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1 Proponent’s Response to Public Submissions 

The following table summarises proponent’s responses to the public submissions compiled by the Office of 
the Environmental Protection Authority (OEPA) in their letter of 5 December 2012 (Your Ref: 1844). 

In total 15 submissions were received from members of the public and they raised issues related to 
environment, social and planning. 

The proponent has previously addressed comments raised by government organisations and agencies. 
These responses were provided to the OEPA on Tuesday 4th of December (Ref: PER- Response to 
Questions, PER – Response to Submissions). 
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Table 1-1 Responses to Public Submissions 
Aspect Submitter Submission Response 
Project Location Submitter 1, 3, 

4, 5, 8, 9 and 15 
The submitter contends that the selection process 
would have narrowed the options to an anaerobic 
facility down the hill and a gasification facility at 
Redhill if site location and technology choice were 
considered together. 

The EMRC has previously considered alternative sites to Red Hill for the RRF, including 
its Hazelmere site, the Perth Airport precinct, an industrial site in Bayswater, a former 
landfill site in Hazelmere and a site in Stratton. Some of these options were nominated 
during the community engagement process. This process considered the combination 
of technology and site. The highest ranked option was the Red Hill site, followed by 
Perth Airport and Hazelmere using multi-criteria analysis techniques based on the 
community’s criteria (planning, environmental and social) and weightings. 
From this process the EMRC focused on its Red Hill and Hazelmere sites as the Perth 
Airport site was not available and invited expressions of interest from technology 
suppliers for an RRF at either site. Some technology suppliers expressed a preference 
for a waste to energy plant at the Hazelmere site but most favoured the Red Hill 
location. In 2010, the EMRC resolved that Red Hill was the preferred site for an RRF to 
Hazelmere because of several reasons including the limited size of the Hazelmere site, 
buffer distances, traffic issues and because of the development potential for Hazelmere 
as a resource recovery park. There was recognition of the reduced opportunity to use 
the heat energy at the Red Hill site and also consideration of the environmental impact 
of transporting waste to Red Hill versus Hazelmere. The EMRC then evaluated five 
options at the Red Hill site.   
 
The EMRC is currently in the process of acquiring Lots 8, 9 and 10 Toodyay Road, Red 
Hill from Boral and has lodged a section 43A amendment to its proposal, proposing to 
relocate the RRF to the south-west corner of Lot 8. This moves the proposed RRF 
further way from surrounding residences and will reduce the likelihood of odour and 
noise impacts, as demonstrated in the amended proposal. Approval for the section 43A 
amendment was granted by EPA Chairman on the 9th of November 2012. 

The submitter contends that restricting the site 
selection to five sites exclude locations which 
would be better suited to a waste to energy plant. 

The five sites at Red Hill Waste Management Facility were selected based on the plan 
for development of the site, including possible future road alignments for the Perth 
Adelaide Highway, the Hills Spine Road, the staging of landfill cells, greenwaste 
processing, leachate management, community transfer station and landfill gas recovery. 
The sites also took account of infrastructure needs of the technology options including 
access to trucks delivering waste, water supply, grid access for electricity import/export 
and access for Red Hill operations management. In consideration of all these factors, 
the EMRC does not believe that better sites for the location of the RRF have been 
excluded. See also the response above. 

Submitters contend that the preferred site (B2) is 
too close to the proposed Perth to Adelaide 
Highway and Toodyay Road, and there was no 

Site B2 was located within accepted set back distances and buffer distances to 
sensitive receptors. Access to the site will be from existing roads within Red Hill and not 
from a new entry. Landscaping, building appearance and screening from the roadway 
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Aspect Submitter Submission Response 
consideration in the PER of safety, convenience or 
screening of the facility by vegetation or colour.  

are all factors identified by the Community Task Force in the Community Partnership 
Agreement which will be taken into account through the tender process. See also the 
above responses. 

The submitter contends that residents do not want 
to see more roads and verges covered in litter 
flying off trucks and trailers from the use of the 
facility. 

Comment noted, however it is the truck or vehicle driver’s responsibility to ensure waste 
is secure and does end up as litter. The EMRC has procedures to warn known 
offenders but it is for other agencies to enforce road traffic laws. The proposed RRF at 
Red Hill will not significantly increase the volume of traffic entering the site because it 
will mainly process member Council waste which is already going to Red Hill. 

The submitter contends that it is inappropriate to 
have an industrial facility in a rural residential area. 

The proposed facility will not be located in the rural residential area as the land is zoned 
as ‘Special purpose’.  The Red Hill WMF and several other industries including quarries 
are already located in the area. 

The submitter contends that EMRC is acquiring 
land to the West away from residential areas and 
suggests that a different location would be better. 

This is correct, see response above. 

Submitters agree with the location as it is already 
established for this purpose. 

Comment noted. See above. 

The submitter contends the location is too close to 
John Forrest National Park, which could result in 
impacts to protected species from air, dust, 
leachate and ash emissions. 

Impacts of the proposed facility to the vegetation, flora and fauna were assessed as a 
part of the PER process (refer to sections 12.5 to 12.8 of the PER) and the findings of 
these assessments were that it will be unlikely there will be adverse effects on terrestrial 
and aquatic flora/vegetation and fauna (including the John Forrest National Park). 

Gasification Submitter 2, 3, 
4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 
14 and 15 

The submitter contends that emission of particulates at a 
level which does not impact on human health will 
depend on the gasification plant being operated at 
maximum efficiency. 

If gasification was adopted as the preferred technology, the EMRC would require the 
facility to operate at its design parameters to achieve air emissions which met the 
licence limits and best available technique (BAT) performance which the gasification 
reference facility is capable of achieving  (see Appendix B). The process control 
system monitors a range of parameters to ensure the facility is operated at its design 
limits and thus maximum efficiency, including the emissions monitoring system. 

The submitter contends that emissions from gasification 
may result in the contravention of international 
conventions such as the International Stockholm 
Convention on dioxin generation.  

A gasification facility would be required to operate according to best practice standards. 
The reference gasification facility is able to meet BAT requirements (see Appendix B). 
The International Stockholm Convention on POPs refers to unintentional production of 
dioxins and furans from a number of sources including the incineration of waste (which 
would include gasification of waste). Studies have shown that the emissions from 
modern waste to energy facilities are cleaner than the ambient air because the facilities 
destroy more dioxins than they create (WSP Presentation 2012). 

The submitter contends the gasification technology is not 
new and is classed as incineration by the European 
Commission scientific community. 

Gasification technology itself is not new technology as it has been known about for 
hundreds of years and used for decades to convert coal to liquid fuel and wood to 
gaseous fuel. The application of the technology for the treatment of the MSW is 
relatively new with the first MSW gasification plants established in 1999. Gasification is 
not the same as incineration as the process involves the formation of synthesis gas 
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Aspect Submitter Submission Response 
(syngas) which can be used as a feedstock for chemicals manufacture or converted into 
heat and power (plus residues) whereas incineration can only generate heat and power 
(plus residues).Under the Waste Incineration Directive (WID) emission limit values are 
set for incineration facilities and this also includes gasification and pyrolysis 
technologies. This doesn’t mean the technologies are the same but emission limits are 
common. 

Submitters contend the choice of using gasification over 
anaerobic digestion is preferred for the following 
reasons: 
 Large amounts of water are required to produce the 

steam required for electricity; 
 It has a poor reputation, with numerous failed 

examples; and 
 Another option other than gasification is available, 

with less risk to human health 

Comment noted. 
Gasification technology uses water for steam generation and steam condensing but 
most of this is recycled back to the steam system. Annual usage for a 200,000 tpa 
facility is around 4,000 kl/year. By comparison, a 150,000 tpa anaerobic digestion plant 
can use up to 50,000 kl/year. 
There are examples of failures of both anaerobic digestion technology and gasification 
technology. The EMRC will only use proven technology whatever the technology 
choice. 
The PER has assessed the human health risk from both technology options and found 
that there should not be any impacts on human health because of the ability of both 
technology options to meet air quality standards which protect human health. 

The submitter contends that sanitary landfill with gas 
capture and use for energy has a significantly lower 
environmental impact compared to gasification. 

Bioreactor landfill with gas capture and power generation was one of the resource 
recovery technologies evaluated at the start of the project. It was ranked the lowest of 
the preferred alternatives by the community based on a multi-criteria assessment 
conducted by Murdoch University.  Compared to anaerobic digestion and gasification, it 
has higher greenhouse gas emissions and has the potential for cell lining failure. 

The submitter contends that the gasification plant may 
result in large amounts of toxic material (ash) being 
placed in the Redhill landfill which has the potential to 
contaminate surrounding land and water. 

The quantities of bottom ash and fly ash from a gasification facility are discussed in 
section 4.2 (page 47), section 4.2.2.2 (page 53) and section 12.1 (page 164) of the 
PER. For a 200,000 tpa facility, about 45,000 tpa of ash would be generated, 
comprising about 11,000 tpa of flyash and 34,000 tpa of bottom ash. 
Fly ash and bottom ash would be tested against the EMRC’s waste acceptance criteria 
before deciding the class of landfill applicable. Results of overseas gasification plants 
on similar waste streams indicate the ash material would be suitable for Class I to Class 
IV landfill. The landfill cells have lining systems to contain and recover leachate for 
treatment or reuse so the potential to contaminate surrounding land and water is very 
unlikely. In other countries, bottom ash is used to manufacture building materials, road 
base etc. 

The submitter contends against the use of baghouse 
filtration as they believe it won’t filter out all harmful 
products, including dioxins, furans and PCBs.  

A baghouse filtration system used in conjunction with lime and activated carbon 
injection is a proven system for flue gas cleaning and quite capable of removing harmful 
products to the levels prescribed under the EU Waste Incineration Directive (WID) and 
also the EC Reference Document on Best Available Technique (BAT). Appendix B 
attached compares the emissions from the proposed gasification facility with WID and 
BAT limit values.  
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Aspect Submitter Submission Response 
Submitters contend that the composition of waste 
material fed into the gasification plant is difficult to 
control, especially if it is sourced from outside the EMRC 
area.  

The waste material fed into a gasification or anaerobic digestion plant will be sourced 
from the six EMRC member Councils so the composition will be known from past waste 
characterizations. Waste is homogenized to some extent in the pre-treatment section so 
variations in composition are evened out. 

Submitters contend that an electrostatic precipitator and 
efficient scrubbers should be incorporated into the 
gasification plant if it is approved.  

The efficiency of the baghouse filtration system for each of the monitored parameters is 
stated in section 9.6.3 (page 118) of the PER. An electrostatic precipitator is 
unnecessary as the dry baghouse filter system proposed by the Energos system 
achieves BAT requirements (see Appendix B). Electrostatic precipitators are typically 
less efficient than baghouses for removal of fine particulates from flue gas streams. 

Submitters contend that waste incineration is not a 
source of renewable energy as the process destroys 
large amounts of reusable material. 

A gasification facility would have a pre-treatment section to recover metals before the 
gasification step. Based on the waste characterization of EMRC’s waste stream, 58% of 
the waste is classed as “renewable”, being food waste, paper based or green waste. 
Energy production from “renewable” waste or biomass is therefore classed as 
renewable energy and offsets fossil fuel fired power generation. Evidence from other 
countries using waste to energy technology for treating MSW is that recycling increases 
after the implementation of these technologies. 

The submitter is supportive of gasification technology. Comment noted. 

Submitters contend that it is impossible to make an 
assessment of the proposed gasification technology 
without further design details. 

Comment noted, however the level of detail provided should be adequate to assess the 
suitability of the proposal. More detail would be provided at the Works Approval stage 
once the technology option is chosen. 

Anaerobic 
Digestion 

Submitter 2, 3, 
4, 5, 6, 7, 8, 9, 
10, 11, 12 and 
15 

Submitters were supportive of anaerobic digestion 
compared to gasification and gave the following reasons: 
 It is a proven technology; 
 Produces less greenhouse gases; 
 Easier to control the process; 
 Produces useable end products;  
 Provides a reduction of waste to landfill volume by 

70%; 
 Much lower risk to the local and wider communities; 

and 
 Encourages more waste separation at source. 

Comments noted, however the proponent advises as follows: 
 Only proven technology will be used regardless of the option 
 The GHG emissions of AD versus gasification have been recalculated as a saving 

of 18,047 tonnes CO2 eq per year (for AD) compared to a saving of 9,920 tonnes 
CO2 eq per year (for gasification) so yes there are less greenhouse gases emitted. 

 An AD plant can be more difficult to control than a gasification plant because of the 
biological nature of the process compared to a thermo-chemical process. 

 AD reduces waste to landfill by about 70% by weight compared to 80% by weight 
for a gasification facility.  

 The waste separation at source requirement will be affected by the bin system 
deployed. Even with a 3 bin system for an AD facility, waste pre-treatment will be 
required for households that don’t source separate properly. Evidence from other 
countries using waste to energy technology for treating MSW is that recycling 
increases after the implementation of these technologies. 

The submitter is supportive of anaerobic digestion, 
provided that provisions for adequate control of noise, 
odour, light and traffic are in place.  

Comment noted. 
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Aspect Submitter Submission Response 
The submitter contends that no information on the 
emission of formaldehyde from anaerobic digestion was 
provided.  

Information was provided in section 9.7.3 in Tables 9-9 and 9-10 (page 126, 127) of the 
PER based on emissions measurement by the technology suppliers. 

Technology 
Choice 

Submitter 2, 3, 
4,  5,  6,  8,  9,  11  
and 12 

The submitter contends that the criteria that will be used 
to select the technology need to be carefully considered. 

Comment noted. Draft criteria have been developed and reviewed by the Community 
Task Force and these criteria will be enhanced before calling for tenders. 

The submitter contends that other technologies or a 
combination of technologies were not considered.  

Other technologies including aerobic composting, combustion and pyrolysis technology 
were considered at various stages of the project and rejected for different reasons. 
Technology development is on-going but new technologies can only be considered if 
they are proven at a commercial scale on a similar waste stream. 

The submitter contends that mechanical separation of 
waste is not as effective as source separation and due to 
this contamination of compost from anaerobic digestion 
and hazardous air emissions from gasification may 
occur.  

In theory this is true provided everyone does the correct source separation which is 
impossible to guarantee and so mechanical separation of some degree is required to 
ensure the facility feedstock is homogenous and free of contaminants or recoverable 
recyclables. 

The submitter contends that greenhouse gas emissions 
will not be reduced through the use of waste to energy 
technologies.  

The greenhouse gas emission calculations have been revised for landfill and 
gasification technology and results are shown in Appendix C. They show that the net 
emissions (after deducting emissions from the biogenic (or renewable component) and 
allowing for offsets from fossil fuel powered electricity generation) are reduced for 
gasification technology. However, they still show a net reduction of greenhouse gas 
emissions for this technology option compared with continuation of landfilling. 

The submitter contends that it is not environmentally 
sound to leave the decision of technology choice to 
proponents on the basis of tenders. 

The use of tendering processes is mandatory in the local government sector and has 
been used by several other regional councils to procure resource recovery facilities. 
The tender process for the EMRC will be overseen by probity auditors and address 
relevant criteria to ensure the chosen technology meets best practice performance 
standards, including environmental criteria. 

