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POST EXAMINATION CONSULTATION 3 SUBMISSION 

 

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

and law, particularly relating to ecology and climate change.  I work at a consultancy called Climate 

Emergency Policy and Planning (CEPP).   

 

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.  
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1 INTRODUCTION 

 

1.1 Post Examination Consultation 3 

 

1 I am responding to the letter from David Wagstaff OBE, Deputy Director, Energy Infrastructure 

Planning Delivery (Department of Energy Security and Net Zero, DESNZ) of May 16th 2023.  As 

an Interested Party at the DCO examination, I provide comments below on : 
 

(A) Methane supply chain emissions.  Particularly a recent scientific paper on the 

likely substantial underestimation of reported methane emissions from United 

Kingdom upstream oil and gas activities.  This is important for the whole life 

cycle GHG emissions from the Net Zero Teesside Project.  I submit (and have 

previously submitted) that no quantification and no assessment of methane 

supply chain emissions has been made in the scheme Environmental Impact 

Assessment, and that this renders the application unlawful.   

 

The recent paper now suggests that the methane supply chain emissions are 

higher than previously thought.  This is relevant to considerations of the 

Powering Up Britain strategy (and the Carbon Budget Delivery Plan), and Draft 

National Policy Statements, as detailed in this submission, and so relates to 

paragraph 9 of Mr Wagstaff’s letter.  

 
(B) Further comments on the publication of the Powering Up Britain strategy as 

highlighted in paragraph 9 of Mr Wagstaff’s letter.   

 

 

2 RECENT SCIENTIFIC PAPER SINCE EXAMINATION CLOSED 

 

2 Early in 2023, the Royal Society of Chemistry journal Energy & Environmental Science 

published a paper1 (“RSC paper”) on the likely substantial underestimation of reported 

methane emissions from United Kingdom upstream oil and gas activities.  The paper is 

reproduced in full in Appendix A.    

 

3 The paper found that the total UK methane CH4 emissions from flaring, combustion, 

processing, venting, and Oil & Gas transfer to be 289 Gg CH4 (0.72% of production).  This 

figure is five times larger than the estimate from United Kingdom (UK) government’s 

National Atmospheric Emissions Inventory (NAEI) is used to provide UK greenhouse gas 

emission data to the United Nations Framework Convention on Climate Change.  NAEI 

estimated the equivalent figure for 2019 to be 52 Gg CH4, corresponding to the loss of 0.14% 

of gas production.  The paper stated, “The difference between current estimates used by NAEI 

and our estimates, which use more recent research findings, strongly suggests that the current 

 

 
1 Stuart N. Riddick, Denise L. Mauzerall. Likely substantial underestimation of reported methane emissions from United Kingdom upstream oil and 

gas activities. Energy & Environmental Science, 2023; 16 (1): 295 DOI: 10.1039/d2ee03072a  
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methods of compiling national GHG inventories in the UK, and likely elsewhere, are outdated 

(oldest EF derived in 1982) and systematically underestimate emissions.”  

 

2.1 Why is the RSC paper important? 

 

4 My written representation [REP2-061] highlighted from the outset of the examination 

concerns about the upstream methane leakage emissions, and that they had not been included 

in the Environmental Impact Assessment.  In particular: 

 

A. I submitted that Environmental Statement (ES) had underestimated the Climate 

Change impacts of the NZT CCGT power station as no full lifecycle GHG 

assessment had been done.  Quantifying and assessing upstream methane 

emissions was necessary for a full lifecycle GHG assessment, but emissions from 

upstream sources had not been included in the ES.    

 

B. The applicant had calculated (assuming 90% combustion CO2 capture) that the 

carbon intensity of the CCGT power station would be 41.2 tonnes CO2e/GWh.  

However, this calculation assumed that methane supply chain emissions were 

0.00% (ie zero -  as methane leakage was not included in the EIA).  I provided 

calculations, which are not disputed by the applicant, and which also assumed 

90% combustion CO2 capture, that showed that the carbon intensity would be 

66.97 tCO2e/GWh at 0.2% methane supply chain emissions, and 105.67 

tCO2e/GWh at 0.5% methane supply chain emissions.   

 

C. I also raised concerns about the stability of gas supply chains for the UK and 

increased UK use of LNG from lax methane regulatory regimes which could lead 

to higher carbon intensities than 105.67 tCO2e/GWh.  

 

D. Critically, I wrote in [REP2-061] ‘The Environmental Statement has failed to 

comply with the Environmental Impact Assessment Regulations as it has not 

described all the likely significant effects on the environmental factor of 

greenhouse gas emissions including 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” (EIA Regs Schedule 4 (5)). In excluding consideration of 

methane, the Applicant has not described how the gas power station will actually 

operate, and what its environmental impacts will be.’ 

 

5 At 0.72% methane supply chain emissions (as per the RSC paper), the CCGT power station 

carbon intensity is 134.05 tCO2e/GWh assuming 90% carbon capture rate.  This is over 225% 

more than the carbon intensity reported by the applicant.  The latest, and more scientifically 

accurate data on methane leakage, reinforces my concerns that the Applicant’s Environmental 

Statement has not described, nor assessed, how the power station will actually operate, and 

therefore the ES is not legitimate with respect to the EIA regulations.    
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6 It is important to note the impacts in terms of absolute GHGs (as tonnes CO2 equivalents) 

from the methane supply chain emissions.  I have adapted my WR, REP2-061, Table 1, below 

to show the annual methane supply chain emissions as a percentage of the CBDP 6th carbon 

budget (6CB) average annual residual emissions for the Power sector2 (8.4MtCO2e). Columns 

A, B, C, D and E present calculations for the NZT scheme at methane supply chain emissions 

in the range 0, 0.2% to 8%3 as per my original REP2-061, Table 1.  A new column “RSC-

paper” has been added for the 0.72% of methane leakage in production published in the recent 

paper.   

