
 

 

 

 

 

 

rpsgroup.com 

 
 
HIGHTOWN QUARRY RESIDUAL WASTE TREATMENT 
FACILITY 
 

Response to objection concerning greenhouse gas emissions 
and water use 

 
 

 

 

OXF11762 

Rev. 4 

16 October 2020 



MEMO 

OXF11762  |  Response to objection concerning greenhouse gas emissions and water use  |  Rev. 4  |  16 October 2020 

rpsgroup.com Page 1 

Document status 

Version Purpose of document Authored by Reviewed by Approved by Review date 

0 Draft for client comment Tom Dearing - - - 

1 Updated draft Tom Dearing 
Clyde Shanks; 
Colin O’Hanlon 

- 10/09/20 

2 Updated draft Tom Dearing - - 06/10/20 

3 Updated draft Tom Dearing Legal review - 14/10/20 

4 Final for issue Tom Dearing - Tom Dearing 16/10/20 

 

 
The report has been prepared for the exclusive use and benefit of our client and solely for the purpose for which it is 
provided. Unless otherwise agreed in writing by RPS Group Plc, any of its subsidiaries, or a related entity (collectively 

'RPS') no part of this report should be reproduced, distributed or communicated to any third party. RPS does not accept 
any liability if this report is used for an alternative purpose from which it is intended, nor to any third party in respect of 

this report.  The report does not account for any changes relating to the subject matter of the report, or any legislative or 
regulatory changes that have occurred since the report was produced and that may affect the report. 

The report has been prepared using the information provided to RPS by its client, or others on behalf of its client. To the 
fullest extent permitted by law, RPS shall not be liable for any loss or damage suffered by the client arising from fraud, 

misrepresentation, withholding of information material relevant to the report or required by RPS, or other default relating 
to such information, whether on the client’s part or that of the other information sources, unless such fraud, 

misrepresentation, withholding or such other default is evident to RPS without further enquiry. It is expressly stated that 
no independent verification of any documents or information supplied by the client or others on behalf of the client has 

been made. The report shall be used for general information only. 

 

 

Prepared by: Prepared for: 

RPS  

Tom Dearing 

Associate, Climate and EIA 

Clare McParland 

Associate 

6-7 Lovers Walk 
Brighton, East Sussex BN1 6AH 

2nd Floor, 7 Exchange Place  

Belfast BT1 2NA 

T +44 1273 546 800 

E tom.dearing@rpsgroup.com 

T +44 2890 43 43 93 

E clare@clydeshanks.com 

 

  



MEMO 

OXF11762  |  Response to objection concerning greenhouse gas emissions and water use  |  Rev. 4  |  16 October 2020 

rpsgroup.com Page 2 

1 RESPONSE TO OBJECTION 

1.1 Objection by Mr Colin Buick 

1.1.1 Mr Buick has objected to the proposed Hightown Quarry Residual Waste Treatment Facility on the 

grounds of greenhouse gas (GHG) emissions and water consumption. The objection has been made 

in submissions referenced 5212 and 5218: the first submission 5212 is reproduced below; the 

wording concerning GHG emissions and water consumption is identical in both. 

 

 

1.1.2 This memo has been written to respond to the objections raised by Mr Buick. It should be noted at 

the outset that: 
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1. The applicant provided an assessment of GHG emissions from the proposed facility with the 
planning application. This assessment is given in the WRATE lifecycle analysis studies 
submitted1, which concluded that the proposed development would cause a net reduction in 
GHG emissions. 

2. For the avoidance of doubt, in response to Mr Buick’s question “Has the applicant confirmed 
the material being incinerated and the effects on climate change in tonnes of CO2 per kW/h 
[sic] produced?”, yes the applicant has provided information about the expected composition 
of waste, the power generation, and the GHG emissions. This is provided by the WRATE 
assessments, although the WRATE report did not explicitly divide the total GHG emissions 
by the power generation to derive a kgCO2/kWh figure. 

3. Mr Buick’s objection is similar to that previously made by the campaigning organisation ‘UK 
Without Incineration Network’ (UKWIN), to which the applicant has responded in detail in the 
Further Environmental Information submitted in March 20192. Mr Buick’s first objection 
(5212) cites documents from UKWIN as the source of evidence for the points made, 
although the links to these sources have been removed in the second objection (5218). 

