 
management activities but disagrees with the view that the proposal is inconsistent 
with reduction, reuse and recycling. International experience shows that the existence 
of a waste to energy plant as part of a waste management strategy actually increases 
the rate of conventional recycling. It is the proponent's opinion that no matter how 
much society recycles and reduces waste there will always be a significant proportion 
left over which will need to be sustainably managed. Total waste reduction is 
considered to be a utopian view which in reality is extremely unlikely to be achieved. 

The proposal is entirely consistent with the waste management hierarchy as it 
provides a sustainable method of reusing and recycling waste which is unable to be 
economically recycled by current methods. The project will reuse waste (a 
predominantly biomass resource) which would otherwise be landfilled to produce 
electricity, potable water, aggregate, glass and will recycle metals, chemicals, and 
clean compost. 

Question 4. 
The Environment Centre of Western Australia (ECWA) is keen to see this type of 
project undertaken. There is a need to demonstrate that incineration technology is 
safe, effective and economically viable. The ECWA notes there are weaknesses in the 
PER but believes these can be adequately addressed on-site. The ECWA has 
researched the current state of waste treatment, and is convinced that only with the 
adoption of these modern technologies, and the cooperative attitudes they will 
enforce, will any civilisation be able to ride out the future. The ECWA believes that if 
this technology is not implemented, then the Western Australian community will cariy 
an inordinate burden of cost for waste disposal, both in financial and eniironmental 
terms. Could the proponent comment on this? 

Response: 
Refer response to Question 1 above. 

Question S. 
Corn-Net notes that while it supports the concept of landfill and greenhouse gas 
reduction, other waste to energy plant have failed to meet their environmental 
objectives. Every time this happens it makes it more dfficult for future beneficial 
projects to achieve community acceptance. GOWA has sold their project as an 
environmental plus to Local Government and the community. It is critical that this 
indeed be the case. Corn-Net recommends that the EPA examine existing waste to 
energy plants to determine the likelihood of GOWA achieving the goals they have 
described. At a community briefing, GOWA stated it was undertaking a similar 
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project in Meremere, New Zealand. Is this project now operational and is it meeting 
its emission targets? 

Response: 
It is recognised that, as discussed in the report "Background information about dioxin 
sources and their presence in the environment and foods ", old MSW incinerators had 
high levels of emissions and resulted in significant contamination of their surrounding 
environment. For this reason, many older incinerators have been closed. These 
closures have been cited as demonstration of environmental contamination resulting 
from incinerators in general, by some groups philosophically opposed to incineration, 
but not necessarily well informed about the environmental performance of modern 
MSW combustors. For example, modem MSW combustors complying with current 
emission limits emit 500 times less dioxin per tonne of MSW combusted, or less, than 
typical of many incinerators still in operation even as late as the mid 1990's. 

The key parameters determining the performance against environmental objectives of 
a municipal waste combustor are: 

Appropriate design to achieve excellent combustion and incorporating appropriate 
air pollution control technology. 
Competent construction of the facility. 
Competent maintenance and operation of the facility. 

The emissions estimates report describes how the design of the Kwinana combustors 
and their associated pollution control systems exceeds the requirements identified by 
the US EPA as sufficient to ensure compliance with their emission limits for new 
municipal waste combustor facilities. 

GOWA is not aware of any examples of municipal waste combustors meeting the 
requirements specified above which are not meeting their environmental objectives, 
and would be interested to learn of any examples. However, there are examples of 
combustors which do not meet all of the above requirements, but still achieve 
excellent performance in terms of emissions and other environmental effects. For 
example, the Spokane,. Washington, combustor has, with one exception, consistently 
meet the proposed dioxin emission limits for the Kwinana plant over the 1991-1997 
period, in spite of not using activated carbon to enhance dioxin removal in the low 
temperature scrubber/bag house as will be done at Kwinana. The plant management 
at Spokane believes that the single elevated dioxin result (0.36, compared with the 
proposed Kwinana limit of 0.1 ng I-TEQ/m3  at 11% oxygen) arose from deficiencies 
in the testing procedure rather than performance of the combustor. 

Furthermore, Olivine's extensive experience in design and construction of wood 
waste burners (which often are required to deal with difficult conditions such as wet 
fuel), combined with the monitoring records for the Bellingham combustor, provide a 
vexy good assurance that the Kwinana UHTC's will meet high performance standards 
in relation to excellent combustion. 

The combination of fuzzy logic control of the combustion and air pollution systems at 
Kwinana, combined with the development of a computer model of the combustion 
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and air pollution control systems, which has considerably advanced understanding of 
process optimisation, gives a good assurance of excellent operation. 

The Kwinana system has been designed specifically to provide maximum realistic 
duplication of all key components, and means of quickly replacing equipment 
components. Fully maintained spare units will be held to allow immediate 
replacement should any unanticipated failures occur. 

GOWA would welcome an examination of the existing waste to energy plants by the 
EPA and strongly recommends that considerations such as those identified above be 
taken fully into account in any such examination. 

The proponent is very aware about over-promising its objectives and as a 
consequence has been conservative in estimating the removal efficiencies of the gas 
scrubbing processes for both UHTC's and vitrifiers. GOWA have already made many 
comparative studies with existing waste-to-energy plants and existing environmental 
standards to provide the following assurances: 

Attainable goals in terms of the standards proposed for WA have been set; 
All standards are representative of best practicable technology; and 
The Kwinana plant will meet or exceed these standards. 

The Meremere project was centred around reactivation of a mothballed power station. 
Significant changes in the electricity market (due to a change in central government 
policy) have forced the proponent to terminate an agreement to buy this power station 
but the application for resource consent for the project has not been withdrawn. The 
resource consent process for a plant similar to that proposed in Perth will be 
reactivated once the electricity market situation becomes clear and once a new option 
to purchase the land is negotiated. For the avoidance of doubt, a permit application 
has never been refused for either Olivine US or Olivine New Zealand, including any 
subsidiary company. 

AIR EMISSIONS 

The Department of Environmental Protection (DEP) had a number of questions on air 
emissions: 

Question 6. 
There are a number of inconsistencies between various sections of the PER 
particularly in regard to figure 3-30 and removal efficiencies. A detailed mass 
balance is required to clarj5i and provide consistent data. This should quantz)5i the 
inputs/outputs and flow rates for the whole plant as well as individual components 
such as scrubbers. Could the proponent provide this detailed information on all 
inputs and outputs for the proposed plant? 

Response: 
A detailed mass balance has been provided separately to the DEP. Appendix 1 
provides a series of diagrammatic flow charts illustrating the flows of important and 
representative materials and energy through the WTE&W plant. 
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The WTE&W project and associated processes are highly flexible, so that major 
variations, associated with different MSW quantities and composition, and the 
quantities and characteristics of wastes treated directly in the vitrifiers, can be handled 
without any significant variation in emissions to air or other environmental media. 

Because of the ability of the various processes to accommodate wide variations in the 
quantities and compositions of the materials handled, the PER did not attempt to 
present a single, set of figures in terms of efficiencies and throughputs; it is very clear 
that any large but realistic variation can be accommodated. Accordingly, figures on 
efficiencies and quantities in the text of the PER should generally be considered as 
illustrative only, and not an indication of how the plant will operate over any 
particular period, or of how estimates of emissions, for example, were developed. 
Further discussion of this point is given in the response to question 47. 

Similarly, although the diagrammatic flow charts provide a coherent picture of plant 
operation in terms of masses and flows, this is only one, selection of figures, generally 
chosen on the basis of moderately conservative assumptions. 

Question 7. 

Could the proponent provide details of the Bellingham combustor (and compare and 
contrast it with this proposal), including the types and quantities of wastes processed 
and its emission data? 

Response: 
The response to this question is provided as Appendix 2. 

Question 8. 
Could the proponent provide the data (in a tabulated form) for the Municipal Solid 
Waste (MS99 combustors that were averaged for the emissions estimates used in the 
PER? 

Response: 
The following tables provide emissions data from a number of MSW combustors, 
which was taken into account in making the emissions estimates for the Kwinana 
WTE&W plant. These emissions data are only part of the overall consideration 
leading to the proposed emission limits. These considerations have also included the 
comprehensive assessments by the US EPA of emission levels achievable by 
combustors incorporating the combustion and air pollution control technology 
incorporated into the combustors to be installed at Kwinana, and the emissions data 
from the Olivine combustor at Bellingham, provided in Appendix 2. 	 - 
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Table 1. Concentrations of pollutants in MSW combustor emissions 

CONCENTRATION OF POLLUTANTS IN MSW COMBUSTOR STACK EMISSIONS 

Sulphur Oxides of Hydrogen 
I 

Hydrogen 

I 
Particulate 

I 
Carbon 

dioxide nitrogen chloride fluoride material monoxode 
All concentrations mJm3 at 11% oxygen, dry, OoC 

COi'IMERCE INCINERATOR, CALIFORNIA 1988  
Mean 5 156 7 0.05 4 18 

Maximum 16 300 10 0.10 20 46 
Minimum 0.1 Ill 3.6 0.03 0 11 
MTh-CONNECTICUT RESOURCE FACILITY, HARTFORDMAY-JUL 1988  

Mean 9 270 2 0.01 9 141 

Maximum 62 321 6 0.01 
1 

17 334 
Minimum 0.0 214 0.5 0.01 3 73 
SOUTHEAST RESOURCE RECOVERY FACILITY, LONG BEACH MAR-APR 1989 

Mean 13 217 20 <0.01 11 92 
Maximum 31 272 34 <0.01 19 131 
Minimum 3.5 139 7.2 <0.007 6.0 43 

STANTSLAUS WASTETOENERGy,rALIFORNIA DEC 1988 - JAN 1990  

Mean 

9 

49 2 0.10 3 16 
Maximum 31 182 5 0.24 4 30 
Minimum 0.6 107 0.7 0.01 1 6 

SPOKANE FACILITY, WASHINGTON 1991-1997, Unit 1 
Mean 20 186 6 0.05 4 24 

Maximum 73 305 27 0.32 8 33 

Minimum 0.5 134 0.5 0.01 1 18 
SPOKANE FACIlITY, WASHINGTON 199 1-1997, Unit 2 

Mean 17 177 5 0.09 7 29 
Maximum 64 264 21 0.51 15 38 

Minimum 0.5 135 0.1 0.01 2 19 

SUMMARY, ALL MEASUREMENTS  
Mean 12 193 7 0.06 6 53 

Maximum 73 321 1 34 0.51 20 334 

Minimum 0.0 107 0.1 0.01 0.3 6 

The following table gives emissions concentrations for the toxic elements, heavy 
metals, and some other metals of possible concern or interest, such as copper, 
selenium and zinc. 
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Table 2. Concentrations of heavy metals, toxic and other elements in MSW combustor emissions. 

Chromium Chromium 
Arsenic Beryllium Cadmium Copper Lead Nickel Selenium Zinc 

Total VI 
All concentrations J.tg/rn3 at 11% oxygen, dry, OoC 

COMMERCE INCINERATOR. CALIFORNIA1Q88 	 DRY SCRUBBERJBAGHOUSE, NO CARBON 
Range* 

1 
<0.01 -0.3 	<0.02 -0.14 

1 
0.2 -3.6 	1 <0.01 - 12 <0.32 3-44 <0.19-30 <0.01 -88 

1 
No data No data 

Mean 0.2 	0.06 0.9 3 12 4 16 
MID-CONNECTICUT RESOURCE FACILITY. HARTFORD MAY-JUL 1988 	DRY SCRUBBERJBACjHOIJSE, ?? CARBON 
Range<2.8 <0.8 	

I 	
No data No data No data No data - <5  62 159-214 

1 
No data No data 

Mean 20 195  
SOUTLIE ST RESOURCE RECOVERY FACILITY. LONG BEACH MAR-APR 1989 	DRY SCRUBBERIBACHOUSE. NO CARBON 
Range <5 - <26 <1 -<6 5- <6 0.11 - 6 No data 3 -7 2 - 27 - 0. 	5 No data 20- 138 
Mean  1.7 2.5 4 16 2

1  
.3  77 

STANISLA.US  WASTE-TO-ENERGY.CALIFORNIA DEC 1988 - JAN 1990 	 DRY SCRURBERJBAGFIOUSE. NO CARBON 
Range <0.12- 1.8 1 	No data 1 	0.19-2.8 1.4- 14 	No data 

1 
3.5 - 22 7 -35 	2.6- 25 No data 33 - 176 

Mean 0.9  1.4 7 8 23 	13  83 
QKANE FACILITY WASHINGTON 1991-1 997 	 DRY SCRUBBER/BAGHOUSE, NO CARBON 

Range <0.01 - 0.4 
I 

<0.03 -  0.07 
<0 .0 

0.13 -3 
1 

0.3 - 14 <0.0002 - 4 No data 0,9 - 32 0.4 - 101 0.09- <0.7 4 - 53 
Mean <0.4 0.6 3.3 <0.6 6 9 <0.4 20 
SUMMARY. ALL MEASUREMENTS  
Range <0.01-1.8 <0.02-0.14 

1 
0.13-5 

1 
<0.01-14 <0.0002-4 3-44 <0.19-62 1<0.01-214 0.09-<0.7 4-176 

0 0.0 1.0 4.5 <0.5 7.6 12.3 22.6 <0.4 31 
EMISSION CONCENTRATIONS FOR MODELLING  
Extreme 

5 0.14 14 14 44 140 100 0.2 150 maximum 
Probable 

0.5 0.08 1.0 5.0 8.0 12.0 23.0 <0.4 31 average 
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Table 3 and Table 4 give mercury removal data from trials using activated carbon in three 
municipal waste combustors. The data include all the trials in which the carbon feed rate was 
greater than 300 mg/rn3  and otherwise under similar conditions to those which will apply at 
Kwinana. The Kwinana Ultra High Temperature Combustors will inject activated carbon at a 
rate of 500 mg/rn3, with dry injection, which will give more favourable conditions for mercury 
removal than any of the conditions in Table 3 and Table 4. Table 3 and Table 4 also include 
some data for lower activated carbon injection rates, which illustrates that the USEPA and EC 
emission limits can be achieved under significantly less favourable conditions. However, these 
lower rates of injection did not consistently reduce mercury concentrations below the EPA limit. 

Table 3. Mercury removal using activated carbon injection 

Mercury concentrations 

Carbon APCD Carbon 
Description 3 11g'm @ 11% oxygen Removals  

type temperature feed rate 
OC  mgim  Inlet 	Outlet  

Stainis1vis Co. MWC  
Coal 138 72 Econ. out 397 49 87.8% 

Coal 138 72 Econ. out 457 51 88.9% 

Coal 138 72 Econ. out 355 29 91.8% 

Coal 138 72 SD in. 694 12 98.3% 

Coal 138 72 SD in. 531 46 91.3% 

Lignite 143 72 SD in. 813 39 95.2% 

Lignite 143 72 SD in. 405 24 94.0% 

Lignite 143 72 SD in. 463 26 94.3% 

Lignite 143 72 SD in. 561 30 94.7% 

Coal 138 72 Lime slurry 325 55 83.1% 

Coal 138 72 Lime slurry 331 21 93.8% 

Coal 138 72 Lime slurry 328 38 88.5% 

Coal 138 72 Lime slurry 399 14 96.6% 

Coal 138 72 Lime slurry 322 38 88.3% 

Coal 1 	138 72 Lime slurry 283 15 94.7% 

Camden Co. MWC  
PC-100 138 450 Dry 350 15 95.7% 

PC-100 138 450 Dry 314 10 96.8% 

PC-100 138 450 Dry 365 12 96.7% 

FGD 132 440 Dry 485 6 98.7% 

FGD 132 440 Dry 585 9 98.4% 

FGD 132 440 Dry 459 9 98.1% 

FGD 129 171 Dry 389 29 92.7% 

FGD 129 171 Dry 325 16 94.9% 

FGD 129 171 Dry 374 17 95.4% 

FGD 130 40 Dry 346 56 83.9% 

FGD 130 40 Dry 683 58 91.4% 

FGD 130 40 Dry 330 52 84.2% 

FGD 133 362 Dry 447 14 96.8% 

FGD 133 362 Dry 453 11 97.5% 

FGD 133 362 Dry 474 11 97.6% 
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Table 4. Mercury removal using activated carbon injection, cont'd 

Carbon 
type 

APCD 
temperature Efeedrate 

Descnption 

Mercury concentrations 

	

.L,Irn3 	) 11% oven 

	

'-'-'

°C 	Inlet 	I 	Outlet  

Removals 

Marion Co. MWC  
AC 149 102 723 93 87.2% 
AC 149 102 690 77 88.8% 
AC 149 102 1159 91 92.2% 
AC 149 102 1257 110 91.3% 

AdsA 149 102 289 36 87.7% 
AdsA 149 102 342 71 79.2% 
AdsA 149 102 235 73 69.1% 
AdsA 149 102 280 27 90.3% 
AdSA 149 102 258 27 89.5% 
AdSA 149 102 280 41 85.2% 
AdSA 149 102 510 49 90.5% 
AdsA 149 102 1926 41 97.9% 
AdSA 149 102 392 39 90.2% 
AdsA 149 102 378 19 94.9% 
AdsA 149 102 335 17 94.9% 
AdSA 149 102 970 12 98.8% 
AdSA 149 102 668 23 96.6% 
AdSB 149 102 889 93 89.6% 
AdSB 149 102 1922 328 82.9% 
AdsB 149 102 439 57 87.0% 
AdsB 149 102 666 70 89.5% 
AdsB 149 102 83 7 91.5% 
AdSB 149 102 362 69 80.9% 
AdSB 149 102  399 27 93.2% 

Table 5 shows that dioxin concentrations in flue gases before the air pollution control system are 
typically in the range 1-10 ag/rn3  I-TEQ for a wide range of municipal waste combustors, 
medical waste incinerators and hazardous waste incinerators. In every case where the carbon 
injection rate exceeds 200 mg/rn3, the dioxin emission concentrations after activated carbon 
injection are 0.1 ng I-TEQ/rn3 (one instance) or lower. A substantial number of plants achieve 
concentrations in emissions below 0.1 ng I-TEQ/m3  with activated carbon injection rates 
considerably below 200 mg/rn3. 

The planned rate of carbon injection for the Olivine ultra high temperature combustors is 500 
mg/rn3. Dioxin test results available for the Olivine development plant in Bellingham, when it 
was in good operating condition, and using a spray drying/fabric filter pollution control system 
without activated carbon injection were in the range 0.5-1.2 ag/rn3  I-TEQ. These concentrations 
are well within the range of concentrations for the plants in Table 5 when operating without 
activated carbon injection, which then achieve concentrations below 0.1 ng I-TEQ/m3  when 
activated carbon injection is added. 
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Accordingly there is a high level of confidence that the Olivine ultra high temperature 
combustors will achieve dioxin emission concentrations below the proposed emission limit of 
0.1 ng/m3  ITEQ. 

Table 5. Dioxin emission concentrations with and without activated carbon. 

Carbon I 	I 
Vendor Facility Location APCD Injecon Temp PCDD/PCDF 

Type Rate °C Uncontrolled I Controlled 	Removal 

(m&m3)  (ng l-TEO/m3)  

Deutche Babcock MWC CamdenCo. SD/ES? 0 132 4.0 0.8 80.0°/o 
360  4.0 0.08 98.0% 

Deutche Babcock MWC Fall Recvcline. PA  0.011  

MWI Bronx  >0 121-149 II 0.011 99.9% NTEREL 
NTEREL MWI Morristown 

PDI/FF 

 0 141 1.5-3 0.3-1.5 47.3% 

12.51 0.7-3 0.036 90.0% 

ThITEREL MWI Borgess(FacilityA)  0 154 3.8 2.1 44.3% 
134 6.5 0.3 96.1% 
334 - 6.6 0.10 98.6% 

NTEREL MWI FailityM SD/FF 0 138 3.0 0.5 83.3% 
200 3.2 0.05 98.3% 

INTEREL HWI WTI (Liverpool,OH) SD/ES? 0 160 0.8-3.8 
>0 - ___________ 0.07  

Dravo(Sorbalit) HWI Schoeiche/Berlin SD/FF >0 160 1.2 0.14 88.2% 

Dravo(Sorbalit) HWI SchweinfUrt SD/PP >0 8.6 0.06 99.3% 
4.8 0.04 99.1% 

Joy/Niro HWI Sakab,Swe. SD/FF 101 146 15.0 5.2 65.2% 
[0] 5.0 1.6 68.6% 

[4.5] 1.4 0.010 99.3% 
[7.5] 2.0 0.019 99.00/0 

[9] 4.4 0.05 98.90/0 

[9] 1.9 0.04 97.8% 

[13] 0.7 0.021 97.0% 

1131 - 1.3 0.014 98.90/6 

JoyfNitro HWI Biebesheirn,Ger. SD/FF 0 120 0.11 <0.02 >800/. 
50 0.14 <0.02 >800/6 

500 0.10 <0.02 >80% 

5000 - 0.09 <0.02 >800/6 

Joy/Niro HWI Sakab, Swe. SD/FF (4] 149 1.8 0.04 97.6% 
[4.5] 1.4 0.002 99.90/0 

(6) 1.0 0.018 98.2% 

(7.5] 1.2 0.003 99.80/0 

17.51 1-  2.4 0.006 99.80/6 

urgi HWI D1,FF 250-400 6.6 0.06 99.00/0 

1.4 0.04 	- 96.8% 

Joy/Niro 	. MWC Zurich, Swit. SD/ES? 0 140 5.5 1.4 75.3% 

18 53 0.6 89.30/6 

0 120 4.9 1.3 73.91/1 6 

59 - 4.3 0.06 98.5% 

Joy/Niro MWC Amager SD/FF 0 140 2.0 0.06 97.1% 

6 3.4 0.01 99.80/a 

17 5.9 0.036 99.4% 

58 2.9 0.025 99.1% 

0 127 5.5 0.004 99.90/0 

19 3.6 0.001 99.96% 

70 - 3.2 0.001 99.96% 
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Carbon I 	I 
Vendor Facility Locatsn APCD Injecüon Temp PCDDIPCDF 

Type Rate* °C Uncontrolled I Controlled 	Removal 

(m/m3)  (ng I-TEQ/m ) 
Joy/Niro MWC Kassel SD/FF 0 135 6.8 2.5 63.6% 

19 2.3 0.14 94.1% 
- 19 3.6 0.11 97.1% 

47 3.9 0.09 97.6% 
105  4.2 0.05 98.8% 

Procedair MWC Quebec City SD/FF  138  0.04  
Lurgi MWC DUFF 250-450 2.1 0,05 97.7% 

1.7 0.04 97.5% 
Lurgi MWC  DUFF 250-450  5.8 0.09 98.5% 
Lurgi MWC DUFF 250-450 2.3 0.007 99.7% 

1.8 0.006 99.6% 
Dravo (Sorbalit) MWC Geiselbullach DUFF >0 199 1.6 <0.07 >95% 
Dravo (Sorbalit) MWC Berlin-Ruhieben DUFF >0  4.8 0.04 99.2% 
Dravo (Sorbalit) MWC Wurzborg DUFF >0 6.4 0.014 99.8% 

7.6 0.04 99.4% 
Dravo (Sorbalit) MWC KWU Siemens DUFF  0.14 0.012 91.5% 
Rheinische Kalkst. MWC Nordhein-Westhlen DUFF >0 4,3 0.008 99.8% 

2.9 0.014 99.5% 
Teller M'WI Skovde DUFF (0) 136 0.1 0.04 56.1% 

(0.2] 0.3 0.003 99.1% 
(2]  0.1 0.01 93.5% 

Notes: 
Uncontmlled - measured upstream of air pollution control device (APDC) 
Controlled - emiions (measured downstream of carbon location) 
Dl: Dry injection 	 HWI: Hazardous waste incinerator 
ES? :Electrostatic precipitator 	 MWC: Municipal waste combustor 
FF: Fabric filter 	 MW!: Medical waste incineraur 

*: Numbers in ( ] are given in lb/ hr not mg/m 3 	 SD:Spraydxyer 

Question 9. 
PER Page 9-12 and DM page 6. It should be noted that NOx and other pollutants emissions 
have not been quantified for other nearby sources. While this approach has been agreed to by 
the DEP, the methodology is not standard for a cumulative impact assessment. Could the 
proponent comment on this? 

Response: 
The standard methodology for assessment of cumulative concentrations aristhg from the various 
emission sources in Kwinana is the modelling of all significant sources at the emission limits of 
their licences. This gives the concentrations that could be expected, for the year of the 
meteorological data set used in the modelling, if all industries were emitting continuously at their 
emission limits. This is unlikely ever to occur, as illustrated by the monitoring data for sulphur 
dioxide, which shows considerably lower concentrations than predicted by the modelling for all 
existing sources. 

The methodology used here gives the cumulative concentrations that would have occurred if the 
WTE&W plant were emitting continuously at the specified emission rate throughout the year of 
the meteorological data set and monitoring data used. Because the monitored concentrations are 
the result of all emission sources at the actual emission rates which occurred for all sources, it 
might be argued that the estimate given is more realistic than that available from the standard 
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methodology. It may be important that the alternative methodology includes the contributions 
from sources such as motor vehicle emissions and domestic heating, which may be important 
contributors to NO concentrations in ambient air, but are understood not to be included in the 
standard modelling approach with DISPMOD. 

It is also understood that the standard methodology does not provide guidance on how to assess 
the percentage of total NO which should be considered to be oxidised to nitrogen dioxide under 
the range of conditions likely to exist in ambient air. The present assessment provides a 
potentially useful, but conservative approach to assessing this. 

The two. methodologies provide estimates from different perspectives and each has its strengths 
and weaknesses. 

Question 10. 
Could the proponent provide a clear, concise and consistent summary of the worst case 
estimates from the dispersion modelling (which includes clear, concise and consistent 
explanations of what has been done)? 

Response: 
Appendix 3 provides this summary. 

Question 11. 
PER Pages 9-21/22 regarding NOx emissions and maximums. The proponent states a 1 in 200 
chance the emissions at these levels would occur in 1996 - how was this calculated, especially 
when they discuss 99.9 percentile which can occur for 9 hours in a year (1 in 1000) (or 
exceedance of emission rate for 0.5% ofyear = 44 hours)? Could the proponent clarz' this? 

Response: 
On review of the relevant section, it is accepted that Table 9-7 would be clearer if the column 
headed "Occurrence 1 year in:" were headed "Occurrence of maximum, 1 year in:". 

The figure of 1 year in 200 (or the equivalent, but more precise, statement of a 1 in 200 chance of 
occurrence in 1996) is obtained from the following: 

The maximum 1-hour concentration from the modelling occurs once each year, by definition, 
so that the probability of occurrence of this hour is 1.0 or 100% per year. 
The percentage of time for which the NO emissions from the WTE&W plant can exceed or 
equal 123 g/sec, without breaching the proposed emission limits, is 0.5%. 
The probability of this emission rate occurring at the same time as the meteorological 
conditions giving the maximum 1-hour concentration for any particular emission rate, during 
a year, is then: 
= 0.5% x 100% 
A probability of 0.5% is equivalent to a 1 in 200 chance. 

Question 12. 

PER Page 9-22 Dot point 4 - on what basis is this statement made? Have vehicle emissions and 
traffic flow patterns been analysed and compared to process conditions? 
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Response: 
This statement is not based on analysis of traffic flows, which are probably not strongly related 
to periods of high or low emissions from the WTE&W plant. Rather, it depends on 
consideration of the behaviour of the two very different types of emission source corresponding 
to motor vehicle emissions and the WTE&W plant stacks. 

Because motor vehicle emissions are at ground level, and essentially non-buoyant, the highest 
ambient air concentrations from these emissions occur during periods of very light winds or 
calm. Under these same meteorological conditions, emissions from the WTE&W plant, being in 
large, strongly buoyant plumes emitted from tall stacks, do not mix readily down to ground level, 
and will therefore give only very small contributions to ground level ambient air concentrations. 

Maximum ground level contributions from the WTE&W plant emissions will occur during 
periods of moderate wind speeds, that can dilute the plume sufficiently within a short distance to 
overcome its buoyancy, and mix it down to ground level. Under these moderate wind 
conditions, motor vehicle emissions will be strongly dispersed to give low ambient concentration 
contributions. 

Question 13. 

PER Page 9-23 the proponent appears to be tlying to compare probabilities eg 1 in 100 to 
percentiles without consideration to time periods eg 99.9 percentile of hourly averages to 1 in 
100 years. This is not possible and confuses the issue. All of the analysis must be referenced to 
percentiles as per the appropriate standard. The rest of the comparisons are not helpful and 
should be separated out so as to help clarj5i what is actually going on against the standards. 
Could the proponent provide clarflcation on this matter? 

Response: 
The return periods given in the PER were calculated in the same way as described for NO,, in the 
response to Question 11 viz: 

The maximum 1-hour concentration from the modelling occurs once each year, by definition, 
so that the probability of occurrence of this hour is 1.0 or 100% per year. 
The percentage of time for which the hydrogen chloride emissions from the WTE&W plant 
can exceed or equal 9.9 glsec, without breaching the proposed emission linits, is 1%. 
The probability of this emission rate occurring at the same time as the meteorological 
conditions giving the maximum 1-hour concentration for any particular emission rate, during 
a year, is then: 
= 1% x 100% 
A probability of 1% is equivalent to a 1 in 100 chance or a return period of 100 years. 