Submitters contend that no information on the proposed 
management of the technologies has been provided 
other than that a management plan will be developed. 

Detailed management plan is dependent on the final technology choice and will be 
provided at the Works Approval and facility licence stage of the process. Note however 
that in PER sections 9.10, 9.11, 9.12, 10.1.5, 11.7, 12.1.4, 12.2.4, 12.3.4, 12.4.5, 
12.5.5, 12.6.5, 12.7.5, 12.8.4 and 13.4 specific and general management commitments 
are made to ensure that impacts are appropriately managed. 

Potential 
Contamination of 
Water and Food  

Submitter 3, 5, 
6, 19, 12, 14 
and 15 

The submitter contends that the close proximity of 
Helena and Mundaring reservoirs to the proposal may 
potentially cause pollution to important drinking water 
catchments and sources.  

There is no potential for pollution of the water catchments from liquid process streams. 
Air quality standards from NEPM, WHO and other jurisdictions have been utilized for 
the assessment of air emission impacts from the proposed RRF. In section 9.6.4 of the 
PER, it is demonstrated that the emissions from a gasification facility are predicted to 
meet all air quality assessment criteria. Even when the background air quality is 
included, the cumulative offsite concentrations comply with the air quality criteria for all 
parameters. As summarised in section 9.9 of the PER the same result is predicted for 
operation of an AD facility. 
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Aspect Submitter Submission Response 
Section 13 of the PER considers the human health aspects of the proposal. Ambient air 
quality standards are applicable for assessment of community exposure to air 
emissions generated from the proposed RRF and other emission sources in the area. 
The Department of Health advised “DOH is satisfied the substances modelling using a 
combination of measured data and emissions data for the proposed technologies are 
unlikely to cause health effects provided the emissions remain consistently below the 
recommended air quality health based references for the life of the facility”. This advice 
is taken to consider secondary routes of exposure to pollutants which can arise as a 
consequence of bioaccumulation and ingestion of foods grown at nearby properties, as 
well as deposition of pollutants in water catchments. 
 
The proponent therefore believes there is no significant risk of pollution to water 
catchments or sources in the area from the RRF project.  

Submitters contend that the gasification plant will 
contaminate rainfall, pastures, vegetable crops, fodder 
crops, eggs from poultry and livestock. 

Refer to response above. 

The submitter contends that deposited ash (which 
cannot be washed off) will change the taste of wine and 
fruit crops. 

Appendix A 4.1 shows the predicted direct impact of a gasification facility as a % of the 
assessment criterion.  In particular, whereby for fine particulates (PM10) the maximum 
hourly impact is 0.2% of the assessment criterion at a discrete receptor and for 
anywhere on the grid it is 0.5 % of the assessment criterion. For the cumulative impact 
the results in Table 9-8 show that the impact is 40% of the criterion at a discrete 
receptor and 41% of the criterion anywhere on the grid. These higher impacts reflect the 
contribution from background concentrations.  Hence the maximum contribution from a 
gasification facility is insignificant compared with the existing background levels of fine 
particles. 

Submitters contend that none of the EMRC 
presentations featured incinerators being safely located 
in food growing or water harvesting areas. 

There are thousands of waste to energy facilities operating world-wide in urban, 
industrial and rural locations. EMRC officers have visited several waste to energy 
reference facilities in metropolitan, industrial and remote locations. The case study 
presented in Appendix D2 of the PER references the Montgomery County, Maryland 
Solid Waste RRF in USA and a multi-media monitoring programme prior to and after the 
facility began operations. It shows results for monitoring of surface water, sediments, 
hay, fish and milk and finds that the Montgomery County RRF does not pose 
unacceptable risks to the surrounding community. 

The submitter contends that acid gases from the 
gasification plant may contaminate rainfall and cause 
deterioration of roofs, gutters, tanks and copper piping in 
houses. 

The concentration of acid gases in the gasification plant flue gas is low and is not 
expected to cause acidification of rainwater. Appendix A4.1 shows the predicted direct 
impact of a gasification facility as a % of the assessment criterion and the cumulative 
impact in Table 9-8. For acid gases (HCl, HF, and SO2), the predicted direct impacts 
and cumulative impacts are all below the assessment criteria. 

The submitter contends that there may be long-term Refer to responses above. 
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Aspect Submitter Submission Response 
impacts from contaminant emissions in an area where 
residents collect drinking water from their roofs and grow 
their own food. 

Air Emissions and 
Modelling 

Submitter 3, 4, 
5, 8, 9, 10 , 11 
and 14 

The submitter contends that at least 1.5% of ash will 
escape the stack and result in the Hills area being 
blanketed by at least 3000 tonnes of ash.  

Table 9-6 on page 117 of the PER shows that the emission rate of total dust for a 
200,000 tpa facility is 0.045 g/s which equates to 1.26 tonnes per year (based on 7,800 
hours per year operation). These emissions are based on data from an operating 
facility. The basis for the claim of 1.5% of ash being emitted is unclear. 

The submitter contends that the stack emissions will 
increase, because up to 5% of bags will fail and are not 
repaired until the next maintenance period. 

Section 9.6.6.4 of the PER (page 124) refers to the proportion of filter bags in the 
baghouse which can fail over an operational period (1 to 5%). The CEMS is used to 
monitor particulate emissions and alert operators well before emission limits are 
exceeded so that remedial actions can be taken in a timely manner. 

The submitter contends that heavy metals and toxic 
chemicals (even small amounts) could get into compost, 
and cause a cumulative build-up in soils and waterways. 

Compost will be tested to ensure compliance with Australian Standards. Depending on 
the waste pre-treatment system and household disposal behaviour, it is possible for 
small quantities of heavy metals (say in batteries) and other toxics contamination to 
cause contamination of the digesters and the residual compost. There would have to be 
consistent and heavy applications of compost to agricultural systems to cause a build-
up in soils and waterways and prudent management systems would detect such 
problems early. 

The submitter contends that nano or micro- particles 
present a risk and cannot be filtered or captured 
adequately. 

Particulates in the micron size range are efficiently captured by the baghouse (see 
section 9.6.3, page 118 of the PER for performance information). 
Nano particles can arise from the synthesis gas combustion and would be emitted to 
atmosphere. The WA Department of Health has advised that risks of nanoparticle 
emissions to human health  cannot be readily determined since the measurement and 
toxicology have not been established with sufficient certainty and air quality standards 
have not been defined.  Notwithstanding those factors, the largest source of 
nanoparticle emissions is motor vehicle exhausts and any contribution from the RRF 
project would be insignificant. 
EMRC will maintain a watching brief on nano particle pollutant formation, measurement 
and health impact assessment research and development published by government 
and private organisations, with a view to implementing any strategies deemed 
appropriate for monitoring and risk assessment of nanoparticles. 

The submitter contends that the filtering efficiency for 
mercury during gasification is 90-95% and there is 
potential for contamination of creeks. 

The direct and cumulative impact predicted from a gasification facility for mercury 
emissions is shown in Appendix A 4.1 and Table 9-8. This shows an impact of between 
0.01% and 0.003% of the assessment criteria for direct plant emissions and between 
0.01% and 0.02% of the assessment criteria for cumulative concentrations. So it is 
highly unlikely that there will be mercury contamination of waterways. 

The submitter contends that anaerobic digestion has 
relatively high global warming emissions (GWU) relative 
to gasification, and questions if these emissions can be 

Amended GHG emission calculations for landfill and gasification are provided 
(Appendix C). 
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Aspect Submitter Submission Response 
improved.   

The submitter contends that air monitoring was done 
during winter months and there was no monitoring 
conducted during summer.  They raise concern that the 
monitoring locations appear to be selectively located so 
that none were located in the path of prevailing dry 
easterly winds.  

Section 9.4.2 (page 108) of the PER describes the continuous four month monitoring 
campaign. It covered very hot and dry conditions through to cooler wet conditions. The 
monitoring locations were chosen to ensure direct impacts from the existing Red Hill 
operations could be assessed as well as impacts from general pollutant levels in the 
ambient air. These included a range of prevailing wind conditions (i.e. easterlies, 
westerlies, south westerlies and northerly winds) consistent with summer conditions 
through to the commencement of winter conditions. 

The submitter contends that strong easterly winds during 
the morning and westerly winds in evening would cause 
harmful emissions to be transported back and forth 
through dense populations, and also during 
meteorological inversion periods. 

This phenomenon occurs on a larger scale across the wider metropolitan area in the 
summer months, in that pollutants released (primarily from motor vehicle exhausts) are 
transported out to sea via the easterly winds in the morning to early afternoon then are 
returned to air shed over the mainland in the afternoon with the sea breeze. Emissions 
from the RRF would be mixed with all other emissions in this process. 
During inversion periods, emissions tend to be less diluted and remain more in the local 
area.  The modeling shows that the maximum ground level concentrations occur during 
stable meteorological conditions, as can occur during inversion events.  Importantly, 
even under this worst case dispersion condition the maximum ground level 
concentrations of pollutants from the RRF are all well below air quality standards. 

The submitter contends that fly ash should not be mixed 
into road base and building materials due to the risk from 
dust emissions during construction and leaching of 
contaminants.  

This is considered best practice in the EU and is a common practice in several 
European countries and Japan. Topic has been extensively studied and no 
contamination arising from the road base and building materials have been detected 
when the process is conducted according to the guidelines. The EMRC has considered 
the use of bottom ash in road base but fly ash would be landfilled. 

The submitter contends that EMRC have used Energos 
type facilities as a basis for some modelling but Energos 
have had emission problems for a number of years. 

See Appendix A for more information on the performance of Energos facilities 

The submitter contends that an inconsistent waste mix 
could cause changes to the modelled outcome, which 
may cause health impacts during operations. 

The waste pretreatment system is designed to homogenize the waste as much as 
possible before gasification and to remove valuable metals. Given that the waste is from 
household rubbish collections it is likely to be fairly consistent over time and will be 
monitored using waste audits. The emissions control system will easily account for any 
slight variations in the feedstock. 

The submitter contends that existing SOx, NOx and 
particulate levels are already poor due to an increasing 
number of industrial facilities in the area, and there was 
no information on cumulative impacts from emissions. 

This is incorrect; see Table 9-8 for the cumulative impacts for the modeled gasification 
facility and Tables 9-11 and 9-12 for the AD options. In all cases, the SO2, NO2 and 
PM10 levels are well below the assessment criteria although comparing the direct 
impacts from the facilities (Appendix A 4.1 and A4.2 and A4.3) to the cumulative 
impacts, background levels for PM10 are significant contributors to the cumulative 
impact. 

The submitter notes that individual rainfall events should The submitter's contention is that changes in air quality arising from a gasification 
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be used rather than averages due to collected rainfall 
volumes being limited at the end of summer. 

facility might change drinking water quality by rainfall absorbing/collecting any pollutants 
in the stack plume and contamination of runoff by dust accumulation on hard surface 
runoff area. 
This contention fails to consider existing pollutant concentrations in rainwater which are 
derived from a variety of sources (including local fauna and flora) and background air 
quality, which has been measured at Red Hill and described in the PER. The impact of 
a gasification facility at Red Hill on ambient air quality is shown by modelling in section 
9.6.4 to meet all air quality assessment criteria. When background air quality is 
included, the cumulative offsite concentrations comply with the air quality criteria for all 
parameters. The Department of Health advice on substances modelling is quoted 
above, i.e. they are satisfied the combination of measured data (background air quality) 
and emissions data for the proposed technologies are unlikely to cause health effects. 
This advice is taken to consider secondary routes of exposure to pollutants which can 
arise as a consequence of bioaccumulation and ingestion of foods grown at nearby 
properties, as well as deposition of pollutants in water catchments. 
So the rainwater from roof tops may already contain trace levels of contaminants and 
any increase from a gasification facility would be minimal due to the relatively minor 
contribution that a gasification facility would make to the background air pollutant 
concentrations. The proponent does not believe there is any basis for the submitter's 
contention that a gasification facility at Red Hill will change drinking water quality by the 
means suggested. 

Human Health Submitter 3, 5, 
6, 8, 13 and 14 

The submitter contends that consideration should be 
given to indirect exposure pathways to human health 
such as from drinking water and food. 

The air quality assessment conducted for the RRF project was a screening level 
assessment, consistent with the WA Department of Health guidelines.  The Department 
of Health advised “DOH is satisfied the substances modelling using a combination of 
measured data and emissions data for the proposed technologies are unlikely to cause 
health effects provided the emissions remain consistently below the recommended air 
quality health based references for the life of the facility”. This advice is taken to 
consider secondary routes of exposure to pollutants which can arise as a consequence 
of bioaccumulation and ingestion of foods grown at nearby properties and impacts on 
drinking water catchments.   

The submitter contends there may not be standards 
available for many compounds such as dioxins, nano-
particles and some heavy metals and ignoring the 
impacts of certain compounds due to the absence of 
standards may result in human health impacts.  

There are standards for dioxins and heavy metals and compliance to these source and 
ambient air quality standards is demonstrated in the PER for both technology options. 
The protection of human health is achieved by compliance with air quality standards as 
discussed above.  
The WA Department of Health has advised that the science for measurement of 
nanoparticles and assessment of possible human health impacts is still being 
developed, and there are no guidelines and standards available to benchmark nano 
particle emissions. Importantly, the largest source of nanoparticle emissions is motor 
vehicle exhausts and any contribution from the RRF project would be insignificant. 
EMRC will maintain a watching brief on nanoparticle pollutant formation, measurement 
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and health impact assessment research and development published by government 
and private organisations, with a view to implementing any strategies deemed 
appropriate for monitoring and risk assessment of nanoparticles.. 

The submitter contends that particulate emissions may 
include asbestos which would impact on human health. 

Asbestos particles, if present, would be efficiently captured by the bag filter system and 
therefore pose no risk to human health. 

The submitter contends that there is little known about 
nanoparticles, and that the particulates emitted can 
cause a number of human health impacts. 

The scientific basis for human health impacts from nanoparticles in ambient air has not 
been established with adequate certainty. Refer to section 13.3.4 (pages 183,184) of 
the PER. 

The submitters contend that the two studies in the PER 
on the potential human health impacts from the two 
proposed technologies (e.g. DEFRA 2004 and AECOM 
2007) are limited in number and based on poor science.  

The proponent disagrees with this statement. As described in Appendix D1 of the PER, 
the DEFRA report is a UK government which reviewed over 600 documents on waste 
management activities and referenced independent studies on gasification process 
reviews. It concluded that there was no link between human health effects and modern 
municipal solid waste incinerators (which use advanced technology). The AECOM study 
was an independent multi-media monitoring programme done in three phases between 
1994 and 2007 covering the pre-start up phase of the plant through to12 years after the 
RRF became operational. 

The submitter contends that the ash from the technology 
would become dispersed during transport and disposal 
and presents a health risk. 

Any transportation of bottom ash or fly ash would be in appropriate containment to 
minimise risk to workers and the environment.  

The submitters contend that the PER fails to address the 
exposure of critical groups such as pregnant women, 
children and the elderly from air pollutants.  