1.2 Response – GHG emissions 

1.2.1 Mr Buick states that incineration has a higher carbon intensity than conventional use of fossil fuels 

for power generation (measured as kg of CO2 released per kWh of power generated), focusing on 

incineration of plastics as a comparison with coal combustion. 

1.2.2 It is misleading to compare an Energy from Waste (EfW) facility with a conventional power station 

purely on the basis of power generation. Burning coal, gas or oil in a power station does not provide 

waste management. An accurate comparison must also count the emissions from alternative waste 

management that is avoided by use of the EfW. The alternative is considered to be landfill for 

residual waste that cannot be treated further up the waste hierarchy. 

1.2.3 In the subsequent paragraph Mr Buick’s objection appears to acknowledge this, but still takes the 

emissions part by part – comparing first EfW with landfill (for biogenic material) and then EfW to 

conventional electricity generation (for plastics). The proposed facility will treat mixed residual waste, 

comprising a variety of materials containing fossil and biogenic carbon, and both the electricity 

generation and avoided landfill must be considered together to establish the net effect on GHG 

emissions.  

1.2.4 The WRATE lifecycle analysis submitted with the 2014 Environmental Statement and updated in 

the March 2019 FEI submission1 has done so, and concludes that the proposed development in its 

initial year of operation would offer significant net GHG emission reductions compared to the 

baseline of conventional power generation and landfill for waste disposal. 

1.2.5 As was noted in the applicant’s previous response to similar objections by UKWIN, referencing a 

thorough study of EfW GHG emissions produced for Defra in 20143, a modern EfW with good 

efficiency commissioned now or in the near future was predicted to have carbon savings in the 

majority of scenarios. Taking into account potential biogenic carbon sequestration in landfill, which 

is described in the study as highly uncertain, an EfW could again still perform comparably with the 

                                                      

1 Mott MacDonald, February 2013: Appendix 15.1 to the Environmental Statement: WRATE Study, and 

Mott MacDonald, February 2019: Technical Note – WRATE update Part of the Further Environmental Information submitted in March 

2019 

2 RPS, February 2019: Review of ‘Evaluation of the climate change impacts of waste incineration in the United Kingdom’ by UKWIN. 

Part of the Further Environmental Information submitted in March 2019. 

3 Defra, 2014: Energy recovery for residual waste. A carbon based modelling approach. Ref. WR1910. 

http://randd.defra.gov.uk/Document.aspx?Document=11918_WR1910Energyrecoveryforresidualwaste-

Acarbonbasedmodellingapporach.pdf 

http://randd.defra.gov.uk/Document.aspx?Document=11918_WR1910Energyrecoveryforresidualwaste-Acarbonbasedmodellingapporach.pdf
http://randd.defra.gov.uk/Document.aspx?Document=11918_WR1910Energyrecoveryforresidualwaste-Acarbonbasedmodellingapporach.pdf
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landfill and conventional power generation baseline if there is an increase in biogenic content of the 

waste over time and/or if energy recovery is increased by use of Combined Heat and Power. 

1.2.6 Similarly, a study published very recently by Zero Waste Scotland4 shows that EfWs in Scotland 

currently provide a 15% carbon reduction compared to sending the same waste to landfill, when 

counting the benefit of energy generation at the EfW together with landfill diversion (Table 4). This 

appears to be quite a conservative conclusion and there are elements of the study that should be 

interpreted with caution (see note in Appendix A) but the study does clearly demonstrate the benefit 

of EfW as a solution for diverting residual waste from landfill. 

1.2.7 It must also be emphasised that the proposed development is not only an EfW facility generating 

electricity. It has several other elements that would contribute to GHG emission reductions: 

 as mentioned, front‐end waste sorting and recycling, with the benefit of reducing virgin 
material use and increasing the biogenic to fossil carbon ratio in the residual waste fuel; 

 processing of the bottom ash and recycling of metals; and 

 a CHP‐ready design with the potential to supply heat to customers in the future, further 
improving its energy and carbon efficiency. 