For emission sources such as MSW combustors, it is particularly important to take account of the 
frequency distribution of emission rates for pollutants such as sulphur dioxide and hydrogen 
chloride. This is because the usual operating condition is relatively low emission rates, with 
intermittent, relatively short-term peaks resulting from loads of MSW containing high 
concentrations of sulphur and chlorine. 
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In view of the request for the analysis to be referenced to percentiles as per the appropriate 
standard, an alternative approach to estimating the frequency distribution of plant-in-isolation 
contributions has been developed. This allows direct statement of, for example, 99.9%ile plant-
in-isolation contributions, and also illustrates the frequency of occurrence of other levels of 
contribution. A detailed account of these calculations has been provided to the DEP, and this 
indicates that the maximum 1-hour average plant-in-isolation contributions for hydrogen chloride 
are 6.1 .tg/m3  for Hope Valley and 7.2 .Lg/m3  for Abercrombie Rd. The 99.9%ile 1-hour average 
plant-in-isolation contributions are 3.0 .tg/m3  for Hope Valley and 2.7 .tg/m3  for Abercrombie 
Rd. These maximum 1-hour average concentrations are about 0.3% of the California Reference 
Exposure Level (REL) and 6% of the Victoria DGLC. The 99.9%ile concentrations are about 
0.14% of the California REL and 3% of the Victoria DGLC. 

Question 14. 

Dispersion Modelling Report (DM) Page 9-10 States that SO2  is modelled at the 87 percentile 
emission rate. Are the presented contours the true maximum or 99.9 percentile based on the 87 
percentile emission data - is it a reasonable worst case estimate by DEP 's usual methods? 

Response 
As stated, Figure 2 is the maximum 1-hour average concentration contributions for a 10 g/sec 
sulphur dioxide emission rate, which is about the 87%ile emission rate. Table 4 gives maximum 
1-hour averages for a range of emission rates, including the 99.7%ile emission rate (effectively 
the extreme maximum) for a number of sites of particular interest. Accordingly, full information 
is provided, as referenced in the immediate vicinity of Figure 2. 

Question 15. 
DM Pages 21 &25, tables 10 & 11 versus 14. Why have thfferent flue gas emission rates been 
used between the different tables (at least three different sets used (190, 228, 258 m3/s) some for 
1 hour and some for 24 hours or more) with little to no indication of the true worst case estimate. 
They appear to have been used inconsistently between different calculations for what appears to 
be a single analysis in some places; It appears that the proponent is trying to mix different 
scenarios between different sites. This will give an inconsistent approach across the evaluation. 
Could the proponent comment on this? 

Response 
Table 2 in the Dispersion Modelling Report indicates that 190 m3/sec is used for modelling of 
24-hour average and annual average concentrations, and 228 m3/sec for 1-hour average 

concentrations. 

Page 14 of the report states that the 190 m3/sec flue gas emission rate is the estimated average 
for the plant operating at its design loading. Flue gas emission rates up to 120% of this average 
rate (228 m3/sec) will occur because of modulation of operations to optimise timing of electricity 
production, and varying delivery rates of MSW. The figure of 258 m3/sec is from earlier 
modelling, when planning was based on a slightly larger plant. 
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Table 9-3 (page 9-13) in the PER gives incorrect flue gas emission rates of 258 m3/sec for the 1-
hour average modelling. The flue gas emission rates actually used were 228 m3lsec, at stated in 
the Dispersion Modelling Report, Table 2. 

It is appropriate to use the estimated average flue gas emission rate (190 m3/sec) for 24-hour 
average modelling, because it is unlikely that the whole plant will operate at the maximum flue 
gas emission rate over any 24-hour period. Similarly, the estimated average flue gas emission 
rate is appropriate and conservative for calculation of annual average concentrations, because 
this assumes a 100% load factor for the plant, which would be an extraordinary achievement by 
the plant operators, if it were possible. 

As stated on p  14 of the Dispersion Modelling Report, the figure of 258 m3/sec is from earlier 
modelling, when planning was based on a slightly larger plant. In hindsight, for the sake of 
clarity, it would have been preferable not to present any of the results from this modelling. 
However, is was useful to illustrate the difference between plant-in-isolation and cumulative 
fixed emission rate modelling, and in the PER, to show the very small effect that changes in flue 
gas emission rate for the same emission concentration have on cumulative probabilistic 
modelling estimates, as shown in Table 6 of the Dispersion Modelling Report (Table 9-5 in the 
PER). 

There is a mistake in one of the headings in Table 6 of the Dispersion Modelling Report, which 
gives 228 m3/sec as the flue gas emission rate, instead of the 190 m3/sec stated in the text. The 
following Table 6 has been corrected. This correction further emphasises the very small effect 
of flue gas emission rates on cumulative probabilistic modelling estimates. 

Table 6. Modelled cumulative concentrations for sulphur dioxide emissions 

Northern Model Area (1996 Data) Eastern Model Area (1995 Data) 

s02  99/m3 ______ so2  I.tg/m3  

Maximum 99.9%ile Hours>350 Maximum 99.9%ile Hours>350 
Base Case - existing emissions only 410 349 8.66 450 306 	3.51 

Existing emissions plus WTE&W plant  

Cumulative modelling for flue gas emission rate 258 m 3/sec and 	S02 emission rates ,probabilistic 
Cumulative concentrations 411 350 8.78 450 313 	3.54 
Increase compared with base 
% increase 

1 1 0.12 0 7 1 	0.03 
0.2% 0.2% 	J 0.03% 0.00/6 2.3%; 0.9% 

Cumulative modelling for flue gas emission rate 190 m 3/sec and probabilistic S02 emission rates 
Cumulative concentrations 411 350 8.82 	1 450 313 	3.53 
Increasecornparedwithbase 
% increase 

1 1 0.16 0 7 0.02 
0.2% 0.2% 0.04% 0.00% 2.3% 0.6% 
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Question 16. 

PER Page 9-12 S02 modelling uses plant in isolation for 24 hours and averages for annual 
modelling. No consideration appears to be given to 1 hour averages for the Kwinana EPP or the 
impact of plant upset conditions in the annual average (plant upsets may be of sufficient 
magnitude or frequency to change the annual average from the steady state estimate). Could the 
proponent provide further information on this aspect? 

Response 
24-hour average modelling is only discussed on PER page 9-12 in terms of the reason why 
cumulative 24-hour average modelling was not undertaken (because maximum likely cumulative 
concentrations were small enough not to be of concern). Annual averages are mentioned at this 
point only to establish that cumulative annual average concentrations are simply the sum of 
annual average contributions from all sources contributing to ambient concentrations at the point 
or points under consideration. One-hour average modelling is covered extensively in pages 9-15 
to 9-24. 24-hour average and annual average modelling is presented in the subsequent pages. 

Although modelling of 24-hour average concentrations at the average emission concentrations 
would be justified, this modelling for sulphur dioxide used a sulphur dioxide emission rate of 
120% of that allowed by the proposed emission limits for the plant (p37 of the dispersion 
modelling report), to ensure a conservative estimate of the effects. Even so, the maximum plant 
in isolation contribution is only 4% of the average annual maximum 24-hour concentration at the 
Abercrombie Rd monitoring site. 

The proposed emission limits for sulphur dioxide effectively cover the possibility of upset 
conditions. The proponent is not proposing that there should be a provision allowing higher 
emissions under upset or breakdown conditions, and has taken all reasonable measures to 
minimise breakdowns, and to ensure that that any that do occur will not result in significant 
increases in emissions. 

The proposed requirement that sulphur dioxide emission rates from each of the two project 
stacks shall not exceed 31 glsec is equivalent to a half hour average concentration limit of 200 
mglm3, the German and EC emission limit for waste-to-energy plants. GOWA would be 
prepared to accept this as a half-hour average concentration limit on plant emissions. Further, 
the proposed emission limits, expressed as emission rates below which emissions must be for 
specified percentages of time, combined with the continuous emissions monitoring for sulphur 
dioxide precludes upset conditions from resulting in excessive 24-hour or annual average 
concentrations in the receiving environment. 

GOWA is confident that the Kwinana WTE&W plant will comply with the proposed emission 
limits for several reasons, including: 

Their relationship to the European and North American emission limits, which have proved 
practical for waste-to-energy plants there; 
The modular construction of the WTE&W plant, so that even in the event of a UHTC unit 
emissions being far above normal control limits, the effect of this on overall emissions from 
the stack, through which 5 other UHTC would be discharging would be substantially diluted; 
Operating data from the Spokane, Washington, USA waste-to-energy plant, which has shown 
that wetldry lime scrubbing similar to that for the Kwinana WTE&W plant can routinely 
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achieve sulphur dioxide emission levels far below usual emission limits, simply by 
increasing lime dosage rates; and 
The incorporation of the high temperature lime scrubbing in the WTE&W plant, which is not 
generally used in waste-to-energy plants elsewhere. 

Because of the extent of duplication of the critical components of the pollution control systems, 
and the use of high temperature lime scrubbing in addition to the wet/dry lime scrubbing 
normally used in waste-to-energy plants, it is very unlikely that breakdowns will result in 
significant increases in emissions and exceedances of the proposed emission limits. To illustrate 
this a number of breakdown scenarios have been considered, as set out in Table 7 below: 

Table 7. Equipment failure modes and consequences 

Breakdown In-plant System response. 
consequence  

Breakdown of Failure to increase SO2  monitoring points located in combustor, 
SO2  monitoring limestone and lime input to wet/dry scrubber and exit from bag 
equipment dosages in response house. Any one of these would indicate a 

to increased flue gas requirement for increased dosage and all would 
SO2  concentrations. have to fail for there to be no increased dosage 

in response to increased SO2  in flue gas. 
Filter cake in the bag house will contain 
significant quantities of unreacted lime, which 
is available to decrease SO2  peaks. 
Dilution of any peak concentrations from the mal 
functioning combustor by emissions from the 
other combustors discharging through the same 
stack. 

Breakdown of Decreased high Limestone dosage from duplicate pump and line 
limestone temperature lime increased 
dosage pump or scrubbing Increased lime slurry dosage in wet/dry 
line blockage scrubber 

Filter cake in the bag house will contain 
significant quantities of unreacted lime, which 
is available to decrease SO2  peaks. 
Dilution of any peak concentrations from the 
mal-functioning UHIC by emissions from the 
other UHTCscombustors discharging through 
the same_stack. 

Breakdown of Decreased wet/dry Lime slurry dosage from duplicate pump and 
lime slurry scrubbing. line increased 
dosage or line Increased limestone dosage in high temperature 
blockage, scrubbing 

Filter cake in the bag house will contain 
significant quantities of unreacted lime, which 
is available to decrease SO2  peaks. 
Dilution of any peak concentrations from the 
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mal-functioning TJHTC by emissions from the 
other combustors discharging through the same 
stack. 

Breakage of A proportion of flue Bag failure sensed by tribo-electric sensor and 
fabric filter bag gas flow does not compartment isolated in seconds. 
in bag house pass through the Very high filter area allows continued operation 

filter cake, without significant decrease in bag house 
decreasing SO2  effectiveness. 
removal in the cake. 

As indicated by the multiple responses available to counteract the effects of any equipment 
failure, it is very unlikely that such failures would result in exceedances of the proposed emission 
limits for the WTE&W plant. 

Question 17. 

What is the expected average emission rate and concentration of SO2  over a 24 hour period 
under normal operating conditions and normal waste feed? Is the large range in the 
proponent's proposed SO2  emissions limits to cater for possible equipment failure or variations 
in sulphur content of the combustor waste feed material? 

Response: 
The large range in the proposed sulphur dioxide emission limits is to cater for variable sulphur 
content of the combustor feed. The combustor units incorporate continuous monitoring at 
appropriate points for sulphur dioxide, and will automatically increase limestone dosages into the 
high temperature scrubbing zone, and lime slurry into the wet/dry scrubber, in response to 
increasing sulphur dioxide concentrations from high sulphur concentrations in the feed. 
However, wastes containing high sulphur content will still increase sulphur dioxide emission 
concentrations, at least for short periods, and provision must be made for such variations. 

The proposed sulphur dioxide emission rate limits correspond to an average concentration in 
stack emissions of slightly less than 30 mg/rn3  (expressed at 11% oxygen). The estimated 
average emission rate for continuous operation of the WTE&W plant just in compliance with the 
proposed limits is 6.7 g/sec from both stacks combined. However, in order to ensure that the 
proposed emission limits are not breached, the WFE&W plant will be operated at concentrations 
significantly lower than this in normal operation, most likely at about 7.5 mg/m3  or 1.9 g/sec 

from both stacks combined. 

As indicated above, in response to Question 16, the extent of duplication of critical components 
in the pollution control system, makes it very unlikely that equipment failures will result in 
significant increases in the levels of emissions, or exceedances of the proposed emission limits. 

Question 18. 
DMPages 37 & 42 (Tables 18 & 19) Presume that the ambient data is in jig/rn3  not mg/rn3  as 

stated. 
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Response: 

The presumption is correct. The ambient data is in J.Lg/m3. The change of font from "Times New 
Roman" to "Symbol" was missed. 

Question 19. 

As stated NOx emissions can be a problem when operating furnaces at high temperatures (p.3-
45). Is NOX  emissions data available from other MSW combustors operating at similar 
temperatures (1100 - 1150°C) and reducing conditions using the SNCR process? 

Response: 

Because of concerns about the possibility of high NO concentrations resulting from the high 
temperatures and long residence times in the oxygen-rich secondary combustion zone in Olivine 
combustors compared with other MSW combustors, specific investigation of this issue has been 
undertaken. This used the chemical kinetics model available from the Gas Research Institute, 
USA, and is described in a more detailed report provided to the DEP. This showed that the no 
additional NO formation occurs as a result of the long residence times at temperatures in the 
range of 1000-1100 °C. The highest NO formation occurs when combustion flames contain 
appr6ximately the stochiometric quantity of air for complete combustion of the organic material, 
giving rise to temperatures of about 1700 °C. The Olivine approach of using a reducing MSW 
bed and oxygen deficient primary combustion zone minimises NO production in this initial 
phase of combustion, because of the limited oxygen supply. The transition from these oxygen 
deficient conditions to the oxygen-rich secondary combustion zone occurs very quickly in a 
highly turbulent zone, in which dilution by excess air prevents temperature rises which would 
result in high levels of NO formation. Accordingly, the Olivine combustors produce relatively 
low levels of NO compared with other combustor designs, in spite of the long residence times at 
relatively high temperatures in the secondary combustion zone. 

Table 8 illustrates the low NO performance of the Olivine combustor at Bellingham (which did 
not use SNCR), compared with other combustors when these were being operated without SNCR 
scrubbing. Clearly, the low NQ performance of the Olivine combustors provides an excellent 
basis for achievement of low NO,, emissions when SNCR scrubbing is used, as will be done at 
Kwinana. 

Table 8 NO concentrations from combustors not using SNCR 

mg/rn3  as NO2  at 11% O Data* 

points Average 	Maximum 	Minimum 

Mid-Connecticut Resource Facility, Hartford 285 333 221 8 

Maine Energy Recovery, Biddeford 307 326 283 4 

Stanislaus Waste-To-Energy,California 404 470 303 12 

Quebec Mass Burn 289 304 274 3 

Twente, Netherlands 335 360 330 8 

Olivine, Bellingham 1 	207 1 	289 1 	? 1 	449 

6/12/00 12:09 PM 	 23 	 FinalResponse.doc 



Question 20. 
What are the dioxin emissions and the data presented by the USEPA relating to reductions 
achieved using activated carbon? 

Response: 
This information is provided in the response to Question 8, above. 

Question 21. 
The PER refers to an opportunity for reducing SO2  emissions from the BP refinery. Could the 
proponent identi the waste gas streams and give an estimate of the reductions that would be 
possible? 

Response: 
Examination of the information relating to the BP flares, contained in Licence No 5938/2, 
indicates that it may be possible for the WTE&W plant to take the total gas stream to the flares, 
once the plant is operating at design capacity. This could result in reduction of the overall 
sulphur dioxide emissions to the Kwinana airshed by up to the 37g/sec maximum for the flare 
stacks. Before that stage, the proportions of the flare gas stream that could be handled at the 
WTE&W plant would depend on the frequency distribution of the flare gas streams. 

Based on the refinery fuel gas rates to the flares given in the Licence, the calorific value of the 
fuel would contribute between 5% and 30% of the normal energy input from MSW at full 
development of the plant. Obviously, this would translate directly into increased generation 
from the WTE&W plant. Further information will be needed on the frequency distribution of 
fuel gas flow to the flares, in order to size equipment appropriately at the WTE&W plant. 

The combustion gases from flare fuel gas would increase the gas flows through the combustors 
by between 4% and 28%. Presumably, the maximum occurs relatively infrequently, and in this 
circumstance it may not be necessary to make any allowance in sizing of most components of the 
UHTC units to accommodate the additional gas flows. Larger main draught fans ahead of the 
stacks may be the key requirement for the presumably infrequent occurrence of maximum flare 
fuel feed rates. 

Sulphur dioxide removal for the additional sulphur load from the refinery fuel &as stream would 
be achieved predominantly through the high temperature scrubbing stage in the combustors. The 
economics of the scrubbing will be dependent on the market for calcium sulphate produced from 
this scrubbing stage. 

Even if 'no sulphur dioxide were removed from the refinery fuel gas stream, lower sulphur 
dioxide concentrations in the surrounding environment may result from discharge of this sulphur 
dioxide stream in a significantly larger plume with a higher buoyancy. However, the intention 
would cer lainly be to handle the refinery flare stream within the proposed emission limits for the 
WTE&W plant. 

There are potentially significant advantages to both B.P and GOWA, and, obviously for air 
quality in the area. However, before GOWA can make any definite commitment, it will be 
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necessary first to establish and verify the operation of the first TJHTC units at Kwinana, before 
adding the additional complication of the flare gas stream. Negotiations with B? will obviously 
also be necessary. 

GOWA will keep the refinery flare feed stream under consideration during fmal design of the 
WTE&W plant, to provide for handling this stream to the maximum practical extent. 

Question 22. 

What are the expected emissions under normal conditions and worst case scenarios, rather than 
just providing proposed emission limits. 

Response: 
The estimates of worst-case emissions from the WTE&W plant are referred to here and in the 
PER as the "extreme maximum" emissions estimates. As stated on p3-72 of the PER, these 
extreme maximum emissions estimates are set at either the proposed emission limit for the 
WTE&W plant (dioxins, mercury, lead, cadmium) or corresponding to the maximum reliable 
emission concentration found for information gathered for a number of MSW combustors 
(arsenic, beryllium, chromium, copper, nickel, and selenium and zinc). 

The expected emissions under normal conditions are referred to here and in the PER as the 
"probable average" emissions. As stated on P3-72 of the PER, the probable average emission 
rates are set to correspond to about the average of the emissions concentrations found for the 
MSW combustors referred to above, with allowance in some cases for additional air pollution 
control technology which will be installed at Kwinana, but was not installed at the combustors 
for which emissions data was available. 

Table 3-4 in the PER gives the proposed emission limits, extreme maximum and probable 
average emission concentrations and rates for the heavy metals and dioxins. 

These probable average emissions estimates are the most reliable indication of the likely long-
term average levels of emissions from the project. 

A similar approach applies to the gaseous contaminants. Table 3-2 in the PER gives probable 
average emissions concentrations and emissions rates for some, but not all Qf the contaminants. 
The proposed emission limits are the worst-case emission concentrations and rates. 

Table 9 below is a slightly expanded version of Table 3-2 from the PER. Probable average 
emission concentrations and rates have been added for sulphur dioxide, hydrogen chloride, 
hydrogen fluoride and particulates, which were not specified in Table 3-2. 
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Table 9. Proposed emission limits and probable average emissions 

Emission rates Emission rates for 
per stack at whole 	t at 

Emission Average IMaximum Average  [Zximum 
concentration plant liading plant b,ading 

mWm3atIl% g/sec g/sec glsec g/sec 

Sulphur dioxide (SO2)  
200 26 31 * * Each stack not to exceed 98% of time 
100 13 15 Each stack not to exceed 95% of time 

50 6 8 Each stack not to exceed 85% of time 
25 3.2 3.9 Each stack not to exceed 70% of time 
15 1.9 2.3 Each stack not to exceed 50% of time 
7.5 1.0 1.2 1.9 2.3 Probable average 

Oxides of nitrogen (NOr epressed as NO2) 

400 51 62 103 123 Half hour average limit 

200 26 31 51 62 24-hour average limit 

100 13 15 26 31 Probable average 
Hydrogen chloride (HCI)  

60 8 9 15 18 Half hour average limit 

10 1.3 1.5 2.6 3.1 24-hour average limit 

5 0.6 0.8 1.3 1.5 Probable average 
Hydrogen fluoride (HF)  

4 0.5 0.6 1.0 1.2 Half hour average limit 
1 0.1 0.2 0.3 0.3 24-hour average limit 

0.2 0.03 0.03 0.05 0.06 Probable average 

Particulates  
30 3.9 4.6 8 9 Half hour average limit 

10 1.3 1.5 2.6 3.1 24-hour average limit 

5 0.6 0.8 1.3 1.5 Probable average 

Carbon monoxide (CO)  
90 12 14 23 28 4 hour average 

20 2.6 3.1 5.1 6.2 Probable average 

Mercury (Hg) 	 (Concentrations 9g/m3 and emission rates ing/sec) 

50 6 8 13 15 Any test or average of triplicat tes 

25 3.2 3.9 6.4 7.7 Probable average 

Cadmium (Cd) 	 (Conentratiois l.tgIm3 and emission rates mg/see) 

14 1.8 2.2 4 4 Any test or average of triplicate test 

1 0.13 0.15 0.26 0.31 Probable average 

Lead (Pb) 	 (Coricentratiois 9g/m3 and emission rates mg/see) 

140 18 22 36 1 	43 1 Any test or average of triplicate test 

12 1.5 1.8 3.1 3.7 Probable average 

Dioxins/furans 	(Concentrflions ng I-ThQ/m3 and emission rates gg 1-TEQ/se~
test 0.1 	0.013 	I 	0.015 	0.026 	I 	0.031 	Any test or average of triplica 

0.01 - 0.05 	0.001 - 0.008 	1 	0.002 -0.0 15 	Probable average 

6,'12/00 12:09 PM 	 26 	 FinalResponse.doc 



Question 23. 

PER page 9-29 Comparing the HCL and HF levels with Californian REL 's gives a better 
picture than if the Victorian EPA design ground level concentrations had been used. Could the 
proponent provide a comparison with the Victorian EPA criteria? 

Response: 
The information presented in the PER on page 9-29 relates to annual average concentrations, for 
which there is no Victoria EPA design ground level concentration (DGLC). The Victoria EPA 
DGLC is most relevant to short-term exposures, and comparison of the modelling predictions for 
1-hour averages with the both DGLC and the California REL is given on page 9-23. 

The alternative assessment of plant-in-isolation contributions presented in response to Question 
13 indicates worst case maximum 1-hour average hydrogen chloride contributions about half of 
those from fixed emission rate modelling at the 99 percentile emission rate. The latter are stated 
in the relevant paragraph on page 9-23 as a level of 12 .tg/m3  at Hope Valley and Abercrombie 
Rd, which is unlikely to be exceeded more frequently than once in 100 years. The worst-case 
maximum 1-hour average plant-in-isolation hydrogen chloride contribution is estimated, in the 
response to Question 13, as 6.1 J.Lg/rn3  at the Hope Valley monitoring site and 7.2 p.g/m3  at the 
Abercrombie Rd site. Similarly, the maximum 1-hour average plant-in-isolation contribution for 
the maximum location in Area A, for fixed emission rate modelling at the 99 percentile emission 
rate, is given in Table 16 of the Dispersion Modelling report as 25 J.tg/m3, or 23% of the Victoria 
EPA DGLC. The alternative assessment reduces this figure to a worst-case maximum 1-hour 
average plant-in-isolation contribution of about 15 j.Lg/m3, about 13% of the DGLC. 

It has also be just been noted by the writer, that the SCHEDULE C of the Victoria EPA State 
Environmental Protection Policy, Part IV contains a calculation or typographical mistake in the 
specification of the DGLC for hydrogen chloride. The 3-minute DGLC is given as 0.2 ppm and 
as 0.2 mg/rn3. Under the conditions specified in SCHEDULE C for expression of the mg/rn3  
concentration, the correct figure would be 0.3 mg/rn3  if the 0.2 ppm figure is correct. This means 
that the percentages of the DGLC calculated in the Dispersion Modelling report and presented in 
the PER may be 50% higher than they should be. 

This mistake in the DGLC specification adds to the uncertainty surrounding the reliability of the 
DGLC figure compared with the 1-hour average California Reference Exposure Level (REL). 
The DGLC was specified in 1983. The California EPA (1998), following recent and extensive 
published review of health effects of hydrogen chloride, have established a 1-hour average REL 
of 2100 j.tg/m3. Converting the 3-minute average DGLC to a 1-hour average using the usual 
power law gives an equivalent 1-hour DGLC of 110 p.g/m3, 5% of the REL. 

Although RELs do not have regulatory status as standards, they are determined as concentrations 
below which no health effects are expected following exposure for the specified period, and are 
widely used for assessment of whether there is any possible health risk. There have been 
considerable advances in the standardisation of the toxicological assessment of human exposure 
data to establish reliable levels for protection of health since the mid-i 980s, and the very recent 
California REL must be considered the more reliable guideline on this basis. The DGLC appears 
excessively precautionary, given the more recent and carefully evaluated REL. 

6/12/00 12:09 PM 	 27 	 FinaLResponse.doc 



The California REL with which the annual average contribution for hydrogen fluoride is 
compared on page 9-29 is the chronic REL for protection of human health. There is no 
equivalent DGLC. The Victoria EPA DGLC for fluoride is the same as the less stringent of the 
ANZECC Goals specified in the following paragraph. Accordingly the maximum predicted 
annual average hydrogen fluoride concentration anywhere is equivalent to 1.6% of the 90-day 
DGLC. 

Question 24. 
DM Page 33, what data in Table 16 does the proponent intend using and how does it compare to 
the standard? Why have no other HCl emissions been included to determine cumulative 
impacts? There are two other potential HC1 emission sources nearby: Tiwest and Nufarm-
Coo gee across Mason Rd from the facility. The argument presented on page 34 about 
cumulative impacts is meaningless, if the plant is emitting 23% of the Victorian HC1 standard 
then cumulative impacts may well be capable of exceeding the standard. Could the proponent 
address this issue? 

Response: 
The summary prepared in response to Question 10 provides a reassessment of the hydrogen 
chloride situation. None of the licences for Nufarm, Coogee Chemicals or Tiwest indicate any 
hydrogen chloride emissions. Each of these companies has been contacted directly, and Nufarm 
and Coogee Chemicals confirm that they have no hydrogen chloride emissions. However, 
Tiwest do emit hydrogen chloride, although the emission is not specified in the licence, because 
of being below the required threshold. A summary of the stack and emission details for the 
Tiwest and WTE&W hydrogen chloride emissions is given in the following Table 10. 
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Table 10. Hydrogen chloride source emission characteristics 

Vent Stack STO Stack WTE&W 
Stack 1 

WTE&W 
Stack2 

Flue gas emission rate m 3/sec ( 	STP 1.26 3.4 128 128 

HC1 concentration mgfm3 P, STP 294 110 20 20 
HCL emission rate g/sec 0.37 0.37 2.5 2.5 
Stack height m 40 27 70 70 
Stack diameter m 0.35 0.95 4.1 4.1 
Temperature 0C 40 950 135 135 
Heat discharge MW 0.045 4.6 22 22 
%of time operating  1.1% 15% 100% 100% 

The emission rates chosen for the WTE&W plant HCI emissions are the estimated 90%ile 
emission rate for the plant just to comply with the proposed emission limits. 

In the response to Question 13, an alternative approach to estimating the frequency distribution 
of concentrations of sulphur dioxide and hydrogen chloride was presented. This showed that, at 
the Hope Valley and Abercrombie Rd monitoring sites, the maximum 1 hour average 
concentrations for hydrogen chloride are about half of the maximum 1-hour average 
concentration estimated using a fixed emission rate at the 99%ile emission rate. A similar 
decrease between the maximum 1-hour average concentration for continuous emissions at the 
99%ile emission rate and the maximum 1-hour average concentration taking into account the 
frequency distribution of emission rates can be expected at the location of the maximum 1-hour 
average concentration inside Area A. Accordingly, the revised maximum 1-hour average 
concentration of hydrogen chloride, occurring anywhere, would be about 12 jmg/m3, rather than 
the 25 jg/m3  given in the full dispersion modelling report. This corresponds to 11% of the 
Victoria DGLC, and 0.6% of the California REL. 

The hydrogen chloride emission rates for each of the Tiwest stacks is about 15% of the average 
emission rate from the two WTE stacks combined. Accordingly, in very rough terms, the Tiwest 
hydrogen chloride emissions would not be expected to dramatically increase the concentrations 
predicted for the WTE. Further, the substantial distance between the Tiwest stacks and those of 
the WTE, combined with the marked differences in stack heights and heat dicharge (the primary 
determinants of dispersion), mean that it is unlikely that maximum contributions from both sets 
of stacks would ever coincide. The maximum contributions produced by the Tiwest stacks will 
occur under different meteorological conditions and at different locations from those for the 
maximum contributions from the WTE emissions. The fact that the vent stack only operates 
about 1% of the time, and the STO stack about 15% of the time makes it even less likely that a 
coincidence of maximum contributions would ever occur. 

In order to further illustrate the small degree of interaction which can be expected between the 
Tiwest hydrogen chloride emissions and those from the WTE&W plant, modelling using 
ISCST3 has been done. For this, it is recognised that ISCST3 does not give the same 
concentration predictions as DISPMOD. However, if two emission sources show little tendency 
to reinforce the maximum concentrations produced by each source individually in ISCST3, it is 
not likely that they will reinforce one another in DISPMOD either. 
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The emission rate for the WTE&W plant was selected to give maximum concentration 
contributions similar to those for the mean emission rate when modelled with DISPMOD. 

