
 

Drax BECCS Project 

Planning Examination 2022-2023 

  Deadline 2 (D2), February 22nd 2023 

Written Representation (WR) 

 

 

 
Climate Emergency Planning and Policy 

 SCIENCE  POLICY  LAW  
Page 1 of 58  

 

 

 
Author Details 

Name Dr Andrew Boswell 

Position Scientist and Consultant 

A66 Northern Trans-Pennine 

Project Link Roads Registration 
20032289 

Organisation   Climate Emergency Policy and Planning (CEPP)  

Examination Principle Issues Climate Change 

 

 

DEADLINE D2 SUBMISSION 

 

I am a scientist with a background in computer modelling of complex phenomena, including climate 

change. Between 1995 and 2006, I ran the high-performance computer service at the University of 

East Anglia. I also have 17 years’ experience working on planning and climate change issues as a 

councillor both on Norwich City Council and on Norfolk County Council, and as an environmental 

consultant. My current work at CEPP is to promote the necessary rapid response to the Climate and 

Ecological Emergencies in mainstream institutions, such as local authorities, planning inquiries and 

government, through the lenses of science, policy, and litigation. (Further resume in Appendix H). 

 

In so far as the facts in this statement are within my knowledge, they are true.  In so far as the 

facts in this statement are not within my direct knowledge, they are true to the best of my 

knowledge and belief.  

 

 

 

 

SUMMARY 

 

This Written Representation considers the legal and scientific implications of the land use, land-use 

change, and forestry (“LULUCF”) greenhouse gas (“GHG”) emissions of the scheme.  These are 

indirect emissions of the project, but comprise a very significant, and centuries long climate change 

impact associated with the proposed Drax facility.   

 

Consideration of these LULUCF emissions and their impacts shows that the biomass combustion 

process cannot be considered “carbon neutral” within the timescales of current national climate 

policy (ie until 2050).  The biomass combustion might eventually be carbon neutral (for example 

after 2200), but the centuries long climate change impact remains from increased absolute carbon 

emissions in the atmosphere until carbon neutrality is reached. 

 

Irrespective of the fact that carbon capture and storage (“CCS”) is proposed, the severe carbon 

accounting error on the biomass combustion process itself means that all other subsequent 

assessment is flawed, and deeply incorrect in scientific terms.  Without proper calculation, 

description and significance assessment of the LULUCF emissions of the project, the impact of the 

Drax BECCS project on the UK national legally binding targets and budgets is simply unquantified 

and unknown. 
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The science on this matter has been available since at least 2009.  Three key papers are supplied in 

Appendices.  Recent modelling is described from one of the papers.  This shows, in terms of the 

effects of LULUCF emissions from the biomass fuel process associated with the project on global 

carbon cycles, that forest regrowth might eventually remove carbon dioxide generated by Drax from 

the atmosphere, but regrowth is uncertain and takes time, decades to a century or more. 

 

The science appended shows, then, that the transboundary, long-term impacts on the global carbon 

cycle of the LULUCF emissions have a duration of centuries.  The Environmental Impact 

Assessment regulations require that such indirect impacts (including transboundary, cumulative, 

short-term, long-term significant effects) are identified, described and assessed within the 

Environmental Statement.   They have not been on the Drax application which is a breach of the 

2017 regulations.  Under section 104 (5) of the Planning Act 2008 such a breach overrides 

according with the applicable national policy statements, for decision making on the application.  

 

I note the Office for Environmental Protection has recently intervened in the appeal of R (Finch) v 

Surrey County Council on the matter of the “principles for determining the proper approach to the 

assessment of indirect effects under the EIA legislation” and I explain the similar nature of the legal 

issues involved my main text.  

 

The UK now has a legal and policy framework on Climate Change which contains several legal 

requirements, for example: the Net Zero target 2050, the Sixth Carbon Budget, the 2030 68% 

reduction target, the 2035 78% reduction target; and policy to deliver these legal requirements, for 

example, the Net Zero Strategy.  Without proper calculation, description and significance 

assessment of the LULUCF emissions of the project, the impact of these legally binding targets and 

budgets is unknown.   This is a short-term impact which just is not known or presented by the 

applicant in the Environmental Statement. 

 

The key issue is then how the LULUCF emissions from upstream fuel production may be 

calculated, described, and assessed.  This is a necessary step for the application to discharge the 

requirements under the 2017 regulations, and for the Secretary of State to be able to make a 

determination under section 104 of the 2008 Act.   

 

I respectfully suggest to the Examining Authority (“ExA”) that this matter needs urgent resolution.  

I request that the ExA give consideration to Reg 20 (1) of the 2017 Regulations which provides the 

Examining authority with the option to ‘suspend consideration of the application’ if it is necessary 

for the ES to contain further information. 

 

Further, it is essential that the Secretary of Statement is fully briefed on the science of this issue, 

and the ramifications of it for delivery of international and national climate targets, and gives 

detailed and due consideration to it before making a determination on the proposal. 

 

In any case, as a retired scientist who has read the science on this matter for years, I do not think 

that the Government has properly considered the totality of the environmental impacts from 

biomass with carbon capture and storage in developing its policy, and I submit that the project 

should be recommended for refusal.     
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1 INTRODUCTION 

 

1.1 Deadline 2 (D2) 

 

1 This is my Written Representation submission for Deadline D2. I previously submitted a 

Relevant Representation which is reproduced in clear format at Appendix G.  

 

2 LEGAL AND POLICY FRAMEWORK 

 

2.1 Planning Act 2008 

 

2 As laid out at paragraphs 15.2.7 onwards of the Environmental Statement (ES) [APP-051], 

the applicable policy framework for the application includes: 

 

• The Overarching National Policy Statement for Energy (EN-1) 

• Draft Overarching National Policy Statement for Energy (EN1) 

• National Policy Statement for Renewable Energy Infrastructure (EN-3) 

• Draft National Policy Statement for Renewable Energy Infrastructure (EN-3) 

 

3 As the application has applicable national policy statements, section 104 of the Planning Act 

2008 (“the 2008 Act”) applies to the decision making.  This states that the Secretary of State 

must decide an application for energy infrastructure in accordance with the relevant NPSs 

except to the extent s/he is satisfied that to do so would: 

 

• lead to the UK being in breach of its international obligations (s104(4)); 

• be in breach of any statutory duty (s104(5)); 

• be unlawful (s104(6)); 

• result in adverse impacts from the development outweighing the benefits (s104(7)); 

or 

• be contrary to regulations about how its decisions are to be taken (s104(8)). 