1.2.8 It is acknowledged that the net GHG emission benefits of the proposed development depend on 

factors such as the waste composition and the baseline carbon intensity of power generation, which 

are likely to change during the facility’s lifetime. Most industries, including waste management, will 

need to continue to adapt and innovate over time to support the low carbon transition.  

1.2.9 Entirely separate from this planning application, Indaver (the final bidder and future operator of the 

project if successful) is also looking ahead and exploring opportunities to support decarbonisation 

and the UK government goal of Net Zero by 2050.  Throughout the thermal waste treatment industry, 

initiatives such as hydrogen production through the utilisation of electrolysers, steam and heat off 

take from EfWs to neighbouring residential and/or industrial users, and carbon capture and utilisation 

are being explored. 

1.2.10 In summary, an EfW facility provides a reduction in net total GHG emissions when compared, 

correctly, to both the present-day baseline of electricity generation and landfilling waste. It remains 

misleading to compare the carbon intensity of electricity generation at an EfW facility, in isolation, to 

other power sources: neither conventional power stations nor renewables such as wind turbines 

provide waste management, and the avoided emissions from landfill must be taken into account. 

1.2.11 As Northern Ireland transitions towards net zero carbon, the composition of waste, the mix of power 

generation and the available waste management routes will change over time, and this will all likely 

affect the net total GHG emissions from the EfW facility compared to these alternatives in the future. 

As with most industries, EfW will need to continue to adapt to support the net zero carbon agenda: 

across the industry technologies are being developed to complement the primary waste 

management and energy recovery functions, which will in time further support net zero carbon policy 

objectives.   

1.3 Response – water consumption 

1.3.1 Mr Buick states that EfW facilities have high water use, although it’s not clear what this is relative to. 

                                                      

4 Pratt, K. and Lenaghan, M. (Zero Waste Scotland) October 2020: The climate change impacts of burning municipal waste in Scotland: 

Technical Report. 

https://www.zerowastescotland.org.uk/sites/default/files/ZWS%20%282020%29%20CC%20impacts%20of%20incineration%20TECHN

ICAL%20REPORT.pdf accessed 06/10/20. 

https://www.zerowastescotland.org.uk/sites/default/files/ZWS%20%282020%29%20CC%20impacts%20of%20incineration%20TECHNICAL%20REPORT.pdf
https://www.zerowastescotland.org.uk/sites/default/files/ZWS%20%282020%29%20CC%20impacts%20of%20incineration%20TECHNICAL%20REPORT.pdf
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1.3.2 Water is needed in the EfW process for purposes such as boiler top-up and ash quench, and some 

incidental use for cleaning and staff welfare facilities. Firewater tanks are also maintained as a safety 

measure. However, EfW is not normally regarded as a highly water-intensive industry. Indeed, due 

to the high moisture content of incoming waste, an important part of the mechanical-biological 

treatment facility in the proposed development is to dry out the incoming waste, not add more water. 

1.3.3 The proposed development will not use once-through water cooling, which has very high water 

demand for many traditional power stations. It will use a closed-loop water cooling system5 with heat 

exchange via air cooled condensers, also known as fin-fan coolers. Water will be recirculated within 

this system rather than requiring a continuous supply. 

1.3.4 Process water will be used within the EfW facility where possible, and water consumption among 

other resources is subject to the requirement to demonstrate use of best available techniques (BAT) 

under the regulation of the integrated pollution prevention and control (IPPC) permit for the facility. 

1.3.5 The applicant has consulted Northern Ireland Water (NIW), which confirmed in 20146 and 20197 that 

upgrades to its network have been identified which would ensure that it can meet the daily water 

consumption of the facility and any exceptional firefighting demands. Identifying maximum capacity 

needs (in this case for refilling the firewater tank in 36 hours) is a normal part of providing a water 

network connection for new development, outwith the planning process, and discussions between 

the applicant and NIW are ongoing. 

1.3.6 The risk of climate change causing water supply stress in Northern Ireland is recognised, and NIW 

is obliged by the Water and Sewerage Services (Northern Ireland) Order 2006 (as amended in 2016) 

to plan for this and maintain an adequate supply. NIW’s latest Water Resource Management Plan 

and Drought Plan8, published in 2020, set out its strategy for doing so in the period up to 2042/3. 