Air quality emission standards have been developed to protect human health and (the 
environment). Critical groups are represented in the population and air quality standards 
are developed to protect the general population.  The predicted maximum ground level 
concentrations of pollutants are all below the applicable standards, thereby indicating 
acceptable low risk of adverse health impacts on all members of the community. 

Noise, Odour and 
Light Emissions 

Submitter 3, 5 
and 15 

Submitters contend that light, noise and odour emissions 
from the facility are concerning for nearby residents. 

The proponent has outlined several management measures to minimise light emissions 
from the proposed facility. These are outlined in the PER section 12.2.5. The modelling 
of the RRF has found that with appropriate design and resolution of the problems with 
current operations (LGP Power Station) the facility would achieve compliance with the 
assigned noise levels (see PER Section 10 for more information). As described in the 
PER, the proposed gasification plant will not increase the odour emissions, but AD 
option may pose problems in 3 sensitive receptors (section 11.6). However, the 
relocation to Lot 8 would move the proposed RRF further way from surrounding 
residences and will reduce the likelihood of odour and noise impacts and artificial light 
pollution, as demonstrated in the amended proposal. 

Financial, 
Environmental and 
Social Impacts 

Submitter 3 and 
6 

The submitter contends that organic farmers will suffer 
contamination of their produce and will lose organic 
registration. 

The Department of Health advised “DOH is satisfied the substances modelling using a 
combination of measured data and emissions data for the proposed technologies are 
unlikely to cause health effects provided the emissions remain consistently below the 
recommended air quality health based references for the life of the facility”. This advice 
is taken to consider secondary routes of exposure to pollutants which can arise as a 
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consequence of bioaccumulation and ingestion of foods grown at nearby properties. 

The submitter contends that the waste to energy 
technology is not a financially viable option and will 
require government and ratepayer subsidisation to 
remain financially viable.   

The EMRC has analysed the financial viability of resource recovery technologies and 
believes that at this the project can be achieved with only a minor adjustment to 
household rates. State Government support is being sought on the basis of using some 
of the landfill levies which are collected by the State to encourage alternative waste 
disposal means. 

Traffic Submitter 3, 5 
and 15 

Submitters contend that truck movements would 
increase significantly on local roads from operation of 
the facility. 

This is incorrect as the proposed RRF will mainly process member Council waste which 
is already going to Red Hill. As described in PER section 13.3.10, only a marginal 
increase of an extra two vehicles in the peak hour is expected. 

The submitter contends that the Orange Route 
(proposed Adelaide to Perth Highway) may not occur for 
some time and EMRC should not rely on this highway 
being built as a means to reduce traffic issues. 

The EMRC is not relying on the Orange Route to reduce traffic issues. Entry and exit to 
the RRF will be via the existing Red Hill site entrance which already has an appropriate 
layout for the current and projected Red Hill WMF traffic. 

The submitter contends that having the RRF in an 
industrial area closer to collection areas would result in 
reduced truck travel, more energy efficiency and 
reduced traffic pressures.  

Refer to response above. 

Governance and 
Regulation 

Submitter 3, 6, 
7, 8, 9 and 14 

The submitters contend that poor management of the 
site by EMRC will result in the use of medical or 
hazardous waste.  

Medical or hazardous waste is not intended to be processed by an RRF and it will be 
the operators’ responsibility to enforce this. 

The submitter contends that operational performance 
standards should be developed between the community 
and the EMRC. 

This is a matter that was discussed with the Community Task Force and some 
objectives and possible indicators were established - refer to the Community 
Partnership Agreement (goal 4) in Appendix F of the PER. 

The submitter contends EMRC should maintain control 
over the facility once a company is given a contract to 
operate the facility.  

The EMRC’s current intention is to own the facility and either operate the RRF or 
contract the operation and maintenance out to another party. In the latter case, the 
EMRC would still have a role to ensure performance targets are achieved.  

The submitter contends that WA does not have a robust 
regulatory framework which would ensure the 
technology meets appropriate air quality standards.  

This is incorrect. The EPA and DEC can adopt regulatory standards as they have in the 
past (such as EU standards) for the licensing of an EMRC facility. 

The submitter contends that regulatory authorities would 
be unable to adequately monitor and regulate emissions 
of nano-particles, furans and dioxins.  

It is the operator’s responsibility to monitor and report emissions of licensed parameters 
including dioxins and furans. Nanoparticle emissions are not regulated anywhere, refer 
to section 13.3.4 (pages 183,184) of the PER. 

The submitter contends that during commissioning there 
is potential for exceedances of emission standards.  

The EMRC believes this is unlikely. From experience, commissioning involves a period 
of high intensity and high scrutiny from both the client (EMRC), the technology supplier, 
the contractor who built the facility and the regulator. Continuous Emissions Monitoring 
Systems (CEMS) will be pre-commissioned and ready to accurately monitor emissions 



Public Environmental Review -Response to Public Submissions 
EMRC Resource Recovery Facility, Red Hill 

17.12.2012 Cardno 13 

Aspect Submitter Submission Response 
backed up by independent testing regimes. In addition the operator will have undergone 
extensive and comprehensive training in all aspects of plant operation prior to the 
commissioning to ensure design performance is achieved, including emissions 
performance.  Corrective actions will be predetermined and implemented in the event of 
performance issues during commissioning to ensure those issues are resolved promptly 
to ensure compliance with air emissions standards.. 

The submitter contends that monitoring of potential 
contaminants in hard surface runoff is required in the 
first few years of operations for residents surrounding 
the facility. 

The EMRC has committed to seal all the hardstand areas and contain liquid leakages 
within the facility area (12.4.5). All the surface water runoff from the hardstand areas will 
be collected and tested for the first few years of operation before reuse in the facility or 
treated and / or disposed of to the landfill leachate system. 

Community 
Consultation 

Submitter 8, 6 
and 11 

The submitter contends that the community has rejected 
thermal technologies during engagement over the past 
10 years.  

This contention is not supported by the results of independent community surveys and 
community forums. Refer to the EMRC community engagement outcomes on the 
EMRC website: http://www.emrc.org.au/community-engagement-resource.html 

The submitter contends that workshops were inadequate 
and that comments provided were recorded with no 
weightings.  

Refer to section 6 of the PER and the EMRC website for community engagement: 
http://www.emrc.org.au/community-engagement-resource.html 
 
Community information and community engagement has been a key feature of the 
project over the last 8 years involving local and regional information sessions and 
workshops. Most recently, two information sessions were held during the 8 week public 
review period, which were poorly attended. 

The submitter contends there was not enough public 
consultation. 

Public consultation and engagement has been conducted according to the EPA 
requirements. The EMRC has organized several workshops and community sessions 
since 2005 to inform community about the proposed RRF. The content of the public 
consultation has covered all the aspects of the RRF development from the site selection 
to the technology options. See EMRC community engagement outcomes on the EMRC 
website for more information: http://www.emrc.org.au/community-engagement-
resource.html 

Waste Submitter 3, 7, 
8 and 9 

The submitter contends that waste fees will be high 
leading to more rubbish dumping.  

The EMRC’s modelling shows that gate fees for the facility will be slightly above landfill 
gate fees and participating member Councils will provide their waste to the facility. 
Landfill gate fees will continue to apply to other users of Red Hill. Dumping of rubbish is 
illegal and enforced by the DEC in conjunction with local Councils. 

The submitter contends that the EMRC has provided 
inaccurate information regarding its waste stream and 
has not shown where all the waste required to run the 
gasification plant will be sourced.  

This is incorrect; the waste stream is based on the member Council waste as 
independently audited. A gasification or an AD plant will use the same waste stream, 
i.e. member Council rubbish bin waste which is currently around 140,000 tonnes per 
year. Another 200,000 tonnes per year is received from commercial customers. 

The submitter contends that current strategies of waste 
separation, recycling and reuse are sound. 

The current strategies are not achieving the targets set by the Waste Authority for 
recovery of resources. Technologies like AD and gasification can help to achieve this 
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and prolong the life of Red Hill Waste Management Facility whilst reducing 
environmental impacts and providing beneficial use for the embodied energy in the 
waste as electricity. 
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Plant Reference List 

The ENERGOS Energy from Waste (EfW) technology is established and proven. 
The oldest plant is 14 years old and the combined operating experience of the 
plants built since 1997 is over 540,000 hours. 

ENERGOS owns 3 of the 8 plants and can provide O&M services or on-going 
technical support to ensure that both the operational and environmental 
performance are optimised throughout a plant’s life. 

The number of ENERGOS designed plants continues to increase with its eighth in 
Europe delivered in Sarpsborg, Norway.  The facility was handed over to Hafslund 
Miljøenergi AS in March 2011. In the UK, full planning permissions for 2-line 
merchant plants have been granted at Knowsley, Merseyside; Irvine, Ayrshire and 
Barry, South Wales. Also, permissions for 3-line plants have been granted at 
Newport, South Wales and Doncaster, South Yorkshire. ENERGOS is also a 
proposed technology provider to various consortia for several local authority 
projects.  Further projects will be announced in the near future. 

 Location Commissioned Waste Type 
Waste 

Country 
Capacity 

Energy 
Recovery 

Type 

Thermal 
Energy 

Recovery 
Amount 

Norway Ranheim 
1997 -now 
mothballed 

Commercial 
& Industrial 

10,000 tpa Steam 
25 

GWhth/yr 

Norway Averøy 2000 MSW 30,000 tpa 
Steam & 
Electricity 

69 
GWhth/yr 

Norway Hurum 
2001- now 
mothballed 

MSW & 
Industrial 

39,000 tpa Steam 
105 

GWhth/yr 

Germany Minden 2001 
Commercial 
& Industrial 

39,000 tpa Steam 
105 

GWhth/yr 

Norway Forus 2002 MSW 39,000 tpa 
Steam & 
Electricity 

105 
GWhth/yr 

Norway Sarpsborg I 2002 
MSW & 

Industrial 
78,000 tpa Steam 

210 
GWhth/yr 

UK Isle of Wight 2009 
MSW & 

Commercial 
30,000 tpa Electricity 

91 
GWhth/yr 

Norway Sarpsborg II 2011 
MSW & 

Industrial 
78,000 tpa Steam 

256 
GWhth/yr 

Total    343,000 tpa  
966 

GWh/yr 

 

In total the existing plants have: 

•  Accumulated over 540 000 hours of combined operating experience, 
• Treated more than 2.3 million tonnes of non-recyclable waste, 

• Produced 5,500 GWh of energy, saving 1,200,000 tonnes of Carbon Dioxide 
emissions from fossil fuels. 

 

 

 

 



   

   

ENERGOS AS 
1/12/2011 

Ranheim, Norway 

 

 

 

The Ranheim plant was owned and operated by ENERGOS and was the first 
plant built by ENERGOS.  It was built as a pilot plant with support from the 
Research Council of Norway and the Norwegian Department for the Environment 
and operated on a fully commercial basis. It has now been mothballed due to 
decreasing waste prices in Norway. 

Low cost steam was exported to a neighbouring paper mill, displacing 2.5 million 
litres of fuel oil each year.  The plant is located only 200 metres from a residential 
area.   
 

 
Commissioned:    1997 
Mothballed:   2010 
Fuel capacity:   10,000 tonnes per year 
Energy production:   25 GWh (thermal) per year 
Plant Footprint:   380 m2 
Fuel bunker capacity:   560 m3 

 
Ownership:        ENERGOS AS, 100%  
Former Waste Contracts: Locally sourced commercial waste and paper 

waste from the Peterson Ranheim Linerboard 
paper mill. 

Former Energy Contracts: Steam supplied to the Peterson paper mill 
which specialises in manufacturing paper from 
recycled cardboard 

  
         

 

 



   

   

ENERGOS AS 
1/12/2011 

Averøy, Norway 

 

 

 

The Averøy plant was the first commercial ENERGOS plant and was built in 
partnership with several municipalities in the Nordmore region to serve a 
population of approximately 70,000 people with residual municipal waste 
treatment.   

The plant is a fundamental component of the regional waste management 
strategy.  It is located 150 metres from a fish feed factory and supplies 
process steam, displacing 3.6 million litres of fuel oil each year.  The supply 
of low-cost energy has enabled the fish feed factory to operate successfully 
and expand in 2007 in a very competitive market, helping to create and 
safeguard local jobs.  

 
Commissioned:    2000 
Fuel capacity:    30,000 tonnes per year 
Energy production:   69 GWh (thermal) per year 
Plant Footprint:    1200 m2 

 
Ownership: ENERGOS AS, 90% 
 NIR (co-owned by 11 municipalities), 10% 
Waste Contracts: Residual Municipal Solid Waste from NIR, 

commercial waste. 
Energy Contracts: Steam supplied to Skretting AS, a wholly 

owned subsidiary of the Nutreco Group. 
Electrical power is exported to the grid.  

 
 
 
 



   

   

ENERGOS AS 
1/12/2011 

 
Hurum, Norway 

 

 

 

Hurum was the first plant to feature the ENERGOS modular design.  It treated 
residual MSW from several municipalities and some local commercial waste.  The 
plant supplied process steam to a local paper mill and displaced 6,000 tonnes of 
fuel oil each year. This plant has been mothballed due to decreasing waste prices 
in Norway and lack of energy client due to shut down of the paper mill. 

 
Commissioned:    2001 
Mothballed:   2011 
Fuel capacity:   39,000 tonnes per year 
Energy production:    105 GWh (thermal) per year 
Plant Footprint:    1200 m2 
Fuel bunker capacity:    770 m3 

 
Ownership:   Daimyo AS, 100% 
Former Waste Contracts: Residual MSW from ROAF, a waste 

management company owned by several 
municipalities in the Oslo region, commercial 
waste from Oslo Airport. Industrial waste paper 
from Hurum Fabrikker, Sundal Eker and 
Peterson Moss. 

 
Former Energy Contracts:  Steam  was supplied to Hurum Fabrikker AB, a 

neighbouring paper manufacturer. 

 

 



   

   

ENERGOS AS 
1/12/2011 

 

Minden, Germany 

 

 

 

This plant was built in partnership with E.ON and was the first ENERGOS 
designed plant to be independently owned and operated.  The plant treats Solid 
Recovered Fuel (SRF) produced from municipal waste and also treats industrial 
waste.  Steam is exported to a chemical process plant in the vicinity of the plant.  
The steam displaces 19 Million m3 of natural gas per year. 

 
Commissioned:   2001 
Fuel capacity:   39,000 tonnes per year 
Energy production:   105 GWh (thermal) per year 
Footprint:   1200 m2 
Fuel bunker capacity:   1300 m3 
 
Ownership:  AML-IMMObilien GmbH, 100% 
Waste Contracts: SRF from municipal waste and local 

commercial/industrial waste. 
Energy Contracts: Steam is supplied to BASF PharmaChemikalien GmbH. 

 

 

 

 



   

   

ENERGOS AS 
1/12/2011 

 

Forus, Norway 

 

 

 

The Forus plant was the first ENERGOS designed plant to feature fully integrated 
waste pre-treatment facilities.  It treats residual municipal and commercial waste 
supplied by IVAR, a waste management company co-owned by 8 municipalities in 
the Stavanger Region.  The plant is co-owned by a power generation company, 
several local authorities and a waste management company. 