The Tiwest STO stack gives relatively low concentrations, as shown in Figure 3 compared with 
the WTE&W plant in Figure 4. 

Figure 3. Maximum 1-hour average hydrogen chloride concentrations from emissions from 
the Tiwest STO stack (g/m3). 

10000 

6/12/00 12:09 PM 	 30 	 FinalResponse.doc 



Figure 4. Maximum 1-hour average hydrogen chloride concentrations from emissions 

from the WTE&W plant (pg/rn3). 
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When the Tiwest STO stacks and WTE&W plant emissions are modelled together, the resulting 
concentration controls are quite similar to those for the WTE&W plant alone, with some evident 
increases in concentration, predominantly in the northerly direction. This is shown in Figure 5, 
and would be expected for alignment of the two sets of emissions during southerly winds. 
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Figure 5. Maximum 1-hour average hydrogen chloride concentrations from emissions from 

the Tiwest STO stack and WTE&W plant combined (pgIm3). 

The lack of coincidence can be more clearly illustrated by subtracting the concentrations for the 
WTE&W plant emissions alone from the concentrations for the combined Tiwest STO stacks 
and WTE&W plant emissions. This is shown in Figure 6. Clearly, emissions from the Tiwest 
STO stack will make only a very small contribution to the concentrations resulting from 
hydrogen chloride emissions from the WTE&W plant, if emissions from this stack occur at the 
same time as meteorological conditions most likely to give a significant interaction with the 
WTE&W plant emissions. 
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Figure 6. Concentration differences between maximum 1-hour average hydrogen chloride 

concentrations from emissions from the Tiwest STO stack and WTE&W plant combined 

and from the WTE&W plant emissions alone (jig/rn3). 
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The Tiwest vent stack gives relatively high concentrations close to the stack, as shown in Figure 
7 compared with the WTE&W plant in Figure 4. 
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Figure 7. Maximum 1-hour average hydrogen chloride concentrations from emissions 

from the Tiwest vent stack (pgIm3). 
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Whe the Tiwest vent stack and WTE&W plant emissions are modelled together, the resulting 
concentration controls are quite similar to those for the vent stack alone, with some evident 
increases in concentration, predominantly in the northerly and southerly directions and further 
away from both the WTE&W plant and Tiwest. This would be expected for alignment of the 
two sets of emissions during northerly southerly winds and the increasing contribution from the 
WTE&W plant emissions at greater distances, because of the taller stacks and more buoyant 
plumes. 

El 
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Figure 8 Maximum 1-hour average hydrogen chloride concentrations from emissions from 
the Tiwest vent stack and WTE&W plant (pgIm3). 
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The degree of reinforcement can be more clearly illustrated by subtracting the concentrations for 
the Tiwest vent stack alone from the concentrations for the combined Tiwest vent stack and 
WTE&W plant emissions. This is shown in Figure 9. Clearly, emissions from the WTE&W 
plant will make only a very small contribution to the concentrations resulting from hydrogen 
chloride emissions from the Tiwest vent stack, if emissions from this stack occur at the same 
time as meteorological conditions most likely to give a significant interaction with the WTE&W 
plant emissions. 
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Figure 9. Concentration differences between maximum 1-hour average hydrogen chloride 

concentrations from emissions from the Tiwest vent stack and WTE&W plant combined 

and from the Tiwest vent stack emissions alone (tgIm3). 

Question 25. 

DM Page 40 - The PER suggests that there is already a potential problem with particulates in 
the area with 4 days of exceedance in 1998. Therefore a small increase will increase the 
potential for exceedances and breach of the NEPM standard - this is why all of the assessment 
should include cumulative impacts compared to the standard to determine whether a breach is 
likely. In this case, the emissions from the project will add to a situation where an increase in 
particulàtes may be observed, along with an increased risk of breaching the NEPM standard. 
This requires appropriate management to ensure this does not occur. Could the proponent 
comment on this? 

On checking the NEPM standard PM10, the permissible exceedence frequency for compliance 
with the standards is 5 days per year. The monitoring records for the Abercrombie Rd 
monitoring site show that there were 3 days above the NEPM standard during 1997, and 4 days 
during 1998. Accordingly, air quality at the site is actually in compliance with the NEPM 
standard. The very small contribution of 0.4 tg/m3 (worst case maximum 24-hr average) or 0.2 

jtg/m3 (probable average, maximum 24-hr average) from the WTE&W plant emissions is 0.8% 
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and 0.4%, respectively of the NEPM standard. This is a negligibly small contribution, being 
much smaller than can be detected in any monitoring programme. 

The summary prepared in response to Question 10 (Appendix 2) incorporates an assessment, 
taking into account the provision of this frequency of exceedance of the 50 .ig/m3  level of the 
standard. 

Question 26. 

Arsenic seems to be a sign ficant heai.y metal emission at other MSW incinerators and possibly 
should have an emission limit imposed. Could the proponent comment on this? 

Response: 
The multi-pathway health risk assessment indicates that the percentage contributions from the 
WTE&W plant emissions of arsenic to typical, existing dietary intakes are of similar magnitude 
to those for lead and cadmium. The contribution to additional cancer risks is similar to that for 
cadmium. On this basis, it could be considered appropriate to set an emission limit for arsenic, 
although the US EPA considers that emission limits for the lead and cadmium ensure the 
installation and operation of pollution control systems that will also ensure acceptably low 
emissions of arsenic. If it is considered that an emission limit for arsenic is desirable, GOWA 
would accept this, and suggests that a suitable mass emission rate would be "1.5 mglsec" or as a 
concentration of "5 .Lg/m (at 11% 02,  dry, 0 00)  in any test or average of triplicate test". The 
multi-pathway health risk assessment has indicated that continuous emission at this rate would 
make an extremely small contribution to existing dietary intakes of arsenic, and to any possible 
health risks. 

Question 27. 
Emissions Report (ER) Page 24 Statement made "elemental mercury exists almost exclusively in 
the vapour state, and is not deposited by either wet or dry process ". This needs substantiation 
because it appears to be illogical. The standard form of mercury at ambient temperatures is a 
liquid, so it would be expected that either condensation or deposition either directly or through 
adsorption onto particulates would occur. Alternatively if the mercury remains in a vapour state 
and does not deposit, then it must accumulate in the atmosphere over time which needs to be 
considered within the assessment. The proponent has not allowed for any removal mechanism of 
the mercury from the atmosphere. Could the proponent address this issue? 

Response: 
It is recommended that the person seeking further understanding of the behaviour of mercury in 
air obtain the US EPA Mercury Study Report to Congress, EPA-4521R-97-003, December 1997, 
which provides an excellent compilation of such information. This is available for download at 
the US EPA website. 

Comments here provide some of the fundamental chemical and physical concepts to better 
understand this matter. 

Elemental mercury, like water, is a liquid at normal temperatures. However, in the same way 
that water evaporates to give a pressure of its vapour in air (commonly expressed in terms of 
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relative humidity), so too does mercury. Both water and mercury will continue to evaporate until 
either all of the liquid has evaporated, or until the pressure of water or mercury in the atmosphere 
in contact with the liquid reaches the saturation vapour pressure. For water, this is equivalent to 
100% relative humidity. No condensation of either water or mercury can occur unless the 
pressure of water or mercury in the air exceeds the saturation vapour pressure. 

The saturation vapour pressure for mercury at usual temperatures is very high compared with 
concentrations of concern because of potential health effects. For example, this is a well known 
problem in relation to work places where mercury has been used carelessly in the past, so that 
droplets of mercury are left in cracks in flooring etc. For example, workplace exposure limits for 
mercury are about 250-1000 times lower than the saturation vapour pressure of mercury at 
normal temperatures. 

The proposed emission limit concentration for mercury (50 j.i.g/m3) for the WTE&W plant 
emissions, is about 500 times lower than the saturation vapour pressure at normal temperatures, 
so that there is absolutely no possibility of any condensation of the elemental mercury occurring 
in the plume or at any stage after emission. 

The very marked difference in behaviour between elemental mercury and mercuric chloride can 
be understood in terms of the different solubilities of these two substances in water. Elemental 
mercury is essentially insoluble, whereas mercuric chloride is highly soluble (70 g/litre). The 
insolubility of elemental -mercury means that elemental mercury vapour does not dissolve in rain, 
and is therefore not scavenged by rain. The high solubility of mercuric chloride, on the other 
hand, allows highly efficient scavenging by rain. For the same concentrations of elemental 
mercury and mercuric chloride in air, rain will contain 10,000,000 times less elemental mercury 
than mercuric chloride. 

Emissions of elemental mercury vapour become part of the global mercury cycle. As the 
Mercury Study Report to Congress indicates, there is evidence that anthropogenic mercury 
emissions have increased the global background mercury concentrations. Elemental mercury is 
removed from air slowly, by oxidation of the extremely small concentrations in cloud droplets to 
divalent mercury. This form of mercury is then far more soluble in water, and available for 
scavenging by rainfall. 

It is not correct to say that deposition of mercury has not been allowed for. As stated in Section 
9.9.8 of the PER, a highly conservative assumption that 20% of the mercury emissions are 
present as mercuric chloride has been used for modelling of deposition for the multi-pathway 
health risk assessment, in spite of the evidence that 100% of the mercury emitted will be 
elemental mercury. 

Question 28. 
The DEP note that the HRA does not follow the Health Department preferred protocol for the 
risk analysis. The risk assessment as undertaken is confusing because of the way it swaps 
between models and scenarios. The report continually tries to compare the incremental increase 
to dietaiy intake (or similar) as a percentage. It should have considered whether the 
incremental increase, in addition to other existing exposure routes, result in a total exposure 
higher or lower than a level deemed acceptable by the Health Department or DEP/EPA. The 
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important question for an HRA is whether the increase in exposure will take the maximum to an 
unacceptable level and this should have been addressed in a clear and concise manner. Risk 
assessment should also focus on children, to say that if the risk is acceptable for adults then it 
will be for children is non standard and not conservative. Could the proponent comment on this 
matter? 

Response: 
Section 2.1 provides a discussion of the multi-pathway health risk assessment and the four-stage 
health risk assessment approach indicated in informal comments from the DEP immediately 
before Christmas. This indicates, if anything, that the multi-pathway assessment is more 
thorough than might arise under some circumstances with the less integrated 4-stage process. 

In effect, the assessment has examined the cumulative exposures arising from typical dietary 
intakes plus the contribution from WTE&W plant emissions, although the information was 
presented in the form of percentages of typical dietary intakes and of acceptable daily intakes or 
Reference Doses. It was thought that this would be the best presentation to show how trivially 
small the incremental contributions from the WTE&W plant will be. The statement in both the 
PER (p9-48) and the Health Risk Assessment (p26)" If, as a result of the emissions from the 
project, the total contaminant intakes from both the typical dietary intakes and the increments 
from the emissions were to approach the levels of the acceptable dietary intakes, the emissions 
would have to be continuously between about 1000 (dioxins) and 50,000 times (arsenic) higher 
than the extreme maximum emissions. There is no realistic possibility of the emissions resulting 
in increases in dietary intakes to levels approaching the acceptable daily intakes." clearly 
indicates the very large gaps, relative to the increments from the WTE&W plant, between the 
typical daily intakes and the acceptable daily intakes or Reference Doses. 

Information about the typical daily intakes and Reference Doses used in the Health Risk 
Assessment were given in the draft provided before Christmas, and it would appear to be a 
reasonable expectation that, if these were not acceptable, our attention should have been drawn 
to this. There was comment on that draft that Australian typical daily intakes should be used, 
rather than New Zealand dietary intakes, which was helpful guidance. 

As indicated by the very small percentages of typical daily intakes for all contaminants, the most 
realistic description of the increments from the WTE&W plant in both the levels of the various 
contaminants in foods, and in exposures and intakes is negligibly small. if there are negligibly 
small changes in the levels of contaminants in foods, it follows logically and inevitably that all 
consumers of those foods, including children, will also be subject to negligible changes in their 
intake of those contaminants, if there had been any indication that these levels of incremental 
exposure resulting from WTE&W plant emissions were high enough for the different intakes 
relative• to body weight for children to differ substantially from the negligible levels 
demonstrated, specific estimations of exposures and risks for children would have been 
undertaken. 

Notwithstanding this, additional health risk assessment work has been undertaken, which now 
provides assessment of intakes for children, and cumulative intakes, calculated as the sum of the 
typical dietary intakes plus the incremental intake from WTE&W plant emissions. The 
following table presents a summary of these new estimates and compares child and adult intakes 
for a selection of sites, including the residential site giving the highest exposures (SW Hope 
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Valley). The estimates are for the general population exposure scenario, which gives the largest 
percentage differences between adult and child exposures. Principally because of a substantially 
higher rate of soil ingestion on a per body weight basis, incremental intakes for children are 
typically 10-20% higher than for adults due to existing soil background conditions. This is 
clearly a negligible increase in cumulative intake, given the extremely small percentage of 
typical daily intakes to which the incremental exposure corresponds. 

For all the contaminants, the cumulative intakes cannot realistically be shown as being any 
higher than the typical dietary intakes, which is, of course, a consequence of the incremental 
intakes being considerably smaller than the uncertainty within which the typical dietary intakes 
can be determined. 

It is noted that the DEP would normally expect a health risk assessment to include contributions 
from other potential sources in the area. This would be a very large exercise and the proponent 
questions whether the full costs of such a requirement should fall on the first proponent to 
undertake, for example, a multi-pathway health risk assessment. It is clear from the information 
in the NPI that all of the contaminants likely to be emitted from the WTE&W plant are already 
emitted at similar rates by existing industries in the area. The desire for the DEP, on behalf of 
the residents of the area, to ensure that a thorough, comprehensive, cumulative assessment is 
done is readily understandable. However there is a significant element of the proponent being 
required, to undertake a large amount of work on behalf of existing industry andlor the 
government to correct a now-perceived deficiency in the assessments of effects of emissions 
done in the past. This situation can be seen as neither equitable, nor encouraging to any 
proponent proposing to raise the level of environmental assessment in relation to proposed 
emissions. This is obviously a difficult regulatory issue, but one, we would submit that deserves 
some consideration for possible similar situations in future. 
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Table 11: Estimated incremental and cumulative intakes for adults and children, for general population exposure scenarios 
and comparison with acceptable daily intakes. 

Arsenic Beryllium Cadmium 
Chromium Chromium 

Lead Mercury Nickel Dioxins 

Typical daily intakes as % of acceptable 
daily intakes 0.67% 0.30°/p 30% 0.19% 0.10% 12% 29% 21% 18% 

.i.L!ope Valley  Extreme maximum emissions  
Incremental % of typical dietary intake Child 0.3% 0.07% 0.16% 0.010% 1.9% 0.7% 0.20% 0.07% 0.6% 
Incremental % of acceptable daily intakes Child 0.0023% 0.00020% 0.05% 0.00002% 0.0018% 0.08% 0.06% 0.015% 0.11% 
Cumulative %ofpcceptable daily intakes Child 0.67% 0.30°/ 30% 0.19% 0.10% 12% 29% 21% 18% 
Incremental %of typical dietary intake Adult 0.3% 0.1% 0.12% 0.0% 1.5% 0.6% 0.16% 0.1% 0.5% 
Incremental % of acceptable daily intakes Adult 0.0019% 0.00016% 0.04% 0.00001% 0.0014% 0.07% 0.05% 0.012% 0.08% 
Cumulative %of acceptable daily intakes Adult 0.67% 0.30% 30% 0.19% 0.10% 12% 29°/p 21% 18% 
SW Hope Valley    Probable average omissIons  
Incremental % of typical dietary intake Child 0.03% 0.03% 0.0 13% 0.003% 0.6% 0.06% 0.10% 0.0 16% 0.23% 
Incremental % of acceptable daily intakes Child 0.00021% 0.00010% 0.004% 0.00001% 0.00060/a 0.008% 0.029% 0.003% 0.04% 
Cumulative %ofacceptable daily intakes Child 0.67% 0.30% 30% 0.19% 0.10% 12% 29% 21% 18% 
Incremental %of typical dietary intake Adult 0.027% 0.026% 0.010% 0.0025% 0.5% 0.05% 0.08% 0.01% 0.18% 
Incremental % of acceptable daily intakes Adult 0.00018% 0.00008% 0.003% 0.00000% 0.0005% 0.006% 0.023% 0.0028% 0.032% 
Cumulative %ofaccentable daily intakes Adult. 0.67% 0.30% 30% 1 	0.19% 0.10% 12% 29% 21% 18% 
NW Medina   Extreme maximum emissions  
Incremental % of typical dietary intake Child 0.3% 0.034% 0.18% 0.006% 1.3% 0.5% 0.11% 0.04% 0.5% 
Incremental % of acceptable daily intakes Child 0.0022% 0.00010% 0.05% 0.00001% 0.00120%/ 0.06% 0.03% 0.009% 0.09% 
Cumulative %of acceptable daily intakes Child 0.67% 0.30% 30% 0.19% 0.10% 12% 29% 21% 18% 
Incremental %of typical dietary intake Adult 0.3% 0.028% 0.1% 0.005% 1.0% 0.4% 0.09% 0.03% 0.4% 
Incremental % of acceptable daily intakes Adult 0.0018% 0.00008% 0.040% 0.00001% 0.0009% 0.04% 0.026% 0.007% 0.07% 
Cumulative % of acceptable daily intakes Adult 0.67% 0.30% 30% 0.19% 0.10% 12% 29% 21% 18% 
NW Medina    Probable average emissions  
Incremental % of typical dietary intake Child 0.031% 0.017% 0.015% 0.0021% 0.4% 0.04% 0.06% 0.009% 0.20% 
Incremental % of acceptable daily intakes Child 0.00021% 0.00005% 0.004% 0.00000% 0.0004% 0.005% 0.0 16% 0.00 19% 0.04% 
Cumulative %of acceptable daily intakes Child 0.67% 0.30% 30% 0.19% 0.10% 12% 29% 21% 18% 
Incremental % of typical dietary intake Adult 0.025% 0.014% 0.011% 0.0016% 0.3% 0.03% 0.04% 0.007% 0.15% 
Incremental % of acceptable daily intakes Adult 0.00017% 0.00004% 0.003% 0.00000% 0.0003% 0.004% 0.0 13% 0.0015% 0.026% 
Cumulative %of acceptable daily intakes Adult 0.67% 0.30% 30% 0.19% 	1  0.10% 12% 	1 29% 	1 21% 	1 18% 
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Table 12: Estimated incremental and cumulative intakes for adults and children, for general population exposure scenarios 
and comparison with acceptable daily intakes. 

Arsenic Beryllium Cadmium 
Chromium Chromium 

Lead Mercury Nickel Dioxins 

Typical daily intakes as % of acceptable 
daily intakes - 0.67% 0.30% 30% 0.19% 0.10% 12% 29% 21% 18% 

Wattleup    Extreme maximum emissions  

Incremental % of typical dietary intake Child 0.14% 0.04% 0.055% 0.01% 1.0% 0.36% 0.12% 0.040% 0.4% 

Incremental % of acceptable daily intakes Child 0.0010% 0.00011% 0.016% 0.00001% 0.001% 0.043% 0.035% 0.0087% 0.07% 

Cumulative % of acceptable daily intakes Child 0.67% 0.30% 30% 0.19% 0.10% 12% 29% 21% 18% 

Incremental % of typical dietary intake Adult 0.12% 0.029% 0.042% 0.0041% 0.8% 0.29% 0.10% 0.032% 0.27% 

Incremental % of acceptable daily intakes Adult 0.00083% 0.000087% 0.013% 0.00001% 0.0008% 0.034% 0.029% 0.0068% 0.049% 

Cumulative % of acceptable daily intakes Adult 0.67% 0.30% 30% 0.19% 0.10% 12% 29% 21% 18% 

Wattleup     Probable average emissions  
Incremental % of typical dietary intake Child 0.013% 0.0178% 0.0046% 0.0017% 0.3% 0.0320  0.06% 0.0091% 0.14% 

Incremental % of acceptable daily intakes Child 0.00009% 0.00005% 0.0014% 0.00000% 0.0003% 0.0038% 0.018% 0.0020% 0.026% 

Cumulative%of acceptable daily intakes Child 0.67% 0.30% 30% 0.19% 0.10% 12% 29% 21% 18% 

Incremental% of typical dietary intake Adult 0.012% 0.015% 0.0035% 0.0014% 0.27% 0.026% 0.050% 0.0071% 0.105% 

Incremental % of acceptable daily intakes Adult 0.00008% 0.00004% 0.00106% 0.00000% 0.00026% 0.0031% 0.014% 0.0015% 0.018870  

Cumulative % of acceptable daily intakes Adglt 0.67% 0.30% 30% 0.19% 0.10% 12% 29% 21% 18% 
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Question 29. 

HRA Page 12 Have the toxic elements included in the risk assessment been based on 
what is likely to be emitted from the plant rather than just on those for which the 
USEPA has information for multipathway analysis? 

Response: 
The assessment includes all toxic elements for which indications from the literature 
have been found suggesting possible emissions at significant levels from MSW 
combustors. A number of trace elements which are essential nutrients at low 
concentrations, but may become toxic at high levels of exposure have also been 
included. 

Question 30. 

PER Page 9-48 indicates New Zealand typical dietaiy intakes for dioxins are the 
lowest determined in the world and then states that Perth should reflect New Zealand. 
If New Zealand has the lowest dietary intake in the world then its use would be 
expected to under predict intakes within Perth and hence it may not be a reasonable 
worst case estimate. Perth data is not available. Could the proponent comment on 
this? 

Response: 
The proponent acknowledges that if the dietary intakes of dioxins in the Perth region 
are higher than those determined for the typical New Zealand population, a smaller 
increment in dioxin intakes would be required to exceed allowable daily intakes. It is 
theoretically possible, although exceedingly unlikely, that the current dietary intakes 
of dioxins in the Perth region may already approach the WHO Target Tolerable Daily 
Intake. GOWA has committed to undertake ambient air monitoring for dioxins 
(Commitment No 32) before commissioning of the WTE&W plant. This will give 
some indication of the likely levels of dioxins in foods grown in the Kwinana area. A 
further and better indication of the likely level of dietary intake of dioxins in the Perth 
area could be obtained by analysis of a composite sample of milk sold in the area. 
GOWA gives a commitment to undertake one such sampling and analysis at the same 
time as the ambient air monitoring (Commitment No 32). 

The key point is that, at worst, emissions from the WTE&W plant would make a very 
small contribution to any such hypothetical exceedance of an allowable daily intake. 

As a matter of demonstration of the expected excellent environmental performance of 
the WTE&W plant, GOWA will make all efforts to reduce dioxin emissions to the 
lowest possible levels. This will be of commercial advantage to GOWA. 

Question 31. 
PER page 9-56. The PER should have stated that this section was intended as 
"rough" estimation of cumulative impact and articulated the limitations of this 
method. Could the proponent comment on this? 
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Response: 
The paragraph immediately below Table 9-14 on page 9-56 of the PER begins, "As a 
rough guide....."  The statement "the extreme maximum emissions estimates for the 
WTE&W plant would have to increase by factors in the range 1000 - 50,000 if total 
contaminant intakes from both typical dietary intakes and the increments from 
emissions were to approach the levels of acceptable dietary intakes." indicates that the 
rough assessment would have to be extraordinarily, and unreasonably inaccurate for 
the cumulative total of likely existing exposures plus the exposures from the 
cumulative Kwinana emissions to approach WHO acceptable daily intakes or US EPA 
Reference Doses. To express this slightly differently, the cumulative emission rates, 
or the rates of transfer from emissions into the local environment, would have to be 
between 1000 (for mercury) and 13,000 (for arsenic) times higher than proportional 
estimates based on the WTE&W plant emissions. These factors are so large that, 
even if the rough estimate were inaccurate by a factor of 10 or 20, the total exposure 
would still be well below the WHO acceptable daily intake or US EPA Reference 
Dose. 

Question 32. 
PER Table 9-14 shows that the proposal will be a signflcant contributor to heavy 
metal emissions from the Kwinana Industrial Area and this should have been reflected 
more clearly in the text. Could the proponent comment on this? 

Response: 
As the question notes, Table 9-14 clearly shows that the proposal is likely to be a 
significant contributor to heavy metal emissions from the Kwinana Industrial Area. It 
is acknowledged that it may have been appropriate to state this in the text as well as in 
Table 9-14. 

Although the proposal will result in some heavy metal emissions to the Kwinana 
airshed, both dispersion modelling and the multipathway health risk assessment show 
that the maximum contributions to environmental levels will be far below any levels 
of concern from the perspectives of possible environmental or health effects. This, 
combined with the similar estimated levels of emissions from existing sources in the 
Kwinana area, as available from the National Pollutant Inventory (NPI), indicates that 
the overall cumulative levels of these contaminants will not reach any levels of 
possible concern. 

Question 33. 

HRA Page 8 second dot point. The paragraph could have stated in relation to short-
term effects, that for the likely emission levels from the plant, exposure to the general 
population will be so low that comparison is only needed with long term (chronic) 
guidelines. Could the proponent comment on the likelihood and magnitude of large 
"spikes" ofpollutants which may result in ambient levels which cause irritant effects 
rather than long term health outcomes? 

Response: 
The second bullet point effectively states what the question suggests it should state, 
and it also indicates that the levels of exposure are well below those resulting in any 
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effects from long term exposures. It is not clear that the proposed wording is an 
improvement. 

The following paragraph, after the second bullet point on page 8 of the NRA, states 
that, for gaseous contaminants such as sulphur dioxide, nitrogen dioxide, hydrogen 
chloride, carbon monoxide and PM10, levels high enough to cause adverse effects over 
any timescale are extremely unlikely to arise from emissions from the WTE&W plant, 
in conjunction with the other Kwinana area emissions. 

For heavy metals, the following Table 13 gives estimates of the extreme worst case 
1-hour average heavy metal concentrations for the Hope Valley site, together with 
TLV values from the American Conference of Government Industrial Hygenists. The 
TLV values are concentrations considered safe for regular 8-hour occupational 
exposures to the pollutants indicated. In many cases there is a strong component of 
protection from chronic exposures incorporated into the TLV, so that even these 
concentrations do not necessarily indicate any significant short-term effects. 
However, even for the pollutant for which the extreme maximum estimate of 1-hour 
average concentrations from WTE&W plant emissions is closest to the TLV values 
(cadmium), the TLV value is over 400 times larger than the extreme maximum 1-hour 
average concentrations. 

Although the TLV values are appropriate for consideration of levels of possible 
concern for relatively short-term exposures for most of the population, it is also 
appropriate to consider comparison with the TLV/30. This rough estimate of levels of 
possible long term exposure levels of possible concern for the general population is 
commonly used in the absence of well established long term general population 
exposure guidelines or standards. The rationale for use of the 8-hour average 
occupational exposure TLV adjusted in this way is: 

that it adjusts for occupational exposures of 40 hours per week to continuous 
exposure, 24 hours per day (roughly a factor of 3); 
that it makes allowance for more sensitive members of the population than healthy 
adults, to whom the TLV values are considered to apply (adjustment by a factor of 
10) 
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Table 13. Extreme maximum 1-hour average maximum concentrations and 

TLVs for heavy metals. 

1-hour maximum at 
Hope Valley for 

extreme maximum 
emission rate 

ACGIH 
Threshold 

Limit Value 
(TLV): 

Factor 
TLV/1 -hour . 
maximum 

ACGIH 
Threshold 

Limit Value 
 (TLV)/30  

Factor. 
TLV/30/1 -hour 

maximum 

ng/m3 nglm3 nglm3 

Arsenic 1.5 10000 6633 333 221 

Beryllium 0.2 2000 13267 67 442 

Cadmium 4.5 2000 442 67 15 

Chromium III 4.5 500000 110558 16667 3685 

Chromium VI 1.0 50000 49751 1667 1658 

Lead 45 50000 1106 1667 37 

Mercury 15 25000 1658 833 55 

Nickel 30 200000 6633 6667 221 

As shown in Table 13, for the pollutant for which the extreme maximum estimate of 
1-hour average concentrations from WTE&W plant emissions is closest to the 
TLV/30 values (cadmium), the TLV/30 value is 15 times larger than the extreme 
maximum 1-hour average concentrations. Because this is comparing a maximum 1-
hour average concentration with an estimated long-term exposure guildeline level, 
there is clearly no reason for any concerns about possible adverse effects from short-
term exposures resulting from even large "spike" emissions, many times higher that 
would be allowed under the proposed emission limits. 

Question 34. 
Could the proponent supply the DEP with the HRA input data and calculations 
(preferably in a spreadsheet format) so that they can be checked? 

Response: 
An informed review of the large volumes of spreadsheets will require a thorough 
understanding of multipathway health risk assessment, wet and dry deposition 
modelling and the large array of pollutant transfer and health risk assessment 
calculations. Such a review would also be a significant task and is not sofnething that 
can be done from scratch in a week or so. 

It is of concern to the proponent that this request for provision of all of the 
calculations for checking is made at this very late stage. The DEP has known for 
approximately 12 months that a mulitpathway heath risk assessment was being 
undertaken, and has had documentation indicating that this was based on the USEPA 
Human Health Risk Assessment Protocol since before Christmas. Had an indication 
been given at that stage that this would be a requirement, it may have been possible 
both for an appropriate staff member at the DEP to develop the requisite knowledge to 
undertake an informed review, and for ESR to examine how best to present the 
calculations in a way which would allow the sort of checking apparently envisaged, 
without risking disclosure of its intellectual property in terms of the way in which its 
spreadsheets are set up to provide both maximum flexibility and to obtain the 
maximum information from the various calculations quickly and reliably. This 
amounts to an investment of many months made over a period of 2 years. 
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In relation to checking of the calculations, it is particularly relevant to note the 
extremely small changes to existing levels of contaminants in any foods or exposure 
pathways. Only gross mistakes could change the overall conclusion that the WTE&W 
plant emissions make a negligible contribution to exposures, and therefore health 
risks, for potentially toxic/heavy metals and for dioxins. For dioxins, the calculations 
have a completely independent check through the co-ordinated sampling of air and 
milk presented in Section 4.1.5.2 of the health risk assessment. The level of 
agreement between the modelled and measured concentrations of dioxins in milk fat 
could not have been achieved if there were significant calculation mistakes in the 
spreadsheets. In fact, although the spreadsheets have been checked against the 
measured air and milk concentrations for the vapour deposition pathway, additional 
exposures for wet deposition and dry particulate deposition are also included, 
guaranteeing over-estimation. 