Planning for water supply capacity is the responsibility of NIW rather than local councils. 

                                                      

5 As was described in Chapter 15: Climatic Factors, which discussed water  demand in a changing climate 

(http://becon.co.uk/assets/pdfs/15.%20Climatic%20Factors.pdf, accessed 16/10/20) 

6 Northern Ireland Water, Strategic Investment Planning Manager response to planning consultation on 14/04/2014 

7 Northern Ireland Water, Strategic Investment Planning Manager response to planning consultation on 12/04/2019 

8 Northern Ireland Water, March 2020: Water Resource and Supply Resilience Plan. 

https://www.niwater.com/sitefiles/resources/pdf/2020/wrm/waterresourcesupplyresilienceplan-mainreport.pdf, accessed 23/07/20 

http://becon.co.uk/assets/pdfs/15.%20Climatic%20Factors.pdf
https://www.niwater.com/sitefiles/resources/pdf/2020/wrm/waterresourcesupplyresilienceplan-mainreport.pdf
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1 NOTES ON ZERO WASTE SCOTLAND REPORT 

1.1 Introduction 

1.1.1 In October 2020, Zero Waste Scotland (ZWS) published a report titled ‘The climate change impacts 

of burning municipal waste in Scotland’1 that assesses greenhouse gas (GHG) emissions from 

Energy from Waste (EfW) facilities treating residual municipal waste in Scotland, comparing these 

to landfill as the baseline waste management option. 

1.1.2 RPS has reviewed the ZWS report and has prepared this document to provide notes on the 

approach and conclusions of the ZWS work. 

1.2 Conclusions of the ZWS report 

1.2.1 The ZWS report sets out the findings of a lifecycle assessment that has considered direct 

combustion or decomposition emissions, sequestration, energy recovery and displaced baseline 

power or heat generation, recycling and transport in each scenario for waste management. It uses 

a mixture of information from the environmental permit applications of six operating EfW facilities, 

published information about waste composition and carbon content, and a theoretical model of 

landfill supplemented with information from one operating landfill site.  

1.2.2 In addition to the main analysis scenario (reflecting current EfW and landfill operation with current 

waste composition in Scotland), other scenarios are explored in which the waste composition 

changes to have more plastic and less biodegradable material, or all landfilled waste is diverted to 

EfW, and/or all EfWs are upgraded to combined heat and power (CHP) operation. 

1.2.3 The study shows that: 

• managing waste at the six Scottish EfWs studied causes 15% less GHG emissions than 
sending the same waste to landfill: the carbon intensity is 219 kgCO2e/t waste for EfW 
compared to 257 kgCO2e/t waste for landfill (Table 4 and Section 3.2); 

• in total, landfill accounts for around four times the GHG emissions in Scotland than EfW 
(Table 7); and 

• if all landfilled waste in Scotland were sent to electricity-only or CHP EfW facilities, total GHG 
emissions would be reduced by 7% or 27% respectively compared to the present-day mix of 
EfW and landfill. 

1.2.4 Nevertheless, the study concludes by stating that “EfW can no longer be considered a low carbon 

technology” (page 34). This conclusion seems at odds with the evidence presented in the report. 

The conclusion is instead based on the fact that EfW has a higher carbon intensity per kWh of 

electricity generated than the marginal alternative power generation sources in the UK’s grid 

electricity mix. 

1.2.5 This is misleading. As the ZWS study acknowledges on page 7, the primary purpose of EfW is waste 

management. An EfW does not only generate electricity, and other power generators do not provide 

a solution for waste management. While decarbonisation of the grid has been a great success story, 

especially in Scotland with abundant wind resources, wind turbines cannot take the place of landfills. 