 

2.2 The 2017 Regulations 

 

4 The Scheme is a Nationally Significant Infrastructure Project (“NSIP”) within the meaning 

of s.14 and s.22 of the 2008 Act and is an EIA development. EIA of NSIPs is governed by 

the Infrastructure Planning (Environmental Impact Assessment) Regulations 2017 (“the 

2017 Regulations”).  

 

5 The EIA process, including the preparation of an Environmental Statement (ES), must 

identify, describe and assess (those being separate statutory steps) in an appropriate manner, 

in light of each individual case, the direct and indirect significant effects of the proposed 

development on various prescribed factors, including climate (for example the nature and 

magnitude of greenhouse gas emissions): see reg. 5(1), 5(2)(c) and Schedule 4, para. 5(f) of 

the 2017 Regulations.  Further details are given in Appendix A. 
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6 Paragraph 5 of Schedule 4 to the 2017 Regulations requires the environmental statement to 

include: 

 

“A description of the likely significant effects of the development on the environment 

resulting from, inter alia: 

 

[…] 

 

(e) the cumulation of effects with other existing and/or approved projects […] 

 

(f) the impact of the project on climate (for example the nature and magnitude of 

greenhouse gas emissions) and the vulnerability of the project to climate change. 

 

[…] 

 

The description of the likely significant effects on the factors specified in regulation 

5(2) should cover the direct effects and any indirect, secondary, cumulative, 

transboundary, short-term, medium-term and long-term, permanent and temporary, 

positive and negative effects of the development …”. 

 

7 The Secretary of State is obliged to make a decision which complies with the 2017 

Regulations, and section 104 (4), (5) and (8) require that this obligation is discharged before 

accordance with the relevant NPSs is considered.  

 

3 LULUCF GHG emissions 

 

8 The United Nations1 define “Land use, land-use change, and forestry” (“LULUCF”), also 

referred to as Forestry and other land use (FOLU), as a "greenhouse gas inventory sector 

that covers emissions and removals of greenhouse gases resulting from direct human-

induced land use such as settlements and commercial uses, land-use change, and forestry 

activities." 

 

9 LULUCF has impacts on the global carbon cycle and as such, these activities can add or 

remove carbon dioxide (or, more generally, carbon) from the atmosphere, influencing 

climate2.  

 

3.1 Treatment of LULUCF GHG emissions in the EIA scoping 

 

10 The Scope of the assessment of GHG emissions from the project is presented at section 15.4 

of the ES [APP-051].   

 

 

 
1 "Glossary of climate change acronyms and terms", UNFCCC website, at: 

       

2 “Land use, land-use change, and forestry”, Wikipedia page at:   
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11 I am concerned mainly with operational GHG emissions in this submission.  However, I 

note under Table 15.3 of the ES [APP-051], that the Applicant identifies “Land use, land use 

change and forestry (LULUCF) at construction phase” as PAS 20803 module A5 

construction phase GHG emissions, and as scoped in. 

 

12 For operational emissions, under Table 15.4 of the ES [APP-051], the Applicant identifies 

“LULUCF during operation” as PAS 2080 module B8 operational phase GHG emissions is 

scoped in. 
 

13 Paragraph 15.3.37 explains what LULUCF emissions are scoped in as “for the Proposed 

Scheme, this relates to habitats that are reinstated, retained or improved”  This is 

essentially only LULUCF emissions from the proposed development site, or close to it, 

comprising the “East Construction Laydown Area, Woodyard, Habitat Provision Area, and the 

Off-site Habitat Provision Area”.   

 

14 Critically, this does not include process LULUCF emissions generated from biomass fuel 

production and their interaction with the global carbon cycle.  A very narrow definition of 

LULUCF GHG has been used in the scoping; for example, it only covers direct effects at the 

site and the Off-site Habitat Provision Area.  It does not cover “indirect, secondary, 

cumulative, transboundary, short-term, medium-term and long-term, permanent and 

temporary, positive and negative effects” of LULUCF GHGs associated with  the project as 

required by the 2017 regulations.  
 

3.2 Treatment of LULUCF GHG emissions in the ES 
 

15 Growing trees and felling them for biomass fuel production has a LULUCF carbon 

footprint.  The science shows that this is a complex footprint which varies over time, on the 

timescales of centuries.  The simplistic assumption that the carbon released from biomass 

combustion is immediately sequestered by new forest growth is false: the effects on the 

carbon cycle over  time are critical as will be made clear in the later section on the 

“Scientific implications”.    Whilst a number on nations, including the United Kingdom, 

consider bioenergy to be carbon neutral and exclude the carbon dioxide generated from wood 

bioenergy combustion from GHG accounting, this is also false and incorrect scientifically.   

 

16 Irrespective of the fact that carbon capture and storage (“CCS”) is proposed, the severe 

carbon accounting error on the biomass combustion process itself resulting from omitting 

LULUCF emission from fuel processing means that all other subsequent assessment in the 

ES is flawed, and also deeply incorrect in scientific terms.   

 

17 I am aware that it is because the UK consider “bioenergy to be carbon neutral” that the 

LULUCF emissions for the fuel production of wood for Drax have not been accounted 

for in the ES.  As well as the extremely limited and misleading scoping of LULUCF 

emissions under PAS 2080, Plate 1.1 in “Appendix 15.2: Proposed Scheme GHG Emissions 

 

 
3 BSI. (2016). PAS 2080: Carbon Management in Infrastructure. BSI.  
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Calculation” [APP-169] also makes it clear that the LULUCF emissions accounted for under 

operational emissions are not from the fuel production supply chain.   

 

18 Further confirmation of this comes from paragraph 15.5.27 which lists the stages of 

“biomass sourcing” supply chain emissions (a. to h.).  The LULUCF emissions from fuel 

production are not included (and are not included under item “a. Processing at origin”).  The 

very significant impact of LULUCF emissions on the global carbon cycle has been omitted 

from the fuel sourcing.   

 

3.3 Legal implications of the exclusion of fuel production LULUCF GHG emissions  

 

19 The 2017 Regulations: The main implication is that the LULUCF emissions associated 

with the scheme, not just for the next decade, or until 2050, but for centuries has been 

omitted, and this breaches the requirements under the 2017 regulations to describe “the 

likely significant effects on the factors specified in regulation 5(2)” including “any indirect, 

secondary, cumulative, transboundary, short-term, medium-term and long-term, permanent 

and temporary, positive and negative effects of the development”.   

 

20 The ES, therefore, does not comply with the 2017 Regulations as LULUCF emissions from 

fuel production around the world and their effects have not been accounted for, nor assessed, 

in the ES.  I submit that this is unlawful and breaches the 2017 regulations.   