Question 35. 

Has the proponent distinguished between the dfferent exposure pathways likely for 
organic and inorganic arsenic? 

Response: 
The multi-pathway health risk assessment treats all arsenic emitted from the WTE&W 
plant as the most toxic form, inorganic As Ill. Differentiation between inorganic and 
organic forms of arsenic is taken account of by comparing arsenic intake contributions 
estimated to result from WTE&W plant emissions with the WHO Provisional 
Tolerable Daily Intake for inorganic arsenic only, and with typical dietary intake 
figures excluding seafoods, which are the major source of organic arsenic in the diet. 
This means that the estimates of possible percentage contributions and health effects 
are maximum estimates. 

Question 36. 

Health Risk assessment (HRA) Page 17 Figure 3 is not an accurate depiction of 
ground level concentrations. The text (page 16) states "The annual average 
concentrations in Figure 3 are relative values only and further calculations are 
necessary to convert these into concentrations..." This figure has also been used in 
the main report and may mislead the audience into believing that these are the true 
ground level concentrations. This statement has been carried through to figure 9.8 in 
the main document but not figures 9.6 and 9,7 which makes at leqst one of them 
misleading. Could the proponent address this issue? 

Response: 
No pollutant is indicated in relation to Figure 2 or Figure 3. Even if concentration 
contours for particular pollutants were provided, these would not provide any real 
enlightenment in terms of overall multi-pathway health risks, which require extensive 
further calculations. It was for this reason that contour plots are presented in the 
health risk assessment document, as explained there, only to show the spatial variation 
of deposition rates and ground level concentrations, in order to demonstrate the 
rationale for selection of exposure sites for the multi-pathway estimates. 
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The situation in respect of figures 9-6 to 9-8 in the PER is quite different. Although 
they also are presented principally to show spatial variation, they do correspond to 
concentrations of a particular pollutant (sulphur dioxide) which can be interpreted 
directly by people with knowledge of appropriate environmental standards for this 
pollutant. 

Question 37. 

HRA Page 34 Text for hazard quotients is confusing, stating that for individual 
contaminants "... with the highest being for dioxins at 0.0008 for the extreme 
maximum emissions estimate at the SW Hope Valley exposure site ' then showing in 
Table 6for total hazard quotients a maximum of 0.0029 for these conditions for the 
general population or 0.1 under the extreme exposure condition. This is of concern 
because the document swaps between scenarios and numbers and becomes confusing 
and misleading. Could the proponent comment on this? 

Response: 
If the sentence immediately following that discussing hazard quotients for individual 
contaminants is included, the first part of the relevant paragraph from the HIRA report 
reads: ,,

All of the hazard quotients for individual contaminants in Table 6 are far 
below 1.0, with the highest being for dioxins at 0.0008 for the extreme maximum 
emissions estimate at the SW Hope Valley exposure site. The highest total of 
hazard quotients for all of the contaminants for the general population exposure 
scenarios is also verj small, at 0.003." 

Accordingly, the idea of total hazard quotients for all contaminants is introduced as 
close as it is possible to do, so that the presentation of total hazard quotients in Table 
6 is explained before the reader reaches that point. 

Question 38. 
Are the duplicate gas scrubbing systems completely independent with duplicate 
pumps, lines and flow indication for urea, calcium hydroxide and limestone injection? 
Slaked lime in particular is prone to blockage. Do the UHTC 's aiitomatically 
shutdown should the DOAS record high emissions ofpollutants? 

Response: 
All systems have essential elements duplicated e.g. pumps, and control valves. The 
DOAS is not only measuring gas constituents at points preceeding the scrubbing 
locations but also providing the input to the scrubbing metering system so that 
changes in possible emissions are counteracted automatically. Also, the buffer of 
unreacted line in the filter cake in the bag house would significantly moderate large 
increases in sulphur dioxide concentration. 

In the unlikely event that combustor and scrubber controls could not meet emission 
requirements, the combustor would be automatically shut down. Fuel feed to the 
combustor would cease and a complete shutdown (no gas flows) would occur after the 
fuel remaining in the combustor was burnt out (about one hour). 
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The level of process monitoring, and equipment duplication and control means that it 
is very unlikely that any of the Ultra High Temperature Combustors will enter a 
condition which either represents a safety hazard, or significant exceedances of 
emission limits. It is therefore exceedingly unlikely that more than one UHTC could 
be in such a condition at any time. The modular design of the WTE plant means that, 
in the event of one unit having to be closed down under such circumstances, the effect 
of its off-specification gas discharges would be strongly moderated by the continuing 
satisfactory discharges from the other combustors. Normally, this would mean that 
the off-specification emissions from a single unit would be diluted about 5-fold in the 
stack before discharge. 

A requirement to shut down a UHTC under emergency situations such as envisaged 
by the question would only be of concern in relation to possible effects associated 
with short-term high concentrations. For all contaminants excluding sulphur dioxide, 
NO, hydrogen chloride, hydrogen fluoride, carbon monoxide and particulates, the 
proposed emission limits are set on the basis of long-term average emissions, and 
there is no realistic prospect of emission concentrations reaching levels that could 
give rise to hazardous conditions under any circumstances. For those contaminants 
for which very high short-term emissions are a more realistic, although still very 
unlikely possibility, the probability of the simultaneous occurrence of the extreme 
emission levels together with meteorological conditions giving high ground level 
concentrations is exceedingly low. 

For example, waste containing extraordinarily high concentrations of sulphur were 
burnt in one UHTC, might, in theory, give sulphur dioxide concentrations in untreated 
flue gas of 5000 mg/rn3  (about 20 times the expected normal concentration). If this 
occurred over a full hour, and if none of the sulphur dioxide removal systems were 
operating, the contribution from these extraordinary emissions at Hope Valley could 
be as high as about 140 /zg/m3, provided the emission occurred during meteorological 
conditions giving the highest one hour average concentrations for the year. However, 
even if there were one such emission event each year, there would only be one chance 
in about 9000 that this coincidence of extraordinary emissions and worst case 
meteorological conditions would occur. The concentration contributions that would 
occur from such extraordinary emissions under more likely meteorological conditions 
are very much lower. For example there would only be about a 10% chance that such 
an emission would result in a concentration contribution at Hope Valley greater than 
about 3 g/m3. Accordingly, these extraordinary and unlikely emission conditions 
would result in only modest increases in sulphur dioxide concentrations compared 
with the Kwinana EFF standards (30-40%), even if they occurred in an almost 
impossibly unlikely coincidence with worst-case meteorological conditions. Under 
more likely meteorological conditions, they would result in only small increases in 
sulphur dioxide concentrations. 

Question 39. 
What happens if the exhaust excess oxygen goes below 5%. Do the UHTC 's shutdown 
fnot maintained within certain parameters o. 3-52)? 

Response: 
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This situation occurs when the heat output from the combustor reaches a low value 
due either to a low mean calorific value of the fuel bed or a low volume of fuel. 
Depending on the cause, the situation is compensated by automatic injection of 
supplementary fuels such as waste oil and tyres or an increased rate of MSW fuel 
feed. 

Question 40. 
Could the proponent explain the RCRA and TSCCA permit for PEM technology 
(Appendix I)? 

Response: 
TSCA is the Toxic Substances Control Act which controls the manufacture, use and 
management of toxic substances, particularly PCB's and Arsenic, where they are 
likely to exist in concentrations greater than 50 ppm. RCRA is the Resource 
Conservation and Recovery Act which governs management of hazardous waste from 
"cradle to grave" and particularly treatment, storage and disposal. 

JET's Richland plant has both RCRA and TSCA permits. 

Question 41. 

Are there signflcant emissions of H2S and HC1 for an extended period from the 
vitrifier (via the UHTC unit) in the event of a complete power failure (p.  3-56)? 

Response: 
Any gassification of waste components occurs almost instantaneously on feeding into 
the vitrifier. Because any power failure results in immediate shut-off of feed to the 
vitrifiers, gas formation stops within a minute or so. Accordingly, no significant 
emissions of H2S and HC1 will occur in the very unlikely event of a complete power 
failure. 

Question 42. 
Is there dioxin emission data available from large scale PEM vitrfiers using MSW 
ash (p. 3-56)? Is there a comparison of results between PEM and PEV emissions 
data? 

Response: 
No dioxin emission data is available for large-scale PEM vitriflers, using MSW ash or 
other feeds. To a large degree, this appears to result from the well-founded 
expectation that the combination of extremely high temperatures and strongly 
reducing gas conditions will be highly effective in destroying any dioxins and 
preventing their formation via reactions such as de novo synthesis. The extremely 
low dioxin concentrations found in the small-scale trial (page 3-56) are certainly 

consistent with this in view. 

There is no mention of a" PEV" process in the PER, and it appears that this may be 
an understandable confusion between the 'TEM" (Plasma Enhanced Melter) 
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designation selected by JET, for what might equally be termed a Plasma Enhanced 
Vitrifler. 

Question 43. 

Would arsenic be likely to be one of the more signflcant volatile metals in the vitrzjier 
off-gas? 

Response: 
The great majority (about 95%) of arsenic in feed to the vitrifiers is expected to be 
incorporated into the glass melt in a non-leachable form. Any arsenic in the off-gas 
would be present either as metallic arsenic or arsenic suiphide, both of which are both 
non-volatile and insoluble. They would therefore be removed from the off-gas stream 
in the scrubber, together with the other particulate material in the off-gas. This 
particulate material is returned to the vitrifier, so that essentially all arsenic in feeds 
will be incorporated into the glass melt. 

Question 44. 
The use of Hydrazine appears to be only mentioned on p.3-37. Presumably it is used 
as an oxygen scavenger in the boiler feed water. Are there any associated nitrate 
emissions from boiler water blowdown? 

Response: 
All boiler water blowdown will be collected and recycled as make-up water for urea 
and lime slurry. Accordingly, there will be no associated nitrate emissions. 

Question 45. 
Table 3-4 shows a ten-fold change between average and maximum heavy metal 
emission concentrations. Is this related to high heavy metal concentrations in the 
combustor waste feed material or poor scrubber performance? 

Response: 
The reports on which the concentrations in Table 3-4 are based do not attempt to 
identify the reasons for the variations in concentrations. It may be noted that even 
potentially quite significant faults in the air pollution control systems do not 
necessarily result in extraordinarily high heavy metal emissions. For example, as 
reported in the more detailed report "Assessment of emissions to air from the GOWA 
Waste to Energy plant, Kwinana": 

"During one of the testing runs on the Commerce incinerator, it was discovered 
that one of the fabric filters had fallen from its support, leaving an open passage 
for the flue gases to pass directly to the stack without filtration. The cadmium 
concentrations found while the plant was in this condition were 13 /.tg/m3  and 

17 1ug/m3. Even under this condition, the emission concentration exceeded the 
US EPA standard by only 20%. Lead concentrations were 240 and 270 pg/rn3, 

70-90% in excess of the US EPA standard." 
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Data from the Commerce incinerator, excluding the results at the time of the filter bag 
failure, is summarised in the response to Question 8, above. 

It is likely that contamination during sampling and analysis and the failure to 
rigorously determine detection limits for sampling and analysis systems contribute 
significantly to the variations in emission concentrations reported. This aspect of 
emissions testing has received adequate attention only relatively recently. To quote 
from the U.S Department of Energy. Pittsburgh Energy Technology Centre report 
"Removing the Hazards from Coal's Hazardous Air Pollutants" (PETC Review, 
Spring 1995 6-11), 

"Also included in Table 5 are data from EPA'S Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources (EPA-450/2-89-001) for some of the 
trace element and organic HAPs. Two striking observations can be made from 
the comparison of the DOE emissions data with the EPA data. Generally, the 
DOE emissions levels are considerably lower than the EPA levels. Also, the 
range of em issions for each specJIc compound is less for the DOE data. 

The lower values of the DOE data result from (1) advances in the state-of-the-
art in sampling and analytical equipment and (2) lowering of the detection 
limits of the analytical techniques. 

Noting that much of the testing on which Table 3-4 was based, was carried out in the 
late 1980s and early 1990s, it is quite probable that deficiencies in the sampling and 
analysis may have contributed significantly to the concentrations found. Such 
deficiencies almost invariably result in considerable over-estimation, rather than 
under-estimation-of concentrations. GOWA looks forward to establishing a reliable 
body of data on the true levels of heavy metal emissions from the WTE&W plant, 
which may well be significantly lower than those shown in Table 3-4 of the PER. 

Question 46. 
Is it realistic to identj5i the source of heavy metal contaminants in the MS Wfeed from 
a weekly composite baghouse cake analyses (p. 3-73,76)? How are heavy metals 
monitored at other MSW incinerators? Are daily spot stack analyses Of heavy metals 
required until confident ofpeiformance? 

Response: 
The European Commission December 98 directive on the incineration of waste 
requires at least 2 measurements per year of heavy metals and dioxin emissions from 
the stack. During the first 12 months of operation, 1 measurement every 3 months is 
required. The US EPA 1998 regulations for municipal waste combustors require 
nnua1 testing for dioxins, particulate material, cadmium, lead, mercury and hydrogen 

chloride. 

The multi-pathway health risk assessment has shown only extremely small 
contributions from WTE&W plant emissions to overall exposures to heavy metals 
experienced by all members of the population as a result of the natural occurrence of 
these metals in soils, water and food. Even for the most extreme maximum emissions 
estimates and the most extreme exposure locations and scenarios, contributions from 
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WTE&W plant emissions are small percentages of typical dietary intakes. Health 
effects resulting from heavy metal exposures at levels significantly above typical 
dietary intakes only occur after prolonged periods of exposure (years), so that short-
term increases in heavy metal emissions are of no health consequence, provided 
longer-term averages are not significantly elevated. 

Consideration of these factors indicates that the proposed approach to monitoring for 
the Kwinana WTE&W plant in relation to heavy metal emissions is already setting a 
new standard compared with the recent requirements of either the European 
Commission or the US EPA. The most likely cause of elevated heavy metal 
emissions is ruptured bag filters, and such ruptures are both unlikely to occur in new 
bag houses, and will be sensed by monitoring the bag house pressure drops and 
opacity in the flue gases in the bag houses with Triboelectric type monitors. 

GOWA would be prepared to undertake testing for dioxins and heavy metals at the 
frequencies required by the European Commission directive, which is a significant 
increase on that currently proposed. However, daily "spot" stack analyses of the 
heavy metals would impose a very substantial level of cost with no realistic benefit in 
light of the information available. 

Question 47. 
Is the exit SOx emissions data based on 96% removal at the initial scrubbing, 
followed by 86% of the remaining SOx in the second stage scrubber (p.  3-46,4 7) and 
is this inline with efficiencies achieved in other MSW combustors with similar 
scrubbing arrangements? 

Response: 
Where efficiencies of removal are quoted in the PER, it is generally for illustrative 
purposes, rather than as intended defmition of the method by which emission levels 
were estimated. The reason for this is that levels of emission may be determined, 
amongst other considerations, by equilibrium or reaction rate considerations, and in 
neither of these cases is the simple application of a "percentage removal" efficiency 
appropriate. For example, on pages 3-46 and 47, the percentage removal of sulphur 
dioxide in high temperature scrubbing with limestone is stated to be upto 96%, and a 
figure of 86% removal is mentioned for the low temperature wet/dry lime scrubber. 
In fact, wet/dry lime scrubbers can, by themselves, achieve over 99.5% removal of 
sulphur dioxide, as demonstrated by data from the Spokane combustor, presented in 
the detailed material on emissions estimates and provided to the DEP from the health 
risk assessment report for the Spokane combustor. It is very clear that, given both the 
low sulphur dioxide emission concentrations achieved by the Spokane combustor, and 
the high percentage removals that have been reported for high temperature limestone 
scrubbing, that the WTE&W plant will very amply provide for sulphur dioxide 
removal. The sulphur dioxide emission limits proposed are already more stringent 
than those of EC regulation. One of the proposed commitments is the investigation 
and establishment of the lowest practical levels of reliably achievable sulphur dioxide 
emissions from the plant, as a basis for review of the emission limits one year after 
commissioning, with a view to further reduction of the already proposed low sulphur 
dioxide emission limits for the plant. 
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This assessment has been subject to independent audit, confirming that the plant will 
be able to meet its proposed emission limits. 

Question 48. 
The gas scrubber mass balance doesn 't balance for Cl, SOx or particulates. 
Efficiencies do not reflect those stated in the text. (SOx  emissions shown as 15% of 
input SOx while text quotes 96% removal of SOx is achievable in the high temperature 
scrubber, followed by 86% removal of the remaining SOx in the low temperature 
scrubber). 

Response: 
A full mass balance for the plant is provided as the response to Question 4, above. As 
indicated in the response to Question 47, immediately above, removal efficiencies 
quoted in the text are generally for illustrative purposes, rather than to define the 
means by which emission concentrations were estimated. 

Question 49. 
Is the HCL scrubber an off the shelf unit and are efficiencies of 99% being achieved 
(p. 3-57)? Is the plant designed using the 99% recoverj figure? 

Response: 	
TIM 

The HC1 scrubber is an "off the shelf" unit and is currently as part of all PEM 
installations. The units are manufactured by various companies, several of which (eg 
Anderson 2000 LLC) guarantee efficiencies of 99%. The plant is designed to achieve 
the 99% recovery figure. 

Question 50. 
The anticipated reduction in daily elemental sulphur output due to high temperature 
scrubbing is from 6.6 tonnes to 2 tonnes. This doesn 't seem to tie in with achievable 
removal rates of 96% of SOx which is converted to calcium sulphate as quoted on p. 
3-46. 

Response. 
As indicated in the responses to Question 47 and 0, above, the percentage removals 
quoted in the text are generally for illustrative purposes, rather than defining the 
means of estimating emission concentrations or mass flows. A conservative removal 
estimate of 67% is used for sulphur dioxide in the high temperature scrubbing, as 
incorporated into the mass balance provided in response to Question 6. Combination 
of this with a conservative average sulphur dioxide emission concentration of 25 

mg/rn3  results in a daily sulphur quantity of 2.2 tonnes per day from the bag houses to 
the vitrifiers. 

Question 51. 
ER Page 7 refers to SNCR with low levels of ammonia slip. What are the expected 
emission levels of ammonia? Could the proponent identz)5.' the quantities and model 
to determine any environmental impacts? How do modelled ground level 
concentrations compare with the Vic EPA '5 DGLC of 0.83 ppm? 
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Response: 
The plant will operate at ammonia emission concentrations below 10 ppm (at 7% 
oxygen), equivalent to 5.4 mg/rn3  (at 11% oxygen). The actual ammonia slip 
concentrations will depend on optimising the SNCR process on each TJHTC unit, but 
it is expected that, under normal operation, this will be below 1 mg/rn3  (at 11% 
oxygen). 

Fixed emission rate, plant-in-isolation modelling with DISPMOD indicates that the 
maximum 1 -hour average ground level concentration of ammonia in the Eastern 
Model area is 3.9 ppb (3.0 .tg/m3) for an emission concentration of 10 ppm and 
maximum flue gas emission rates from both stacks. The estimated 3-minute average, 
calculated by multiplying the 1 -hour average by (60/3)0.2,  is 7.1 ppb at the maximum 
location in the Eastern Model area. The maximum 3-minute average concentration 
anywhere is about 1 km north-east of the WTE&W plant, at 11.4 ppb (8.6 jig/rn). 
These maximum 3-minute average concentrations can be compared with the Victoria 
EPA DGLC of 830 ppb. Accordingly, the maximum likely ammonia emission results 
in maximum ground level concentrations of about 1% of the Victoria EPA DGLC. 

Question 52. 
PER Page 3-76 discusses opacity measurement from the previous section, however 
opacity measurement has not been described in the previous section and needs to be 
addressed. Could the proponent provide further details? 

Response: 
Opacity will be measured at the outlet of the baghouse and at the stack on a 
continuous basis as one of the means for checking baghouse integrity. However, the 
newer Triboelectric type monitors provide direct, continuous and sensitive 
measurements and to a substantial extent are likely to replace opacity meters. 

Opacity measurement uses a continuous monitoring instrument that measures the 
extent of decrease in intensity of a light beam resulting from particulate material in 
the flue gases. Opacity meters are probably the most common of all stack monitoring 
equipment, and accordingly it was not considered necessary to include any detail 
about them in the PER. 

Question 53. 
PER Page 3-77 the heavy metal monitoring in the filter cakes is proposed to be 
weekly. Will this be adequate? If there is a problem with heavy metals (spike loading) 
it will not been seen for up to a week and will tend to be averaged down to a low level. 
This downwards averaging may mean that spikes are not even picked up by the 
monitoring, and the averaging period may mean that it is too late to track the problem 
load to prevent recurrence. Further to this, such monitoring will not allow a response 
time that will prevent the possibility of heavy metal emissions - this relies on an 
adequate amount offilter cake or scrubbing media to be able to handle peak loads of 
heavy metals. The assumption that heavy metal emissions will be consistent if the 
concentration in the filter cake is consistent .is not obvious. This assumption relies on 
the mechanism for trapping of heavy metals. If it is straight particle size filtration then 
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it may hold true, if it is from active sites on filter cake media then it may not hold true 
unless filter cake media was adjusted accordingly to heavy metal load which appears 
impossible based on the proposed control strategy. From the information presented, 
it is not apparent that the proposed methodology would allow detection and control of 
heavy metal emissions. Could the proponent provide more information or propose a 
better system perhaps with on-line monitoring? 

Response: 
The response to Question 46 provides most of the information needed in response to 
this question. 

This question appears to be based on the presumption that it is necessary to identify 
heavy metals sources perhaps down to individual truckload level. The extremely 
small contributions from WTE&W plant heavy metals emissions to existing 
exposures experienced by all members of the population as a result of the natural 
occurrence of these metals in soils, water and food, combined with the need for long-
term increases in exposure to produce any possible effects make this unnecessary. If 
there were any possibility of health or environmental effects resulting from the heavy 
metal content of the WTE&W plant emissions, these would result only from long-
term increases in the levels of exposure. Accordingly short-term increases in 
emissions are, for all realistic considerations, unimportant, and the long-term average 
emissions are of prime importance. The proposed methodology of weekly sampling 
and analysis of the filter cake appropriately addresses this matter. 

The available evidence indicates that, with the exception of mercury, removal of 
heavy metals in lime scrubber/fabric filter pollution control systems occurs via 
particle size filtration. There is some concentration of the more volatile metals 
concentrating preferentially into the fine particulate material, through the process of 
volatilisation in the high temperature combustion zones, followed by condensation on 
to particulate material in the cooler zones. Because fine particulate material has a 
greater surface area relative to mass, the concentrations of the condensing metals are 
higher in the fine particle size fractions. Nevertheless, the overall process is 
essentially one of particle filtration in the bag house, and accordingly, the approach of 
sampling and analysis of the filter cake is a sound monitoring strategy. This can be 
further illustrated by consideration of the typical percentage removals for the heavy 
metals between the flue gases leaving the boiler (before lime scrubbing and fabric 
filtration), and the stack emissions. These removals are typically greater than 99%, so 
that it is difficult to argue that substantial increase in heavy metal concentrations in 
the flue gases would not be associated with an increase in the filter cake. There 
appears to be no evidence to suggest that heavy metal removal in filter cakes may 
depend on active sites, and the introduction of this possibility in the question appears 
to be an unsupported speculation. 

The fundamental facts are that a very substantial body of information is available 
about the removal of the heavy metals from MSW combustion flue gases, and this 
indicates that emissions after lime scrubbing and fabric filtration are not a major 
source of heavy metal exposure. The proposed monitoring approach for heavy metals 
at the Kwinana WTE&W plant raises such monitoring to a new level, compared with 
the monitoring requirements, based on extensive experience, established by the US 
EPA and the European Commission. 
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Question 54. 

How does the proponent work out the "return periods" that they quote throughout the 
dispersion modelling document? Eg they discuss a return period of 100 years. For a 
99.9 percentile 1 hour average you have a probability of occurrence of 0.1% of8760 
hours/year or 8.7 hours per year. This equates to a frequency of 8760 hours/year 
divided by 9 hours of exceedance per year or every 973 hours there will be an 
exceedance if they were unfonnly distributed. This equates to approximately 40 days 
beEween exceedances, not 100 years. Could the proponent provide further 
information to clarify this? 

Response: 
The information required to answer this question is provided in the responses to 
Question 11 and Question 13 above. 

Question 55. 

The HDWA note that both PCBs and PAH's have been excluded from the risk 
assessment as emission levels are considered to be very low. 0.3% and 0.6% of typical 
ambient air concentrations respectively. It would be expected that these low levels 
would be confirmed in any monitoring program implemented. This should also be 
true for volatile organic compounds. Could the proponent comment on this? 

Response 

The low level of the emissions of PCB's and PAR's will be confirmed by emissions 
testing. Because the predicted contributions to typical ambient air concentrations of 
these pollutants is so low, the level of contribution to ambient air concentrations can 
only be confirmed by dispersion modelling of the measured emission rates. There is 
no realistic possibility of confirming such low contributions by measurements on 
ambient air, because the modelled contributions are far smaller than the level of 
uncertainty in the determination of existing ambient air concentrations. 

Question 56. 

The ECWA notes that although the PER proposes very low emissions generally, they 
are concerned at what appears to be a less than stringent regard for the effects of 
heavy metal poisoning. The proposal that only lead, cadmium and mercury be 
monitored seems to be an evasion of best environmental practice. The claim that "air 
quality and health effect bases for other heavy metals is obscure and questionable" 
appears to be a pseudo scientific attempt to evade monitoring costs. 

Response: 

Both PCBs and PAHs were included in the risk assessment, but the levels of exposure 
and risk estimated were not presented because they were very low. 

The low level of the emissions of PCBs and PARs will be confirmed  by emissions 
testing. Because the predicted contributions to typical ambient air concentrations of 
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these pollutants is so low, the level of contribution to ambient air concentrations can 
only be confirmed by dispersion modelling of the measured emission rates. There is 
no realistic possibility of confirming such low contributions by measurements on 
ambient air, because the modelled contributions are far smaller than the level of 
uncertainty in the determination of existing ambient air concentrations. However, 
PCBs and PARs will be included in the monitoring of ambient air for dioxins to be 
undertaken by GOWA in accordance with Commitment No 32, to indicate the current 
levels of these compounds in air in the Kwinana area. 

The proponent has committed to a follow-up health risk assessment (Commitment No 
38) after the WTE&W plant has been in operation for long enough to provide reliable 
determination of the levels of emission of all contaminants of possible concern. Both 
PCBs and PAR will be included in the assessment. 

Question 57. 
The primary indicator of air quality in the Kwinana area is sulphur dioxide. If 
allocations for industry have not changed and the air shed is full, unless tradeable 
emissions have been permitted, then there is no room for further S02 emitting 
industries. Tradeable emissions were suggested in "Towards Optimising Kwinana" 
1996 to overcome the full air shed problem. Corn-Net does not believe this is an 
acceptable option. It is of concern, that to allow further industries such as GOWA to 
locate in the Kwinana Industrial Area (KIA), such an action may be adopted. It is 
Corn-Net's belief that the EPA, industry and the community should be working toward 
reducing the air shed levels as technology and capabilities improve. Corn-Net is 
aware that the industries in the KIA have achieved a marked reduction in emission 
levels and believe that this should continue to the point where 'air shed' allowances 
can be reduced rather then regress to 100% of emission limits. Could the proponent 
comment on this? 

Response: 
The Kwinana EPP provides for re-determination of emission limits to accommodate a 
new source of emissions or a change within an existing industry. GOWA understands 
that, provided the other aspects of the proposal are acceptable, the sulphur dioxide 
emissions from the proposed WTE&W plant are sufficiently small, for it to have a 
reasonable expectation of such a re-determination. 

GOWA also understands that the DEP uses an informal threshold for sulphur dioxide 
emission rates to decide whether a source can be considered negligible in relation to 
the Kwinana airshed, below which the proposed emission does not require specific 
assessment of effects via dispersion modelling. This threshold is understood to be 
less than 1 g/sec for at least 95% of the time and less than 5 g/sec at least 99% of the 
time. The probabilistic estimates of emission rate frequency distribution based on the 
proposed emission limits for the WTE&W plant are 41 g/sec for the 99%ile emission 
rate and 17.7 g/sec for the 95%ile. GOWA has committed to undertake investigations 
to establish the lowest practical levels of sulphur dioxide emissions, as a basis for a 
review of the emission limits to be undertaken after 1 year of operation, with a view to 
reducing the emission limits to the lowest practicable level. GOWA further believes 
that, by the time of this review, it is quite likely that the WTE&W plant will be able to 
reduce its sulphur dioxide emissions to levels similar to those of the DEP threshold. 
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This belief is based on the low level of sulphur dioxide emissions achieved by the 
Spokane MSW combustor using low temperature lime scrubbing only, and the 
additional application of high temperature lime scrubbing in the Kwinana UHTC's. 