 

1 Pratt, K. and Lenaghan, M. (Zero Waste Scotland) October 2020: The climate change impacts of burning municipal waste in Scotland: 

Technical Report. 

https://www.zerowastescotland.org.uk/sites/default/files/ZWS%20%282020%29%20CC%20impacts%20of%20incineration%20TECHN

ICAL%20REPORT.pdf accessed 06/10/20 

https://www.zerowastescotland.org.uk/sites/default/files/ZWS%20%282020%29%20CC%20impacts%20of%20incineration%20TECHNICAL%20REPORT.pdf
https://www.zerowastescotland.org.uk/sites/default/files/ZWS%20%282020%29%20CC%20impacts%20of%20incineration%20TECHNICAL%20REPORT.pdf
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1.2.6 When the carbon intensity is considered, correctly, on the basis of electricity generated and waste 

diverted from landfill, the study indicates that EfW provides a 15% net carbon intensity saving (in 

kgCO2e/tonne of waste) as shown in Table 4. This would seem to be a rather conservative estimate 

– discussed further in the notes on the ZWS methodology, below. 

1.2.7 In addition, as the ZWS study rightly acknowledges on page 34, climate change is not the only 

relevant consideration when assessing the environmental impacts of waste management, with land-

take, air and water pollution also being important. 

1.2.8 In its sensitivity analyses, exploring alternative scenarios or assumptions, the study also shows that: 

• increasing the proportion of plastic content in waste (and therefore, proportionally, reducing 
the biodegradable content) could cause electricity-only EfW facility emissions to be greater 
than landfill per tonne of waste where the plastic content reaches around 17% by weight; 
and 

• hypothetically, a mechanical-biological treatment (MBT) process that could extract 
biodegradable material from mixed municipal waste before it is sent to EfW or landfill, 
reducing the biodegradable content threefold (from 15% to 5%) could offer substantial further 
total GHG reductions where a combination of CHP EfW and landfill is used for waste 
management. 

1.2.9 It’s not clear why the proportion of plastic in residual waste is expected to increase, especially if the 

forthcoming ban on landfilling biodegradable waste in Scotland leads to that material being treated 

in EfWs instead. The study demonstrates the benefit of using biodegradable waste for power 

generation, with net neutral emissions from combustion of this material compared to significant 

methane emissions from landfill. 

1.2.10 Considerable experience has been gained in the UK waste management industry of implementing 

MBT pre-treatment systems for mixed residual waste. This can be a valuable part of the waste 

management solution and can improve recycling rates, but experience has also shown that cleanly 

separating out biodegradable waste for alternative treatment is challenging. No evidence is 

presented in the ZWS study for the posited rate of biodegradable waste separation being achievable. 

1.3 Notes on ZWS study methodology 

1.3.1 The ZWS study is based on information about six existing plants in Scotland: three conventional 

moving-grate or fluidised bed designs exporting electricity only, one small-scale moving grate design 

exporting heat only, and two gasification facilities with MBT front ends. It notes that four of these six 

facilities were newly operating and reached only partial operational capacity in the study year, 2018. 

It’s not clear that the results are therefore representative of an EfW facility operating at its full design 

capacity and efficiency. Newly commissioned plants will not necessarily reach their optimum 

operating regime immediately, with a degree of operational bedding in required; and one of the 

facilities included in the study was partly shut down during 2018 due to a fire, making it unlikely to 

be representative of normal operation. 

1.3.2 In calculating the benefit of displacing marginal electricity generation, the study uses an average 

marginal carbon intensity factor for the UK (and a lower factor for Scotland as a point of comparison). 

If the findings of the study are used in other contexts, it would be essential to apply an appropriate 

location- or market-specific marginal generation carbon intensity factor, which in some contexts 

could be much higher. This would have a significant effect on the study outputs, with the benefits of 

EfW being much greater where the carbon intensity of marginal generators displaced is higher. 

1.3.3 The landfill model in the study assumes that 53% of biogenic carbon is sequestered and only 34% 

of methane is emitted from the landfill after sequestration and gas capture. Other studies have 

described the proportion of biogenic carbon not degraded in landfill, and its sequestration over the 

long term, as highly uncertain. The net GHG emissions predicted by a landfill model are very 

sensitive to this factor, which has not been explored in the study. Small changes to the assumed 
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biogenic carbon sequestration and landfill gas capture rates can dramatically alter the GHG 

emissions balance calculated for a landfill and hence the comparison with alternative waste 

management. 