Since the plant opened in 2002 recycling rates in the region have increased year-
on-year to 55% in 2007.  The plant receives and treats residual MSW and 
commercial waste and operated for more than 8,100 hours and processed 44,500 
tonnes during 2008.  Heat is supplied to a district heating system and is also used 
to generate electricity for the grid. 

Commissioned:           2002 
Fuel capacity:  39,000 tonnes per year 
Energy production:   105 GWh (thermal) per year 
Footprint:  1200 m2 
Fuel bunker capacity:  1300 m3 

 
Ownership:  Lyse Energi 44,5%, IVAR IKS 44,5%, Westco AS 11% 
Waste Contracts: 80% Municipal Solid Waste and 20% industrial waste 
Energy Contracts: Lyse Energi AS utilise the heat in a district heating 

network and steam is used for power generation. 
 

 

 



   

   

ENERGOS AS 
1/12/2011 

 

Sarpsborg I, Norway 

 

 

 

The Sarpsborg I plant was the first double line plant to be constructed.  The plant 
treats municipal and industrial waste and supplies steam to a large chemical 
process plant, displacing more than 20,000 tonnes of fuel oil per year. 

 
 

Commissioned:   2002 
Fuel capacity:  78,000 tonnes per year 
Energy production:   210 GWh (thermal) per year 
Footprint:   2100 m2 
Fuel bunker capacity:   2500 m3  

 
Ownership:  Østfold Energi AS, 100% 
Waste Contracts:  Residual municipal and industrial waste. 
Energy Contracts: Steam is supplied to the Borregaard Fabrikker chemical 

company. 
 

 

 

 

 

 

 



   

   

ENERGOS AS 
1/12/2011 

 

Isle of Wight, UK 

 

 

 

The Isle of Wight plant was commissioned in early 2009 and recovers energy from 
the island’s residual municipal waste.  The electricity generated is sufficient to 
power 2,000 homes on the island. The project was part-funded by Defra under the 
New Technologies Demonstrator Programme (NTDP) and involved retrofitting a 
small-scale conventional combustion plant with the ENERGOS gasification 
technology.  The efficiency of the plant has been improved and the emissions 
substantially reduced.  The Isle of Wight Council benefits from a secure outlet for 
residual waste enabling them to meet their obligation under the EU’s Landfill 
Directive.  This is the first gasification plant in the UK to treat municipal waste in 
significant quantity and obtain accreditation as an Advanced Conversion 
Technology (ACT).  

 
Commissioned:   2009 
Fuel capacity:   30,000 tonnes per year 
Energy production:  13.5 GWh (electrical) per year 
Plant Footprint:   400 m2 

 
Ownership: Waste Gas Technology UK Ltd, 100% (wholly owned 

subsidiary of ENER·G Holdings plc) 
Waste Contracts: Pre-treated Refuse Derived Fuel (RDF) from Island 

Waste Services. 
Energy Contracts:  Electrical power will be exported to the grid. 
 

 

 

 

 



   

   

ENERGOS AS 
1/12/2011 

 

Sarpsborg II, Norway 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Sarpsborg II plant was commissioned in 2011. This plant complements the 
existing Sarpsborg I plant which was opened in 2002 and is under separate 
ownership.  Similarly, the Sarpsborg II plant provides a secure and low-cost 
supply of process steam to the nearby Borregaard chemical plant.  It treats 78,000 
tpa residual municipal and commercial waste and displaces more than 20,000 
tonnes of fuel oil per year. 

The addition of this new plant and the renewable heat it supplies to local industry 
will help to create and safeguard existing local jobs. 

 
Commissioned           2011 
Fuel capacity:  78,000 tonnes per year 
Energy production:   256 GWh (thermal) per year 
Footprint:   3800 m2 
Fuel bunker capacity:   6400 m3 

 
Ownership:  Hafslund Miljø Energi AS 
Waste Contracts:   Residual municipal and commercial waste. 
Energy Contracts: Steam is supplied to the Borregaard Fabrikker chemical 

company. 
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Plant   Averøy Averøy Averøy Averøy Averøy 
Date   Mar 2000 Aug 2000 Nov 2000 Nov 2000 Jun 2001 
Analysis performed by   Jebens Miljøteknikk Norsk Energi Jebens Miljøteknikk Jebens Miljøteknikk Norsk Energi 
Sample/report number   20104 23284-RT-0003 20401 20402 23912-KB-0003 
Editet by   BHN BHN BHN BHN BHN 

without PAC 
  Unit       
Carbon Monoxide CO mg/Nm3

  <1.0 0.2 1.31   
Hydrogen Fluoride HF mg/Nm3

  0.003 <0.2 0.0025   
Hydrogen Chloride HCl mg/Nm3

  4.7 <2 7   
Total Organic Carbon TOC mg/Nm3

  0.8 0.5 0.00072   
Nitrogen Oxide NOx 

3 
mg/Nm  71 61 35.1   

Ammonia NH3 
3 

mg/Nm  3.1 0.3 3.10   
Sulphur oxide SO2 

3 
mg/Nm  10.2 13 41.2   

Dust  mg/Nm3
  <0.15 <0.4 <0.4   

Mercury Hg mg/Nm3
  0.008 0.0014 0.00612  0.0012 

         
Cadmium Cd mg/Nm3

  0.0000022     
Thallium Tl mg/Nm3

  0     
Sum Cd+Tl mg/Nm3

  <0.000005 <0.00007 0.0000048   
         
Antimony Sb mg/Nm3

  0.00000475     
Arsenic As mg/Nm3

  0.0000655     
Lead Pb mg/Nm3

       
Chromium Cr mg/Nm3

       
Cobalt Co mg/Nm3

  0.000007     
Copper Cu mg/Nm3

       
Manganese Mn mg/Nm3

       
Nickel Ni mg/Nm3

  0.00005525   
Vanadium V mg/Nm3

  0.00005875     
Tin Sn mg/Nm3

  0.0000065     
Sum heavy metals mg/Nm3

  <0.00015 <0.018 0.0029   
         
Dioxine/Furans(I-TE)  ng/Nm3

  0.014 0.009 0.015 0.035  
Dioxine (TEQ Nato)  ng/Nm3

  
Benzo(a)pyrene  mg/Nm3

       
         
Carbon dioxine CO2 %, dry  11.1  11.5   
Oxygen O2 %, dry  8.2 7.6 7.55  9 
Moisture H2O %  19.7 14 17  13 
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Plant Averøy Averøy Averøy Averøy Averøy Averøy Averøy 
Date Sep 2001 Aug/Okt 2002 Aug 2003 Mar 2005 Oct 2005 Apr 2006  
Analysis performed by Norsk Energi Norsk Energi TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde Molab 
Sample/report number 24062-RT-0001 24714-RT-0001 8000600511 8000608436 8000610440 8000612960 25669 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO 0.7 2 4 3 4 13  
Hydrogen Fluoride HF <0.07 <0.12 <0.030 0.013 0.021 0.019  
Hydrogen Chloride HCl 2.2 4.5 3.7 2.52 4.4 0.56  
Total Organic Carbon TOC 2 2.6 <1 <0.3 <0.3 <0.2  
Nitrogen Oxide NOx 125 108 127 118 122 47  
Ammonia NH3 0.22 0.85 1.31 0.43 1.50 5.25  
Sulphur oxide SO2 17 23 16.2 20.7 27.5 27.5  
Dust  0.2 0.58 1.0 <0.13 0.90 8.70 0.44 
Mercury Hg 0.0018 0.011 0.003 0.00172 0.00043 0.00032  
         
Cadmium Cd 0.000055 0.00016 <0.0001  0.00020 0.00368 0.00029 
Thallium Tl <0.000005 0.000007 <0.00025  0.00008 0.00038  
Sum Cd+Tl <0.00006 <0.00017 <0.0004 0.00008 0.00028 0.00405  
         
Antimony Sb 0.000019 0.00019 <0.0004 0.000095 0.00011 0.01058  
Arsenic As <0.00054 <0.00066 <0.0004 0.0001 0.00011 0.00139  
Lead Pb 0.0014 0.00556 0.0021 0.000215 0.00704 0.17773 0.00486 
Chromium Cr <0.00055 0.00014 <0.0010 0.00032 0.00029 0.00198 0.00058 
Cobalt Co 0.00011 <0.00007 <0.0001 0.0000225 0.00004 0.00078  
Copper Cu 0.00222 <0.00066 0.0016 0.0020425 0.00183 0.02675  
Manganese Mn 0.00186 <0.00079 0.0010 0.0014 0.00204 0.00509 0.01110 
Nickel Ni 0.00329 0.00347 <0.0010 0.001665 0.00037 0.00061  
Vanadium V <0.00027 <0.00033 <0.0010 0.0002475 0.00030 0.00035  
Tin Sn 0.00024 <0.0001 <0.0004 0.000095 0.00103 0.01028  
Sum heavy metals <0.0105 <0.012 <0.009 0.00624 0.01315 0.2352  
         
Dioxine/Furans(I-TE)  0.004 0.0018 0.002 0.0011 0.0044 0.004  
Dioxine (TEQ Nato)  
Benzo(a)pyrene         
         
Carbon dioxine CO2   11.1 10.4 10.3 11.1  
Oxygen O2 9.1 9.1 8.4 8.9 9.6 8.7 8 
Moisture H2O 14 14   14.4 15.7 16 
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Plant Averøy Averøy Averøy Averøy Averøy Averøy Averøy 
Date Oct 2006 May 2007 Dec 2007 Jul 2008 Oct 2008 May 2009 Oct 2009 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number 8000614 511 8000616 967 8000619 597 8000621 320 8000622 958 8000 624 915 8000 626 594 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO <2 <2 7.3 6.2 12.6 1.6 3.9 
Hydrogen Fluoride HF 0.018 <0.02 0.017 0.014 0.01 <0.012 <0.063 
Hydrogen Chloride HCl 3.3 3.61 6.93 0.95 8.7 2.1 3.64 
Total Organic Carbon TOC <0.2 <0.2 <0.2 <0.2 <0.3 <0.3 <0.3 
Nitrogen Oxide NOx 52 42 36 46.8 50.3 42 42 
Ammonia NH3 1.18 0.34 6.45 7.50 6.40 4.11 5.00 
Sulphur oxide SO2 12.5 19.8 22.5 21 15.8 25.1 14.5 
Dust  0.56 0.24 0.09 0.12 1.50 1.13 0.50 
Mercury Hg 0.0023 0.00327 0.00146 0.0014 0.00031 0.0012 0.00074 
         
Cadmium Cd 0.00008 0.00001 0.00001 0.00050 0.00004 0.00031 0.00006 
Thallium Tl 0.00001 0.00001 0.00001 0.00057 0.00001 0.00003 0.00003 
Sum Cd+Tl 0.00009 0.00002 0.00002 0.00107 0.00004 0.00034 0.00009 
         
Antimony Sb 0.000110 0.000063 0.000070 0.000150 0.000070 0.00037 0.00024 
Arsenic As 0.000068 0.000028 0.000030 0.000450 0.000080 0.00011 0.00009 
Lead Pb 0.005228 0.000270 0.000250 0.010980 0.007090 0.00909 0.00450 
Chromium Cr 0.000278 0.000078 0.000280 0.001330 0.001280 0.00042 0.00045 
Cobalt Co 0.000010 0.000018 0.000020 0.000850 0.000340 0.00006 0.00006 
Copper Cu 0.000850 0.000503 0.000260 0.084600 0.005030 0.00286 0.00421 
Manganese Mn 0.000458 0.000595 0.000950 0.004550 0.001900 0.00747 0.00074 
Nickel Ni 0.000260 0.000638 0.000280 0.005130 0.001140 0.00078 0.00007 
Vanadium V 0.000050 0.000078 0.000090 0.000070 0.000010 0.00010 0.00012 
Tin Sn 0.001790 0.000300 0.000110 0.000970 0.001950 0.00004 0.00004 
Sum heavy metals 0.00776 0.00256 0.00233 0.03293 0.01889 0.02128 0.01050 
         
Dioxine/Furans(I-TE)  0.002 0.0008 0.003 0.0007 0.012 0.006 0.019 
Dioxine (TEQ Nato)  
Benzo(a)pyrene    0.00001 0.00001 <0.00008 <0.00009 <0.00007 
         
Carbon dioxine CO2 7.7 9.2 9.9 10.5 10.2 10.2 10.2 
Oxygen O2 9.9 10.0 9.9 8.8 9.3 9.3 9.0 
Moisture H2O 14.3 15.0 15.1 15.6 16.1 14.6 15.9 
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Plant Averøy Averøy Forus Forus Forus Forus Forus 
Date Apr 2010 Nov 2010 Jan. 2003 Sep 2003 Sep 2004 Dec 2005 May 2006 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde DNV TÜV Nord, W ehde 
Sample/report number 8001 629 170 8000 631 453 199559 8000600511 8000606439 2006-3048 8000613036 
Editet by BHN BHN BeW i BHN BHN BHN BHN 

 
         
Carbon Monoxide CO 2.4 20.5 3 <1 <1 6.4 1 
Hydrogen Fluoride HF <0.055 <0.07 <0,08 <0.03 0.010  0.013 
Hydrogen Chloride HCl 5.83 3.06 3.5 4.3 2.69  7.6 
Total Organic Carbon TOC <0.2 <0.2 <1 <1 <0.3  <0.2 
Nitrogen Oxide NOx 85 27 77 74 66 53 74 
Ammonia NH3 3.97 22.30 1.2 1.69 1.98  1.162 
Sulphur oxide SO2 28.2 35.4 19 9.6 10.3  45.5 
Dust  0.98 0.07 <0,02 0.06 0.43 0.09 0.07 
Mercury Hg 0.00029 0.0028 0.005 0.0006 0.0023 0.0000001 0.00118 
         
Cadmium Cd 0.00006 0.00001 0.002 <0.0003 0.00009 0.000002 0.000014 
Thallium Tl 0.00001 0.00002 0.001 <0.0004 <0.00002 0.000002 0.00015 
Sum Cd+Tl 0.00007 0.00002 <0.003 <0.0005 <0.00012  0.00016 
         
Antimony Sb 0.00011 0.00012 <0,002 <0.0006 <0.00002 0.000005 0.0002 
Arsenic As 0.00005 0.00005 <0,002 <0.0006 <0.00002 <0.000003 0.0002 
Lead Pb 0.00780 0.00024 0.004 <0.0005 0.00304 0.00004 0.00039 
Chromium Cr 0.00021 0.00007 <0,005 0.0016 <0.00024 0.00008 0.00018 
Cobalt Co 0.00003 0.00003 0.001 <0.0002 <0.00004 <0.000003 0.00006 
Copper Cu 0.00208 0.00009 0.005 <0.0016 0.00068 0.0003 0.00018 
Manganese Mn 0.00033 0.00023 0.004 0.0013 0.00062 0.0002 0.0003 
Nickel Ni 0.00003 0.00008 0.003 0.0025 0.00032 0.0001 0.00011 
Vanadium V 0.00005 0.00005 0.005 <0.0016 <0.00003 <0.000003 0.00022 
Tin Sn 0.00061 0.00016 0.002 <0.0006 <0.00004  0.0002 
Sum heavy metals 0.01129 0.00109 <0,031 <0.0101 <0.00612 0.0007 0.00204 
         