The cumulative probabilistic dispersion modelling of the WTE&W plant emissions, 
assuming that the plant operates continuously at its emission limits, showed that there 
would be no increase in the existing maximum 1-hour average sulphur dioxide 
concentrations in ambient air. The same modelling showed that the 99.9 percentile 1-
hour average sulphur dioxide concentration would increase by 7 g/m3  at the 
maximum location in the Eastern Modelling Area. Under the same conditions, 
concentrations at the Abercrombie Rd monitoring site are about 75% of those at the 
maximum location in the Eastern Modelling Area, so that the probabilistic 99.9 
percentile 1-hour average sulphur dioxide increment resulting from WTE&W plant 
emissions at the Abercrombie Rd monitoring site would be about 5.3 J.Lg/m3. This is 
in the range 3.5-5% of the 99.9 percentile concentrations measured at the site over the 
period 1994-97. Since the WTE&W plant will certainly not be operating 
continuously at its emission limits, and will be seeking to reduce its sulphur dioxide 
emissions to the maximum extent, the actual increment in the 99.9 percentile 1-hour 
average sulphur dioxide concentrations from existing emissions will be substantially 
smaller than indicated here. 

This indicates that the WTE&W plant emissions will make very small contributions to 
sulphur dioxide concentrations in the Kwinana airshed, and refusing re-allocation of 
sulphur dioxide emission limits to accommodate the WTE&W plant would amount to 
denying significant benefits from its development to preclude a small change in the air 
quality of the Kwinana airshed. The scope for improvement in air quality by 
reduction of emissions by other industries is clearly dramatically larger. Although no 
definite commitment can be made at this stage, there is a possibility of the WTE&W 
plant taking some of the waste streams currently flared, with substantial sulphur 
dioxide emissions, at the BP refinery. If this proved practical, establishment of the 
WTE&W plant would almost certainly result in a net reduction of sulphur dioxide 
emissions to the airshed. 

Question 58. 	 - 
Corn-Net are concerned that there is a lack of modelling for NOx emissions. The 
inability of the PER to predict concentrations cumulatively highlights a glaring 
omission in current monitoring practices for the KM. Considering that KIA 
contribute 39% of total oxides of nitrogen in Perth 's air shed, which are responsible 
for Perth 's unacceptable smog levels, this project must not add to this existing 
problem. The same applies for other contaminants assessed in the report. Could the 
proponent comment on this? 

Response: 
It is assumed that this question refers to NO modelling in relation to photochemical 
smog, rather than in relation to ground level nitrogen dioxide concentrations. 
Extensive NO model in relation to the latter is presented in the PER and Dispersion 
Modelling report. 

6/12/00 12:09 PM 	 59 	 FinalResponse.doc 



Modelling of photochemical smog formation undertaken as part of the Perth 
Photochemical Smog Study indicates that ozone formation, at most locations and 
under most situations giving high ozone concentrations, is light limited, and that 
decreases in reactive organic compounds (ROC) emissions are required to decrease 
ozone levels. Small decreases in NO emissions are more likely to result in increased 
ozone concentrations. The modelling indicates that NO emissions from the Kwinana 
emission plumes generally result in decreased ozone concentrations as a result of 
ozone titration. However, further research is desirable, inter alia, to confirm the 
generality of this effect, particularly for the low ROC/NOX  ratios typical of the Perth 
region, and to better handle industrial stack emissions in the modelling. 

It is clear that further modelling of photochemical smog formation including the 
emissions from the WTE&W plant would not have advanced understanding of the 
likely effect of the minor additional NO emissions from this source compared with 
existing knowledge. From discussions with staff of the DEP and from the Perth 
Photochemical Smog Study report, it is clear that such modelling would simply have 
shown the expected decrease in ozone concentration down-wind from the WTE&W 
plant. 

The research needed to further advance knowledge in this area is beyond the scope of 
what the proponent can reasonably be expected to undertake. This is particularly so 
when it is recognised that reduction in emissions of reactive organic compounds is the 
most certain means by which the potential for photochemical smog can be reduced. 
Industry in general contributes only about 20% of ROC emissions, with the remainder 
coming from motor vehicle emissions and "area" sources. "Area" sources include use 
of solvent-containing products, lawn mowing and domestic heating emissions. The 
WTE&W plant has effectively no ROC emissions, because of the excellent 
combustion conditions. As set out in the response to Question 2, the plant will 
decrease ROC emissions, by avoiding such emissions from landfills and providing a 
means of disposal of wastes which might otherwise result in ROC emissions. 

[I) PIS1IJ :Li 

The DEP had a number of questions relating to odour: 

Question 59. 
PER Page 9-72 (and page 13-2) and Odour and Air Quality Report (O&AQ) page 1-
10 has a commitment to an odour assessment once the facility is commissioned. 
While this is an essential part of the commissioning process, the commitment needs to 
reflect that any problems identzfied through the assessment will be rectzfied to the 
satisfaction of the DEP within a spec fled  time frame (eg six months). Will the 

proponent make this commitment? 

Response: 
GOWA is prepared to commit to a program that remedies any problems that may be 
identified in the assessment program. Any time frame agreed to would necessarily be 
dependent on the practicalities of achieving the desired result within that time frame. 
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Question 60. 

O&AQ Page 1-8 States that only one door is going to be open at a time. Operating 
practices may have good intentions but people influence may mean that both doors do 
get opened. Could the proponent comment on the effect of both doors being open at 
once orprovidè details of how they can ensure that only one door will be opened. 

Response: 
As stated in the original submission, the infiltration velocity through the main doors is 
4 in s' when one door is open for access. When two doors are open, this velocity 
reduces to 3 m 5* However, the two main access doors are interlocked to prevent 
them both being open at the same time. The interlock system will be evaluated once 
the, plant has been commissioned, and the need to continue re-visited. This evaluation 
is considered necessary to accommodate any practical difficulties that it might cause. 

Question 61. 

O&AQ Page 1-10 Details should be provided on what protocol was used to determine 
odour units for boilers etc and correction made if necessary to compare to the 0.5 
0U/m3  using the 1994 Queensland Laboratory method 6 protocol. It is not clear that 
this has been done and this may well change the result. 

Response: 
As we understand, the 0.5 OU ambient guideline is now not normally used to evaluate 
potential odour impacts. Instead, traditional dispersion modelling techniques are used 
in conjunction with the Peak to mean ratios as described in the Katestone Report 
(Evaluation of Peak to Mean Ratios for Odour Assessments, Katestone Scientific Pty 
Ltd 1995) and the more recent "Report from Katestone Scientific to Environment 
Protection Authority of New South Wales 1998. 

The procedures developed in these documents have been widely accepted as being the 
best available for assessing potential odour impacts as predicted by conventional 
dispersion modeling using for example, AUSPLUME, ISC or DISPMOD. 

In summary, the target maximum ambient odour concentration not to be exceeded, in 
order to prevent odour nuisance, is 5 OU. The predicted concentrations from the 
models are adjusted using the published peak to mean ratios, that are source and 
distance dependant, as well as any time factoring using the power laws. 

For this application, the modeling was carried out using 10 minute averages simply 
because the model had been set up for this for SO2  impacts that used a 10 minute 
average to compare with Ambient Air Quality Guidelines. For a tall stack, Katestone 
recommend an exponent of p = 0.4 in the power law: 

c31c10 = (10/3)P 

Where C3  is the 3 minute average odour concentration for regulatory odour 
assessment (1 hour for ISC), C10  is the 10 minute average odour concentration. 

The original assessment indicated that the 10 minute odour concentrations would be 
in the vicinity of 0.2 to 0.4 OU. This equates to a 3 minute average of between 0.3 

6/12/00 12:09 PM 	 61 	 FinalResponse.doc 



and 0.6 OU. These are marginally above the 0.5 OU guideline at one or two 
receptors. On the other hand, if the exponent is set to 0.2 as is the case with 
AUSPLUME predictions, the predicted odour concentrations will range from 0.25 to 
0.5, in compliance with the 0.5 OU guideline. 

However if the Katestone methodology, adopted by the NSW EPA, is followed, these 
should be further adjusted by the appropriate peak to mean ratio for tall non-wake 
affected stacks. The appropriate ratio for receptors between 1 and 3 km distance from 
the proposed plant is 1.1 to 1.3. Taking the higher value of 1.3, the concentration for 
odour nuisance assessment is 1.3 times 0.6 (the highest of the 3 minute averages 
above). This leads to an ambient air odour concentration, for assessment purposes of 
0.8 OU. This is well below the 5 OU threshold for odour nuisance (Katestone 1998) 
and only marginally greater than the DEP guideline of 0.5. However it should be 
noted that the 0.8 OU level relates to very short term averages of 1 second or so and is 
not the same as the 3 minute average that has been commonly used in the past. 

In conclusion, we believe that these results show that there will be no odour nuisance 
that is a result of discharges from the two main stacks. 

Question 62. 
Is the odour concentration of 400 OU's a worst case scenario for modelling odour 
impacts (PER page 9-72)? 

Response: 
The 400 OU concentration used in the modeling  is based on numerous stack tests 
undertaken at various incineration facilities in New Zealand. These range from paint 
baking fume incinerators to wood and coal fired boilers that have been used as fume 
incinerators. 

The 400 OU value is at the upper end of the stack concentrations measured, and thus 
should represent worst case. However, our experience has been that the odour 
concentration in combustion systems such as boilers and fume incinerators does not 
vary much with changing input load. This is presumably because most of the odour is 
associated with the normal products of combustion e.g. NOx, aldehydes, and residual 
VOC's. The testing methodology used to arrive at the 400 OU level is the same as 
that used in Australia, namely Forced Choice Dynamic Dilution Olfactometry 
(FCDDO) with Certainty results reported. 

DUST 

The DEP had a number of questions relating to dust emissions: 

Question 63. 
PER Page 3-75/77 and ER page 20 Refers to using pressure drop across bag houses 
to determine failure of the filter bags. This procedure has been demonstrated to not 
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work in many cases depending on bag house size and filter cake build-up. The 
difficulty arises in pinholes within the bags not signflcantly altering the pressure 
drop across the bag house but allowing signflcant levels of particulate emissions. 
Triboelectric sensors (or similar) specflcally designed for broken bag detection 
should be considered. 

Response: 
It is true that traditional pressure drop sensors are generally too insensitive to detect 
the slow deterioration in bag filter performance, even though they are effective in 
detecting catastrophic bag failure. 

GOWA will install the more recent type of Tribo-electric particulate sensors (for 
example, the PCME type instruments but not limited to the brand) to measure the 
output from the bag filters. These instruments continuously measure the dust loading 
directly in mg m 3. They have integral alarms that can be set to a pre-set level such as 
50 mg m 3  if desired. Any slight deterioration in bag performance that occurs for 
example due to pin hole development will be detected so that furnace can be 
scheduled for bag filter maintenance at the earliest opportunity. It should also be 
noted that deteriorating performance of one bag filter will have only a slight effect on 
the overall discharge from the stacks (the 12 baghouses have a total of 14,400 bags), 
as any increase in particulate concentration will be diluted by the other gas streams 
that have low particulate concentrations. The total particulate concentration in the 
stack is also monitored using continuous Tribo-electric type monitors. 

Question 64. 

PER Page 9-74 Are the air conveyors used for the lime/limestone handling going to 
be dust collected? Have any fugitive emissions from such a system been quantfled? 
The stated lack of dust collection on discharge hoppers may need further information 
to determine whether it reflects good/best practice - is it a fully sealed system to 
prevent dust leakage? 

Response: 
The air conveyors "blow" the material up to the top of the silos. Displaced air from 
the silos is filtered through a bag filter. The final discharge is expected to contain no 
more than 50 mg m 3  of residual dust, in line with normal industry practice. 

The reception hoppers have no special dust control. However, industry experience 
shows that this part of the process does not cause significant levels of fugitive dust. 
GOWA are prepared to retrofit fugitive dust control systems if fugitive dust proves to 
be a problem (Commitment 25). 

Question 65. 
O&AQ Page 2-3 Is the lime/limestone in powder orgranuleform? Powder form may 
mean dust collection should be considered to represent best practice. 
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Response: 
The limestone will be in powder form. Dust collection is provided for at the top of 
the silos, as described above. At the present time, no dust collections proposed for the 
reception hoppers, but as noted above, if this part of the process proves to create 
significant fugiiive dust, then a dust control system will be fitted (Commitment 25). 

Question 66. 
O&AQ Page 2-2 statement that "watering will take place as and when required when 
visible dust emissions are considered to be significant" DEP 's Guidelines on Land 
development sites and impacts on air quality (November 1996) suggest that watering 
is most effective if started prior to being necessary. It is suggested that this should be 
encouraged and that watering take places when dust emissions are considered likely 
to be significant. 

Response: 
GOWA are happy to commit to a program that initiates a watering regime if dust 
emissions are considered to be a likely issue of concern (Commitment 22). 

PLANT 

Question 67. 
The DEP notes the statement that "a total failure of both plants is impossible" seems 
to conflict with the paragraph above, which refers to the provision of a "black start" 
gas turbine (presumably with battery power auxiliaries) in the event of a complete 
power failure. Could the proponent expand on this aspect? 

Response: 
We need to distinguish between failure modes. If the plant should be disconnected 
from the Western Power transmission system by a fault external to the plant, the plant 
auxiliary load required for operation would be handled by one turbo-alternator and the 
excess steam would be dumped through a silencer. If the fault occurs on the plant 
high-voltage bus causing a shut down of all turboalternators, auxiliary Joad would be 
picked up by the gas turbine and all steam would be dumped. Faults on the low 
voltage bus feeding auxiliary loads are handled by bus sectionalising and a ring main. 

Question 68. 
The DEP notes that the independent gas turbine power supply to reduce the chance of 
plant outages. Is the switchgear common across the power incomers and could it 
potentially lead to power failures being extended because the distribution network 
fails at the site? 

Response: 
See response to Question 67 above. 
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Question 69. 

The DEl' seeks clarification on the boiler pressure. Is boiler pressure 40 bar (580 
psi) or 855 psi (page 3-79)? 

Response: 
The boiler pressure at the turbine is 42bar (610psi). A process summary sheet is set 
out below. 

PROCESS SUMMARY SHEET 

Heating Side: 	Screen 1 Screen2 	Superheater Evaporator Economizer 

Flue Gas, lb/hr 	190,000 
Kg/hr 	 86,183 

InletTemp 	IF 	1830 1630 	1450 1175 	680 
°C 	 999 888 	788 635 	360 

OutletTemp°F 	1630 1450 	1175 680 	375 
OC 	 888 788 	635 360 	191 

<--------------------- 0.01 
Fouling Factor: 

Heat Loss, %: 
Total 

Heat 	Exchange, 
mmbtu/hr 	 11.4 10.6 16 27 14.75 	80 
GJ/hr 	 12.03 11.18 16.88 28.49 15.56 	84 

Pressure drop, 
in W.C.: 	 0.5 0.2 0.9 1.7 1.3 

ATM 
Gas opp. Press. 	- 

Heated Side 

DesignPress, psig 	700 700 700 700 800 
Bar 	 48 48 48 48 55 

Op. Press. Psig: 	640 640 610 640 650 
Bar 	 44 44 42 44 45 

Inlet Temp. °F: 	475 475 500 475 265 
246 246 260 246 129 

Outlet Temp,°F: ± 10°F 500 500 850 500 475 
°C:±5.50C 	260 260 454 260 246 

Blowdown %: 	1 1 - I - 
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Fouling Factor: 	<------------ 	---0.001 

Flow rate lb/hr.: 65,000 
Kg/hr 29,483 

Pressure drop - 	- 	30 

Heating surf. Ft_ 1335 	887 	1926 

m2  124 	82 	179 

10 

6332 	10,852 
588 	1008 

Question 70. 
The ECWA notes the statement "a total failure of both plants is impossible.. ". The 
word "impossible" should be used only with extreme caution, and in ECWA 's opinion 
never in a PER. Could the proponent comment on this? 

Response: 
What was meant was that total failure was extremely unlikely and that every likely 
contingency has been considered and covered with either backup plant or by operating 
procedure so that the environmental standards are maintained. In this respect, an 
independent technology audit has confirmed that significant plant redundancy and 
back up is available to cover failure scenarios. 

The impact of any unlikely total plant failure on the Perth's waste disposal has also 
been addressed by Commitment 51 requiring the proponent to discuss further 
expansion of the plant with the DEP and EPA after the establishment of a processing 
capacity of 800,000 tonnes. This will allow the DEP and EPA to assess the plant 
reliability prior to the plant processing in excess of 40% of Perth's waste stream. 

On site and cumulative hazard risk has been assessed in detail and concluded that the 
level of individual risk at the site boundaries is likely to be very low and fall within 
the EPA criteria. This will also be addressed in detail in the detailed 

The DEP has a number of questions on the marine aspects: 

Question 71. 
The loads of contaminants (other than heat) in the proposed waste stream introduced 
by this proposal have not been documented in the PER. Could the proponent state 
what contaminants will enter the effluent and make an assessment of their impacts? 

Response: 
As stated in the PER, the intention is that a DEP approved anti-scalant will be added 
to the feed water to the Multiple Effect Desalination (MED) units. The sole active 
ingredient will be sodium polyacrylate which will act to prevent deposition in the 
boilers. Various forms of this substance, mostly differing by means of manufacture, 
are widely used in reverse osmosis and distillation plants throughout Australia and the 
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world. GOWA has no plans to introduce other contaminants directly to the cooling 
water and the assumption must be that the cooling water will contain very low levels 
of contaminants. The loads of the active ingredient to Cockburn Sound are likely to 
be of the order of 360 kg/d, as shown in the following figure. 

GOWA have also been advised by the desalination unit manufacturers that it may be 
possible to operate without anti-scalant if the sea water conditions are suitable. 
GOWA will undertake a full investigation of this issue in consultation with the 
manufacturers in order to avoid the use of anti-scalant if possible. If the 
manufacturers specifications require the use of anti-scalant, it is the intention of 
GOWA to use only the minimum quantity required and an Australian approved 
substance which is recognised as having negligible ecotoxic effect. Commitment 10 
will ensure that the assessment of any anti-scalant effects will be undertaken in 
consultation with the DEP. 

GOWA recognise that there may be concern with the discharge and the potential for 
long term accumulation of any trace contaminants in the sediments adjacent to the 
discharge. For this reason, GOWA have committed in the PER to undertake the 
following actions: 

No. ACTION OBJECTWES TIMING 
Undertake model validation exercise Validate results of modelling. Pre-construction 
using 	results 	of 	field 	survey of discharge. 
characterising Western Power and/or 
BP plumes (Commitment 2). 

2 Prepare 	risk 	assessment 	and Develop understanding of risk of Pre-construction 
associated contingency plan for the contamination of cooling water of discharge 
possibility of contamination of the and appropriate contingency plan 
cooling 	water 	with 	hazardous 
substances (Commitment 3). 

3 Undertake field survey to determine Demonstrate extent of influence Post-construction 
dilution and extent of GOWA plume GOWA plume. 
(Commitment 4). 

4 Undertake testing of effluent to Confirm assumption of low Post-construction 
establish 	toxicity 	levels toxicity 
(Commitment 5). 

5 Undertake 	periodic 	surveys 	of Establish level of impacts on Pre- 	and post- 
sediment quality 	in 	vicinity of sediment quality construction 
discharge (Commitment 12). 

GOWA will prepare an Environmental Management Plan for the plant prior to 
construction which addresses the above issues. The plan will incorporate: 
programmes for monitoring; proposed sediment and water quality trigger levels; and, 
contingencies for management of excessive contaminant concentrations. 

Question 72. 
Upon commissioning, the proponent should commit to undertaking screening analyses 
of effluent (and any site runoJj) to Cockburn Sound under a representative range of 
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operating conditions, and this should be repeated on at least a six monthly basis to 
confirm that the quality of the effluent is in accordance with design assumptions. Will 
the proponent commit to this? 

Response: 
Yes. Refer to response to Question 71 above. 

Question 73. 
The EPA/DEP have as environmental objectives that, everywhere within Cockburn 
Sound, the water quality should be such that it is safe to swim and to harvest seafood. 
Could the proponent present a case as to whether the GOWA proposal is consistent 
with that objective, or not? 

Response: 
The EPA have recently released their position paper, "Perth's Coastal Waters, 
Environmental Values and Objectives" which describes notional levels of ecosystem 
protection and their associated boundaries for Cockburn Sound. These levels of 
protection and associated boundaries will be finalised through the production of an 
Environmental Protection Policy (EPP) for Cockburn Sound by the soon to formed 
Cockburn Sound Catchment Management Authority. The position paper implies that 
the water quality will be such that it is safe to swim and harvest seafood throughout 
Cockburn Sound. 

The proposal by GOWA will not compromise the current levels of safety of the 
waters for swimming or harvesting of seafood and as such is consistent with the 
objective. 

As stated in the response to Question 71, GOWA will prepare an Environmental 
Management Plan for the plant prior to construction which addresses the impacts of 
the plant on the marine environment. The plan will incorporate: programmes for 
monitoring; proposed sediment and water quality trigger levels; and, contingencies for 
management of excessive contaminant concentrations. In the event that water does not 
meet the criteria and zonation developed in the EEP process and set out in GO WA's 
EMP, GOWA will consult with the DEP to establish an appropriate level of response. 
Depending on the severity and type of any exceedance of criteria, possible responses 
range from increased monitoring and reporting, to the design and implementation of a 
remediation program. The protocol for responding to exceedances will be included in 
the EMP. 

Question 74. 
The PER (Section 8.1.6) states that 'The DEP have also used the values of Long et al 
(1995) for sediment EQC in Perth's coastal waters: ERL values for multiple use zones 
and ERMs for buffer zones.' This is an oversimplfication of the approach outlined in 
Section 3.5.2.2 and 3.5.2.3 of the SMCWS report (DEP, 1996). These sections also 
refer to the role of these triggers in decisions to intens,i5' monitoring, refine criteria, 
as well as to take remedial action. Could the proponent comment on this? 
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Response: 
What is stated in the PER is not incorrect and the PER referred the reader to the 
SMCWS rather than explain in detail how the draft criteria are to be applied. The 
criteria and their application will be finalised following the consultation process, 
outlined in Section 3.6 of the SMCWS, which is scheduled to commence in July 2000. 
The development of the criteria and their application is expected to closely follow the 
recent work undertaken in revising the ANZECC, "Australian and New Zealand 
Guidelines for Fresh and Marine Water Quality", which were released for public 
comment in July 1999. 

Question 75. 

The proponent should be aware that the EPA is putting in place Environmental 
Quality Objectives and Environmental Quality Criteria as a basis for environmental 
management of Perth's coastal waters, including Cockburn Sound. It is proposed to 
develop an Environmental Protection Policy for Cockburn Sound, and the EQOs and 
EQCs, &ogether with zonation, will form an essential element of this EPP. New 
operators will be expected to comply with the requirements of this EPP and to meet 
the EQOs and EQCs that apply to that area of Cockburn Sound. Any new outfall to 
Cockburn Sound will therefore be expected to meet these objectives and criteria. 
Could the proponent comment on this? 

Response: 
GOWA has been made aware of these events and looks forward to being an active 
participant in the consultation process. A sensible set of EQOs, EQCs, associated 
boundaries and a mechanism whereby new operators can become established in 
Cockburn Sound will be a welcome result. Without knowing the fmal EQOs and 
EQCs, the proponent remains confident that the proposed cooling water discharge will 
meet future objectives, criteria and their zonation. GOWA undertake to comply with 
the requirements of the Cockburn Sound EPP and the associated management plans 
when they are finalised following agreement by Cockburn Sound stakeholders. 

Question 76. 	 - 

At a meeting with the consultants representatives (DAL and Port &Harbour), the 
DEP requested a validation of the model results using one or both of the existing BP 
and Western Power thermal plumes, to assess whether the dispersion predictions 
made in the PER were sufficiently accurate. It was agreed that this would be done in 
parallel with the PER being reviewed. Is this validation avaflable yet? 

Response: 
This isn't quite correct. The commitment made at the meeting of 4/2/00 was to 
validate the model against data collected from existing plumes and present the results 
to the DEP for review prior to commencement of construction, as outlined in the PER. 
This is borne out by subsequent correspondence between M. Bailey of D. A. Lord & 
Associates and Des Mills of DEP dated 4/2/00 and 7/2/00 which addressed this 
particular issue and resolved to undertake model validation prior to construction as 
stated in the PER commitments (refer Response to Question 71 above). 
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Question 77. 
In relation to Stage 2 of the James Point development, the proposal is to discharge a 
combined GOWA /BP effluent. The BP effluent contains contaminants, and yet there 
has been no modelling and assessment made of the loads, dispersion and fate of these 
contaminants from the proposed new outfall. If the stage 2 outfall went ahead, then 
this would be required. Could the proponent comment on this?. 

Response: 
GOWA will commit to ensuring that the public and the DEP are aware of the effects 
of their discharge of Cockburn Sound and any management program for that 
discharge (refer Commitments 1- 15). At present, GOWA are unable to provide 
further detail on the issue of Stage 2 of the James Point development and the 
combination with the BP discharge. The implementation of the James Point Stage 2 
development is yet to be subject to the environmental review process and the 
configuration of Stage 2 will not be finalised until this time (James Point Pty Ltd 
currently estimate that the project will not be developed for at least another five 
years). Secondly, when it becomes apparent that the Stage 2 development is to 
proceed, then GOWA will re-enter negotiations with BP Kwinana on the combining 
of the discharges and the assessment of the impacts of the combined discharge. At 
present, GOWA do not have access to information regarding contaminants in the BP 
discharge. GOWA will commit to undertaking a detailed assessment of the effects of 
the combined discharge if the situation arises that the discharges are to be combined 
and that BP Kwinana will co-operate with GOWA on the assessment. 

Question 78. 
Should an alternative port configuration be proposed in the future that is substantially 
dfferent from the Stage 2 concept, then the dispersion modelling done so far would 
cease to have any relevance, and further predictive modelling of the effluent 
dispersion would be required, and should be carried out to the satisfaction of the EPA 
prior to the construction of the outfall. Could the proponent comment on this? 

Response: 
This is correct, GOWA recognise that the Stage 2 configuration may change, as may 
the proposed strategy for relocating GOWA's discharge should Stage,  2 change 
substantially. As such, GOWA will commit to co-operating with James Point Pty Ltd 
and BP Kwinana to fully assess the impacts of their discharge when the final Stage 2 
configuration is known. This work will be referred back to the DEP for reassessment 
if the Stage 2 configuration is approved. 

Question 79. 
Figure 3.15 in the PER shows a proposed effluent outlet within the confines of the 
James Point Port Stage 2 concept. This is at odds with the proposal to locate Stage 2 
outfall on the outer side of the James Point Stage 2 concept (Figure 3.14). The 
configuration of the outlet as shown in Figure 3.15 has not been modelled and the 
environmental impacts have not been analysed in the PER. The dispersion field about 
such a configuration would be further influenced tffurther port development (eg. the 
FPA port concept) were to take place. Could the proponent comment on this? 
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Response: 
This submission is correct, there was an unintentional discrepancy between these 
figures due to a slight mix up in the PER production process. The figure should show 
the outlet as per Figure 3.14, which shows the outlet as modelled by DAL. 

Question 80. 
In relation to the anti-scalant, the proponent does not identz)5' the biologically active 
agents, nor advance information which would enable the impacts of this anti-scalant 
to be assessed. At what concentrations will the anti-scalant reach the marine 
environment? What are the biological effects at these concentrations? How will such 
predictions be checked? 

Response: 
Sodium polyacrylate is the biologically active ingredient of the anti-scalant. GOWA 
believe the impacts of the anti-scaling of the desalination feedwater on the marine 
environment will be insignificant. However GOWA recognise that further information 
will be required to estimate the likely impacts on the marine environment. Therefore, 
GOWA commits to providing detail, in an EMP prepared prior to construction, on the 
likely chemistry of the cooling water discharge and the program of management of the 
discharge to ensure, an acceptable level of impact (refer to response to 1 above). 

Question 81. 
Little information is provided on the anti-scalant which presumably is a 
polyphosphate (from fig. 3-26). At a discharge flow of 3.34 m3/s and anti-scalant 
concentration of 3.4 ppm, the anti-scalant emission could be approximately 1 tonne 
per day. What is the percentage phosphate in ID-204 and the resulting emissions into 
the ocean? 

Response: 
The active ingredient in the anti-scalant is sodium polyacrylate and not 
polyphosphate. The anti-scalant will be added to the multiple effect desalination plant 
feed water rather than the cooling water and as such loads will be apprgximately 360 
kg/d, which is significantly less than 1 t/d. However, GOWA recognises that the 
information provided in the PER on the anti-scalant, the likely chemistry of the 
discharge and the net load of any added substances to Cockbum Sound was sparse. 
As such GOWA will commit to providing detailed information on all aspects of the 
discharge to Cockbum Sound, its likely effects and a program for management in an 
EM? prepared prior to construction. 	- 

Question 82. 
Figure 3-25 shows the brine separate from the salt cooling water. At what point is 
flow combined in the return open channel? 

Response: 
The flow will be combined immediately outside the MED units at the head of the 
discharge channel. As such the brine and cooling water will be well mixed before 
discharge to the Sound. 
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Question 83. 

If BP 's existing marine intake is used, will it exceed the recommended inlet velocity of 
lms'? 

Response: 
The cooling water intakes are screened and the 1 ms' velocity is a recommended 
maximum velocity for an intake screen. In the unlikely event that the BP intake is 
utilised, prior to construction and as part of the EMP process, GOWA commit to 
undertaking a review to determine a suitable intake velocity for the screens, measure 
the velocities at the existing screens and determining the likely velocities at the 
screens if intake volumes are increased. If the study shows the recommended intake 
velocity will be exceeded then the existing BP intake screens will be modified or 
replaced to meet the intake velocity criteria (Commitment 17). 