 

21 The Secretary of State is obliged to make a decision which complies with the 2017 

Regulations and section 104 (4), (5) and (8) require that this obligation is discharged before 

accordance with the relevant NPSs is considered. 

 

3.4 Other implications of the exclusion of fuel production LULUCF GHG emissions  

 

22 Study area:  Paragraph 15.6.1 states “the GHG assessment is not restricted by geographical 

area but instead includes any increase or decrease in GHG emissions as a result of the 

Proposed Scheme, wherever that may be”.  This is false as the LULUCF emissions from fuel 

production are not accounted for in the ES. 

 

23 BEIS Biomass Policy Statement (“BPS”): This states: 

 

“The Government is clear that any BECCS deployment must be genuinely and credibly ‘net 

negative’, meaning it must remove more GHG emissions from the atmosphere than it 

creates, and store them in long-term geological storage. This assessment would include all 

GHGs (including methane and nitrous oxide) from the whole BECCS supply chain, 

including carbon capture at the capture plant and eventual store.”   

 

24 The ES is not consistent with the BEIS BPS as the LULUCF emissions from fuel production 

which are part of the “whole BECCS supply chain” are not accounted for in the ES. 
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3.5 Further implications of breaching the 2017 regulations  

 

25 I draw the ExA’s attention to the recent intervention by the Office for Environmental 

Protection (“OEP”) in the appeal of R (Finch) v Surrey County Council on February 9th 

2023.  The OEP Press Release is provided in Appendix F.   This concerns a judicial review 

of the grant of planning permission for new oil wells on a site in Surrey. The Supreme Court 

will consider whether Surrey County Council (SCC) acted lawfully by not requiring the 

development’s environmental impact assessment (EIA) to assess the impact of greenhouse 

gas emissions resulting from the future combustion of oil produced by the new oil wells.  

The specific issue in the Finch case is the indirect effects under the 2017 Regulations of 

downstream GHG emissions from the consumer combustion of the oil. 

 

26 I submit that the indirect emissions from LULUCF emissions from the fuel production for 

the Drax proposal is arguably a similar legal issue.  In the Finch case, the treatment of 

downstream emissions from fuel combustion under the EIA Regulations is under judicial 

review, and in the Drax examination the treatment of upstream emissions from LULUCF 

emissions from the fuel production under the 2017 regulations is of concern.  

 

27 It should be noted that General Counsel for the OEP, Peter Ashford highlighted clarification 

of the principles involved as the reason for the OEP intervention in saying “We hope that the 

Supreme Court will take this opportunity, and will develop principles for determining the 

proper approach to the assessment of indirect effects under the EIA legislation”, see 

Appendix F.  
 

3.6 Errors in the ES 

 

28 With reference to the very limited dealing of LULUCF emissions in the ES (not related to 

the fuel production LULUCF emissions), I report two errors.  

 

29 The first is that Table 15.8 gives “Land use, land use change and forestry (LULUCF)” 

emissions as -10,863tC [tonnes of carbon(C), not carbon dioxide (CO2)].  This is the same 

figure as in Table 1.1 of Appendix 15.1 [APP-168]  for the baseline GHG calculation.     

 

30 However in the final assessment table at Table 15.11, the “Baseline scenario potential 

carbon storage (tC)” is given as -8,760tC.  This figure is not consistent with the figure of -

10,863tC above. 

 

31 The wrong net figure of 707tC is then put into the main table in Table 15.11 where the units 

are tCO2.  The second error is that the sum of the table “Net total” is wrong as data in two 

different physical units (tC and tCO2) have been summed.    
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4 SCIENTIFIC IMPLICATIONS OF THE EXCLUSION OF LULUCF EMISSIONS 

FROM FUEL PRODUCTION 

 

32 The issue that the impact of biomass energy lifecycle on the global carbon cycle on a 

centuries timescale was being incorrectly considered by governments is not new.  Scientists 

have been warning of a critical climate accounting error that required “fixing” since 20094.   

 

33 I consider this of such importance that I reproduce as appendices 3 key papers: 

 

C. “Does wood bioenergy help or harm the climate?”, Professor John Sherman, 

Massachusetts Institute of Technology (MIT) and colleagues, Appendix C 

 

D. “Correcting a fundamental error in greenhouse gas accounting related to 

bioenergy”, Professor Helmut Haberl, Alpen-Adria Universitaet, Vienna and 

colleagues, Appendix D 

 

E.  “Serious mismatches continue between science and policy in forest bioenergy”, 

Dr Michael Norton, EASAC5 Secretariat, German Academy of Sciences 

Leopoldina and colleagues, Appendix E 

 

4.1 A short walk through the 2022 paper 

 

34 I refer the ExA to the paper from Professor John Sherman from MIT and colleagues which 

is fully reproduced at Appendix C and is entitled “Does wood bioenergy help or harm the 

climate?”.   The relevance of the paper is clear from these sentences in the abstract:  

 

“Therefore, the first impact of wood bioenergy is to increase the carbon dioxide in 

the atmosphere, worsening climate change. Forest regrowth might eventually 

remove that extra carbon dioxide from the atmosphere, but regrowth is uncertain 

and takes time – decades to a century or more, depending on forest composition and 

climatic zone – time we do not have to cut emissions enough to avoid the worst 

harms from climate change. More effective ways to cut greenhouse gas emissions 

are already available and affordable now, allowing forests to continue to serve as 

carbon sinks and moderate climate change.” 

 

35 The key issue is the interaction of the carbon lifecycle of a biomass facility and its fuel 

production with the global carbon cycle, which poses questions such as “when wood 

biomass is combusted how long does it take to be genuinely become “carbon neutral” (also 

known as the “carbon debt payback time”)?”  and if there is delay, “what is the effect on the 

climate?”.  To answer this, the paper asks a series of questions: 

 

 

 
4 Searchinger, T.D., Hamburg, S.P., Melillo, J., Chameides, W., Havlik, P., Kammen, D.M., Likens, G.E., Lubowski, R.N., Obersteiner, M., Oppenheimer, M., Philip Robertson, G., Schlesinger, 

W.H., David Tilman, G., 2009. Fixing a critical climate accounting error. Science 326, 527–528.  

5 European Academies' Science Advisory Council 
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(A) How much carbon dioxide does burning wood for energy add to the atmosphere? 

 

(B) Will the forests harvested for bioenergy regrow? If so, how long will it take? 

 

(C) Are the forests harvested for bioenergy growing and removing carbon dioxide 

now? 