Dioxine/Furans(I-TE)  0.017 0.005 0.004 0.0028 0.0013  0.001 
Dioxine (TEQ Nato)  
Benzo(a)pyrene  <0.00007 <0.00008      
         
Carbon dioxine CO2 10.6  11.9 11.4 11 10.5 12.5 
Oxygen O2 8.4  6.8 7.6 7.1 6.8 7.2 
Moisture H2O 15.4     13.67  
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Plant Forus Forus Forus Forus Forus Forus Forus 
Date Oct 2006 May 2007 Dec 2007 Jun 2008 Dec 2008 May 2009 Oct 2009 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number 8000614512 8000616966 8000619 598 8000621 319 8000622 956 8000 624 914 8000 626 603 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO 3 8.3 6.6 2.6 0.8 2.8 1.9 
Hydrogen Fluoride HF 0.019 <0.018 0.014 0.01 0.029 0.037 0.053 
Hydrogen Chloride HCl 5.2 8.4 8 3.53 4.51 1.92 2.61 
Total Organic Carbon TOC <0.2 0.5 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrogen Oxide NOx 66 64 89 70 93 109 66 
Ammonia NH3 2.1 0.5 1.15 1.69 3.24 0.9 1.71 
Sulphur oxide SO2 41.1 26.6 29.4 24 18.5 9.6 40.4 
Dust  0.64 0.3 0.11 0.18 0.27 0.07 0.03 
Mercury Hg 0.00088 0.00145 0.00037 0.00018 0.00108 0.00005 0.00048 
         
Cadmium Cd 0.0001275 0.00001 0.00001 0.00003 <0.00001 0.00003 0.00004 
Thallium Tl 0.00001 0.00001 0.00001 0.00003 0.00001 0.00002 0.00002 
Sum Cd+Tl 0.00014 0.00002 0.00002 0.00006 0.00001 0.00005 0.00006 
         
Antimony Sb 0.0001575 0.00006 0.00005 0.00007 0.00008 0.00013 0.00018 
Arsenic As 0.0000825 0.000025 0.00002 0.00024 0.00009 0.00005 0.00008 
Lead Pb 0.002755 0.00033 0.00054 0.00131 0.00037 0.00118 0.00203 
Chromium Cr 0.0002675 0.0000725 0.00018 0.00082 0.00002 0.00030 0.00045 
Cobalt Co 0.000025 0.0000125 0.00001 0.00014 0.00036 0.00003 0.00004 
Copper Cu 0.000875 0.000395 0.00019 0.00043 0.00108 0.00175 0.00204 
Manganese Mn 0.00069 0.0007525 0.00088 0.00129 0.00417 0.00312 0.00312 
Nickel Ni 0.00027 0.0004675 0.00018 0.00065 0.00035 0.00007 0.00005 
Vanadium V 0.0000725 0.0000725 0.00006 0.00002 0.00001 0.00005 0.00066 
Tin Sn 0.000465 0.000275 0.00021 0.00021 0.00038 0.00294 0.00003 
Sum heavy metals 0.00566 0.00247 0.00233 0.00517 0.0069 0.00962 0.00868 
         
Dioxine/Furans(I-TE)  0.001 0.00063 0.001 <0.001 0.001 0.002 0.001 
Dioxine (TEQ Nato)  
Benzo(a)pyrene    0.00001 0.00001 <0.00007 <0.00007 <0.00007 
         
Carbon dioxine CO2 11.7 11.4 11.5 12.5 11.9 11.1 11.2 
Oxygen O2 6.9 7.6 7.5 6.5 7.6 7.3 7.6 
Moisture H2O 18.5 16.5 17.1 16.8 15.9 16.5 17.4 
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Plant Forus Forus Forus Forus Hafslund L1 Hafslund L2 Hafslund L1 
Date Mar 2010 Sep 2010 Mar 2011 Oct 2011 Mar 2010 Mar 2010 Jun 2010 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number 8000 628 872 8000 630 580 8000 633 133 8000 633 133 8000 628 670 8000 628 670 8000 628 670 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO 6.5 2.9 2.5 11.4 1.5 3.5 0.8 
Hydrogen Fluoride HF <0.055 <0.061 <0.05 <0.04 <0.055 <0.059 <0.048 
Hydrogen Chloride HCl 5.09 9 6.9 3.97 1.3 1.7 1.0 
Total Organic Carbon TOC 0.2 <0.2 <0.2 <0.2 <0.3 <0.3 <0.2 
Nitrogen Oxide NOx 51 62 85 42 74.3 75.7 98 
Ammonia NH3 2.98 2.59 1.66 8 0.13 0.56 0.08 
Sulphur oxide SO2 34.4 34.7 30.2 42 35.8 64.7 42 
Dust  0.42 0.2 2.7 2.09 <0.1 <0.1 <0.03 
Mercury Hg 0.00057 0.00359 0.0005 0.00064 0.00006 0.00009 0.00005 
         
Cadmium Cd 0.00014 0.00006 0.00058 0.00029 0.00004 0.00015 0.00002 
Thallium Tl 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 
Sum Cd+Tl 0.00017 0.00007 0.00060 0.00031 0.00005 0.00016 0.00003 
         
Antimony Sb 0.00023 0.00012 0.00129 0.00065 0.00012 0.00016 0.00012 
Arsenic As 0.00008 0.00005 0.00041 0.00020 0.00005 0.00006 0.00003 
Lead Pb 0.00207 0.00223 0.01159 0.00759 0.00089 0.00120 0.00050 
Chromium Cr 0.00021 0.00016 0.00153 0.00115 0.00012 0.00013 0.00011 
Cobalt Co 0.00006 0.00003 0.00004 0.00005 0.00003 0.00004 0.00003 
Copper Cu 0.00032 0.00061 0.00285 0.00194 0.00018 0.00061 0.00017 
Manganese Mn 0.00192 0.00072 0.00325 0.00117 0.00371 0.00166 0.00130 
Nickel Ni 0.00006 0.00052 0.00062 0.00040 0.00004 0.00004 0.00003 
Vanadium V 0.00010 0.00018 0.00009 0.00008 0.00005 0.00006 0.00004 
Tin Sn 0.00011 0.00035 0.00139 0.00091 0.00003 0.00002 0.00002 
Sum heavy metals 0.00516 0.00496 0.02304 0.01413 0.00523 0.00399 0.00235 
         
Dioxine/Furans(I-TE)  <0.001 0.002 <0.001 <0.001 <0.001 <0.001 0.002 
Dioxine (TEQ Nato)  
Benzo(a)pyrene  <0.00008 0.00008 <0.00008 <0.00007 <0.00009 <0.00009 <0.00008 
         
Carbon dioxine CO2 10.8 11.2 11.3 11.9 10.1 9.3 11.5 
Oxygen O2 8.0 7.8 7.9 6.9 9.1 9.9 8.0 
Moisture H2O 15.9 15.8 16.2 17.2 14.9 12.2 12.8 
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Plant Hafslund L2 Hafslund L1 Hafslund L2 Hafslund L1 Hafslund L2 Hafslund L1 Hafslund L2 
Date Jun 2010 Sep 2010 Sep 2010 Dec 2010 Dec 2010 Oct 2011 Oct 2011 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number 8000 628 670 8000 628 670 8000 628 670 8000 632 163 8000 632 163   
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO 1.5 1.0 1.0 1.9 1.5 3.2 3.6 
Hydrogen Fluoride HF <0.05 <0.05 <0.05 <0.05 <0.05 <0.04 <0.06 
Hydrogen Chloride HCl 0.7 3.1 2.63 4.95 2.95 4.0 1.67 
Total Organic Carbon TOC <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrogen Oxide NOx 80.4 89 99 61 92 63 37 
Ammonia NH3 <0.08 0.8 <0.17 0.89 0.63 0.98 2.16 
Sulphur oxide SO2 27.4 15.2 21.5 24.3 35.5 46.4 36.2 
Dust  <0.03 <0.1 <0.1 0.12 0.07 0.1 0.07 
Mercury Hg 0.00010 0.00007 0.00015 0.00007 0.00007 0.00010 0.00012 
         
Cadmium Cd 0.00002 0.00003 0.00001 0.00001 0.00002 0.00005 0.00002 
Thallium Tl 0.00003 0.00002 0.00001 0.00002 0.00002 0.00003 0.00002 
Sum Cd+Tl 0.00005 0.00005 0.00003 0.00003 0.00004 0.00007 0.00003 
         
Antimony Sb 0.00021 0.00015 0.00012 0.00017 0.00016 0.00021 0.00014 
Arsenic As 0.00008 0.00006 0.00005 0.00007 0.00006 0.00009 0.00008 
Lead Pb 0.00051 0.00063 0.00033 0.00050 0.00085 0.00129 0.00084 
Chromium Cr 0.00193 0.00011 0.00015 0.00019 0.00022 0.00030 0.00017 
Cobalt Co 0.00005 0.00003 0.00003 0.00004 0.00004 0.00004 0.00003 
Copper Cu 0.00101 0.00025 0.00022 0.00037 0.00044 0.00116 0.00059 
Manganese Mn 0.00174 0.00048 0.00137 0.00033 0.00042 0.00037 0.00030 
Nickel Ni 0.00006 0.00005 0.00005 0.00015 0.00064 0.00048 0.00034 
Vanadium V 0.00011 0.00017 0.00015 0.00006 0.00006 0.00007 0.00005 
Tin Sn 0.00004 0.00034 0.00025 0.00026 0.00028 0.00016 0.00009 
Sum heavy metals 0.00570 0.00215 0.00271 0.00221 0.00310 0.00418 0.00264 
         
Dioxine/Furans(I-TE)  <0.004 <0.002 <0.002 <0.001 0.002 0.005 <0.001 
Dioxine (TEQ Nato)  
Benzo(a)pyrene  <0.00008 <0.00008 <0.00008 <0.00007 <0.00007 <0.00007 <0.00007 
         
Carbon dioxine CO2 11.9 11.8 11.9 11.9 12.0 11.7 12.3 
Oxygen O2 7.6 7.7 7.1 7.0 6.8 7.6 6.7 
Moisture H2O 13.2 17.8 19.6 20.6 21.1 19.0 16.9 



Energos AS 

Page 8 of 18 

 

 

 
 

Plant Hafslund L1 Hafslund L2 Hurum Hurum Hurum Hurum Isle of W ight 
Date Apr 2012 Apr 2012 Apr 2001 Des 2002 Jun 2003 Sep 2003 Mar 2009 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde Jebens Miljøteknikk Norsk Energi TÜV Nord, W ehde TÜV Nord, W ehde Marchwood 
Sample/report number 8000 637 521 8000 637 521 202 24933-RT-0001 8000600511 8000600511 P-RED09-040 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO <1.5 2.3 5.66 3 <2 <2 <2 
Hydrogen Fluoride HF <0.09 <0.09 <0.005 <0.08 <0.029 <0.029 <0.00002 
Hydrogen Chloride HCl 1.8 0.97 0.74 4.9 5.76 5.76 0.007 
Total Organic Carbon TOC <0.2 <0.2 <0.002 1.0 <1 <1 4 
Nitrogen Oxide NOx 90 68 20 70 123 123 178.7 
Ammonia NH3 0.5 0.37 0.12 0.38 1.00 1.00  
Sulphur oxide SO2 40.5 30 21.7 34 6.44 6.44 <2 
Dust  0.07 0.26 0.6 0.3 2.97 2.98 2 
Mercury Hg 0.00005 0.00013 0.00534 0.003 0.0006 0.0006 0.00001 
         
Cadmium Cd 0.00004 0.00003   0.0012   
Thallium Tl 0.00004 0.00003   <0.0002   
Sum Cd+Tl 0.00008 0.00006 0.0000045 <0.000041 0.0013 0.0013 0.00083 
         
Antimony Sb 0.00034 0.00030   0.0011   
Arsenic As 0.00013 0.00014   <0.0004   
Lead Pb 0.00256 0.00124   0.0194   
Chromium Cr 0.00011 0.00024   0.0012   
Cobalt Co 0.00007 0.00007   <0.0001   
Copper Cu 0.00087 0.00088   0.0061   
Manganese Mn 0.00102 0.00087   0.0032   
Nickel Ni 0.00018 0.00019   0.0203   
Vanadium V 0.00011 0.00010   <0.0010   
Tin Sn 0.00015 0.00015   0.0025   
Sum heavy metals 0.00663 0.00417 0.00087 <0.0071 <0.071 0.071 0.004 
         
Dioxine/Furans(I-TE)  <0.001 0.001 0.036 0.0101 0.0064 0.0064 0.0034 
Dioxine (TEQ Nato)  
Benzo(a)pyrene  <0.00008 <0.00008      
         
Carbon dioxine CO2 10.7 11.0    11.1  
Oxygen O2 7.9 7.5  7.5  7.5  
Moisture H2O 17.4 17.6  16.6    
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Plant Isle of W ight Isle of W ight Isle of W ight Isle of W ight Isle of W ight Isle of W ight Isle of W ight 
Date 23 Nov 2009 23 Nov 2009 Feb 2010 Mar 2010 June 2010 09 Jun 2010 10 Jun 2010 
Analysis performed by (EMCo?) (EMCo?) EMCo EMCo Catalyst TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number 9020 9020 9020-DFQ1 9020-DFQ1 CSW -0256 8000 629 783 8000 629 783 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO   0.69     
Hydrogen Fluoride HF   0.1     
Hydrogen Chloride HCl 0.96 1.57 7.02     
Total Organic Carbon TOC   0.16     
Nitrogen Oxide NOx   113.38     
Ammonia NH3        
Sulphur oxide SO2   2.57     
Dust    1.34     
Mercury Hg    0.0055    
         
Cadmium Cd   0.0035     
Thallium Tl   0.002     
Sum Cd+Tl        
         
Antimony Sb        
Arsenic As        
Lead Pb        
Chromium Cr        
Cobalt Co        
Copper Cu        
Manganese Mn        
Nickel Ni        
Vanadium V        
Tin Sn        
Sum heavy metals   0.0363     
         
Dioxine/Furans(I-TE)     0.8616 0.324 0.186 0.158 
Dioxine (TEQ Nato)  
Benzo(a)pyrene         
         
Carbon dioxine CO2        
Oxygen O2      8.2 8.2 
Moisture H2O        
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Plant Isle of W ight Isle of W ight Isle of W ight Isle of W ight Isle of W ight Isle of W ight Isle of W ight 
Date August 2010 August 2010 Jan 2011 Jan 2011 27 Jan 2011 Feb 2011 Feb 2011 
Analysis performed by Catalyst MSS Catalyst Catalyst Catalyst Catalyst Catalyst 
Sample/report number CSW -0304 110-4814 CSW -0403 CSW -0412 CSW -0419 CSW -0427 CSW -0427 
Editet by BHN BHN BHN BHN BHN BHN BHN 