Question 84. 
The HDWA notes that it is of concern that the hyper saline solution will be heavier 
than the surrounding seawater and may sink as it discharges to the Sound. It would 
appear that the dispersal characteristics for the discharge plume have not been 
adequately modelled. The effects on the immediate area require further attention. 
Could the proponent comment on this? 

Response: 
The same question was raised by the DEP Marine Branch during the preparation of 
the PER. GOWA's consultants met with the DEP Marine Branch on 4/2/00 and at 
this meeting and in subsequent correspondence satisfied them that the modelling, and 
in particular the initial plume dilution calculations had been undertaken correctly. 
The model was set up to allow calculation of salinity and temperature in six vertical 
layers which allowed the positively buoyant plumes from Western Power and BP to 
be simulated in the same model as the slightly negatively buoyant plume from 
GOWA. Calculations for the initial mixing showed that the plume would generally 
mix through the water column within the first 50 m of the outlet. 	- - 

The proponent has committed to undertaldng a model validation study using field 
information obtained from the Western Power and BP plumes prior to construction 
and then to undertake a post-construction study to establish the true extent of 
influence of the GOWA plume and its dilution (refer response to 71 above). 

Question 85. 
The ECWA notes that entrainment offish is often a problem. They note with approval 
the proposal for a holding pond, as part of a two-stage system. They question ([there 
is the opportunity for a small fishery as part of the fish removal process, and indeed, 
if such a fishery could be utilised as a primary method of entrainment elimination. 
Could the proponent comment on this? 
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Response: 
At this early stage of the planning process it is difficult to provide a definitive 
response to this submission. GOWA proposes to establish a public reference group 
which will allow members of the community and interest groups such as the ECWA 
to become involved in ongoing discussion and exchange of information throughout 
the construction and operation of the plant. The feasibility of an idea such as this 
could be considered in more detail when the nature of any (if any) holding pond/fish 
trapping system and the numbers (if any) and type of fish trapped are known. 

Question 86. 

Corn-Net notes that the eastern margin of Cockburn Sound contains shallow basins 
where it may in future be possible for seagrass replanting. It is of concern that the 
PER does not take this into account. It is critical that salinity and temperature 
changes are constrained to the area identified for E4 in the Perth Coastal Waters - 
Environmental Values and Objectives. The environmental strategies for water and 
sediment identified in the PER should be ongoingfor the lfe of the project. Could the 
proponent comment on this? 

Response: 
The EPA considers that it is important to retain the sand banks and sandy margins of 
Cockburn Sound, where seagrass meadows once grew, so as not to lose future 
opportunities for seagrass re-establishment in the Sound (EPA Bulletin 907, October 
1998). The discharge from the GOWA operation will not have any effect on the 
potential for seagrass to regrow on the eastern margin of Cockburn Sound as the 
temperatures and salinities within 50 m of the discharge will be well within the ranges 
naturally found in Cockburn Sound. 

DESALINATION PLANT 

Question 87. 
The HDWA note that the proposal includes two water reservoirs with a combined 
capacity of 76,0000 tonnes. Reservoir enclosure is not mentioned. Total enclosure of 
the reservoirs is necessaiy considering the nature of the materials to 1k imported on 
site and the potential for airborne pollutants in the district. Similarly special 
attention should be given to the water bottling plant to ensure that airborne 
contamination does not occur. Could the proponent comment on this? 

Response: 
Both the water reservoir and the water treatment reservoir will be fully enclosed as 
protection against any potential contamination. The water bottling plant will have a 
controlled air environment with filters on the air intake and no product water exposed 
to outside air. 

Question 88. 
The ED WA notes that both proposed intake points area exposed to contamination by 
heavy metals and hydrocarbons from. associated petro chemical and marine 
operations. In addition the potential for contamination will increase if the proposed 
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port extension proceeds. The port extension will partially surround both inlet and 
outlet and capture the southern flow of the Sound. Although not mentioned in the 
proposal, HDWA has been advised that the multzple effect desalinators will operate at 
approximately 60-65 degrees C (flash vacuum desalination). At this temperature it is 
uncertain that hydrocarbons will be adequately removed during the desalination 
process. Hydrocarbon monitoring of the desalinated product is not mentioned in the 
proposal. Could the proponent comment on this? 

Response: 
The multiple effect desalinator first stage flash occurs at 73 degrees C. GOWA will 
commit to designing and implementing a suitable hydrocarbon monitoring program 
for the desalinated product in the EMP. The demonstrable quality of the desalinated 
water will be extremely important to GOWA as a marketing tool and it is seen to be in 
GO WA's best interests to develop an accredited quality monitoring system. 

Question 89. 

The HDWA notes that an anti-scalant will be added to the coolant water at a 
concentration of 5 parts per million. The chemical data sheet provided by the 
proponent is insufficient to determine the product suitability for drinking and marine 
waters. In addition the proponent does not mention the concentration of the anti 
scalant in the discharge water. Could the proponent comment on this? 

Response: 
Please refer to GOWA responses to 71, 73, 74, 75, 80, 81 and 84 above. 

Question 90. 
The ECWA are not happy about the idea of putting any unnecessary chemicals into 
Cockburn Sound, which is already badly polluted. In particular, the claim is made 
that the anti-scalant proposed for the coolant system has been approved by the 
USFDA and the USEPA. This is a concern as neither organisation has an 
unblemished record of environmental friendliness, and in addition the USFDA can 
only comment on the "active ingredients ' leaving any "inert" ingredients to the 
discretion of the manufacturer. It is the ECWA 's opinion that the use of locally made 
anti-scalants - indeed any chemicals at all - should be mandatory, as they can be 
required to meet Australian standards. Could the proponent comment on this? 

Response: 
This question has been addressed in response to Questions 71, 73, 74, 75, 80, 81 and 
84 above. GOWA have also been advised by the desalination unit manufactures that 
it is possible to operate without antiscalant if the sea water conditions are suitable. 
GOWA will undertake a full investigation of this issue in consultation with the 
manufactures in order to avoid the use of antiscalant if possible. If manufacture 
specifications require the use of antiscalant, it is the intention of GOWA to use only 
the minimum quantity required and an Australian approved substance which is 
recognised as having negligible ecotoxic effect. Commitment 10 will ensure that the 
assessment of any antiscalant effects will be undertaken in consultation with the DEP. 
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TRANSPORT 

Question 91. 

The DRD notes that 169 truck movements per day equates to trucks loaded to about 
40 tonnes to deliver 1.2 Mt/a. As the plant is to accept loads greater than 4 tonnes 
and has considered a maximum load of 45 tonnes, it seems likely that there will be 
more than 169 truck movements per day. Could the proponent comment on this? 

Response: 
The composition of the truck movements, totalling 169/day, comprises: 

77 trucks at up to 9 tonnes; 
69 trucks at 25 tonnes; and 
23 trucks at 45 tonnes. 

This allows for the trucks to operate over 350 days per year. This detail has already 
been provided in the PER document. The Department of Resource Developments' 
assumption that all truck movements are by 45 tonne vehicles is not correct. The 
traffic study allowed for a mix of vehicles and for transport to operate over the full 
period that the plant is in operation. 

Question 92. 

The DRD considers that since a large proportion of waste will come from Council 
rubbish collections, it seems more realistic to consider a 5-day week operation rather 
than a 7-day week. Additionally, most of these movements are likely to be during an 
eight-hour period. This could equate to a truck movement approximately everj 2 
minutes. Considering the current poor access to Mason road, the question must be 
asked, can the road system handle this additional heavy vehicle traffic and what will 
be the effects on the main thoroughfare through the Kwinana Industrial Area. 
Perhaps alternative access to the site should be considered (or an alternative site with 
better access). Could the proponent comment on this? 	 - 

Response: 
Transport movement has been assessed as operating over 350 days per year. Refuse 
from Council operations is likely to be carted from transfer stations outside normal 
weekday operating periods. Many of the inner city and commercial retail centres 
within local authorities have refuse collection out of peak normal business hours and 
on weekends. The product of these collections will still need to be transported to the 
plant site out of normal hours. The management consider that the distribution of 
transport over a full 7 days is• preferable as it reduces daily traffic. This is an issue 
over which management has control. It has already been demonstrated in the PER, 
that the roadways have the capacity to accommodate the additional traffic, however it 
is preferable to avoid peak hour periods by scheduling delivery times accordingly. 
Preliminary discussions have also been held with Main Roads WA with respect to this 
matter. 
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Question 93. 
The DME note that section 3.7.4 of the PER references 'Road Transport Reform 
(Dangerous Goods) Regulations 1997'. It should be noted that dangerous goods are 
required to be transported in accordance with 'Dangerous Goods (Transport) (Road 
and Rail) Regulations 1999' in Western Australia. Could the proponent comment on 
this? 

Response: 
It is acknowledged that there was an incorrect reference in the PER. The document 
should have referred to the Dangerous Goods (Transport) (Road and Rail) Regulations 
1999. This was outlined in the management summary to the Traffic Study. 

Question 94. 
The HDWA notes that the proposal includes a water bottling plant that will have the 
capacity to bottle up to 1,000 tonnes of water per day. A ton of water is equivalent to 
1,000 litres. Thus it is possible that this plant will produce 1 million litres of water 
per day. It is noted that in Table 1 'Commodity input and outputs', no reference is 
made to the method of transportation and the possible effect on the surrounding road 
infrastructure. (It is assumed that the remaining 9,000 tonnes of water will be piped 
offsite.) Could the proponent comment on this? 

Response: 
At the time of undertaking the Traffic Study determination had not been made on the 
mode of transport for water from the Site. It has now been identified that 
approximately 1000tonnes/day of bottled water will be transported from the Site. The 
company advised that this will be by 45 tonne truck, equating to about 23 additional 
truck movements per day or an average of one per hour. The company has a 
preference to avoid additional transport operations during peak hours and major waste 
delivery times. The transport schedule for bottle water is a management issue and the 
transport will be scheduled for off peak times, preferably for the hours 1900 to 0600. 
Truck movements during these periods will be within the capacity of the local road 
network. 

GROuND WATER 

Question 95. 
The HDWA notes the PER refers to up to 300 people being on site for the two years of 
construction and 50 permanent staff when the plants are operating. It is preferable 
that such a development is sewered, but no reference has been made to the disposal of 
sewerage. Does GOWA intend to connect the facility to sewer in accordance with the 
objectives of the Government Sewerage policy - Perth Metropolitan Region, or is 
onsite sewage treatment and effluent disposal proposed? 

Response: 
The plant will be sewered according to the recommended requirements. 
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Question 96. 

Corn-Net notes that it appears there is potential for release of hazardous and non-
hazardous substances and the leachates associated with these. The need to rect,5 
existing groundwater plumes in the region adds further sensitivity to this issue for the 
commzTnity. Itis imperative that there be no additional pressure to the groundwater. 
Could the proponent comment on this? 

Response: 
There are commitments by the proponent to undertake remediation of site 
contamination over a period of time (Commitments 56 - 60). In particular, the 
proponent will develop and implement a groundwater environmental management 
plan that ensures existing beneficial uses of groundwater will be maintained. In 
addition, the proponent will take steps to minimise the generation of leachate from on 
site activities and to avoid the release of leachate if it should it be generated. 

The generation of leachate will be avoided by: 
roofing the composting facility to avoid rain falling on compost; 
storing and handling of municipal solid waste (MSW) completely inside the 
MSW plant; and 
storing and handling of all hazardous substances in purpose-built storage facilities 
designed to comply with all relevant legislation and codes of practice. 

The release of leachate will be avoided by: 
collection and appropriate treatment of leachate and potentially contaminated 
stormwater in areas of the facility that are not roofed; 
implementing site operating procedures for activities involving the storage, 
handling and use of hazardous and non-hazardous substances; 
undertaking training of staff in the safe handling of hazardous and non-hazardous 
substances; and 
implementing an Emergency Plan to allow rapid response to site emergencies 
including accidental releases of hazardous and non-hazardous substances. 

All contaminated water will be used and evaporated in the scrubbing process within 
the UHTC which will destroy all organic compounds while inorganics will be 
collected in the baghouse cake. 	 - 

WASTE 

The DEP has a number of questions relating to wastes: 

Question 97. 
The PER document quotes disposal fees at $40 to $50 per tonne. Currently 
disposal is more probably more like $30 to $35 per tonne particularly for Local 
Government Authorities (LGA 's) who can negotiate lower prices for large 
volume contracts. The LGA 's are often tied into long term contracts. Could the 
proponent comment on how this may affect the proposal? 

Response: 
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All waste supply contracts are based on a standard disposal fee of $43 per tonne 
while the fee for waste suppliers who also invest in the plant will be $35 per 
tonne. Due to a diminishing level of landfill space, rising environmental 
compliance costs, and a lack of centrally located land suitable for landfilling, 
landfill prices are destined to rise, probably rapidly, while the GOWA price is 
fixed in real terms. The LGA's may well contract for waste collection but since 
all putrescible landfills are LGA owned the GOWA proposal is not threatened. 

Question 98. 
The proponent advises that bed ash waste can be used for road aggregate or 
concrete production. The road aggregate would have to meet environmental and 
engineering requirements and be acceptable to MRD. The consultation with 
MRD 6.2.4 does not mention any in principle agreement from MRD on the use of 
this material for road base. While the contamination levels from the Bellingham 
plant bottom ash are provided, the levels actually obtained from the proposal 
(with dfferent waste streams and with additional proposed wastes such as used 
oils, tyres, biosolids) may vary. In addition the document refers to 
immobilisation of metals by most soils. Our WA soils are predominantly sandy 
along the coastal strip (and not clay) and may leach in these areas where a 
large proportion of roads are built. Could the proponent detail the waste that 
the Bellingham plant accepts and comment further on this aspect? 

Response: 
As indicated on page 9-93 and 9-94 of the PER, bottom ash aggregate will be 
extensively tested to determine its heavy metal leaching characteristics before 
being used in any situation where leaching might contribute to environmental 
problems (Commitment 48). As indicated in response to Question 99, should the 
aggregate not prove suitable for sufficient uses to use the total production, the 
residue would be disposed of to a landfill. This same rational also applies to the 
fly ash which will be landfilled in the extremely unlikely event of long term 
failure of all four vitrification units. 

Question 99. 	 - - 
If the ash material was not acceptable or markets could not be found then 
disposal charges based on volumes on page 3-49 would be - based on $30 per 
tonne x 260000 tpa of bed ash waste (page 3-1) = $7.8m pa plus transportation 
costs. If the material was assessed and was able to be disposed of as inert waste 
at around $10 to $15 per tonne this would cost at least $2.6m pa plus 
transportation. Could the proponent comment on this? 

The proponent is very confident that, like many other waste to energy projects in 
Europe, the bed ash will be suitable for use as a low strength aggregate fill material. 
The product is also proposed to be utilised on-site for the construction of low strength 
concrete products which will be sold on the domestic market. 

However, in the above very unlikely worst case scenario the project is still viable. In 
the proponent's financial model (audited by KPMG chartered accountants) there are a 
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number of heavily discounted income streams which would be developed to 
compensate. 

Question 100. 

Will the facility attract hazardous waste from other states? 

Response: 
The facility will not accept hazardous waste from other states (Commitment 71). 

Question 101. 

How is hazardous material fed into the plant to prevent reactions occurring 
between substances before it goes in or as it is fed into the vitrifiers? 

Hazardous materials destined for vitrification will be batch fed into the vitrifier 
mix rather than using continuous feed. This will allow individual materials to be 
assessed for their hazardous characteristics and then to be grouped together 
according to their hazardous class. Substances with hazardous classes that are 
known to be incompatible will not be added together in the vitrifier mix. The 
hazardous characteristics of the materials will be established by testing carried 
out in the on site laboratory. 

Question 102. 

What contingency is proposed should the plant combustors or vitrzfier close 
down for any reason? What happens to the build up of solid and hazardous 
waste, oils, tyres etc? 

Response: 
Complete shut down of all plant is extremely unlikely. Due to multiple plant 
duplication plant shutdowns will involve only parts of the plant and most 
breakdowns can be fixed without shutting any plant down. There is sufficient 
headroom in the design to allow contracted waste processing and power 
production with a loss of 25% of plant. There is also storage capacity within the 
waste to energy building for up to four days of normal delivery of material. This 
has also been confirmed by an independent audit undertaken on the plant 
technology. 

The vitrifler dangerous goods store shown on Drawing PL202 will allow several 
weeks of storage for hazardous substances. In the unlikely event of a shutdown, 
the on-site material can be safely stored in the dangerous goods store indefmitely 
or the fly ash can be landfihled. No hazardous substances can be accepted at the 
facility without pre-testing and authorisation from the on site staff. This allows 
the supply of hazardous substances to be controlled and managed by the facility 
staff. Further hazardous substances would not be accepted at the facility until the 
vitrifiers are working and the backlog is cleared. 
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Question 103. 
The required calorzfic value tc achieve appropriate burning of waste is based on 
the premise that higher calorific value (HCT9 wastes such as tyres and oil will be 
mixed with moist low calorific value (LCV) waste such as MSW and biosolids. 
What is the estimated proportion of HCV required and is this amount of waste 
available in WA and what are the implications if it is not available? 

Response: 
Quantities of HCV and LCV fuel automatically will be matched so that the mean 
CV is the design value. The proponent already has a contract in place for the 
supply of tyres equivalent to 32,000 tonnes of MSW p.a and is very confident of 
obtaining further contracts for additional tyres and other high calorific value fuels 
(such as thinners and waste oil). In this respect, it is also important to note that 
the average CV of MSW is approximately twice the values required to sustain the 
UHTC' s. In the very unlikely event that a supply of high calorific value fuel can 
not be obtained, the combustion of sewage sludge will be reduced andlor natural 
gas will be utilised. 

Question 104. 
How much (what proportion) of the electrical energy generated by the plant will 
be used up in the vitrfier? 

Response: 
Approximately 4.5% of the electrical energy generated by the plant will be used by 
the PEM vitrifiers. 

Question 105. 
How does the proposal fit with standing committee Recommendation 13 and 14 
for incinerators in WA? 

Recommendation 13 supports incineration in a matter consistent with the principles 
embodied in the waste management hierarchy. As set out in the response to Question 
3 above, the proposal is entirely consistent with the waste management hierarchy as it 
provides a sustainable method of reusing and recycling waste which is unable to be 
economically recycled by current methods. The project will reuse waste (a 
predominantly biomass resource) which would otherwise be landfilled to produce 
electricity, potable water, aggregate, and will recycle metals, and clean compost. 

The proposal will also provide for the safe disposal of hazardous wastes through the 
use of LET PEN!Tm  melters producing a safe and reusable glass product and recycled 
chemicals. The proposal is deliberately designed to avoid the incineration of the 
"entire waste stream" by using a combination of best available technologies to create 
a "closed ioop" waste reuse and recycling system. The proposal is therefore 
consistent with recommendations 13 and 14. 
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Question 106. 
Is there currently a market for 75 tonnes ofHC1 per day? 

Response: 
Our market research indicates that there is currently a market for 75 tonnes of 
industrial quality HCl per day at 22% concentration within Western Australia alone. 

Question 107. 
Is aggregate wash water recycled (p. 3-50)? 

Response: 
Aggregate wash water is collected at the end of the washing process, allowed to settle 
within a holding tank and recycled back into the process. The settled fines will be 
periodically disposed of in the vitrifier units and consistent make-up water will be 
added to replace high evaporation loss from contact with hot aggregate. 

Question 108. 
PER Page 3-64 describes compost being maintained at 55 degrees C. Will this be 
high enough and unform  enough to destroy any pathogens associated with the 
compost process? 

Response: 
The standard temperature that is used in all compost systems is between 50 and 55 
degrees C. It is important to maintain the inner core at this temperature as higher 
temperatures kill off the good themophillic bacteria that do the composting process. 
There should not be any pathogens of significance as the process is using only green 
waste. 

Question 109. 
The HDWA notes that once established, the waste to energy facility would have the 
potential to be able to accept both municipal and toxic wastes from local, national 
and international sources. Neither the concept of accepting wastes from other than 
local sources nor the risks associated with importing wastes into WA have been 
addressed in the PER. If waste is to be accepted at the WTE&W plant from other 
than local sources, acceptance must comply with all applicable legislation pertaining 
to trans-boundaiy movement of waste materials. Could the proponent comment on 
this? 

Response: 
GOWA has no intention of accepting waste of any sort from outside the WA region 
(Commitment 71). 

Question 110. 
The CCWA request that GOWA prepares a "vermin control program" that is referred 
to them for review. The CCWA would not like to see the hea'y use ofpesticides at this 
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site as they could causes pollution in Cockburn Sound. Would the proponent agree to 
this? 

Response: 
The proponent has made a commitment to engage a professional pest control 
organisation to survey and report on vermin annually (Committment 72). Due to the 
enclosed nature of the operation (within the main waste to energy building), baiting 
will not be exposed to the Cockburn Sound environment. This matter will be 
discussed with the Community Reference Group (refer response to Question 117) 
prior to commissioning. 

Question 111. 
The ECWA note that it is there experience that wherever waste and rubbish is 
handled, there soon develops a "rubbish" attitude to workplace cleanliness. This 
directly and immediately results in unsafe, even dangerous working conditions. A 
most rigorous approach to workplace education and supervision in the Unloading 
Bays must be adopted to prevent bad attitudes spreading through the rest of the plant. 
How will the proponent address this issue? 

Response: 
This issue is first addressed in the design of the plant so that it is easy to keep 
relatively clean and by the installation of an integral vacuum cleaning system. 

We agree that training and supervision will be essential in maintaining a safe and 
clean workplace and this will be a priority of plant management. GOWA has an 
additional incentive to maintain a clean workplace since the Kwinana plant will be a 
reference plant for sale of the technology elsewhere. 

Question 112. 
Given the end uses envisaged for the vitrified ash, the ECWA points out the extreme 
foily of excluding nuclear powered smoke alarms from the prohibited radioactive 
substances (Dangerous Goods Class 7). The claim is regularly made that these 
devices contain only a small amount ofAmericium, however there is no safe minimum 
dosage for nuclear radiation. In the ECWA 's opinion, a screening device for these 
smoke alarms should be installed. If a radiation detector were installed to screen out 
Class 7 waste it would automatically pick up smoke detectors. Would the proponent 
install a screening device? 

Response: 
The Radiation Council advises that disposal of small numbers of smoke detectors 
likely to result from their use in residential properties is not considered to present a 
significant risk for disposal to landfills. For larger numbers of detectors, for example 
from commercial or industrial premises, people are encouraged to segregate them 
from other wastes, for burial encased in concrete at Mt Walton. This is considered to 
be a very safe practice. 

The proponent will remove any substantial numbers of smoke detectors observed in 
the waste feed to the combustors, for disposal via the same scheme. 
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GOWA would be prepared to install a radiation detector if this were effective. 
However, the radiation from Americium is alpha particles, which do not travel further 
than a few millimetres through air, and considerably shorter distances through denser 
material. Accordingly, there is no realistic possibility of any radiation detection 
system picking- up these particles. 

The melting point and boiling point for Americium are similar to those for copper. 
Accordingly, it would fmish up predominantly in either the bed ash or the metal 
recovered from the bed ash. Any incorporated Americium in either the metal or the 
larger clinker and sand from the bed ash would be effectively immobilised and the 
rate of emission of alpha particles from the surface of the materials would be greatly 
reduced compared with that occurring in the original smoke detector. Any 
Americium in the bed ash fines or carried over into the fly ash would be incorporated 
into glass in the vitrifiers. Vitrification is an excellent technique for isolation of 
radioactive materials with greatly reduced environmental and health risks. For 
example, it has been established that even the production of radon (a gas) from 
isotopes incorporated into glass does not result in any release of radioactivity to the 
environment. 

Overall, the risks arising from small numbers of smoke detectors in MSW processed 
at the WTE&W plant are exceedingly small. Because the Americium is more likely 
to be incorporated into dense materials in the WTE&W plant, the'risks of release to 
the environment will be smaller than for disposal to landfills under current practice. 

Question 113. 

Corn-Net is not convinced that there is an available and ongoing market for ash and 
other waste products that GOWA predicts. If the market is not available, what 
strategies will be put in place to ensure that viability does not become as issue that 
results in a situation where the ash will need to be disposed of by another means than 
indicated in the PER? 

Response: 
Refer to the response to Question 99 above. 

NOISE 

Question 114. 

The DEP notes that the proposal indicates that MSW throughput can continue ifgrid 
power is lost as there is provision for steam dumping. Is the steam dumped noisily to 
atmosphere or is there sufficient cooling capacity in the MED units to handle the 
extra heat load for an extended period? 

Response: 
In the unlikely event that grid power is lost, excess steam will be dumped. The 
dumping of steam will be a very infrequent operation and would fall under the 
LAmax criteria as it would also only occur for a very short time. The MED units are 
not able to accept additional heat load under these conditions and steam will be 
dumped. We foresee no problems that this criterion will be achieved and to ensure 
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this, the path the steam will travel will be through an acoustic silencer before 
exhausting to atmosphere. 

Question 115.. 

The DEP notes that there may be an explosion risk from inadvertently feeding in 
potentially explosive substances into the combustor - LPG cylinders, volatiles etc. Is 
there the possibiliiy of equipment failure or excessive noise? 

Response: 
The operator of the JJHTC units will, where possible, remove explosive substances 
from the walking floor. The combustors are also fitted with pressure release doors to 
cater for this risk. This combined with the simplicity of the internal combustor design 
will ensure that equipment failure will be very unlikely. Due to the size of the 
combustors, internal explosions have little effect on internal pressure. 

With regard to any noise impacts, any explosion will occur within the furnace and 
within the ftirnace building such that there is a high acoustic performance building 
envelope, before the noise will propagate towards residences. If the proponent's 
commitment to undertake an acoustic assessment of all noise sources identifies 
potential noise issues, appropriate acoustic adjustments will be made to the building 
design to ensure compliance (Commitments 53 - 55). 

Question 116. 
The ECWA notes that noise pollution is a common problem in industrial areas, and 
large fans are a common source. The PER makes no mention of noise reduction 
initiatives for the Corn bustor In take fans. This should be addressed prior to 
commencement of construction. Could the proponent comment on this? 

Response: 
The overfire and underflre fans are situated deep within the waste to energy building 
within a concrete enclosure with noise absorption spray coating while the inductor 
fans are equipped with silencers. 

In the PER, it is noted that an acoustic assessment of all noise sources will be carried 
out during the commissioning phase of the project to ensure noise levels will be 
within the prescribed standards of the Regulations. Where noise is found to be 
excessive, noise control will be implemented to ensure compliance. The noise from 
the combustor intake fans, along with all other items of equipment, will be subject to 
this commithient (Commitment 55). 

SOCIAL ISSUES 

Question 117. 
The CCWA note that it would be desirable to establish a Community Reference Group 
for the plant, prior to construction, so that any issues of concern can be discussed and 
resolved. The CCWA would like to be a member of this group because of their on-
going interest in waste management issues. Could the proponent comment on this? 
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Response: 
The proponent agrees that the establishment of a Community Reference Group would 
be of benefit to all concerned and commits to this undertaking (Commitment 1). 

RISK 

The DEP had a number of questions on the aspect of risk: 

Question 118. 
The DNV Risk Management report (revision 3) puts in two new hazardous scenarios, 
#5&6, which are not included in the PER. The DEP believes that one of the 
scenarios, #6, is a main on-site and possibly off-site risk contributor, ie the risk from 
CO from incomplete combustion during start up, shut down and process upsets. CO 
modelling has not been done in the PER but should be done as part of commitment 
#47. Will the proponent commit to this? 

Response: 
Modelling has now been undertaken to examine possible risks from high levels of 
carbon monoxide emissions. This demonstrates that there is no possibility of a 
significant risk from the proposed hazardous scenario. The rate of carbon monoxide 
emissions from both stacks would have to be almost 400 times higher than the 
proposed 4-hour average emission limit, and continue for eight hours at this level 
during the worst meteorological conditions for the contribution to ambient carbon 
monoxide levels at the most affected site to reach the 8-hour average NEPM standard 
of 10.3 mg/rn3. Since it is extremely unlikely that more than one UHTC would be 
undergoing start-up or shut-down, or experiencing extreme process of upsets 
simultaneously, the most likely worst case scenario is problems with only one UHTC. 
For carbon monoxide emissions to be high enough to reach the emission rates 
required to reach the NEPM standard, the carbon monoxide concentrations would 
have to exceed those which would be obtained if every carbon atom in the fuel were 
converted to carbon monoxide. Accordingly, the proposed hazardous scenario cannot 
result in exceedances of the NEPM standard. 

Due to the high combustion temperatures and long residence time associated with the 
Ultra High Temperature Combustor's levels of CO are historically very low from all 
Olivine combustors. The continuous monitoring of carbon monoxide in the 
combustion zone of each UHTC at all times when the UHTC is in operation will 
provide confirmation of this situation. 

Question 119. 
The risk from  neighbouring industiy is veiy real, from releases over the past few 
years. This will pose a risk to both the construction and operational workers. Their 
safety and training, and the provision of refuges should be part of commitment #47. 
There should be full integration with the existing KIMA emergency response system. 
Could the proponent comment on this? 
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Response: 
The risks to personnel from neighbouring facilities will be incorporated into the 
project's Risk Management Strategy including the minimisation plan. This will 
include the provision, as necessary, of safety training, emergency response plans and 
refuges for construction crews and operators, and the facilities integration with KIMA 
(Commitment 68). 

Question 120. 

With hydrogen and carbon dust present, explosions are a real risk. Hydrogen ignites 
extremely easily and so does carbon dust. The control of ignition sources through 
hazardous zone classification should be part of commitment #47. Could the 
proponent comment on this? 