1.3.4 Based on equation 3 in the study on page 20, the calculation of power generated by using landfill 

gas appears to be in error as it does not have a term for the efficiency of a landfill gas engine, which 

would typically be in the range of around 35-40%. If this has been omitted, as it appears from the 

equation, then the benefit of power generated from landfill gas has been significantly overstated. In 

turn this would lead to the benefit of EfW over landfill having been understated in the study. Further, 

the study states immediately above equation 3 that the methane combusted in the gas engines is 

released as CO2; this is correct but should be a net neutral term in the landfill balance (being of 

biogenic origin) and it is unclear from the study whether that has been correctly calculated. 

1.3.5 The study has based its estimate of energy generation at the EfW facilities on design values from 

their environmental permit applications, scaled down by the ratio of actual waste throughput to 

maximum design throughput (again from the permit application) and with an 80% load factor applied. 

This approach is likely to have underestimated the energy generation and therefore to have 

overstated the carbon intensity per unit energy. The design values presented in permit applications 

are the corners of a maximum operating envelope, defining the maximum throughput and maximum 

generating capacity that is consented. The maximum waste throughput is for the lowest calorific 

value waste. It is therefore not necessarily correct to scale down the estimated energy generation 

for a lower waste throughput in a particular operating year: in reality the lower throughput is likely 

just to reflect waste received having had a higher calorific value and the design energy output still 

being achieved. The waste composition used in the study to estimate carbon content was for waste 

with a typical, not low, calorific value. 

1.3.6 Given the pressing need to reduce GHG emissions in the immediate future before 2050, with the 

goal of staying well below a two degrees centigrade global average temperature rise, the choice of 

a 100-year global warming potential (GWP) factor in the study may undervalue the impact of 

methane emissions from landfill during this critical period. (Methane emissions are avoided by 

combustion of waste in EfWs.) The 20-year GWP of methane2 is 86, three times higher than the 

100-year value used in the ZWS study. This would substantially alter the relative GHG emissions 

from an EfW facility compared to landfill during the typical 20-year operating lifetime of a facility.   

1.3.7 The study describes fossil carbon as being “sequestered” in landfill. For fossil carbon this should be 

a zero term not a negative term (sequestration) in the landfill balance equation. It’s not clear from 

the study methodology which approach has been applied, and the net landfill emissions might 

therefore be underestimated. 

1.3.8 Finally, the study notes that two of the EfW facilities had higher net GHG emissions than the others 

because they did not incorporate front-end waste sorting with additional recovery of recyclables on-

site, whereas such additional recycling is assumed to be present at landfills. This is not a like-for-

like comparison because, following the waste hierarchy, EfW and landfill are used for treatment of 

residual waste (after recycling). If pre-treatment and recycling has occurred before the waste is sent 

to the EfW, this should not penalise EfW in the analysis purely due to being outside the assessment 

boundary: an appropriately specific residual waste composition should be used.  

1.4 Conclusion 

1.4.1 The ZWS study provides valuable lifecycle impact assessment data comparing the existing 

operation of EfW facilities and landfill for residual waste treatment in Scotland. The conclusions 

drawn from that data are misleading, however: while the study has presented a carbon intensity per 

 

2 IPCC Fifth Assessment Report, WG1; with climate-carbon feedbacks 
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tonne of waste treated, showing that this is significantly lower for EfW than landfill, the conclusion 

section instead uses only a carbon intensity per unit of electricity generated to suggest that EfW is 

not a low carbon technology, treating it as a power station and entirely ignoring its role in waste 

management. 

1.4.2 In addition, there are a number of areas of the study methodology which, taken together, are likely 

to have underestimated the net greenhouse gas emissions from landfill and overestimated the net 

greenhouse gas emissions from an EfW. The actual carbon intensity reduction from treating waste 

in EfW rather than landfill is likely to be significantly greater than the 15% reported in the study. 

1.4.3 Finally, caution should be used when applying the study’s data to EfW in other contexts outside the 

six facilities in Scotland. In particular, where projects incorporate front-end recycling and/or where 

the baseline carbon intensity of power generation is higher, the benefits of EfW will be greater. 