Chimney Post bag house 
         
Carbon Monoxide CO   1.1     
Hydrogen Fluoride HF   <0.032     
Hydrogen Chloride HCl   4.1     
Total Organic Carbon TOC   1.7     
Nitrogen Oxide NOx   145     
Ammonia NH3        
Sulphur oxide SO2   0.63     
Dust    0.43     
Mercury Hg   0.0044     
         
Cadmium Cd   0.00036     
Thallium Tl   0.00030     
Sum Cd+Tl   0.00066     
         
Antimony Sb   0.00110     
Arsenic As   0.00027     
Lead Pb   0.00280     
Chromium Cr   0.00650     
Cobalt Co   0.00027     
Copper Cu   0.00590     
Manganese Mn   0.00460     
Nickel Ni   0.01260     
Vanadium V   0.00100     
Tin Sn        
Sum heavy metals   0.0350     
         
Dioxine/Furans(I-TE)  0.27  0.054 0.094 0.068 0.120 0.098 
Dioxine (TEQ Nato) 1.2708 
Benzo(a)pyrene    0.0000038     
         
Carbon dioxine CO2        
Oxygen O2   6.8 7.2 7.2 6.9 6.1 
Moisture H2O   15.2 16.7 16.2 16.2 16.3 
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Plant Isle of W ight Isle of W ight Isle of W ight Isle of W ight Isle of W ight Minden Minden 
Date Mar 2011 Apr 2011 Jul 2011 Sep 2011 Apr 2012 May 2002 Jun 2002 
Analysis performed by Catalyst Catalyst Catalyst Catalyst Catalyst TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number CSW -0448 CSW -0478 CSW -0499 CSW -0609 CSW -0797 158941 158941 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO 1.4  6.1 4.5 5.2   
Hydrogen Fluoride HF <0.08  <0.10 <0.03 <0.05   
Hydrogen Chloride HCl 1.53  0.45 1.31 2.4   
Total Organic Carbon TOC 0.22  1.76 0.51 0.47   
Nitrogen Oxide NOx 129  206 195 184   
Ammonia NH3        
Sulphur oxide SO2 0.12  <0.10 0.1 0.32   
Dust  0.67  0.19 0.18 1.30 <0.03 <0.03 
Mercury Hg 0.2890 0.0025 0.0003 0.0004 0.0020   
         
Cadmium Cd 0.00050  0.00040 0.00020 0.00090 0.001 0.002 
Thallium Tl 0.00050  0.00070 0.00040 0.00050 <0.001 <0.002 
Sum Cd+Tl 0.00100  0.00100 0.00060 0.00150 <0.002 <0.003 
         
Antimony Sb 0.00180  0.00061 0.00060 0.00090 <0.002 <0.003 
Arsenic As 0.00100  0.00040 0.00080 0.00070 <0.002 <0.003 
Lead Pb 0.01690  0.00026 0.00170 0.00090 0.002 0.002 
Chromium Cr 0.00610  0.01020 0.01780 0.00100 <0.005 <0.006 
Cobalt Co 0.00040  0.00040 0.00020 0.00030 <0.001 <0.001 
Copper Cu 0.01110  0.00270 0.00040 0.01150 <0.020 <0.005 
Manganese Mn 0.00840  0.00180 0.00280 0.00050 <0.001 <0.001 
Nickel Ni 0.00700  0.00330 0.00100 0.01070 <0.001 0.014 
Vanadium V 0.00050  0.00040 0.00030 0.00020 <0.002 <0.004 
Tin Sn      <0.002 <0.003 
Sum heavy metals 0.0530  0.0220 0.0260 0.0270 <0.038 <0.041 
         
Dioxine/Furans(I-TE)  0.060  0.195 0.010 0.050   
Dioxine (TEQ Nato)  
Benzo(a)pyrene  <0.000002  <0.0000011 <0.000001 <0.000001   
         
Carbon dioxine CO2 11.0       
Oxygen O2 7.8 7.4 8.0 7.6 7.7   
Moisture H2O 15.0 15.1 15.4 16.7 17.2   
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Plant Minden Minden Minden Minden Minden Minden Minden 
Date Jul 2002 Aug 2002 Sep 2002 Oct 2002 Nov 2002 Dec 2002 Jan 2003 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number 158941 158941 158941 158941 8000600789 8000600789 8000600789 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO        
Hydrogen Fluoride HF        
Hydrogen Chloride HCl        
Total Organic Carbon TOC        
Nitrogen Oxide NOx        
Ammonia NH3        
Sulphur oxide SO2        
Dust  <0.03 <0.03 <0.03 <0.03 0.04 0.04 <0.02 
Mercury Hg        
         
Cadmium Cd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Thallium Tl <0.002 <0.001 <0.001 <0.002 <0.002 <0.001 <0.001 
Sum Cd+Tl <0.003 <0.002 <0.002 <0.003 <0.003 <0.002 <0.002 
         
Antimony Sb <0.003 <0.003 <0.002 <0.003 <0.002 <0.002 <0.003 
Arsenic As <0.003 <0.002 <0.002 <0.003 <0.002 <0.002 <0.003 
Lead Pb 0.002 0.002 <0.001 <0.002 0.002 0.005 0.008 
Chromium Cr <0.007 <0.010 <0.006 <0.006 <0.005 <0.005 <0.008 
Cobalt Co <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 
Copper Cu 0.033 <0.012 <0.005 <0.006 <0.004 <0.005 <0.009 
Manganese Mn 0.002 0.007 <0.001 <0.002 0.001 <0.001 <0.002 
Nickel Ni 0.011 0.004 0.003 0.005 0.003 <0.001 <0.002 
Vanadium V <0.003 <0.005 <0.005 <0.006 <0.005 <0.004 <0.002 
Tin Sn <0.003 <0.002 <0.002 <0.003 <0.002 <0.002 <0.003 
Sum heavy metals <0.066 <0.048 <0.030 <0.037 <0.028 <0.027 <0.047 
         
Dioxine/Furans(I-TE)         
Dioxine (TEQ Nato)  
Benzo(a)pyrene         
         
Carbon dioxine CO2        
Oxygen O2        
Moisture H2O        



Energos AS 

Page 13 of 18 

 

 

 
 

Plant Minden Minden Minden Minden Minden Minden Minden 
Date Feb 2003 Mar 2003 8Mar-11Apr 2002 11-30 Apr 2002 30Apr-1Jun 2002 1Jun-4Jul 2002 4Jul-2Aug 2002 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde GfA GfA GfA GfA GfA 
Sample/report number 8000600789 8000600789 61338-001 61338-001 61338-001 61338-001 61338-001 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO        
Hydrogen Fluoride HF        
Hydrogen Chloride HCl        
Total Organic Carbon TOC        
Nitrogen Oxide NOx        
Ammonia NH3        
Sulphur oxide SO2        
Dust  <0.02 0.05      
Mercury Hg        
         
Cadmium Cd <0.001 <0.001      
Thallium Tl <0.002 <0.002      
Sum Cd+Tl <0.003 <0.002      
         
Antimony Sb <0.003 <0.002      
Arsenic As <0.003 <0.002      
Lead Pb <0.002 0.006      
Chromium Cr <0.007 <0.005      
Cobalt Co <0.001 <0.001      
Copper Cu <0.007 <0.005      
Manganese Mn <0.001 <0.001      
Nickel Ni 0.002 0.002      
Vanadium V <0.007 <0.005      
Tin Sn <0.004 <0.002      
Sum heavy metals <0.036 <0.030      
         
Dioxine/Furans(I-TE)    0.0034 0.0343 0.0208 0.0177 0.0031 
Dioxine (TEQ Nato)  
Benzo(a)pyrene         
         
Carbon dioxine CO2        
Oxygen O2        
Moisture H2O        
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Plant Minden Minden Minden Minden Minden Minden 
Date 2Sep-3Oct 2002 15Oct-16Nov 2002 16Nov-15Dec 2002 16Dec-20Jan 2003 20Jan-1Mar 2003 1Mar-5Apr 2003 
Analysis performed by GfA GfA GfA GfA GfA GfA 
Sample/report number 61338-001 61338-001 61338-001 61338-001 61338-001 61338-001 
Editet by BHN BHN BHN BHN BHN BHN 

 
        
Carbon Monoxide CO       
Hydrogen Fluoride HF       
Hydrogen Chloride HCl       
Total Organic Carbon TOC       
Nitrogen Oxide NOx       
Ammonia NH3       
Sulphur oxide SO2       
Dust        
Mercury Hg       
        
Cadmium Cd       
Thallium Tl       
Sum Cd+Tl       
        
Antimony Sb       
Arsenic As       
Lead Pb       
Chromium Cr       
Cobalt Co       
Copper Cu       
Manganese Mn       
Nickel Ni       
Vanadium V       
Tin Sn       
Sum heavy metals       
        
Dioxine/Furans(I-TE)  0.0079 0.0067 0.0025 0.0055 0.0031 0.0085 
Dioxine (TEQ Nato) 
Benzo(a)pyrene        
        
Carbon dioxine CO2       
Oxygen O2       
Moisture H2O       



Energos AS 

Page 15 of 18 

 

 

 
 

Plant Ranheim Ranheim Ranheim Ranheim Ranheim Ranheim Ranheim 
Date Sep 1998 Nov 1998 Feb 1999 Aug 2001 Sep 2002 Nov 2003 Apr 2006 
Analysis performed by Jebens Miljøteknikk Jebens Miljøteknikk Jebens Miljøteknikk Norsk Energi Norsk Energi TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number   99104 24021-RT-0001 24766-RT-0001 8000600511 8000613 020 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO <7.4 <6.8 <6.8 2 11 7 <2 
Hydrogen Fluoride HF <0.04   <0.08 <0.06 0.07 0.016 
Hydrogen Chloride HCl 26 0.34  0.9  2.2 6.85 
Total Organic Carbon TOC 10.7 0.000033  1.3 1.1 <2 <0.2 
Nitrogen Oxide NOx 121 101  146 112 96 111 
Ammonia NH3 0.035   0.6 0.29 0.28 2.027 
Sulphur oxide SO2 9.2   1.2 1 15.1 9.89 
Dust  6.7 0.42 4.0 0.08 0.5 0.11 0.07 
Mercury Hg 1.00  0.000432 0.00012 0.001 0.0008 0.00009 
         
Cadmium Cd   0.0000053   <0.001 0.00001 
Thallium Tl      <0.001 0.00019 
Sum Cd+Tl 0.00437  0.000043 <0.00004 <0.000052 <0.002 0.0002 
         
Antimony Sb      <0.001 0.0003 
Arsenic As      <0.001 0.0003 
Lead Pb      0.003 0.00015 
Chromium Cr      <0.001 0.00016 
Cobalt Co      <0.001 0.000075 
Copper Cu      0.005 0.0005 
Manganese Mn      0.004 0.0003 
Nickel Ni      0.006 0.00015 
Vanadium V      <0.002 0.0003 
Tin Sn      <0.001 0.0003 
Sum heavy metals 0.219 0.00081  <0.0491 <0.0078 <0.018 0.00245 
         
Dioxine/Furans(I-TE)  0.292 0.0375  0.014 0.0079 0.002 0.002 
Dioxine (TEQ Nato)  
Benzo(a)pyrene         
         
Carbon dioxine CO2      12.9 11.4 
Oxygen O2     6.7 6.9 6.8 
Moisture H2O     19  17.5 
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Plant Ranheim Ranheim Ranheim Ranheim Ranheim Ranheim Ranheim 
Date Oct 2006 May 2007 Dec 2007 Jul 2008 Oct 2008 Apr 2009 Oct 2009 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number 8000614 514 8000616 969 8000619 596 8000616 969 8000622 957 8000 624 918 8000 626 588 
Editet by BHN BHN BHN BHN BHN BHN BHN 

(avg of 2 reports) 
         
Carbon Monoxide CO 8 7.1 2.9 1 7.6 4.2 0.4 
Hydrogen Fluoride HF 0.021 <0.015 <0.015 0.009 <0.012 0.03 <0.056 
Hydrogen Chloride HCl 11 2.12 7.3 3.27 3.33 2.1 5.1 
Total Organic Carbon TOC <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrogen Oxide NOx 83 126 115 84 90.6 78 69 
Ammonia NH3 0.58 0.52 0.88 0.23 1.96 1.73 1.03 
Sulphur oxide SO2 12.6 6.3 18.4 1.4 13.1 7.7 9.4 
Dust  <0.03 0.15 0.4 0.08 <0.1 <0.1 <0.04 
Mercury Hg 0.00115 0.00071 0.00082 0.0002 0.0029 0.00127 0.0016 
         
Cadmium Cd 0.00001 0.00001 0.00001 0.00002 0.00004 0.00003 0.00003 
Thallium Tl 0.00001 0.00001 0.00001 0.00043 0.00001 0.00003 0.00002 
Sum Cd+Tl 0.00002 0.00002 0.00002 0.00045 0.00005 0.00005 0.00006 

         
Antimony Sb 0.000030 0.000103 0.000090 0.000140 0.000080 0.00025 0.00021 
Arsenic As 0.000028 0.000043 0.000040 0.000440 0.000080 0.00010 0.00009 
Lead Pb 0.000015 0.000243 0.000730 0.001240 0.000090 0.00155 0.00184 
Chromium Cr 0.000278 0.000150 0.000110 0.000520 0.000740 0.00074 0.00030 
Cobalt Co 0.000018 0.000025 0.000020 0.000090 0.000420 0.00006 0.00005 
Copper Cu 0.000193 0.000798 0.000070 0.000690 0.000540 0.00134 0.00108 
Manganese Mn 0.000403 0.000260 0.001150 0.000580 0.002350 0.00164 0.00103 
Nickel Ni 0.000668 0.000693 0.000160 0.000900 0.000900 0.00008 0.00014 
Vanadium V 0.000038 0.000125 0.000110 0.000050 0.000200 0.00015 0.00011 
Tin Sn 0.000033 0.000188 0.000070 0.000220 0.000420 0.00027 0.00004 
Sum heavy metals 0.00169 0.0026 0.00252 0.00438 0.0058 0.00615 0.00489 

         
Dioxine/Furans(I-TE)  0.004 0.0022 0.003 0.006 0.04 0.001 0.002 
Dioxine (TEQ Nato)  
Benzo(a)pyrene    0.00001 0.00001 <0.0001 <0.00009 <0.00006 
         
Carbon dioxine CO2 11.2 10.5 12.9 11.2 11.9 11.0 10.9 
Oxygen O2 7.0 7.0 7.0 7.2 8.2 8.0 7.9 
Moisture H2O 18.9 19.2 20.4 19.1 17.9 19.8 20.4 
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Plant Ranheim Sarpsborg L1 Sarpsborg L2 Sarpsborg L1 Sarpsborg L2 Sarpsborg L1 Sarpsborg L2 
Date Apr 2010 May 2003 May 2003 Sep 2003 Sep 2003 Nov 2003 Nov 2003 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number 8001 629 171 199559 199559 8000600511 8000600511 8000600511 8000600511 
Editet by BHN BHN BHN BHN BHN BHN BHN 