Response: 
The control of ignition sources will be identified as one of the outputs of the project's 
Risk Management Strategy, in particular Hazard Studies, Design Reviews, and other 
risk assessments; and also in accordance with best engineering practice including the 
facility's design and operation in accordance with Australian Standards (Commitment 
68). 

Question 121. 
Table 9-28 in the PER lists possible events. What leads to loss of containment of 
vitrifier offlake gases - are they vented or contained during a power failure? 

Response: 
The most likely mechanism for loss of containment of the vitrifier off-gas would be 
by physical breakage of the off gas piping, or of components of the off-gas treatment 
system. Loss of power to the vitrifiers does not result in loss of containment. Indeed, 
the vitrifiers will be used as a mechanism for voltage stabilisation on the SWIC, since 
power supply to them can be increased, decreased or cut off completely at no notice 
without adverse affect. Production of off-gas stops almost immediately on stopping 
feed to the vitrifiers. Feed is cut off automatically when power is cut off. 

In implementing the project's Risk Management Strategy, these issues will be 
identified via the establishment of a hazard register that will be continually updated on 
the basis of hazards recognised during design reviews, hazard studies and changes. 
Risk levels due to these hazards will be determined, and ALARP principal 
implemented. The proponent commits to this undertaking. 

Question 122. 

The DME notes that the proponent has made a commitment to carry out a further risk 
assessment as the project proceeds. They advise that a final risk assessment will be 
required prior to commissioning of the plant to validate the assumptions made in the 
PER, in relation to risks associated with the operation of the plant. The final risk 
assessment should consider all credible hazardous events as well as the potential for 
knock ons. Could the proponent comment on this? 
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Response: 
The project's Risk Management Strategy nominates that further risk assessment will 
be undertaken as the project proceeds, including the commissioning and project close-
out risk assessments. These risk assessments will consider credible scenarios 
including knock-on effects, and will review the assumptions made during the PER to 
determine their validity (Commitment 68). 

Question 123. 

The DME notes that Table 9-25 of the PER provides the amount of dangerous goods 
to be stored and used at the site. However, it is uncertain as to the amount of 
Schedule I materials, as listed in the National Standard - Control of Major Hazard 
Facilities fNOHSC: 1014(1996)], will be present at the site (ie stored and/or present 
as in-line inventory). This information is required to determine whether or not the 
site will be classified as a Major Hazard Facility. Should the site be classified as a 
Major Hazard Facility, a Safely Report will be required prior to commissioning of the 
plant. Could the proponent comment on this? 

Response: 
At the current stage of the project, the inventory level of dangerous goods stored and 
used at the facility has not been finalised. As the project progresses, then the 
inventory level will be clarified and finalised. At this stage, and as part of the 
project's Risk Management Strategy, a review will be undertaken to determine 
Dangerous Goods Licence details and an assessment as to whether the site will be 
deemed to be a Major Hazard Facility as per the National Standard - Control of Major 
Hazard Facilities [NOHSC:1014(1996)]. A preliminary review has indicated that the 
site is unlikely to be classified as a Major Hazard Facility, If the facility is deemed to 
be a Major Hazard Facility, then a Safety Report will be prepared, an undertaking to 
which the proponent is committed (Commitment 68). 
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APPENDIX 1 

MASS BALANCE SHEETS 



Mass Balance for MERCURY 

Mercury In MSW. Average 0.019 Average 0.019 Average 0.019 Average 	0.019 
Average 	0.019 Maximum 0.075 Maximum 0.075 Maximum 0.075 Maximum 	0.075 
Maximum 0.075 Minimum 0.008 Minimum 0.008 Minimum 0.008 Minimum 	0.008 
Minimum 	0.008 
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YAverage 0.018 
Maximum 0.073 
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Off-gas Treatment 
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Average 0.018 
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Minimum 0.007 

All figures in g/hr mercury 
per UHTC. 
Thickness of arrows is 
proportional to average mass 
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Mass Balance for SULPHUR 

Sulphur In MSW. 	Average 23 	 Average 15 	Average 	8 	 Average 	8 	 Average 0.3 
Average 23 	 Maximum 136 	 Maximum 91 	Maximum 46 	Maximum 46 	 Maximum 5 
Maximum 137 	Minimum 9 	 Minimum 8 	Minimum 	4 	Minimum 	4 	 Minimum 0.04 
Minimum 9 

Ultra-High 	 Extended High 	 Fast Quench 	 Wet/Dry 	 Fabric Filter 
Temperature 	 Temperature 	 Boiler 	 Scrubber 	 Baghouse 

Waste 
Combustor 	 Labyrinth  

i 	I In  

Stack 

Flue Gas 
To Stack 

Average 	7 
Maximum 	41 
Minimum 	4 

Par Average 	7  
Product Maximum 	45  
Average 	7 Minimum 	3.1 Recovered sulphur.  

eiagp: 	15 

'MinIJn Maximum' 	86 np Mmum 	8 

PEM Plasma Off-gas Treatment 
Enhanced Melter and Recovery 

(Vitrifier) 
Average 	15 
Maximum 	86 
Minimum 	8 

.. 	All figures in kg/hr sulphur 
per UHTC. 
Thickness 	of 	arrows 	is 
proportional to average mass 
flow of sulphur. 
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Mass Balance for HYDROGEN CHLORIDE 
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HCL in MSW. 	
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verage 51 	 Average 51 	Average 46 	Average 46 
Average 51 	 aximum 137 	 Maximum 137 	Maximum 123 	Maximum 123 
Maximum 137 	18 	Minimum 18 	Minimum 	16 1 	1 Minimum 16 

Average 0.4 
Maximum 3.2 
Minimum 0.15 

Stack 

Average 46 
Maximum 120 
Minimum 16 

1 f pec'oiered 
Average 51 
Maximum 134 
Minimum 18 

Off-gas Treatment 
and Recovery 

Average 5 
Maximum 14 
Minimum 1.8 

PEM Plasma 
Enhanced Melter 

(Vitrifier) 
Average 51 
Maximum 134 
Minimum 18 

All figures in kg/hr HCL per 
UHTC. 
Thickness of arrows is 
proportional to average mass 
flow of HCL. 
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Ii 	Ii 	II 	
ii 	A 

-- - 	 -- -- -. 

.. 	 Average 2.46 
Maximum 15 
Minimum 1 

Average 1.3 
Maximum 8 	 . -. 

Minimum 0.6 	. 	
' Recovered Metal/SaiL 

I 
•.....•• 	

Average. 1.8 
j 	 Maximum 8.6 

Minimum 0.6 

PEM Plasma 	: 	 Off-gas Treatment 

	

Enhanced Melter : 	 and Recovery 
(Vitrifier) 	 I Average 1.8 

fr yMaximum 8.6 
Minimum 0.6 

Glass 	 MetaJ 
Average 4.1 Average 1.4 
Maximum 19.5 	Maximum 6.3 
Minimum 1.3 Minimum 0.4 

All figures in kg/hr lead per 
UHTC. 
Thickness of arrows is 
proportional to average mass 
flow of lead. 

Mass Balance for LEAD 

Lead in MSW. Average 4 Average 3.8 Average 	2.46 
Average 16 Maximum 24 Maximum 23 Maximum 	15 
Maximum 48 Minimum 2 Minimum 2 Minimum 	1 
Minimum 4 

1 — 

Ultra-High Extended High Fast Quench 
Temperature Temperature I Boiler 

Waste Combustor Labyrinth 
In - -.--------- U - 

ii Average 2.46 	Average 0.001 I 	Stack Maximum 15 	 Maximum 0.011 
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Flue Gas 
To Stack 

Wet/Dry 	 Fabric Filter 	I 
Scrubber 	 Baghouse 

WAWA - - T 
Average 12 
Maximum 39 

	

Minimum 1.8 	
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Bed Ash 
H V V H 	Maxlmum 1.2 
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. ......... ...,. 	 . 	 ..... 

Scrap metal 	Aggregate/Sand ~,fjff,oihd'  
-,Average 1.2 	Average 7.1 	Average 3.6 
Maximum 3.9 	Maximum 23.7 	MaxImum 12 
Minimum 0.2 	Minimum 1.1 	Minimum 0.5 



Mass Balance for CADMIUM 

Cadmium In MSW. 	Average 0.002 	Average 0.002 	Average 0.002 	Average 0.002 
Average 0.003 	Maximum 0.006 	Maximum 0.006 	Maximum 0.005 	Maximum 0.005 
Maximum 0.011 	Minimum 0.001 	Minimum 0.001 	Minimum 0.001 	Minimum 0.001 
Minimum 0.001  

Ultra-High 	 Extended High 	 Fast Quench 	 WetiDry 
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Average 0.000 
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Fabric Filter 
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Stack 

Flue Gas 
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Average 0.001 
Maximum 0.003 
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Bed Ash 
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Average O.00O
Maximum 0.001 
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j......... L Tr~r I 

Average 0.002 
Maximum 0.004 
Minimum 0.001 

, 	 YRóóveredcádmium 
Average 0.0008 
Maximum 0.0018 
Minimum 0.0003 

Aggregat&Sand 	 d. 
Average  0.000 	A'eragó 0.000 
Maximum 0.001Maxlmum 0.001 
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PEM Plasma 	: 
Enhanced Melter : 

(Vitrifier) 

GIass 
:Average 0.0015 
Maximum 0.0037 
Minimum 0.0007 

Off-gas Treatment 
and Recovery 

Average 0.0008 
Maximum 0.0018 
Minimum 0.0003 

All figures in kg/hr cadmium 
per UHTC. 
Thickness of arrows is 
proportional to average mass 
flow of cadmium. 
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Mass Balance for DIOXINS 
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MED Units 
Inlet 

Structure 

0 
Outlet 
Canal 

Cooling Water 
Summer: - Approx. 190,000 m3/day 
Winter: - Approx. 25,000 m3/day 

0177  
Inlet 

Canal 

Mass Balance for WATER 

Anti-scale 
2ppm active ingredient 

Desalination Feed 
Approx. 180,000 m3/Day 

Seawater In 
Summer: - Approx. 370,000 m3/day 
Winter: - Approx. 205,000 m3/day 

Water 
Reservoir 

6 Or 7 

Ift 

Produced Fresh Water 
Aèrage 80000 m3/day 

Brine Out 	 Seawater Out 
Approx. 100,000 m3/day 	 Summer: - Approx. 290,000 m3/Day 
Approx. 360 kg/Day of active 	Winter: - Approx. 125,000 m3/Day 
Anti-scale ingredient 	 Anti-scale: - Approx. 360 kg/Day 
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APPENDIX 2 

Could the proponent provide details of the Bellingham combustor (and compare and 
contrast it with this proposal), including the types and quantities of wastes processed 
and its emission data? 

General background about the Bellingham combustor 

The Bellingham combustor was ôonstructed during the rnid-1980s, building on the 
experience of Olivine (USA) in the construction of highly successful wood waste 
burners, of which there are now some hundreds at locations scattered over the world. 
At that time, the existing landfills in the area were reaching the end of their life, and it 
appeared that there would be a premium for MSW disposal or combustion facilities. 
However, subsequently, large new landfills were established in the inland, and part of 
Washington State, and these were able to under-cut disposal costs at facilities such as 
the Bellingham combustor. Accordingly, what was initially a promising market 
opportunity became an intermittent operation, which was only marginally viable, and 
neither the full potential nor best performance were developed from the basic design 
approach. 

Warwick Davies, the driving force in Olivine (NZ), was involved with the 
construction of both wood waste burners and the Bellingham combustor. He has very 
considerably advanced both the design of the MSW combustor itself from the 
Bellingham unit, and also integration of the combustor into an overall MSW 
management system which derives the maximum benefit from the processing of 
wastes into valuable, usable products with commercial value. The combination of the 
fundamentally sound combustion design, incorporating the experience with both the 
wood waste burners and the Bellingham combustor, with these additional product and 
revenue streams is an important component of the strong fmancial viability of the 
project. This, in turn, offers a good assurance of the long-term availability of MSW 
management through the Kwinana project. 

Comparison and contrasts between the Bellingham combustor and the Kwinana 
UHTCs 

One of the fundamental features of Olivine wood burners, the Bellingham combustor 
and the Kwinana JJHTCs is the incorporation of a large thermal mass in the form of 
panels constructed of the mineral olivine, making up the combustion and other high 
temperature zones. This large thermal mass strongly buffers temperature changes 
resulting from changes in the rate at which combustible material is released from the 
bed as new "pushes" of MSW enter the combustion chamber, or the composition of 
the feed changes. This makes Olivine combustors particularly "forgiving" in terms of 
maintaining excellent combustion conditions and high temperatures during variations 
in fuel feed or other operating conditions. 

In almost every other respect, the Kwinana plant will make major improvements 
compared with the Bellingham combustor. 

The Bellingham combustor was entirely manually operated. This exposed the plant to 
potential operator error and inappropriate operating conditions. 
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The Kwinana UHTCs will be entirely under automated control based on fuzzy logic 
systems, with manual over-ride available. This allows the continuous optimisation of 
all key processes and parameters. 

The rate of heat release from the combustion bed will be continuously monitored and 
when it falls below the desired rate, liquid fuels such as waste oil and solvents will be 
injected automatically as a short-term, quick response measure. Each UHTC has 
indicators showing when the calorific value of the fuel needs to be increased or 
decreased, for longer-term management of the heat release rate. This requires the 
plant operators to add higher calorific value wastes to the feed stream. A sepa.rate 
supply of higher calorific value wastes, including tyres will be maintained. When the 
rate of heat release is above the desired rate, low calorific value fuels, such as sewage 
sludge, or water will be injected. The principal purpose of these measures is to 
maintain a constant electrical power output from the units, and this is a considerably 
more stringent requirement than the maintenance of the excellent combustion 
conditions. The Bellingham combustor included a facility for injecting liquid fuel 
into the combustion zone, but it never proved necessary to use this, since there was no 
requirement to maintain constant power output. 

The Bellingham combustor fed MSW into the middle of the combustion bed. This 
meant that some of the waste was subject to short residence times in the combustion 
chamber, simply by rolling down the sloping bed to the ash outlet, resulting in 
incomplete burnout. 

In the Kwinana UHTCs, waste enters the combustor at one end of the combustion 
hearth and is progressively moved across the hearth by co-ordinated multiple ram 
"pushes" which ensure "rolling" of the burning waste and very high degrees of 
burnout. Complete burnout and enhanced melting of the residual ash is assisted by 
feeding the hydrogen/carbon monoxide off-gas from the vitrifiers into the UHTCs at 
the exit end of the hearth, to raise temperatures there. This is done to minimise the 
levels of residual organic contaminants in the ash, and also to minimise fmes by 
melting them into scotia like aggregates, hence reducing leachability of the inorganic 
contaminants, such as heavy metals that remain in the ash. 

The distribution and control of primary air feed into the combustion bed is 
substantially improved in the Kwinana UHTCs, incorporating a new design of self-
cleaning injection nozzle. 

The oxygen deficient combustion bed and primary combustion zone, combined with a 
rapid transition to a fully-mixed, oxygen-rich secondary combustion zone resulted in 
low levels of NO emission from the Bellingham combustor (which did not 
incorporate SNCR scrubbing), compared with other MSW combustors when these 
were operating without SNCR scrubbing. Investigations associated with the design 
improvements for Kwinana indicated that the speed of transition and degree of 
turbulent mixing in the transition zone between primary and secondary combustion 
zones is critical for low NO formation. The speed of this transition in the Kwinana 
UHTCs will be substantially greater than at Bellingham, and the Kwinana units are 
expected to give still lower levels of NO production. 

The Kwinana UHTCs will incorporate high temperature limestone scrubbing, which 
was not used in the Bellingham combustor. This will reduce the loading of sulphur 
dioxide on the low temperature scrubber, and is expected to allow very low sulphur 
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dioxide emission levels. The reduction of sulphur acid gas before transitioning the 
boiler substantially reduces boiler wear. 

The Bellingham combustor did not include SNCR scrubbing for NO control. SNCR 
scrubbing will be incorporated in the Kwinana UHTCs, and the long residence times 
of gases in the appropriate "temperature window" for SNCR reactions, combined with 
continuous monitoring of NO levels leaving the main combustion chamber will allow 
maximum NO removal, combined with low levels of residual ammonia emission. 

The heat recovery boiler on the Bellingham combustor was from an old battleship and 
consequently was very inefficient. The boilers for the Kwinana UHTCs are designed 
to achieve the fastest possible transition of the cooling flue gases through the critical 
temperature zone of 400-250 °C, in which de novo synthesis of dioxins can occur. 
Accordingly, it is expected that the Kwinana UHTCs will produce less de novo 
synthesis dioxin than the Bellingham combustor. 

The wetldry scrubber on the Bellingham plant had a residence time of 2 seconds. The 
scrubber on the Kwinana UHTCs will have improved turbulence compared with the 
Bellingham unit and the residence time will be 5 seconds, allowing a more complete 
reaction between lime and the acid gases, hydrogen chloride, hydrogen fluoride and 
sulphur dioxide. 

No measures were taken to optimise the moisture content of gases entering and 
leaving the low temperature scrubber at Bellingham. The moisture content of gases 
leaving the combustion zone will be monitored and adjusted automatically on the 
Kwinana units to give optimum humidity for the maximum extent of acid gas 
reactions in the scrubber, combined with the avoidance of excessively wet bag filter 
cakes. 

The bag houses at Bellingham were subject to problems from corrOsion of the 
structure and excessively wet bag filter cakes. This resulted in problems in 
maintaining the appropriate flue gas pressures and flows elsewhere in the system, and 
is also likely to have resulted in decreased filtration efficiency in the bag house. The 
Kwinana bag houses will be constructed and surfaced to minimise corrosion, and their 
temperature will be maintained above dew point, by supplemental heating, whenever 
they are not in operation. 

During the period when dioxin tests were undertaken on the Bellingham plant, sodium 
bicarbonate was used as the scrubbing reagent for removal of acid gases. This reagent 
was used because it reduced problems of excessively wet filter cake caused by 
hygroscopic calcium chloride in the uncontrolled humidity conditions when lime was 
used. There is some evidence that sodium bicarbonate is less effective than lime for 
removal of dioxins in the scrubber/bag house. The scrubbers at Kwinana will use 
lime as the scrubbing agent for acid gases. 

The Bellingham plant did not use activated carbon in the scrubber/bag house. The 
Kwinana plant will use moderately high injection rates (500 mg/tn3) of activated 
caibon to ensure low levels of dioxin and mercury emissions. 

The Bellingham plant consisted of a single combustor. The Kwinana project is of 
modular design, with 12 UHTCs arranged in two banks of 6 feeding into 2 stacks. 
This modular approach gives greatly enhanced reliability of operation, making it 
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practical to deliver on supply-sensitive contracts, such as the supply of electricity. It 
also allows individual units to be taken off-stream for up to 3 days, if necessary, 
without significantly affecting the capacity of the plant to continue to deliver on its 
contracts both for receipt of MSW and supply of electricity and other products. It also 
facilitates the establishment of a regular maintenance programme and holding of spare 
units for immediate deployment in the event of unexpected breakdowns or for 
scheduled maintenance. All systems common to more than one chain are duplicated 
for maintenance. Air fans are duplicated along with all scrubbing systems to enable 
replacement without shutting down a chain. This precludes the thermal shock 
incurred by the Bellingham plant by frequent shutdowns. 

The modular design discharging the emissions from 6 UHTCs through each stack 
decreases the variability in emission concentrations, since any adverse change in 
emissions from any one of the UHTCs, should this occur, will be diluted by the 
emissions of the other UHTCs. It is very unlikely that all UHTCs would be affected 
simultaneously by a problem, such as change in waste composition. The design 
approach of discharging 6 UHTCs through a single stack was also developed to give 
greatly enhanced dispersion of emissions, and lower ground-level concentrations 
compared with discharge of emissions from one or two UHTCs through smaller 
stacks. 

The Kwinana plant design provides a furnace cover building which preheats the 
underfire and overfire air using skin losses from the combustor refractory (Bellingham 
and all but one of the woodbumers are located in open air). The furnace cover creates 
a controlled temperature environment resulting in the following improvements: 

Increased thermal efficiency per tonne of MSW; 
The ability to sustain combustion temperatures with fuel down to 5GJ/tonne 
calorific value. 
Protection of refractory from rain and elements. 

Fly ash and gas cleaning residues from the bag house at Bellingham were either 
incorporated into concrete or disposed of at a controlled landfill. At Kwinana, the fly 
ash and gas cleaning residues, together with the fine fraction from the bed ash, will be 
treated in the vitriflers, resulting in essentially complete destruction of dioxins and 
recovery, or incorporation into non-leachable glass, of heavy metals: Accordingly, 
the Kwinana plant offers far more complete destruction of dioxins and conversion of 
heavy metals to environmentally harmless forms than any other waste to energy plant. 

Overall, the Bellingham combustor is best viewed as an important stepping-stone 
between the well-proven Olivine wood waste burners and the greatly improved design 
of the Kwinana UHTCs and integrated waste management system. It provided a very 
valuable test and demonstration facility, which established that the basic design 
principles giving excellent combustion in the Olivine wood waste burners applies to 
the combustion of municipal solid waste. Given the very considerable number and 
extent of improvements over the Bellingham plant, which have been incorporated into 
the Kwinana WTE&W plant design, the Bellingham plant can obviously not be 
expected to demonstrate a level of performance comparable with that anticipated from 
the Kwinana plant. 

More recently, the story of the Bellingham combustor is not a happy one. Although it 
operated successfully for a period during the mid-1990s, deteriorating commercial 
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factors, including changes in local authority controls on disposal of MSW, led Olivine 
(USA) to close its operations using the plant in early 1997. Subsequently, the plant 
was leased to another operator, whose operation of the plant did not meet acceptable 
standards. Illegal disposal of ash by this operator lead to closure of the plant by the 
local County Health Department early in 1998. 

In any event, as is readily evident from the extensive range of improvements given the 
above for the Kwinana project, the Bellingham combustor was probably close to the 
end of its useful life, given continuing expectations for improved performance from 
MSW combustors. 

Throughput and monitoring results for the Bellingham combustor 

The Bellingham plant was required to monitor sulphur dioxide, NO,,, carbon 
monoxide and opacity continuously, and to report summaries of the monitoring data 
to the Northwest Air Pollution Authority (NWAPA). Monthly reporting of the 
quantities of MSW burned and the operating time for the combustor was also 
required. 

Table 1 gives information about the quantities of MSW incinerated at the Bellingham 
plant during 1995, together with the hours of operation. 1995 has been selected as a 
year during which the plant was in operation for a high proportion of the time, 
indicating general reliability over an extended period, and during which the plant was 
generally well maintained and operated. Plant performance information from periods 
when the plant may not have been well maintained and operated is not relevant as an 
indication of the validity of the design principles carried over into the Kwinana TIHTC 
design. Any combustor when subjected to poor maintenance and operation will 
produce unacceptable emissions, and data for such periods give no indication of 
performance which would be achieved under more appropriate conditions. 

Table 1. Quantities of MSW combusted in the Bellingham combustor during 
1995 

Tonnes 
burned 

Hours of 
operation 

Tonnes 
per hr 

Hrs in 
month 

%ofmonth 
in. 

oDeratlon 
January-95 2651 657 4.03 744 88% 

February-95. 2130 557 3.83 672 83% 
March-95 2222 564 3.94 744 76% 
April-95 1842 621 2.97 720 86% 
May-95 1987 593 3.35 744 800/0 

June-95 1959 579 339 720 800/0 

July-95 2309 714 3.24 744 96% 
August-95 1735 426 4.08 744 57% 

September-95 2320 562 4.13 720 78% 
October-95 2793 - 	675 4.14 744 91% 

November-95 2546 696 3.66 720 97% 
December-95 2315 696 3.33 744 94% 

Average 2234 611 3.67 730 840/n 

The Bellingham combustor operated at feed rates about one third of that for the 
Kwinana UHTC units. 
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Table 1 shows that the highest average loading rates of the combustor, in terms of 
tonnes/hr of operation were in January, August, September and October. Inspection 
of the monthly result summaries indicates no significant difference in the continuous 
monitoring results for any of the parameters during these periods of high loading, 
compared with the other months. 

Table 2 summarises the continuous emissions monitoring data for 1995, for sulphur 
dioxide (1-hour averages), NO (3-hour averages), carbon monoxide (4-hour 
averages) and opacity (6-minute averages). The data for March and November have 
not been located by Olivine (USA). Percentages of monitoring coverage of the total 
operating period are given, and these are acceptably high. Instruments are subject to 
breakdown and maintenance requirements, and a computer hard disc crash resulted in 
10 days' data being lost for December, without which the coverage would be about 
90%. A far superior backup system at Kwinana eliminates the possibility of this 
occurring. 

Table 2. Continuous monitoring summary data for sulphur dioxide, NO,,, 
carbon monoxide and opacity for 1995, excluding March and November 

Sulphur NOx Carbon Opacity 
dioxide  monoxide mci Feb95 	Exci Feb95 

Hours of operation 6078 6078 6078 6078 5521 
% coverage by monitoring 84% 85% 88% 72% 75% 

averaging time 1 hour 1 	3 hours 1 	4 hours 6 mrutes 
m/rn3atll%02 % 

Average concentration 37 211 19 2.9% 2.8% 
Maximum 110 300 84 46.5% 14.0% 

Emission limit 102 293 89 10% 10% 

HOurs above limit 1 1 0 21 0.4 

99.9%ile 101 292 84 15.4% 9.9% 

99%ile 97 287 78 9.6% 8.9% 

95%ile 77 277 55 6.8% 6.3% 

90%ile 65 266 42 5.4% 5.1% 

80%ile 53 249 30 4.2% 4.0% 

50%ile 35 216 14 2.5% 2.5% 

With the exception of one minor exceedance for sulphur dioxide (110 compared with 
the limit of 102 mg/rn3) the plant complied with its permit limit for s'tIlplIur dioxide. 
The permit limit for sulphur dioxide is essentially the same as the proposed 
concentration which the Kwinana WTE&W plant must not exceed 95% of the time. 

The monitored 95%ile in Table 2 is well below this proposed emission limit. 
However, the average concentrations for sulphur dioxide are about 25% higher than 
the approximately 30 mg/rn3  average concentration corresponding to the overall 
proposed emission limits for the Kwinana WTE&W plant. It would not be expected 
that the Bellingham plant would have been operated to comply with the proposed 
Kwinana limits, since this would involve additional cost, and there was no 
requirement for it to do this. These results suggest that the Kwinana units should have 
no difficulty in meeting the initial proposed sulphur dioxide emission limits, and that 
substantial lowering of these limits is likely to be possible, as proposed by GOWA, 
after a year of operation to establish the minimum practicable levels. It should also be 
reiterated that the Kwinana plant has additional high temperature scrubbing sulphur 
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dioxide control and a further three seconds of residence in the low temperature 
scrubber. 

The maximum NO 3-hourly average is about 75% of the proposed half-hour average 
limit for Kwinana, suggesting that the Bellingham plant may have come close to 
complying with the proposed half-hour limit for Kwinana. The overall average NO 
concentration is about 5% higher than the proposed 24-hour average limit for the 
Kwinana plant. However, the maximum 24-hour average concentration for individual 
days is close to the maximum 3-hour average concentration, so that the Bellingham 
plant would nothave met the proposed Kwinana limit. These relatively low NO 
emission concentrations are achieved at Bellingham without application of SNCR for 
NO removal, reflecting the general low NO emission performance of the Olivine 
design. It is expected that the Kwinana plant will be able to significantly better the 
performance of the Bellingham plant, even without SNCR scrubbing, and accordingly 
GOWA has proposed a review 1 year after commissioning, with a view to decreasing 
the permitted NO emission levels to the lowest practical level. 

The carbon monoxide monitoring shows compliance with the proposed limit for the 
Kwinana plant, which is the same as the permit limit for the Bellingham plant. 
Carbon monoxide permit limits are imposed to ensure the maintenance of good 
combustion conditions and accordingly indicates the maintenance of good combustion 
conditions in the Bellingham combustor, in spite of the completely manual operation. 
The Kwinana UHTCs are expected to perform substantially better than the 
Bellingham plant, because of the degree of control available over all aspects of the 
combustion processes. 

With the exception of a 10-day period during February 95, the Bellingham plant met 
its 10% 6-minute average opacity limit 99.9% of the time. During February, the plant 
is believed to have been subject to a problem with its baghouse due to the lack of 
baghouse heating and frequent shutdowns. Such a situation is extremely unlikely to 
arise at Kwinana, because the baghouses are continually monitored and heated. The 
baghouse units are also designed so that any one of the 10 compartments making up 
each baghouse can be isolated to allow bag replacement while the unit continues in 
operation. The Kwinana baghouses are able to be removed and replaced within a 
short period of time on a cross railway for regular major maintenance. 

A small amount of emission sampling and analysis was also undertaken and the 
results from this are presented in Table 3. At the time of the testing in October 1994, 
the plant was not in a fit condition to be operated, or for tests to be undertaken. To 
quote from the Chief Executive of Olivine (USA): 

"The EPA method 23 sampling that was run in 1994 was a disaster. We were under 
such pressure from NWAPA to complete first test that we started before we should 
have, as we were not ready. Major additions and repairs had just been made. The 
plant had not run enough in the reconfigured mode to be testing at all. Still the 
agency insisted that testing be done. 

A statement by NWAPA confirms this situation: 

"The first dioxin test was done when the Olivine combustor had not received the 
necessary maintenance and repairs to achieve passable results. Our recollection was 

21/9/00 4:14 FM 	 7 	 Appendixl.doc 



that there were bags broken in the bag house and the temperature was not consistently 
in the acceptable range (above 1800 F).' 