 

36 The authors then generate a “dynamic lifecycle assessment (“DLA”) of wood bioenergy” 

examining these questions out to 2200 and beyond.  Point (C) is crucial, and the DLA shows 

that: 

 

“… the carbon sequestered by regrowth is initially less than the carbon the forest 

would have stored had it not been harvested” 

 

This means the biomass combustion emissions have been added to the atmosphere, have not 

been compensated, and therefore increase global levels of CO2.  

 

37 The paper also notes that regrowth is uncertain (other uses may be made of the land in land 

use change), and regrowth takes time.   

 

38 This is the crux of the issue about LULUCF emissions from the fuel production for the 

project.  The carbon sunk in the trees which are processed for fuel is not replaced by 

regrowth in zero time.  This leads to increases in atmospheric GHG emissions now.  The 

harvesting also prevents additional growth in the forest and carbon sinking from that growth 

is lost over the next few decades.  

 

39 For an example of a forest6 harvested for biomass fuel in 2025, the impact is to increase 

(absolute levels of) GHG emissions until 2040.  If genuinely zero-carbon energy was used 

instead of biomass, then the atmospheric CO2 from the combusted fuel in the biomass case 

remains above its initial level before 2025 (ie: zero) until after 2200.  The paper explains 

that after centuries of carbon debt payback “eventual carbon neutrality” may be reached for 

the combusted biomass.  However “eventual carbon neutrality” is not “climate 

neutrality”.    

 

40 It should be noted that the authors point out that their DLA modelling is optimistic as it does 

not include additional losses of CO2 due to soil disturbances in harvesting (eg: soil carbon 

oxidation), and it does not consider non-climate harms (ecological eg: habitat fragmentation 

and loss of biodiversity).  I anticipate that some of these latter ecological harms may be dealt  

with by Biofuelwatch in their written representation.  

 

41 All of these indirect climate and ecological impacts of the Drax project associated with the 

fuel production are not being accounted for in the ES in breach of the EIA Regulations.  

 

 
6 a 50-year-old oak-hickory forest in the south-central USA 
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42 The paper addresses these impacts are, and states: 

 

“Even temporarily elevated levels of atmospheric carbon dioxide cause irreversible 

climate damage (IPCC 2022; Solomon et al. 2009). The excess carbon dioxide from 

wood bioenergy begins warming the climate immediately upon entering the 

atmosphere. The harms caused by that additional warming are not undone even if 

the carbon debt from wood energy is eventually repaid:” 

 

43 The seriousness of this cannot be underestimated.  As the papers states: 

 

“The excess warming from wood bioenergy increases the chances of going beyond 

various climate tipping points that could lead to runaway climate change: emissions 

“pathways that overshoot 1.5°C run a greater risk of passing through ‘tipping points,’ 

thresholds beyond which certain impacts can no longer be avoided even if 

temperatures are brought back down later on” (IPCC 2018, 283). Carbon neutrality 

is not climate neutrality.”   {Emphasis in original}  

 

44 It is on the basis of this very serious impact of the LULUCF emissions from the operation of 

the Drax scheme, via its fuel production, on international and national climate targets that 

the breaching the 2017 regulations is extremely significant.  This is not a “minor breach”: 

it is very serious and a response must be made by the applicant on the matter.  Further, it is 

essential that the Secretary of Statement is fully briefed on the science of this issue, and 

the ramifications of it for delivery of international and national climate targets, and 

gives detailed and due consideration to it before making a determination on the 

proposal. 
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5 IMPLICATIONS OF THE EXCLUSION OF LULUCF EMISSIONS FROM FUEL 

PRODUCTION FOR THE EXAMINATION 

 

45 The UK now has a legal and policy framework on Climate Change which contains several 

legal requirements, for example: the Net Zero target 2050, the Sixth Carbon Budget, the 

2030 68% reduction target, the 2035 78% reduction target; and policy to deliver these legal 

requirements, for example, the Net Zero Strategy.  Without proper calculation, description 

and significance assessment of the LULUCF emissions of the project, the impact on these 

legally binding targets and budgets is simply unquantified and unknown.   This is a short-

term impact which just is not known or presented by the applicant in the Environmental 

Statement. 

 

46 The key issue is then how the LULUCF emissions from upstream fuel production may be 

calculated, described and assessed.  This is a necessary step for the application to discharge 

the requirements under the 2017 regulations, and for the Secretary of State to be able to 

make a reasoned decision under section 104 of the 2008 Act.   

 

47 I respectfully suggest to the Examining Authority (“ExA”) that this matter needs urgent 

resolution.  I request that the ExA give consideration to Reg 20 (1) of the 2017 Regulations 

which provides the Examining authority with the option to ‘suspend consideration of the 

application’ if it is necessary for the ES to contain further information. 
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6 CONCLUSIONS 

 

48 Indirect LULUCF GHG emissions from the upstream fuel processing comprise a very 

significant, and centuries long climate change impact associated with the proposed Drax 

facility. 

 

49 Consideration of these LULUCF emissions and their impact shows that the biomass 

combustion process cannot be considered “carbon neutral” within the timescales of current 

national climate policy (ie until 2050). 

 

50 The Environmental Impact Assessment regulations require that such indirect impacts 

(including transboundary, cumulative, short-term, long-term significant effects) are 

identified, described and assessed within the Environmental Statement.  They have not been 

on the Drax application which is a breach of the 2017 regulations.   

 

51 The Secretary of State cannot make a legitimate decision under section 104 of the 2008 Act 

until the requirements under the 2017 regulations have been discharged. 

  

52 I respectfully suggest to the Examining Authority (“ExA”) that the matter of the upstream 

LULUCF emissions from biomass fuel processing needs urgent resolution.  I request that the 

ExA give consideration to Reg 20 (1) of the 2017 Regulations which provides the 

Examining authority with the option to ‘suspend consideration of the application’ if it is 

necessary for the ES to contain further information. 

 

53 Further, it is essential that the Secretary of Statement is fully briefed on the science of this 

issue, and the ramifications of it for delivery of international and national climate targets, 

and gives detailed and due consideration to it before making a determination on the 

proposal. 

 

54 In any case, as a retired scientist who has read the science on this matter for years, I do not 

think that the Government has properly considered the totality of the environmental impacts 

from biomass with carbon capture and storage in developing its policy, and I submit that the 

project should be recommended for refusal. 

 

 

 

 

Dr Andrew Boswell,  

Climate Emergency Policy and Planning, February 22nd 2023 
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7 APPENDIX A: LEGAL FRAMEWORK: ENVIRONMENTAL IMPACT 

ASSESSMENT 

 

55 The Scheme is a Nationally Significant Infrastructure Project (“NSIP”) within the meaning 

of s.14 and s.22 Planning Act 2008 (“PA 2008”) and is EIA development. EIA of NSIPs is 

governed by the Infrastructure Planning (Environmental Impact Assessment) Regulations 

2017 (“the 2017 Regulations”).  