 
         
Carbon Monoxide CO 4.1 <1 <1     
Hydrogen Fluoride HF <0.05 0.0097 0.0082     
Hydrogen Chloride HCl 8.5 2.66 1.225     
Total Organic Carbon TOC <0.2 <1 <1     
Nitrogen Oxide NOx 64 96 83     
Ammonia NH3 1.2 0.429 1.083     
Sulphur oxide SO2 15.5 24.2 17     
Dust  <0.06 <0.013 <0.01 0.09 2.18 0.12 0.09 
Mercury Hg 0.00042 0.0001 0.0001 0.0016 0.0003 0.0002 0.0005 
         
Cadmium Cd 0.00001 <0.001 <0.001 0.0001 0.0013   
Thallium Tl 0.00002 <0.001 <0.001 <0.0004 <0.0005   
Sum Cd+Tl 0.00003 <0.001 <0.001 <0.0005 <0.0012 <0.0006 <0.0005 
         
Antimony Sb 0.00021 <0.001 <0.001 <0.0006 0.0030   
Arsenic As 0.00008 <0.001 <0.001 <0.0006 <0.0008   
Lead Pb 0.00072 <0.001 0.001 0.0011 0.0413   
Chromium Cr 0.00019 <0.004 <0.002 <0.0015 <0.0020   
Cobalt Co 0.00005 <0.001 <0.001 <0.0001 <0.0002   
Copper Cu 0.00036 0.015 0.013 0.0012 0.0084   
Manganese Mn 0.00016 0.002 0.002 0.0014 0.0028   
Nickel Ni 0.00006 0.002 0.001 0.0017 0.0017   
Vanadium V 0.00010 <0.004 <0.002 <0.0015 <0.0020   
Tin Sn 0.00004 <0.002 <0.001 <0.0006 0.0036   
Sum heavy metals 0.00196 <0.028 <0.024 <0.0108 <0.0424 <0.0178 <0.0266 
         
Dioxine/Furans(I-TE)  <0.001 0.00029 0.0009 0.0070 0.0064 0.0014 0.0044 
Dioxine (TEQ Nato)  
Benzo(a)pyrene  <0.00008       
         
Carbon dioxine CO2 10.2 12.2 12.3 10.9 11.2 11.7 10.9 
Oxygen O2 8.2 7.3 7.7 7.7 7.7 7.4 7.8 
Moisture H2O 18.8       
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Plant Sarpsborg L1 Sarpsborg L2 
Date Mar 2004 Mar 2004 
Analysis performed by TÜV Nord, W ehde TÜV Nord, W ehde 
Sample/report number  8000600511 
Editet by  BHN 

 
    
Carbon Monoxide CO   
Hydrogen Fluoride HF   
Hydrogen Chloride HCl   
Total Organic Carbon TOC   
Nitrogen Oxide NOx   
Ammonia NH3   
Sulphur oxide SO2   
Dust  0.12 0.14 
Mercury Hg 0.0005 0.00020 
    
Cadmium Cd <0.0001 0.0003 
Thallium Tl <0.0002 <0.0002 
Sum Cd+Tl <0.0003 <0.0005 
    
Antimony Sb <0.0003 <0.0003 
Arsenic As <0.0003 <0.0003 
Lead Pb 0.0008 0.0021 
Chromium Cr <0.0010 <0.0007 
Cobalt Co <0.0001 <0.0001 
Copper Cu <0.0008 <0.0007 
Manganese Mn 0.0014 0.0010 
Nickel Ni 0.0005 <0.0001 
Vanadium V <0.0008 <0.0007 
Tin Sn <0.0003 <0.0003 
Sum heavy metals <0.0061 <0.0073 
    
Dioxine/Furans(I-TE)  0.0022 0.0010 
Dioxine (TEQ Nato)  
Benzo(a)pyrene    
    
Carbon dioxine CO2 11.1 11.2 
Oxygen O2 7.8 7.8 
Moisture H2O   
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Notes from Energos regarding these emission results 

1. At Averøy November 2000 there was an additional dioxin measurement where no activated carbon was added for a short period. This was the 
0.035 ng/Nm3 reading, while 0.015 ng/Nm3 was obtained at ordinary operation. 

2. The Forus plant has high mean values on HCl and SO2 as they have been focused on low lime consumption cost. 
3. The Hafslund plant has high mean value for SO2, as the plant received plasterboard in the waste. 
4. At Isle of Wight supplied only a new furnace for the existing plant. The boiler was an old existing boiler, not supplied by Energos, which is 

sensitive for dioxin reformation. After a breach on the dioxin emission was discovered, several new tests were required to make sure the level 
was reduced as there is a dioxin memory effect. 

5. At Isle of Wight there was also a Mercury emission breach due to breakdown of the activated carbon system (not supplied by Energos) – refer 
to March 2011 data. 

6. The pilot plant at Ranheim originally had a bypass for the bag house filter (used during start-up). Due to a leakage through this bypass, the Sep 
1998 results were high. This bypass was removed within a few months, and no other plants have this installed. (Filter is now fully heated 
before feeding waste to the furnace). 
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Compliance with the Best Available Technique (BAT) 
 
The EPA approach to ‘best practice’ in the EIA process 
The EPA's Guidance Statement No. 55 - Implementing Best Practice in Proposals Submitted to the 
Environmental Impact Assessment Process (EPA, 2003) advises proponents what constitutes Best 
Practice in terms of emissions control. In the context of air emissions Guidance Statement No.55 
states the following: 

“ 

1. A proposal should not cause an exceedance of any recognised environmental protection 
standards (for instance National Environmental Protection Measures, hazard and risk 
guidelines, standards in Environmental Protection Policies etc.). For new sources or significant 
extensions to existing sources that come to the EPA for assessment, issues of cost will not be 
considered where pollution reduction or other environmental management measures are 
needed in order to comply with recognised environmental standards. 

2. Where a proposal complies with environmental protection standards, best practicable measures 
for prevention or minimisation of adverse environmental impacts and encouragement of 
practices beneficial to the environment would be sought in line with the: 

> statutory requirement under the Environmental Protection Act  1986 for the EPA to use its 
best endeavours to protect the environment and to prevent control and abate pollution; 

> encouragement of eco-efficient practices and technologies; 

> encouragement of implementation of the waste hierarchy; and 

> encouragement of continuous improvement in environmental performance. 

3. With regard to discharges, the EPA makes a distinction between common pollutants 
(sometimes called criteria pollutants), such as sulphur dioxide and nitrous oxides, and 
hazardous pollutants, such as asbestos, dioxins, PCBs, beryllium, cadmium and mercury. 

The thrust of this Guidance Statement is that: 

a. All relevant environmental quality standards must be met; 

b. Common pollutants should be controlled by proponents adopting Best Practicable Measures 
(BPM) to protect the environment; 

c. Hazardous pollutants (like dioxins) should be controlled to the Maximum Extent Achievable 
(MEA), which involves the most stringent measures available. For a small number of very 
hazardous and toxic pollutants, costs are not taken into account. 

d. There is a responsibility for proponents not only to minimise adverse impacts, but also to 
consider improving the environment through rehabilitation and offsets where practicable. 

The EPA will always encourage proponents to achieve best practice. In general, a proposal which 
embraces best practice, meets appropriate standards and EPA objectives would be recommended for 
approval. 

“ 

Guidance on the application of 'best practice' in the Environmental 
Impact Assessment process 
The EPA's guidelines for management of new or significantly expanded proposals in relation to the 
implementation of best practice is summarised below.  

In delivering Best Practicable Measures (BPM) and Maximum Extent Achievable (MEA) measures 
EMRC is providing arguments for their proposal based on a risk-based approach relevant to the 
circumstances of the proposal. 



 

 

Best Practicable Measures (BPM) 

For the general case, BPM should be applied to the management of environmental issues. BPM 
incorporates technology and environmental management procedures which are practicable, having 
regard to, among other things, local conditions and circumstances, including costs, and to the current 
state of technical knowledge, including the availability of reliable, proven technology. 

Best practice involves the prevention of environmental impact, or, if this is not practicable, minimising 
the environmental impact, and also minimising the risk of environmental impact, through the 
incorporation of BPM. No significant residual impact should occur as a result of a proposal. 

Maximum Extent Achievable (MEA) 
MEA requirements apply where hazardous pollutants are involved, regardless of their pathway into 
the environment. Hazardous pollutants are to be controlled to the MEA, irrespective of location. 

MEA requirements incorporate technology and environmental management procedures which 
are the most stringent measures available and achievable, at a scale relevant to the proposal, to 
control the level of risk imposed by the hazardous pollutants being considered. 

Hazardous pollutants are those other than common pollutants which may reasonably be anticipated 
when present at low concentrations to have characteristics such as toxicity or persistence so as to be 
hazardous to human, plant or animal life. These hazardous pollutants have been identified as known 
or suspected carcinogens, mutagens, teratogens, highly toxic or highly persistent substances and 
consequently require special attention. Hazardous pollutants relevant to the EMRC proposal include 
substances such as arsenic, dioxins, mercury and cadmium. Note that MEA measures are not 
intended to apply at pollutant levels which do not pose a credible risk. 

The proposed EMRC gasification plant is at risk of emitting some hazardous air pollutants (HAPS) 
and therefore, the project design and management systems must be assessed against the MEA. 
Details how compliance with the Best Available Technology (BAT) and MEA will be achieved are 
described in the following sections. 

Proposed gasification plant compliance with BAT and MEA 
standard 
 
BAT Emission Standards and MEA 

European Union (EU) Waste Incineration Directive (WID) (2000/76/EC) sets standards, emission 
limits and methodologies that all the operational waste incineration plants (this includes gasification 
and pyrolysis plants) in Europe are required to meet. WID states that ‘incineration plants shall be 
designed, equipped, built and operated in such a way that the emission limit values set out in the 
Directive (2000/76/EC) are not exceeded in the exhaust gas.’ These emission limits are not only 
applicable to waste incineration but also other thermal processes such as gasification.   

Further, European Commission Reference Document on the BAT for Waste Incineration (2006) lists 
operational emission level ranges associated with the use of BAT. As European Standards are well 
developed after years of Waste to Energy (WtE) projects and over 400 installations, it is considered 
that comparison of predicted air emissions from the proposed gasification plant against the BAT 
standards will provide sufficient evidence that the proposed gasification plant will operate and be 
controlled according to the MEA. 

It should be noted that emission limits and performance levels associated with BAT are not the same 
as the emission limit values presented in the WID. The proposed gasification facility would therefore 
operate at BAT emissions standards with the WID limits acting as a regulatory ceiling for emissions 
from the plant. Generally speaking, BAT emission standards are more stringent and ensure that 
HAPS are controlled to the MEA. 

 

 



 

 

EC Directive 96/61/EC 

The European Council (Council) Directive 96/61/EC on integrated pollution prevention and control is 
the “Directive” which sets out the best available techniques applicable to the waste treatment 
industries and must be taken into account by the EU member states. 

The definition of BAT 

The purpose of the Directive is to achieve integrated prevention and control of pollution arising from 
the activities listed in its Annex I, leading to a high level of protection of the environment as a whole. 
The legal basis of the Directive relates to environmental protection.  

The term “best available techniques” is defined in Article 2(11) of the Directive as “the most effective 
and advanced stage in the development of activities and their methods of operation which indicate the 
practical suitability of particular techniques for providing in principle the basis for emission limit values 
designed to prevent and, where that is not practicable, generally to reduce emissions and the impact 
on the environment as a whole.” Article 2(11) goes on to clarify further this definition as follows: 

 “techniques” includes both the technology used and the way in which the installation is 
designed, built, maintained, operated and decommissioned;  

 “available” techniques are those developed on a scale which allows implementation in the 
relevant industrial sector, under economically and technically viable conditions, taking into 
consideration the costs and advantages, whether or not the techniques are used or produced 
inside the Member State in question, as long as they are reasonably accessible to the 
operator;  

 “best” means most effective in achieving a high general level of protection of the environment 
as a whole. 

Emission performance of the proposed gasification technology 
The predicted emissions concentrations from the proposed gasification plant are compared against 
the WID emission concentration limits and BAT standards to provide evidence that the proposed plant 
is controlled to the MEA (See Table 1 and Graphs below). Predicted exhaust gas emission 
concentrations for a four line 200,000 tonnes per annum (tpa) plant were estimated by scaling up a 
single line 30,000 tpa facility emissions.  

Further, the emissions from the existing reference plants are compared against the WID emission 
concentration limits and BAT standards to prove that they are operating according to the regulations 
and can be considered BAT (Table 2). Comprehensive emissions table from the same Energos plants 
are provided in Appendix A. 

  



 

 

 

Table 1 Comparison of emissions from the proposed gasification plant against the WID 
emission limits and MEA (BAT standards) 

Emission Unit Averaging 
period 

WID MEA (BAT) Predicted emission 
concentration 

Total dust mg/Nm3 
 

30min 
24h 

30 
10 

1-20 
1-5 

2.41 (2h 1) 

TOC mg/Nm3 30min 
24h 

20 
10 

1-20 
1-10 

5.78 

HCl mg/Nm3 30min 
24h 

60 
10 

1-50 
1-8 

16.4 (2h) 

HF mg/Nm3 30min 
24h 

4 
1 

<2 
<1 

0.16 (2h) 

SO2 mg/Nm3 30min 
24h 

200 
50 

1-150 
1-40 

95.74 (2h) 

NOx mg/Nm3 30min 
24h 

400 
200 

40-300 (30-350) 
40-100 (120-180) 

223.1 

Cd + Tl  mg/Nm3 30min – 8h 
30min 
24h 

0.05 0.005-0.05 
 
 

0.0002 

Hg mg/Nm3 30min – 8h 
30min 
24h 

0.05 <0.05 
0.001-0.03 
0.001-0.02 

0.009 

Sb mg/Nm3 30min – 8h 0.5 0.005-0.5 0.08 
As mg/Nm3 30min – 8h 0.003 
Pb mg/Nm3 30min – 8h 0.17 
Cr mg/Nm3 30min – 8h 0.005 
Co mg/Nm3 30min – 8h 0.0008 
Cu mg/Nm3 30min – 8h 0.05 
Mn mg/Nm3 30min – 8h 0.0095 
Ni mg/Nm3 30min – 8h 0.003 
V mg/Nm3 30min – 8h 0.0018 

 Other Metals 2) mg/Nm3 30min – 8h 0.5 0.005-0.5 0.318 
Dioxins and furans ng/Nm3 

ng TEQ/Nm3 
6h – 8h 
30min – 8h 

0.1 
- 

- 
0.01-0.1 

0.068 
 

CO 1) mg/Nm3 24 h 100 - 101 
1) 95th percentile calculated from highest available emissions data from a 24 hour period. 

2) Note that the “  Other Metals” is the sum of the concentrations of Sb through to V as shown in the above 
table. 

The following graphs show the proposed gasification plant emissions performance against the 
European Commission BAT Standard as referenced above in Table 2.  