Table 3. Individual test results for dioxins and other contaminants 
Sulphur 
dioxide 

I 	Niogen 	I 
1 	oxides 	I 

Hydrogen 
chloride 

I 
Particulates 

Carbon 
 monoxide  

Dioxins 

mg/m3 @ 11%02 
ng I-TEQ/rn3 

C11%O2 

12107/88 Run 1 2.1 

Run2 2.3 

Run3 _______ 3.3  

 ___________ 2.6  Average 
29/10/94 Run 1 30 193 53 22 8 29 

Run2 11 227 33 16 7 8 

Run3 24 194 41 5 30 12 

22 204 42 14 15 16 Average 
16/03/95 Run 1 34 1.2 

Run2 13 1.2 

Run3  10 _ _ _______ 0.5 

 19  1.0 Average 

Not surprisingly, under the circumstances, the results most likely to be affected by 
broken filter bags (particulates and dioxins) are poor. Indeed, it would have been 
extremely surprising if satisfactory results had been obtained. 

A further set of dioxin tests in March 1995, when the plant was in a satisfactory state 
of repair, gave very much better results. As stated in the more detailed report 
"Assessment of emissions to air from the GOWA Waste to Energy plant, Kwinana", 
these dioxin test results are well within the range of concentrations for plants which, 
when operating without activated carbon injection, then achieve concentrations below 
0.1 ng/m3  when activated carbon injection is added. Accordingly, these results give a 
good assurance that the Kwinana WTE&W plant will achieve dioxin emissions below 
the proposed limit of 0.1 ng I-TEQ/m3  (11% oxygen, dry, 0°C). 

One set of tests also examined the concentrations of aromatic compounds and total 
petroleum hydrocarbons. The results are set out in Table 4. The concentrations of 
toluene in the undiluted emissions are of similar order to concentrations theasured in 
the cabins of cars while being driven in heavy traffic (up to 0.65 mg/rn). The 
concentrations of beiizene, ethyl benzene and xylenes are similar to those that occur 
commonly on pavements adjacent to busy intersections. Clearly, such concentrations 
in emissions producing an elevated plume from a tall stack are negligible compared 
with emissions from motor vehicles. 

Table 4 Test results for aromatic comnounds and total petroleum hydrocarbons. - 

Ethyl Total petroleum 
Benzene Toluene 

beuzene 
Xylenes 

hydrocarbons 

30/10/94  mg/rn3 Q l 1% oxygen ppm @ 7% 02 

Run 1 0.015 1.2 0.028 0.084 2.85 

Run 2 0.017 0.3 0.007 0.091 1.75 

Run 3 0.015 0.3 0.007 0.020 1.65 
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DISPERSION MODELING SUMMARY 



APPENDIX 3 

Summary of procedure for dispersion modelling, and modelling results. 

Dispersion modelling procedure 

Table I sets out the dispersion modelling undertaken using DISPMOD. 

Table!. Dispersion modelling undertaken using DISPMOD 

Plant in isolation modelling with DISPMOD 
Fixed emission rate Modelling output 

Receptor areas/sites 1-hour averages 	24-hour 	Annual 

1 Northern model area Max, 99.9%ile 	- 	- 
2 Eastern model area Max, 99.9%ile 	- 	- 
3 Approx 20 km square, centred on WTE&W plant Max, 99.9%ile 	Maximum Annual 

4 Abercrombie Rd monitoring site All hours 	 - 	- 
5 Hope Valley monitoring site All hours 	 - 	- 
6 North Rockingham monitoring site All hours 	 - 	- 

Cumulative modelling with DISPMOD 
Fixed emission rate Modelling output 

Receptor areas/sites 1-hour averages 	24-hour 	Annual 

7 Northern model area Max, 99.9%ile 	- 	- 
8 Eastern model area Max. 99.9%ile 	- 	- 

Cumulative modelling with DISPMOD 
Probabilistic emission rates Modelling output 

Receptor areas/sites 1-hour averages 	24-hour 	Annual 

9 Northern model area Max, 99.9%ile 	- 	- 
10 Eastern model area IMax, 99.9%ile 	- 	- 

For the fixed emission rate modelling, "unit" emission rates were used, and the predicted 
concentrations for the various pollutants were obtained by multiplying the concentrations 
from the "unit" emission rate modelling by the ratio of the pollutant emission rate/"unit" 
emission rate. 	 - 

Contour plots in the Dispersion Modelling Report and the PER were prepared using the 
maximum 1-hour average, maximum 24-hour average and annual average output from item 
(3) in Table 1, adjusted to the specified emission rates for the plots. 

In plant-in-isolation contributions were calculated from the modelling output from items (1)-
(3), by adjustment to appropriate emission rates as specified in the tables, for all of the 
pollutants in tables 4, 8, 9, 16, 17, 18, 19 and 20 in the Dispersion Modelling report. 
Nitrogen dioxide concentrations were calculated from the plant-in-isolation NO 
concentrations, using the specified percentages of oxidation to nitrogen dioxide. 

Modelling results for 1-hour averages 
Plant-in-isolation contributions for probabilistic frequency distributions of emission rates for 
sulphur dioxide, hydrogen chloride and hydrogen fluoride combined the all-hours modelling 
for Hope Valley, Abercrombie Rd and North Rockingham with probabilistic emission rate 



estimates, as described in the response to Question 13. From these, rough estimates were 
made for the maximum location in Area A and the Eastern and Northern Model Areas, by 
proportional adjustment using fixed-rate plant-in-isolation estimates for the various sites. 
These estimates are presented in the following Table 2 and Table 3. 

Table 2 gives 1 -hour average plant-in-isolation contributions of sulphur dioxide for the worst 
case and probable average probabilistic frequency distributions of emission rates. It also 
gives cumulative concentrations for existing sources plus WTE&W plant emissions at the 
worst case probabilistic frequency distribution of emission rates. 

Table 2. 1-hour average concentrations for sulphur dioxide 

Northern I Eastern Model 
I 

Model Area I 	Area (1995 
Area A 

Hope Val ley Abercrombie I 	North 

(1996 Data) Data) 
maximum Rd Rockingham  

SOz  Kwinana EPP Standards and Limits for sulphur dioxide 
Standard 350 I 	500 	700 5041 350 I 	350 
Limit 700 I 	1000 	±--::1400  1000 700 I 	700 

s02 
Plant in isolation, sulphur dioxide for probabilistic emission frequency distribution just meeting 

proposed emission limits (worst case)  

9/rn3 	%* 99/rn3 	% Jig/rn3 	% lag/rn3 	% Jig/rn3 	% lag/rn3 	% 
7.1 	2.0% 26 	5% 37 	5% 18 	4% 20 	6% 7.3 	2% Maximum 

99.9%ile 3.3 	0.9% 9.2 	1.8% 17 	2% 8.2 	1.6% 7.0 	2.0% 2.9 	0.8% 
99%ile 1.0 	0.3% 2.1 	0.4% 5.0 	1% 2.4 	0.5% 1.6 	0.5% 0.7 	0.2% 

so2  Plant in isolation, sulphur dioxide for probabilistic emission frequency distribution, probable 
average emissions 

IL/rn3 	%* 99/rn3 	% Jig/rn3 	% Jig/rn3 	% Jig/rn3 	% Jig/rn3 	% 
1.8 	0.5% 6.5 	1.3% 9.2 	1.3% 4.4 	0.9% 5.0 	1.4% 1.7 	0.5% Maximum 

99.9%ile . 0.8 	0.2% 2.3 	0.5% 4.3 	0.6% 2.1 	0.4% 1.8 	0.5% 0.6 	0.2% 
99%jle 0.2 	01% 0.5 	0.1% 1.3 	0.2% 0.6 	0.1% 0.4 	0.1% 0.1 	0.0% 

SO2 
Cumulative sulphur dioxide at proposed emission limits for probabilistic emission frequency 

distribution just meeting emission limits (worst case)  
Maximum location in Northern Model Maximum location in Eastern Model 

Area (1996 Data) Area (1995 Data) 
Existing sources plus Existing sources plus 

Existing sources E Existing sources g 
WrE&W plant WTE&W plant 

11g/rn3 	% Jig/ni3 	% lag/rn 	% 	lag/rn3 	' 	% 
410 	59% 411 	1 	59% Maximum 450 	45% 	450 	0 	450/W 

99.9%ile 349 	50% 350 	1 	50% 306 	30.6% 	313 	7.0 	31.3% 
Hrs>3500  8.66 	1  8.82 	0.16 	1.3% 3.51 	1 	3.53 	0.02 	0.4% 

* 	Percentage of Kwinana EPP Standard for site 
+ 	Percentage of Kwinana EPP Limit for site 

Increase resulting from WTE&W plant emissions 
Hours when concentration exceeds 350 mg/in3. % figure is % increase compared with existing sources 

Table 3 gives 1-hour average plant-in-isolation contributions for probabilistic frequency 
distributions of emission rates for hydrogen chloride and hydrogen fluoride for the worst case 
and probable average emission scenarios. It also gives plant-in-isolation contributions for 
fixed emission rates for carbon monoxide for the worst case and probable average emissions. 



Table3. Plant-in-isolation contributions for probabilistic emission rates for hydrogen 

chloride, hydrogen fluoride and carbon monoxide 

Northern 
Model Area 
(1996 Data) 

Eastern Model 
Area (1995 

flatal 

Area A 
maximum 

Hope Valley 
Abercrombie 

Rd 
North 

Rockingham 

HC1 California EPA REL for hydrogen chloride 	 2100 	gim 

Victoria DGLC for hydrogen chloride 	 110 	gy"
- 	/rn 	(used her for %) 

Plant in isolation, hydrogen chloride for probabilistic emission frequency distribution just 
 mi-ptiv g  proposed emi sign limits (worn case)  HC1 

Jig/rn3 	%* J.tg/m3 	% LLg/rn3 	% Jig/rn3 	% Jig/rn3 	% Jig/rn3 	% 
2.5 	2.2% 9 	8.5% 13 	11.6% 6 	5.5% 7 	6.5% 2.5 	2.3% Maximum 

99.9%ile 1.2 	1.1% 3.5 	3.2% 6 	5.7% 3.0 	2.7% 2.7 	2.4% 1.1 	1.0% 
990/0e 04 	0 4°/ (1 R 	(17% 2 1 (1 	fl90/ fl 	O/ fl37 	(17°/p 

H Cl 
Plant in isolation, hydrogen chloride for probabilistic emission frequency distribution, probable 

 average 	iss mions 	___________  

9g/rn3 	%* Jig/rn3 	% 4g/rn3 	% Jig/rn3 	% Jig/rn 	% UgI., 	% 
1.2 	1.1% 4.7 	4.3% 6.4 	5.8% 3.1 	2.8% 3.6 	3.3% 1.3 	1.1% Maximum 

99.9%ile 0.6 	0.6% 1.8 	1.6% 3.1 	2.8% 1.5 	1.4% 1.3 	1.2% 0.6 	0.5% 
990/0e 	- 01 	(17% 04 	fl4% 10 	09% 05 	050/n  0 	()0/ 01 	01% 

14F California EPA REL for hvdro'n fluoride 	240 	im 

Plant in isolation, hydrogen fluoride for probabilistic emission frequency distribution just 
meetil g proposed emi sion limits (wars case)  

4g/rn3 	%* Jig/rn3 	% 4g/rn3 	% Jig/rn3 	% Ua/rri3 	% Jig/rn3 	% 
0.25 	0.10% 0.94 	0.39% 1.27 	0.53% 0.61 	0.25% 0.72 	0.30% 0.25 	0 11% Maximum 

99.9%ile 0.12 	0.05% 0.35 	0.15% 0.63 	0.26% 0.30 	0.13% 0.27 	0.11% 0.11 	0ftS°h 

°,jle 004 	007°/n OOR 	nn% 021 	g09% 010 	004% ()0 	00% 001 	0.01°,n 

HF 
Plant in isolation, hydrogen fluoride for probabilistic emission frequency distribution, probable 

average missions  

4g/rn3 	%l Jig/rn3 	% 4g/rn3 	% 4g/rn3 	% Ug/m3 	% Jig/rn3 	% 
0.05 	0.02% 0.19 	0.08% 0.25 	0.11% 0.12 	0.05% 0.14 	0.06% 0.05 	0.02% Maximum 

99.9%ile 0.02 	0.01% 0.07 	0.03% 0.13 	0.05% 0.06 	0.03% 0.05 	0.02% 0.02 	0.01% 

99%i1e 001 	00fl% 1 007 	001% 004 	007% 002 	0 0 1 %.  001 	001% 001 	000% 

CO 8-hour avrae NEPM sta'dard for carbon monoxide 	103 	my/rn3  

Plant in isolation, carbon monoxide for fixed emission rate at proposed emission limit (extreme 
wors t case)  

T 

	

3 	o* 1  

	

mg/rn 	/0 
3 

rng/m 	% 

	

3 	o 

	

rnghn 	io 

	

3 	o 

	

mg/ni 	to 
3 	o 

/0 rng/rn 
3 

mg/rn 	0/ to 

0.014 	0.13% 

.. 

0.044 	0.43% 0.070 	0.68% 
I 

0.034 	0.33% 0.034 	0.335/6  0.01 1 	0.11% Maximum 
99Q0/n j 0010 	00°/nk0fll7 011/n 0049 	04/,. 0074 	071°1 0034 	02l/n n nag 	0ORWn 

CO Plant in isolation, carbon monoxide for fixed emission rate at probable average emission rate 

	

3 	0* 

	

mg/rn 	/ 

	

3 	o 

	

mg/rn 	/0 

	

3 	o 

	

mg/rn 	/o 

	

3 	oi 

	

mg/rn 	/0 

	

3 	0 

	

mg/rn 	/ oi mg/rn 	to 

Maximum 0.002 	0.02% 0.008 	0.08% 0.013 	0.12% 
1 

0.006 	0.06% 0.006 	0.06% 0.002 	0.02% 
9990/nile 00117 	007°1. 0006 	006% 0009 	009°/n I 0004 	(104% 0004 	004% 0001 	001°4 

Percentage of relevant Standard or Guideline 

For these pollutants, only plant-in-isolation estimates were made. With the possible 
exception hydrogen chloride, the contributions are so small (less than 0.7% of the relevant 
standards) as to have only negligibly small effect on whether the cumulative concentrations 
would comply with the relevant standards. None of the industries in the Kwinana Industrial 
Area report any emissions of hydrogen chloride in the NP!, so that the modest percentage 
(11.6%) of the most stringent guideline predicted by the modelling for the most extreme 
location and emission rate assumptions gives a good assurance of satisfactory cumulative air 
quality with respect to this pollutant. 



Cumulative nitrogen dioxide concentrations were estimated using a combination of plant-in-
isolation modelling for all hours during 1995 and 1996, and the NO/NO2 monitoring data 
for the Hope Valley and North Rockingham ambient air monitoring sites. By matching the 
modelling and monitoring data hour-for-hour, the cumulative NOx  concentrations are 
obtained directly. Combination of these with estimates of percentage oxidation of NOx  to 
nitrogen dioxide gave the cumulative nitrogen dioxide levels. Consideration of the 
meteorological conditions associated with the monitoring data for Hope Valley, and the 
sources likely to be contributing under the various meteorological conditions, indicated that 
the levels of NO and nitrogen dioxide from existing sources at the Abercrombie Rd site can 
be expected to be similar to those measured at Hope Valley, and that the cumulative nitrogen 
dioxide concentrations at Abercrombie Rd are unlikely to exceed those estimated for Hope 
Valley. 

Table 4 gives estimated cumulative nitrogen dioxide concentrations for Hope Valley and the 
North Rockingham monitoring sites for a range of emission rates. 

Table 4. Cumulative estimates of 1-hour average nitrogen dioxide concentrations 

NO2  Cumulative nitrogen dioxide for fixed emission rates. 

NEPM Standard for nitrogen dioxide 	 246 

NQ emission rates g/sec 

Extreme maximum 
Maximum 24-hour 

Probable average 
average 

123 51 26 

Monitored 
levels  

Cumulative levels from existing sources and WTE&W plant emissions 

Hope Valley  

l.¼/m3 	%* P.g/m3 	%" ltg/m3 	** 	%# 
/m3 	L 

92 	37% 134 	42 	54% 92 	0 	37% 92 	0 	37% Maximum 
99.9%ile 60 	24% 79 	19 	32% 66 	6 	27% 63 	3 	26% 

North Rockingham  

tg/m3 	%' 99/m3 	%' 99im3 	%' 99/m3 	1** 	% 

84 	34% 84 	0 	34% 84 	0 	34% 84 	0 	34% Maximum 
99.9%ile 62 	25% 68 	6 	28% 68 	6 	28% 64 	2 	26% 

* 	% of NEPM Standard 
Increase resulting from WTE&W plant emissions 
% of NEPM Standard for the cumulative concentration 	 - 

Modelling with probabilistic frequency distribution of emission rates was not undertaken for 
NOR/nitrogen dioxide, because of the excessive manual computation required to take account 
of the range of variables, including the percentage of NO oxidised to nitrogen dioxide. 
However the probabilistic frequency distribution emission rate modelling for other pollutants 
indicates that use of the extreme maximum emission rate of 123 g/sec is highly conservative, 
and that the worst case maximum increase in cumulative nitrogen dioxide concentration will 
be intermediate between that for the 24-hour average emission Jimit rate and the extreme 
maximum in Table 4. 

Modelling results for 24-hour averages 

Plant-in-isolation contributions for sulphur dioxide, PM10  and fluoride, and maximum 
estimates of cumulative concentrations for sulphur dioxide are given in Table 5. 



For maximum 24-hour average cumulative concentrations of sulphur dioxide, extreme 
maximum estimates were obtained by adding the maximum plant-in-isolation contributions to 
the maximum concentrations found at the monitoring sites for which data is available. These 
will over-estimate the cumulative concentrations that could have occurred if the WTE&W 
plant were operating during the years covered by the monitoring data. 

For PM10, the NEPM standard allows for the 50 tg/m3  standard concentration to be exceeded 
not more than 5 days per year. Accordingly, the assessment of the possible effect of the 
WTE&W plant emissions on the compliance or otherwise of the existing air quality with the 
NEPM standard must take into account whether the contribution from the additional 
emissions would cause the monitored concentration for the 6th highest day to exceed 50 
.tg/m3. Since the monitored concentration for the 5th highest day is 35.9 j.tg/m3, the 
contribution from the WTE&W plant emissions clearly does not cause non-compliance with 
this standard. However, although even the worst case estimate would give only a very small 
increase (less than 1% of the standard) in existing PM10  levels, the frequency of existing 
levels exceeding 50 .i.g/m3  is close to the NEPM standard, and all reasonable efforts to 
minimise particulate emissions are appropriate. 

The NPI indicates that total fluoride emissions from the existing sources in the Kwinana 
industrial area are about 5 times the worst-case emission rate estimate for the WTE&W plant. 
Over 97% of these emissions are from the Kwinana power station. Because of the higher 
stack and greater buoyancy momentum of the plume from the power station compared with 
those for the WTE&W plant, the power station emissions will result in proportionately 
smaller ground level concentrations in relation to their emission rates than the WTE&W plant 
emissions. Accordingly a rough and conservative over-estimate of the maximum likely 
cumulative concentration from the power station emissions plus the WTE&W plant 
emissions can be obtained by multiplying the maximum predicted contribution from the 
WTE&W plant emissions by a factor of 6. This indicates that the extreme maximum 
cumulative 24-hour average concentration anywhere in the Kwinana area is very unlikely to 
exceed 24% of the ANZECC goal for sensitive land use, or 12% of the Victoria EPA DGLC. 
Because of the separation between the WTE&W plant and the power station (over 2 km 
almost due north), and the differences in the stack heights and plume buoyancy momentum, it 
is not likely that the locations of maximum 24-hour average contributions from the two 
sources will coincide. 

I 



Table 5. Maximum 24-hour average contributions of sulphur dioxide, PM10  and 
hydrogen fluoride. 

Hope Valley Wattleup 
North Abercrumbie 

I 
Maximum, 

Rockmgham Rd Eastern area 

Maximum 24-hour average sulphur dioxide concentrations 
Kwinana EPP Standard (1.1dm3) I 	150 	I 	iso 	I 	iso I 	125 	I 	iso 

SO3  ambient monitoring data, annual maximum 24-hour average concentrations(g/m5 
Years ofdata 1990-99 1988-99 1992-99 1993-1998  

Extreme maximum (all years) 77 106 86 46 
Average annual maximum 43 56 50 31 
Smallest annual maximum 14 23 26 23  
Highest% of Kwinana EPP Standard 51% 70% 57% 37%  

SO2 plant in isolation contributions and cumulative maximum concentration screening estimates 
at 24-hour average emission limit (worst case)  

Maximum 24-hour contribution (9z/rn3) 1.1 LU 0.6 1.3 1.8 

Max. cumulative total estimate (9g/m3) 78 107 86 47 - 
% of Kwinana EPPStandard 52% 71% 58% 38% - 

SO2  plant in isolation contributions and cumulative maximum concentration screening estimates 

at vrobable average emission rate  

Maximum 24-hour contribution (J.Lg/m3) 0.27 0.23 0.13 0.30 0.42 

Max. cumulative total estimate (l.tg/m3) 77 106 86 46 - 
% of Kwinana EPP Standard 52% 71% 57% 37% - 

Maximum 24-hour average particulate material (PM to)  concentrations 

EPM standard for PM,o 	 I Not exceeding 50 42Jm3  for more than 5 days/year 

PM10  ambient monitoring data., annual maximum 24-hour average concentrations  

Ambient monitoring maximum 24-hour average (lg/m3) 67 

Maximum days with 24-hour average over 50 lIZ/rn3  4 

Sthhichest 24-h2ur average (1.1dm3)  35.9  

PM10  plant in isolation contributions at 24-hour average emission limit (worst case) 

Maximum 24-hour contribution (1.1dm3) 0.36 0.31 0.18 0.42 0.57 

% of NEPM 0.7% 0.6% 0.4% 0.8% 1.1% 

PM10  plant in isolation contributions at probable average emission rate 

Maximum 24-hour contribution (l.L&/m3) 0.18 0.16 0.09 	1 0.21 0.29 

% pfNEPM 0.4% 0.3% 0.2% 0.4% 0.6% 

Maximum 24-hour averaie fluoride concentrations 

NZECC Goal for sensitive land uses (l.Lgfrn3) 	 1.5 

ANZECC Goal for reneral land uses and Victoria EPA DGLC (4c/m3) 

Fluoride plant in Isolation co-ributions at 24-hour avera e emission linit (worst case  

Maximum 24-hour contribution (l.LgJm) 0.04 0.03 0.02 0.04 0.06 

% of ANZECC Goal (Sensitive land use) 2.4% 2.1% 
1 

1.2% 2.8% 3.8% 

%ofANZECC Goal (General land use) 1.3% 1.1% 0.60/a 1.4% 2.0% 

Fluoride plant in isolation contributions at yrobabl° average emlisign rate  

Maximum 24-hour contribution (JJ.gJm) 0.007 0.006 0.004 0.008 0.011 

% of ANZECC Goal (Sensitive land use) 0.5% 0.4% 0.2% 0.6% 0.8% 

% of ANZECC Goal (General land use) 0.3% 0.2% 0.1% 0.3% 0.4% 



Modelling results for annual averages 

For annual average cumulative concentrations of sulphur dioxide, and nitrogen dioxide 
estimates were obtained by adding the plant-in-isolation contributions to the maximum 
annual average concentrations for any year at the monitoring sites for which data is available. 
These estimates are the maximum cumulative concentrations that could have occurred at the 
monitoring sites had the WTE&W plant been operating over the monitoring period for the 
emission rate assumptions used. These estimates are set out in Table 6. 

Table 6. Maximum cumulative annual average concentrations for sulphur dioxide and 
nitrogen dioxide 

Hope Valley Wattleup Rockingham 
Abercrombie 

Rd 

Annual average sulphur dioxide concentrations 

Kwinana EPP Standard (l.Lg/m3) 50 

SO2  ambient monitoring data, annual average concentrations (Wm3) 
Years of data 1990-99 1988-99 1992-99 1993-1998 

Largest annual average 5.7 11.4 2.9 5.7 
Average annual average 4.3 7.0 2.9 3.8 
Smallest annual average 2.9 2.9 2.9 2.9 
Highest % of Kwinana EPP Standard 11% 23% 6% 11% 

SO2  plant in isolation contributions and cumulative maximum concentrations 

at 24-hour average emission limit (worst case)  

Maximum annual contributions (9g/m3) 0.16 0.08 0.03 0.06 

Max cumulative annual average (l.tgfm3) 5.9 11.5 2.9 5.8 

Highest % of Kwinana EPP Standard 12% 23% 6% 12% 

SO2  plant in isolation contributions and cumulative maximum concentrations 

at probah e average emission rate 

Annual contributions (jig/rn3). 0.05 0.02 0.01 0.0

Cumulative annual average (l.Lg/m) 	 5.7 11.4 2.9 5.7 

L 
Highest % of Kwinana EPP Standard 	11% 23% 6% 11% 

Annual average nitrogen dioxide concentrations 

NEPM Standard (gJm3) 62  

Ambient monitoring data, annual rverage nitroaen dioxide concentrations (g/m) 
Largest annual average 14.4 - 12.3 - 
Average annual average 9.9 - 11.8 - 
Smallest annual average 8.2 - 10.3 - 
Highest % of NEPM Standard 23% - 20% - 

NO2  plant in isolation contributions and cumulative maximum concentrations 

at 24-hour average emission limit (worst case) 

NO2% of NO  75%  

Maximum annual contributions (11g/rn3) 0.9 0.5 0.15 0.3 

Max cumulative annual average (9g/rn3) 15.3 12.5 

Highest % of NEPM Standard 25%  20%  

NO2  plant in isolation contributions and cumulative maximum concentrations 

probable average emission rate 

NO2% of NO.  75%  

Maximum annual contributions (Jig/m3) 0.5 0.23 0.08 0.17 

Max cumulative annual average (9g/rn3) 14.8 12.4 

Highest % of NEPM Standard 24%  20%  
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For annual average concentrations of hydrogen chloride, fluoride, lead and mercury, only 
plant-in-isolation contributions were estimated. These plant-in-isolation contributions are set 
out in Table 7. 

Table.7. Annual average plant-in-isolation contributions of hydrogen chloride, fluoride, 
mercury and lead 

Hope Valley Wattleup}_Rockingham 
Abercrornbie 

Annual average hydrogen chloride concentrations 

California Reference exposure level (REL) (Lg/m3) 1 7 
HCI plant in isolation contributions at 24-hour average emission limit (worst case) 

Maximum annual contribution (4g/m3) 1 	0.06 1 	0.03 1 	0,01 0.02 
% of California REL 0.9% 0.4% 0.1% 0.3% 

HCI plant in isolation contributions at probable average emission rate  

Maximum annual contribution (9g/m3) 0.03 0.02 0.01 0.01 
%of California REL 0.4% 0.2% 0.1% 0.2% 

Annual average fluoride concentrations 

California Reference exposure level (REL) (9g/m3) 30 

ANZECC Goal for sensitive land uses (9g/m3)* 0.19 

ANZECC Goal for general land uses and Victoria EPA DGLC (l..glm3)* 0.38 

HF plant in isolation contributions at 24-hour average emission limit (worst case) 

Maximum annual contribution (9g/rn3) 0.006 0.003 0.001 0.002 
% of ANZECC Goal (Sensitive land use) 3% 1.6% 0.6% 1.2% 
% of ANZECC Goal (General land use) 1.6% 0.8% 0.3% 0.6% 

EF plant in isolation contributions at probable average emission rate  

Maximum annual contribution (9g/m3) 0.0012 0.0006 0.0002 0.0004 

% of ANZECC Goal (Sensitive land use) 0.6% 0.3% 0.1% 0.2% 

% of ANZECC Goal (General land use) 0.3% 0.16% 0.05% 0.12% 

Annual average mercury concentrations 

World Health Organisation Guideline (9g/m3) 1.0  

Mercury plant in isolation contributions at 24-hour average emission limit (worst case) 

Maximum annual contribution (9g/m3) 0.0003 0.00016 
1 

0.00005 	1 0.00012 

% of California REL 0.004% 0.002% 0.001% 0.002% 

Mercury plant in isolation contributions at probable averap emission rate 

Maximum annual contribution (l.Lg/m3) 0.00015 0.00008 0.00003 
1 

0.00006 

% of California REL 0.0022% 0.0011% 0.0004% 0.0008% 

Annual average lead concentrations  

NEPM Standard (9g/m3) 0.5  

Lead plant in isolation contributions at 24-hour average emission limit (worst case) 

Maximum annual contribution (I.Lg/m3) 0.0009 0.0004 0.0001 0.0003 

% of California REL 0.012% 0.0060/- 0.002% 0.005% 

Mercury plant in isolation contributions at probable average emission rate 

Maximum annual contribution (l.Lg/m3) 0.00007 	1 0.00004 0.00001 0.00003 

%of California REL 0.0011% 0.0005% 0.0002% 0.0004% 

* 	Adjusted to annual average from 90-day average Goal 



As indicated above, there appear to be no other appreciable emissions of hydrogen chloride 
from industries at Kwinana, so that the very small percentages of the California REt give an 
excellent assurance of acceptable air quality in relation to annual average concentrations. 
Multiplication of the highest contribution from the WTE&W plant by a factor of 6, as a rough 
over-estimate of cumulative annual fluoride concentration from both the WTE&W plant and 
Kwinana power station indicates a cumulative annual average concentration less than 20% of 
the ANZECC Goal for sensitive land uses, and less than 10% of the Victoria EPA DGLC. 

The maximum annual average concentrations of mercury and lead are such small percentages 
of the relevant standards (maximum percentage 0.0 12%), that they cannot realistically be said 
to make any appreciable contribution to whether or not those standards are met. 