 

56 The EIA process, including the preparation of an ES, must identify, describe and assess 

(those being separate statutory steps) in an appropriate manner, in light of each individual 

case, the direct and indirect significant effects of the proposed development on various 

prescribed factors, including climate (for example the nature and magnitude of greenhouse 

gas emissions): see reg. 5(1), 5(2)(c) and Schedule 4, para. 5(f) of the 2017 Regulations. 

 

57 By reg. 14(2) [CB/344-45], the ES must include, at least, the information set out in reg. 

14(2)(a) to (f). This includes: 

 

“…   

 

(b) a description of the likely significant effects of the proposed development on the 

environment [… and] 

 

(f) any additional information specified in Schedule 4 relevant to the specific 

characteristics of the particular development or type of development and to the 

environmental features likely to be significantly affected.” 

 

58 By reg. 14(3)(b). an ES must:  

 

“… include the information reasonably required for reaching a reasoned conclusion 

on the significant effects of the development on the environment, taking into account 

current knowledge and methods of assessment;” 

 

59 In turn, paragraph 5 of Schedule 4 to the 2017 Regulations requires the environmental 

statement to include: 

 

“A description of the likely significant effects of the development on the environment 

resulting from, inter alia: 

 

[…] 

 

(e) the cumulation of effects with other existing and/or approved projects […] 

 

(f) the impact of the project on climate (for example the nature and magnitude of 

greenhouse gas emissions) and the vulnerability of the project to climate change. 
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[…] 

 

The description of the likely significant effects on the factors specified in regulation 

5(2) should cover the direct effects and any indirect, secondary, cumulative, 

transboundary, short-term, medium-term and long-term, permanent and temporary, 

positive and negative effects of the development …”. 

 

60 When deciding whether to make an order granting development consent for relevant 

development the Secretary of State must, by reg. 21(1) [CB/346]: 

 

“(a) examine the environmental information;  

 

(b) reach a reasoned conclusion on the significant effects of the proposed 

development on the environment, taking into account the examination referred to in 

sub-paragraph (a) and, where appropriate, any supplementary examination 

considered necessary; 

 

(c) integrate that conclusion into the decision as to whether an order is to be granted  

 

[…]” 

 

61 ‘Environmental information’ is defined by reg.3(1) as: 

 

“… the environmental statement […], including any further information and any 

other information, any representations made by any body required by these 

Regulations to be invited to make representations and any representations duly made 

by any other person about the environmental effects of the development and of any 

associated development…” 

 

62 It follows that the conclusion on whether development consent is granted must be based on 

an assessment of the significant effects of the proposed development on the environment 

which must in turn take into account (among other things) a description of the likely 

significant effects of the development on the environment resulting from the cumulation of 

effects with other existing and/or approved projects. That involves three distinct stages: (1) 

identification and description of those cumulative effects, (2) assessment of their 

significance, and (3) integration of that into the decision on whether development consent 

should be granted. 

 

7.1 Accepted application—effect of environmental statement being inadequate 

 

63 Reg 20 (1) provides the Examining authority with the option to ‘suspend consideration of 

the application’ if it is necessary for the ES to contain further information.  This situation 

would arise if the ES was found to be inadequate because it failed to make an adequate 

assessment of the significant effects of the proposed development on the environment, for 

example, because the ES did not include a description of the likely significant effects of the 
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development on the environment resulting from the cumulation of effects with other existing 

and/or approved projects, or a description of the likely significant effects of the development 

on the environment resulting from indirect impacts (including transboundary, cumulative, 

short-term, long-term significant effects).    

 

64 The necessary steps are provided at Reg 20 as follows: 

 

“(1) Where an Examining authority is examining an application for an order 

granting development consent and paragraph (2) applies, the Examining authority 

must— 

 

(a)issue a written statement giving clearly and precisely the reasons for its 

conclusion; 

 

(b)send a copy of that written statement to the applicant; and 

 

(c)suspend consideration of the application until the requirements of 

paragraph (3) and, where appropriate, paragraph (4) are satisfied. 

 

(2) This paragraph applies if— 

 

(a)the applicant has submitted a statement that the applicant refers to as an 

environmental statement; and 

 

(b)the Examining authority is of the view that it is necessary for the statement 

to contain further information. 

 

(3) The requirements mentioned in paragraph (1) are that the applicant must— 

 

(a)provide the Examining authority with the further information; 

 

[…]” 
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8 APPENDIX B: SCIENCE-BASED CARBON BUDGETS AND COMPLIANCE WITH 

THE PARIS AGREEMENT 

 

65 This appendix is provided to give some overall context to carbon budgets, and the difference 

between policy-based carbon budgets, such as those in the UK carbon budgets, and science-

based carbon budgets, such as the Tyndall Centre budgets. 

 

8.1 What is a carbon budget and how is it produced? 

 

66 A financial budget is defined as ‘a plan to show how much money a person or organisation 

will earn and how much they will need or be able to spend’7. A carbon budget is similar, but 

instead of money, it sets out “the cumulative amount of carbon dioxide (CO2) emissions 

permitted over a period of time to keep within a certain temperature threshold8.”  Unlike 

money, for carbon budgets, there are no overdraft facilities, nor national deficits, not 

quantitative easing mechanisms from central banks.  Once a CO2 budget is spent, it 

cannot be recovered, and the laws of physics determine the consequences for the planet and 

for humanity9.  Carbon budgets are a tool to help reveal the truth of this situation.   

 

67 The “laws of physics” can now provide increasingly accurate modelling of the global and 

local carbon budgets.  In the last five years the reports of the Intergovernmental Panel on 

Climate Change (IPCC) have highlighted that our political institutions, businesses, and 

society have not started to respond to the climate emergency with the urgency required.  

Simply put humanity is living outside of our budget.   

 

68 Collectively, we now know that this decade is the most crucial decade for reversing 200 

years of carbon polluting activities, reversing the rash, profligate spending of our collective 

carbon budget, and building a new future based on a non-polluting global society.  It is 

crucial that we address this emergency using every tool possible, and this includes carbon 

budgets and their capacity to point to where we are not doing enough, as  captured by 

IEMA10 (in its best practice guidance of EIA assessment of GHGs from infrastructure 

projects) as “doing enough to align with and contribute to the relevant transition scenario, 

keeping the UK on track towards net zero by 2050 with at least a 78% reduction by 2035 

[footnote 37][and thereby potentially avoiding significant adverse effects.”   