Predicted emission rates for HCl and SO2 do not exceed the emission standards for 30min averaging 
period. However, these emissions were measured over a 2 hour averaging period so they are not 
directly comparable. It is considered highly unlikely that the 30min averaging emissions would exceed 
the standards taking into account the current margin of the emissions. 

 

                                                   
1 Note that the averaging emission period is different to the averaging period in WID and BAT 
documents 
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Table 2 Comparison of emissions range from the existing Energos plants against the WID emission limits and BAT standards.  
Emission Unit Averaging 

period 
WID BAT Reference plants 

Averoy Forus2 Hafslund L13 Hafslund L2 Hurum IoW Minden Rannheim Sarpsborg L1 Sarpsborg L2 
Total Dust mg/Nm3 30min 

24h 
30 
10 

1-20 
1-5 

<0.1 - 8.7 <0.02 - 2.7 <0.12 <0.3 0.3-3 <2 <0.05 0.07 - 6.7 <0.14 <2.2 

TOC mg/Nm3 30min 
24h 

20 
10 

1-20 
1-10 

0.0007 - 2.6 <0.2 - 0.5 <0.3 <0.3 <1 <4 - 0.00003 - 10.7 <1 <1 

HCl mg/Nm3 30min 
24h 

60 
10 

1-50 
1-8 

<2 - 8.7 1.9-9 1.0-4.95 0.7-2.95 0.7-5.8 0.007-7.02 - 0.34-26 2.66 1.23 

HF mg/Nm3 30min 
24h 

4 
1 

<2 
<1 

0.001 - <0.2 0.01-0.06 <0.06 <0.09 <0.029 <0000002-0.1 - 0.009-0.08 0.0097 0.0082 

SO2 mg/Nm3 30min 
24h 

200 
50 

1-150 
1-40 

10.2 - 41.2 9.6-45.5 15.2-46.4 21.5-64.7 6.4-34 <0.1-2.57 - 1-18.4 24.2 17 

NOx mg/Nm3 30min 
24h 

400 
200 

40-300 (30-350) 
40-100 (120-180) 

35.1 - 125 42-109 61-98 37-99 20-123 113-206 - 64-146 96 83 

Cd + Ti mg/Nm3 30min – 8h 
30min 
24h 

0.05 0.005-0.05 
 
 

<0.004 <0.003 <0.00008 <0.0002 <0.0013 <0.002 - <0.0005 <0.001 <0.001 

Hg mg/Nm3 30min – 8h 
30min 
24h 

0.05 <0.05 
0.001-0.03 
0.001-0.02 

<0.01 <0.005 <0.0001 <0.00015 <0.005 <0.006 
0.29  
(1 breach) 

- <0.003 
1  
(1 breach) 

<0.0005 <0.0002 

Sb mg/Nm3 30min – 8h 0.5 0.005-0.5 <0.01 <0.002 <0.0002 <0.0002 0.001 <0.002 <0.003 <0.001 <0.001 <0.003 

As mg/Nm3 30min – 8h 0.5 <0.001 <0.002 <0.0001 <0.0001 <0.0004 <0.001 <0.003 <0.001 <0.001 <0.001 

Pb mg/Nm3 30min – 8h 0.5 <0.18 <0.01 <0.003 <0.001 0.02 <0.02 <0.008 <0.003 <0.001 <0.04 

Cr mg/Nm3 30min – 8h 0.5 <0.001 <0.005 <0.0003 <0.002 0.001 <0.02 <0.01 <0.001 <0.004 <0.002 

Co mg/Nm3 30min – 8h 0.5 <0.0009 <0.001 <0.00007 <0.001 <0.0001 <0.0004 <0.001 <0.001 <0.001 <0.001 

Cu mg/Nm3 30min – 8h 0.5 <0.09 <0.005 <0.001 <0.001 0.006 <0.01 <0.03 <0.005 <0.02 <0.01 

Mn mg/Nm3 30min – 8h 0.5 <0.007 <0.004 <0.004 <0.002 0.003 <0.005 <0.007 <0.004 <0.002 <0.003 

Ni mg/Nm3 30min – 8h 0.5 <0.005 <0.003 <0.0005 <0.0006 0.02 <0.01 <0.01 <0.006 <0.002 <0.002 

V mg/Nm3 30min – 8h 0.5 <0.001 <0.0016 <0.0002 <0.0002 <0.001 <0.001 <0.007 <0.002 <0.004 <0.002 

Metals mg/Nm3 30min – 8h - 0.005-0.5 <0.0002-0.003 <0.0007-0.02 0.002-0.007 0.002-0.004 <0.07 0.02-0.05 <0.07 <0.2 <0.03 <0.04 

Dioxins and 
Furans 

ng/Nm3 
ng TEQ/Nm3 

6h – 8h 
30min – 8h 

0.1 
- 

- 
0.01-0.1 

0.0008-0.0354 0.001-0.004 <0.001- <0.004 
 

<0.001-0.005 0.0064-0.04 0.003-0.32 
(7 breaches) 

0.003 – 
0.02  

0.001-0.29 
(1 breach) 

0.0003-0.007 0.0009-0.006 

CO mg/Nm3 24h 100 - <0.1 - 20.5 <1 - 11.4 0.8 - 3.2 1 - 3.6 <5.7 <6.1 - 0.4 - 11 <1 <1 
- No emission data available

                                                   
2  The Forus plant has high mean values of HCl and SO2 caused by the low lime addition to the system. 
3  The Hafslund plant has high mean value of SO2, as the waste received in the plant contains plasterboard. 
4  The dioxin concentration of 0.035 ng/Nm3 was measured during a short test period when activated carbon was not added into the system. 



 

 

Data on the comparison in Table 2 can be summarised as follows: 

> The majority of the plants are operating according to the WID emission limits; 

> The majority of the plants are also operating well below the BAT standards (except a few 
exceptions with dioxins, furans and mercury); 

> In total,  eleven incidences of breach have occurred in the past at three separate plants: 

- The Isle of Wight plant has exceeded the emission limit value for dioxin and furans several 
times (7) between March 2010 and July 2011. Also, one incidence of breach regarding mercury 
occurred on March 2011. It should be noted that the Isle of Wright plant is not completely an 
Energos plant. The plant is comprised of an old incinerator where the furnace was replaced 
with an Energos gasifier and oxidizer that is making use of the original boiler and flue gas 
cleaning system from the old incinerator. The investigations that took place after the breaches 
demonstrated that the Energos kit equipment performed in an excellent manner, cracking the 
dioxins in the high temperature oxidation chamber. It was identified that the breaches were 
caused by reformation of dioxins in the original boiler system and a less effective filtration of the 
flue gas. This was resolved by modifying the boiler and flue gas cleaning system at the plant. 
Since then, no more breaches have occurred. One mercury emission breach was caused by 
the breakdown of the activated carbon system (which is not supplied by Energos). 

- The Rannheim plant had two incidents of breach, one with dioxins and furans and one with 
mercury. These occurred in 1998, soon after the commissioning of the plant. These were 
caused by the leakage through the bypass for the bag house filter (used during start-up). This 
bypass was removed within a few months and no more exceedances of emission limits were 
measured and the plant has since been decommissioned. 

Compliance of the proposed gasification plant with Best Practice 
and MEA 
The EU guidance on Best Available Control technology for thermal WtE systems is not prescriptive 
given the very large range of issues and parameters that must be considered in establishing what 
constitutes best practice. One of the key pieces of advice provided in the guidance document is that 
determining what constitutes best practice must take some consideration of; the location proposed for 
a facility; the surrounding environment; and the waste types to be handled. 

Table 3 presents the key factors EMRC considers representing the best practice and an assessment 
of the proposed gasification facility against them. 



 

 

Table 3 Summary of proposed gasification facility with BAT/MEA 
Factor BAT Guidance Assessment of the proposed gasification plant 

against the guidance 

Technology 
selection 
and waste type 

The plant design needs to match the 
types of waste to be accepted. 

The preliminary design has been assessed against 
waste characterizations completed by the EMRC and 
supplied to Energos. Wastes processed by existing 
Energos facilities include similar waste streams to that 
of the EMRC. This would be reviewed at the final 
design stage. 

Waste Assessment Management systems should be in 
place to identify and divert hazardous 
or unsuitable waste types. 

Waste acceptance criteria would be in place to exclude 
hazardous/unsuitable wastes. Management procedures 
would reinforce this and pre-treatment of the waste 
stream before gasification would identify and set aside 
any unsuitable waste. 
 

Waste Feed 
Systems 

Continuous operation is preferable to 
batch operation. 
Recyclable materials such as ferrous 
metals should be recovered where 
feasible. 
Waste should be homogenised in 
terms of calorific value, moisture 
content and density. 

Gasification facility will operate on continuous basis. 
Waste is processed from a two bin collection system 
with dry recyclables collected in the recycling bin. 
Waste is pre-treated to separate ferrous metals. 
Waste is shredded and pre-treated to reduce the size 
of the waste and to homogenise the material. 

Combustion 
systems 

Combustion systems should 
incorporate sophisticated control 
systems to optimise recovery of 
energy, destruction of organic 
compounds and hazardous air 
pollutants. 
The thermal plant should incorporate 
a continuous monitoring system for 
key flue gas parameters. 
Systems should aim to minimise flue 
gas volumes. 
Combustion temperatures should be 
set as low as possible consistent with 
achieving complete destruction of 
organics and HAPs. 
Grate systems should be designed to 
minimise loss of unburnt fines through 
the grate in order to keep residual 
carbon in bottom ash to <3%. 
When gasification or pyrolysis is used, 
in order to avoid the generation of 
waste, it is BAT to: 
 combine the  gasification or 

pyrolysis stage with a subsequent 
combustion stage with energy 
recovery and flue-gas treatment 
that provides for operational 
emission levels  to air within the 
BAT associated emission ranges 
specified in this BAT chapter,  

 and/ or recover or supply for use 
of the substances (solid, liquid or 
gaseous) that are not combusted. 

The Energos gasification technology is developed to 
secure low and stable emissions to air by use of tight 
process control. This is facilitated by a fully automated 
process control system and instruments including 
Continuous Emissions Monitoring System (CEMS) for 
each processing line. The instrumentation enables 
rapid identification of deviations and enables the control 
system to carry out corrective measures. The 
technology minimises flue gas volumes by this tight 
process control. 
The facility will operate at 850°C with 2 seconds 
residence time in the secondary oxidation chamber 
which is consistent with WID recommendations for 
systems operating on feed streams containing less 
than 1% chlorine. 
The proposed design complies with the BAT 
recommendation in terms of a combination of the 
gasification stage with a subsequent combustion stage 
with energy recovery and flue gas treatment to keep 
operational emission levels to within the BAT ranges. 
Bottom ash from the proposed plant will be <3% 
carbon. 

Boiler Design/ 
Energy Recovery 

Flue gas temperatures to the boiler 
need to be controlled to avoid the 
formation of residues on boiler 
surfaces. 
For gasification systems the system 
design should aim to recover 80% of 

The boiler is designed for acid gases by using 
sophisticated materials in the high temperature 
sections and to control the temperature in the low 
temperature sections to avoid condensation of acid 
gases. The heat transfer surfaces are kept clean during 
operation by shot balls and removed deposits are 



 

 

Factor BAT Guidance Assessment of the proposed gasification plant 
against the guidance 

thermal energy. 
Preferentially locate in a position 
where waste heat can be recovered. 
Maximise the  efficiency of electrical 
power production 

separated out and deposited with filter residues 
Proposed system complies with Thermal efficiency 
requirement aiming to recover 80% of thermal energy.  
Because of the proposed location at Red Hill, utilization 
of waste heat is limited to what can be reused in the 
process. Efficiency of electrical power production will 
be maximized but within the constraints of the steam 
pressure selected for the Red Hill site (see response to 
BAT 6 above). 

Flue Gas Treatment 
system 
performance 

Flue Gas system to meet the 
BAT/MEA Operational emission 
targets. 

Proposed gasification facility complies with the 
BAT/MEA operational emission targets (see Table 2) 
and other proposed emission targets. 

Flue-gas 
Treatment Design 

Consider site, cross media and 
energy efficiency factors when 
deciding between Wet, Dry and semi 
dry FGT systems and scrubbing 
reagents. 
Dry activated carbon injection offers 
optimal performance in Heavy metal 
control 
Fabric Filtration best particulates 
conditions and the performance 
control and acts to enhance the 
efficiency of acid gas scrubbing and 
carbon adsorbent performance as 
these coat the filter bags and continue 
to remove these contaminates in the 
flue gas. 
Use CEMS data to control the rate of 
reagent addition based on 
contaminant loadings. 

The flue is cleaned before exiting to the atmosphere 
and it involves the addition of lime or bicarbonate and 
activated carbon (high adsorption materials capable of 
adsorbing acid gases and toxic elements) to the flue 
gas followed by filtration through a bag house (fabric) 
filter. 
Gasification facility uses data from the CEMS to 
optimise combustion conditions and the performance of 
the Flue Gas Treatment system. 

NOx Control Use of Selective Catalytic Reduction 
is BAT where Flue Gas NOx levels 
are high and NOx control is critical 

Gasification plant meets the BAT/MEA performance 
levels. Therefore employment of SCR system is not 
necessary. 

Heavy Metal 
Control 

Combustion/gasification processes 
minimise turbulence and 
concentrations on particulate matter in 
flue gas. 
Minimise flue gas volumes and 
turbulence to minimise particulates. 
Use of carbon injection and fabric 
filters to capture volatile metals and 
particulates. 

Compliant. 

Dioxin Control Comprehensive control over 
combustion parameters to ensure 
complete destruction of organics and 
HAPS including at least 2 seconds 
residence and 850"C  in secondary 
combustion chamber. 
Minimise fly ash in flue gas. 
Rapid quench of temperature in boiler 
to below 250C prevents de-novo 
synthesis of dioxins. 
Use of activated carbon injection and 
fabric filters as an adsorbent. 

Compliant. 

Environmental 
Management 
System 

Implement an Environmental 
Management System (EMS) 
consistent with ISO 14000. 

This will be implemented as part of the Red Hill site 
ISO14000 system. 
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APPENDIX C 
GHG EMISSIONS  
CALCULATIONS 
FOR GASIFICATION 
AND LANDFILL 

 



 

 

 

 
 



 

 

 
 
 
 
 
 



 

 

Based on these calculations Table 9-13 in PER has been amended as follows: 
 
Table 2-1 GHG Emission Estimates for the Proposed Technology Options Table from a 200,000 tpa 
WtE facility and a 150,000 tpa AD facility 

Technology Gross emissions 
CO2 eq tonnes / 

annum 

Direct 
emissions (from 

biogenic material) 
CO2 eq tonnes / 

annum 

Emissions Reduction 
after considering 

energy offsets 
CO2 eq tonnes / annum 

Net  Emissions  
CO2 eq tonnes / 

annum 

Landfill     
(55% Gas 
capture)  

122,485 1,924 22,528 98,033 

Anaerobic 
Digestion 22,979 21,087 19,939 -18,047 

Gasification  189,626 109,689 89,857 -9,920 
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