 

 

 
7   

   

9 Greenhouse gas removals (GGR) and negative emissions technologies may provide extremely costly, speculative, and unproven at scale methods 

which proxy for an “overdraft facility”.  Even if these work, they would be like paying back a loan at a huge interest rate. See, in core documents, 

Kevin Anderson , John F. Broderick & Isak Stoddard (2020): A factor of two: how the mitigation plans of ‘climate progressive’ nations fall far short 

of Paris-compliant pathways, Climate Policy, DOI: 10.1080/14693062.2020.1728209, Appendix A “However, there is wide recognition that the 

efficacy and global rollout of such technologies are highly speculative, with a non-trivial risk of failing to deliver at, or even approaching, the 

scales typically assumed in the models. … Whilst the authors of this paper are supportive of funding further research, development and, potentially, 

deployment of NETs, the assumption that they will significantly extend the carbon budgets is a serious moral hazard (Anderson & Peters, 2016).”  

10 Institute of Environmental Management & Assessment (IEMA), “Assessing greenhouse gas emissions and evaluating their significance”, version 2, 

2022 
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8.2 Relationship of a carbon budget and the 2015 Paris Agreement 

 

69 The Paris Agreement 2015 is a legally binding international treaty on climate change. It was 

adopted by 196 Parties at COP 21 in Paris, on 12 December 2015 and entered into force on 4 

November 201611.  The UK is a signatory to the agreement. Its goal is to limit global heating 

to well below 2oC degrees, preferably to 1.5 oC, compared to pre-industrial levels. 

 

70 Scientists have established models that calculate how much more carbon dioxide12, at 

various statistical probabilities, may be emitted globally into the atmosphere before 

breaching various temperatures of global overheating – eg: how many billions of tonnes (or 

Gigatonnes, GtCO2) before breaching 1.5 degrees (at 66% chance), how many billions of 

tonnes before breaching 2.0 degrees etc (at 50% chance).  These are referred to as carbon 

budgets, and I have previously explained them above as a bank account analogy but with no 

overdraft, deficit, or quantitative easing facilities available.    

 

8.3 The difference between policy-based and science-based carbon budgets   

 

71 It is important to understand the difference between science-based carbon budgets and 

political targets like the UK net-zero target.  Net-zero by 2050 can be achieved by many 

different paths or trajectories of annual carbon emissions, and the carbon emitted is basically 

the area under the curve.  Annual emissions cuts may be applied late (known as 

“backloaded”) or early (known as “frontloaded”) depending on policy decisions.  Policy that 

delivers backloaded, or less steeply front-loaded, cuts will have a much greater quantum of 

carbon emissions emitted under the curve on the way to get to net-zero, and therefore also 

require larger carbon budgets (from the fixed global budget).   

 

72 Science-based carbon budgets by contrast aim to define a curve or trajectory which meet 

the criterion of fitting within the global carbon budget.  That is science-based carbon 

budgets follow the path necessary to meet a temperature target aligned to the Paris 

agreement.   

 

73 The UK Committee on Climate Change publish paths and budgets, and Parliament has 

placed them in statute, but their ability to meet the criterion of the Paris temperature target 

has not been demonstrated scientifically – although CCC may genuinely endeavour to meet 

that criterion.   In fact, the CCC budgets, and assumptions, and hence UK carbon budgets, 

are increasingly challenged by scientists, see below.   

 

 

 
11   

12 In fact, the models assess a variety of Greenhouse Gases, but for simplicity I restrict this document to CO2 (carbon dioxide) carbon budgets. 
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74 It is further worth noting that a recent report13 from Climate Crisis Advisory Group (CCAG) 

has recently said that there is no remaining carbon budget for the 1.5°C Paris temperature 

target and policy should be directed towards net-negative carbon emissions as soon as 

possible.  The report says: 

 

“The CCAG is clear that the current shift in global emissions is not sufficient to 

avoid global disaster, and there is no ‘remaining Carbon Budget’. If proper 

account is taken of all greenhouse gases, and their CO2 equivalence, the 450ppm 

threshold has already passed, contradicting the widespread notion of a ‘carbon 

budget’ that could still be spent whilst remaining below 1.5°C temperature rise.” 

 

The CCAG was founded, and is chaired, by the eminent scientist Professor Sir David King, 

Fellow the Royal Society (FRS), and former UK Government's Chief Scientific Advisor 

from 2000 to 2007.  CCAG comprises prominent climate scientists.  It was created in 

response to the Climate Emergency in 2021, as a new advisory group to help inform the 

public, governments and financial institutions providing them with the most comprehensive 

science, and more crucially, guiding them towards action for climate repair. CCAG’s 

important scientific commentary on the climate crisis can be made by their small group on a 

faster cycle than the IPCC. 

 

8.4 Science-based carbon budget assessment of compliance against UK obligations under the 

Paris agreement 

 

75 To understand what emission reductions should be made in UK local authority areas to 

make a ‘fair’ contribution14 towards the Paris Climate Change Agreement, scientists at 

Manchester Tyndall Centre have taken IPCC global carbon budgets and produced the so-

called SCATTER budgets for UK local authorities.   SCATTER stands for Setting City Area 

Targets and Trajectories for Emissions Reduction project and was funded by the Department 

for Business Energy and Industrial Strategy (BEIS).  It developed a methodology for Local 

Authorities to set carbon emissions targets that are consistent with United Nations Paris 

Climate Agreement15.   

 

76 These science-based budgets translate the “well below 2°C and pursuing 1.5°C” global 

temperature target, and the equity principles enshrined in the United Nations Paris 

Agreement, to a national UK carbon budget which is then split between sub-national areas 

using different allocation regimes. 

 

 

 
13 CCAG report, August 2021, “The final warning bell”, 

  

14 ‘fair’ meaning equitable under the Paris Agreement equity principles between developing and developed nations, known as Common but 

Differentiated Responsibilities and Respective Capabilities (CBDR–RC) 

  

15   
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77 The assumptions for this transformation from global to local budgets in given in two 

sources:  

 

a) a 2020 Climate Policy paper16, widely referred to as the “Factor of Two” paper  

 

b) the “full” reports from the Tyndall Carbon Budget Tool for UK Local Authorities, 

widely referred to SCATTER budgets  

 

These two sources are authored by the same research group and are internally consistent. The 

“Factor of Two” paper is a landmark in 2020 in appraising national carbon budgets.   

 

8.5 Comparison to carbon budgets/targets derivable from the Climate Change Committee 

 

78 Following, the Climate Change Committee (CCC) sixth Carbon Budget (6CB) report, the 

UK has enshrined in law and policy its headline recommendation is for the UK to deliver a 

reduction in net annual emissions of 78%, against a 1990 baseline, by 2035. The previous 

UK ambition was targeting an 80% reduction against 1990 figures by 2050 under the 

original Climate Change Act, so this represents a halving of the time to get to around 80% 

emission cuts (against 1990 baseline) from 2020.   

 

79 However, the CCC do not show anywhere how the 6th Carbon Budget (6CB) can be derived 

directly by a stepwise downscaling from a scientifically established global carbon budget (in 

contrast to the Manchester Tyndall research and references above which do demonstrate 

this).  The derivation of the 6CB is focussed more on meeting the national, politically set, 

net zero-target of 2050 via an array of policy interventions rather than fitting to a specific 

carbon budget (relating to the back-loading and front-loading point above).  The point here 

is that are many possible pathways to reach net-zero, and each will have different 

accumulated carbon emissions under the curve – so one can reach net-zero having added 

more or less emissions to the global atmosphere, some pathways may blow our carbon 

budgets.  The science-based carbon budget approach is designed to specify a pathway which 

keeps within the carbon budgets.  

 

 

 
16 Kevin Anderson, John F. Broderick & Isak Stoddard (2020): A factor of two: how the mitigation plans of ‘climate progressive’ nations fall far 

short of Paris-compliant pathways, Climate Policy, DOI: 10.1080/14693062.2020.1728209 
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Figure CEPP.Drax.Fig-1: Comparison of science-based Tyndall Centre et and policy-based 

CCC carbon budgets, and Paris Agreement alignment (reproduced) 

 

 

 

80 Generally, the difference between the Tyndall and CCC carbon budgets is that the Tyndall 

ones are 2 – 3 times smaller (and tighter).  As shown above, the Tyndall budgets have rapid 

decarbonisation from 2020 in order to meet the overall budget (area under the curve).  The 

Tyndall trajectory is derived from the IPCC budget for 1.7oC17, supporting the point from 

CCAG that there is no remaining budget for 1.5oC (it is simply not possible to calculate the 

Tyndall budgets for 1.5 oC18).  So the Tyndall budgets are consistent with IPCC global 

carbon budgets of 1.7oC degrees of global heating.  This is not 1.5oC because, essentially, 

there are not enough degrees of freedom in the system to produce budgets consistent with 

1.5oC, the lowest end of the Paris target19.   

 

 

 
17 at 50% chance in the IPCC SR1.5 report 

18 at a greater than a 17% chance 

19 see Tyndall's "Factor of Two" research paper, Kevin Anderson, John F. Broderick & Isak Stoddard (2020) A factor of two: how the mitigation 

plans of ‘climate progressive’ nations fall far short of Paris-compliant pathways, Climate Policy, 20:10, 1290-1304, DOI: 

10.1080/14693062.2020.1728209 
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81 The graph above is taken from20 and illustrates the difference between CCC and Tyndall 

carbon budgets.   In simple terms, the carbon budget is the area under the annual emissions 

trajectory curve.  Issues such the shape of the curve, front-loading or back-loading emissions 

reductions can produce vastly different curves and corresponding areas under the curve.   

 

82 So it is possible for the UK to meet net-zero at 2050 via vastly different overall carbon 

budgets – the green line in the graph meets the global budget for 1.7 oC, the blue CCC 

pathway overshoots this temperature target.  Therefore “net-zero”, in itself, is not a good 

measure of compliance with the Paris agreement temperature target whereas a science-based 

carbon budget is.   

 

83 Note, the details of the carbon accounting differ, so it is not easy to get a like-for-like 

comparison between the science-based carbon budget from Manchester Tyndall and the 

Climate Change Committee budgets.   For further information, see footnotes21.    

 

84 Simply put the UK carbon budgets are based on the policy-driven target of net-zero by 2050. 

However, such a policy-driven target does not consider the overall emissions generated in 

how the UK gets to net-zero22.   

 

85 A key issue is the "area under the curve" in the emissions trajectories. Science-based carbon 

budgets such as those from the Tyndall Centre, research that the UK Department of 

Business, Energy and Industrial Strategy supported, demonstrate that the area under their 

curve of their emissions trajectories is consistent with the global carbon budgets from the 

Intergovernmental Panel on Climate Change (IPCC).   

 

  

 

 
20   

21 “How the UK Climate Change Committee steals from the carbon budget”, blog post by Professor Peter Somerville, 8th July 2021, 

/  and “Calculating a fair 

carbon budget for the UK”. blog post by Professor Peter Somerville, 8th July 2021, 

  

22 This is clearly evidenced by the overarching UK Net Zero Strategy being found unlawful (London High Court judgment, July 18th 2022) and the 

UK Government accepting this by not appealing (October 13th 2022).   
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8.6 The risk in delivering Climate Change Committee budgets 

 

86 Even on their own terms, these policy-based targets are far from guaranteed to be delivered 

with the state of current climate policy.  This is evidenced by the recent legal case23 on the 

UK Net Zero Strategy (NZS) where it was found that the policies had not been properly 

quantified, and that the UK Government had not considered several things, especially the 

risk to delivery of the policies in their strategy for meeting the sixth carbon budget.  The 

UK Government have accepted the NZS is unlawful24 and are not appealing.  

 

87 Further on 29th June 2022, the Climate Change Committee (CCC) submitted its “Progress in 

reducing Emissions25 - 2022 Report to Parliament” and found that “credible plans” existed 

for only 39% of the required emissions reduction to meet the UK Sixth Carbon Budget.  

This indicating a clear policy shortfall in policy on Climate Change across the UK, see 

Appendix D. 

 

88 Over the period to 2050 in the UK, the Tyndall Centre found that at least two times as much 

carbon would be produced comparing the UK carbon budgets with their own science-based 

targets26. If the science-based budgets from Tyndall Centre can only deliver a UK 

contribution towards 1.7oC at best, then the CCC budgets for both the UK and Scotland are 

only consistent with a much-greater global heating temperature target with more than twice 

as many emissions being produced by 2050.   Note the UK’s obligation under the Paris 

Agreement is to “keeping a global temperature rise this century well below 2 degrees 

Celsius above pre-industrial levels and to pursue efforts to limit the temperature increase 

even further to 1.5 degrees Celsius”.  

 

89 In short, science-based targets give a far more accurate picture for assessment and risk 

analysis than nationally legislated carbon budgets.  This especially applies to assessing 

whether infrastructure is consistent with the UK’s commitments under the Paris Agreement. 

The best practice IEMA guidance also strongly encourages the use of science-based carbon 

budgets for local and regional contextualisation.   

 

  

 

 
23 See the judgment at    and the Court’s Order at 

 

24 “Government accepts its flagship climate strategy is unlawful”,   

25   

26 "Factor of two" paper as above 
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9 APPENDIX C: “Does wood bioenergy help or harm the climate?” PAPER, 2022 

 

Does wood bioenergy help or harm the climate? 

 

John Sterman, William Moomaw, Juliette N. Rooney-Varga & Lori Siegel 

To cite this article: John Sterman, William Moomaw, Juliette N. Rooney-Varga & Lori Siegel 

 

(2022) Does wood bioenergy help or harm the climate?, Bulletin of the Atomic Scientists, 78:3, 

128-138, DOI: 10.1080/00963402.2022.2062933  
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10 APPENDIX D:  “Correcting a Fundamental Error in Greenhouse Gas Accounting 

Related to Bioenergy”, PAPER, 2012 

 

Haberl, H., D. Sprinz, M. Bonazountas, P. Cocco, 

Y. Desaubies, M. Henze, O. Hertel, et al. 2012. 

 

“Correcting a Fundamental Error in Greenhouse Gas 

Accounting Related to Bioenergy.”  
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11 APPENDIX E:  “Serious Mismatches Continue between Science and Policy in Forest 

Bioenergy”, PAPER, 2019 

 

 

Norton, M., A. Baldi, V. Buda, B. Carli, P. Cudlin, M. B. Jones, A. Korhola, et al. 2019.  

 

“Serious Mismatches Continue between Science and Policy in Forest Bioenergy.”  

 

GCB Bioenergy 11 (11): 1256–1263. doi:10.1111/gcbb.12643. 
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12 APPENDIX F:  OEP SEEKS PERMISSION TO INTERVENE IN SUPREME COURT 

APPEAL TO HIGHLIGHT IMPORTANCE OF CLARITY IN ENVIRONMENTAL 

LAW 

 

 

Press Release, 09.02.2023, Reproduced from Office for Environmental Protection (OEP) website. 
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13 APPENDIX G: Relevant Representation,  

Dr Andrew Boswell (as submitted 24 August 2022) 

 

Dr Andrew Boswell, Climate Emergency Planning and Policy  

 

I am an independent environmental consultant specialising in climate science, policy, and law.  I 

object to Drax’s application to add carbon capture technology to two of its wood-burning units: 

 

(1) The Environmental Statement (ES) does not comply with the EIA Regulations on how the 

impacts of the greenhouse gas (GHG) emissions from the scheme should be assessed in 

these ways:  

 

(A) Upstream logging and transport emissions from feedstock production are not 

accounted. 

 

(B) Upstream Indirect Land-use Change (ILUC) emissions, which can be very 

significant, are not accounted. 

 

(C) For the power plant combustion emissions, only “scheme-only” estimates are 

given and assessed despite one of the requirements of the 2017 Regulations is 

that the applicant must provide an environmental statement (“ES”) including the 

cumulative impacts of the project and other existing and/or approved projects. 

 

(2) The EIA Regulation requirements can only be discharged by providing a whole life-cycle 

carbon appraisal including all the upstream and downstream emissions sources, and which 

provides a cumulative assessment on combustion emissions with other regional CO2 

generating power plants. 

 

(3) To provide such a cumulative, and regionally contextualised, assessment of GHGs, the 

scheme should be cumulative assessed across the overarching “East Coast Cluster” (ECC), 

across the Teesside and Humber areas of which the Drax project is a part.  This includes the 

gas power stations currently undergoing their own DCO examinations: Keadby 3, 

[EN010114],and the Net Zero Teesside project [EN010103]. 

 

 

(4) This would be consistent with the Institute of Environmental Management & Assessment 

(IEMA) “Assessing greenhouse gas emissions and evaluating their significance” guidance 

(February 2022) which states that best EIA practice for GHGs uses multiple sources of 

evidence and contextualises GHG assessment against local and regional carbon budgets.  

The IEMA guidance says comparison against national budgets is only of “limited value”.   

The ES does not follow this guidance, and instead makes a sole assessment of significance 

against the entire UK economy carbon budget.   
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(5) The potential harm to human health from the amine chemicals, and their by-products, used 

to separate the CO2 from the other flue gases including possible carcinogens nitrosamines 

and nitramines. 

 

(6) Drax’s Ecology Report for the project states that this development will lead to the 

degradation and destruction of a number of internationally, nationally and locally important 

habitats where ecological surveys found rare and protected species, including orchids, water 

voles, otters, Great Crested Newts and many species of birds. 
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14 APPENDIX H: RESUME, Dr Andrew Boswell 

 

 

I am a retired scientist and environmental consultant, working at the intersection of science, policy, 

and law, particularly relating to ecology and climate change. 

• Undergraduate degree, BSc 1977, 1st class honours, Chemistry, Imperial College London 

• Postgraduate, DPhil 1981, Oxford University, supervisor Professor R J P Williams, FRS, in 

Structural Biology, protein binding sites and dynamics  

• 1984-1993, software engineering, testing, simulation systems for high-level design and logic 

synthesis of Very Large Scale Integrated (VLSI) circuits 

• MSc, 1994, Parallel Computing Systems, University of the West of England 

• 1995-2006, Manager high-performance and computing service across science departments at 

the University of East Anglia (UEA). System management and scientific modelling 

including climate modelling. 

• 2005-2017, Green Party Councillor and sometimes group leader, Norfolk County Council 

and Norwich City Council 

• 2017-2022, Climate Emergency Policy and Planning. CEPP is my own consultancy to 

promote the necessary rapid response to the Climate Emergency in mainstream institutions, 

such as local authorities and government, through the lenses of science, policy, and 

litigation. Expert contributor to the proposed UK Climate and Ecology Bill27. Foundation for 

Integrated Transport28fellowship on “Exposing the flaws in carbon assessment and transport 

modelling for road schemes.”  Interested party and expert witness on many current UK 

infrastructure planning examinations29. Climate and science-based litigation on three 

schemes30: three judicial reviews launched in the London High Court in summer and autumn 

2022.  

 

 

 
27 

28 

29 including A38 Derby Junctions; A417 Missing Link; A57 Link Road; A303 Stonehenge; A47 Blofield to North Burlingham; A47 North 

Tuddenham to Easton; A47 -A11 Thickthorn Junction; A47 Wansford to Sutton; A66 Northern Trans-Pennine Project; A720 Sheriffhall Roundabout, 

Edinburgh; Net Zero Teesside; Drax Bioenergy with Carbon Capture and Storage Project 

30 A47 Blofield to North Burlingham; A47 North Tuddenham to Easton; A47 -A11 Thickthorn Junction 