 

7 Given the recent RCS paper and its explanation that the NAEI data which forms the basis of 

existing emissions factors is based on outdated methods which systematically underestimate 

emissions, I submit that the Secretary of State must assume that the best possible estimate of 

supply chain methane emissions must now be 0.72%, as in the RSC paper column below, and 

the worst case is unknown.  

 

8 Based on the RSC paper, supply chain methane emissions for the NZS facility are over 6% of 

the 6CB average annual residual emissions for the Power sector, as below.  
 

 

From ES Table 21-10 A B C RSC-paper D E 

Annual Operating Hours 8,424 8,424 8,424 8,424 8,424 8,424 

Methane supply chain emissions %  0.20% 0.50% 0.72% 1.00% 8.00% 

Methane hourly equivalent GWP20 (kg 

CO2e) 
 17,649 44,124 63,538 88,247 705,980 

Total Unabated emissions per hour (kg 

CO2e) 
281,547 299,196 325,671 345,085 369,794 987,527 

Annual Total unabated emissions 

(tCO2e) 
2,371,752 2,520,431 2,743,450 2,906,998 3,115,149 8,318,927 

Annual Total unabated emissions as 

percentage of CBDP 6CB average 

annual residual emissions (8.4MtCO2e) 
28% 30% 33% 35% 37% 99% 

Annual methane supply chain 

emissions (tCO2e) 
 148,680 371,699 535,246 743,397 5,947,175 

Annual methane supply chain 

emissions as Percentage of CBDP 6CB 

average annual residual emissions 

(8.4MtCO2e) 

0.00% 1.77% 4.42% 6.37% 8.85% 70.80% 

 

Table 1 – Adaption of REP2-061, Table 1 showing RCS paper methane supply chain 

emissions data and the impact of methane leakage on Carbon Budget Delivery Plan 6CB  

 

  

 

 
2 Table 2 of the CBDP (page 13) gives the Power sector residual emissions at 42 MtCO2e for the 6th carbon budget, or an average of 8.4 MtCO2e per 

year between 2033 and 2037. 

3 These were selected to correspond to the range in the Bauer paper “On the climate impacts of blue hydrogen production” provided as Appendix B of 

my WR [REP2-061] 
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2.2 Related issues unresolved from the examination 

 

9 The Applicant unambiguously stated in REP3-012 that only the direct impacts of GHGs (ie 

from the Combined Cycle Gas Turbine (CCGT) combustion process) had been provided in 

the ES.  Indirect, secondary, cumulative, transboundary, short-term, medium-term, and long-

term, permanent, and temporary, positive and negative effects had not been considered.  In 

particular, the Applicant conceded that “Upstream emissions associated with the supply of the 

gas were not included in the ES assessment”.   

 

10 In responding to my WR [REP2-061], the Applicant wrote in [REP3-012] that it would 

include a quantification and assessment of the upstream methane emissions at Deadline 5: 

 

“An updated assessment of GHG emissions applying the updated IEMA Guidance 

(February 2022) and including the BEIS/Defra emissions factors will be submitted at 

Deadline 5 (2nd August 2022 to confirm this position).”    

 

11 Note that the BEIS/Defra emissions factors are based on the NAEI estimates and methods 

which have now been found to significantly underestimate methane supply chain emissions.   

 

12 However, despite the Applicant’s commitment made to the parties at the examination, and to 

the ExA, to provide an updated assessment of GHG emissions (albeit based on the seriously 

erroneous NAEI methods), I can find no evidence that the commitment was ever fulfilled.  

My concerns over whether the revised GHG assessment had been submitted by the Applicant, 

and the legitimacy of the ES, were recorded in my final submission at deadline D13 [REP13-

022] at the close of the examination: 

 

“To my knowledge, no updated assessment of GHG emissions was submitted at 

Deadline D5, or at any other deadline up to and including Deadline D12.  I have 

searched thoroughly for such an update through the examination library and have 

not been able to find it. 

 

… 

 

It is not a matter of second-guessing what the significance might be, if an assessment 

compliant with the 2017 regulations were to be carried out, as the Applicant 

attempts to do in REP3-012, and then deciding that providing such an assessment is 

not necessary, as appears to be the case as the GHG assessment has not been 

updated.  The law is that the ES must contain a description of the likely significant 

effects of the development including all those listed in Schedule 4.  

 

As this has not been done, the ES, and the GHG description and assessment within it 

is unlawful. 

 

The Secretary of State is required to reach a reasoned conclusion on the significant 

effects of the proposed development on the environment under Regulation 21 of the 
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2017 Regulations and s/he is unable to do so given that the ES is, inadequate and, 

unlawful with respect to the GHG description and assessment within it.” 

 

2.3 Draft National Policy Statements 

 

13 I can find no reference to supply chain methane emissions in the five draft Energy NPSs 

which suggest that DESNZ has not properly considered the very significant issues which 

pertain to them, nor is aware of the latest science in the RCS paper. 

 

14  With respect to the absence of quantification and assessment of the supply chain methane 

emission the NZT ES, the Energy NPS would support my case that this does not comply with 

the EIA Regulations.  Under section 4 “Assessment Principles” and section 4.2 

“Environmental Principles”, EN-1 states: 

 

“The Regulations require an assessment of the likely significant effects of the 

proposed project on the environment, covering the direct effects and any indirect, 

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

and temporary, positive and negative effects at all stages of the project, and also of 

the measures envisaged for avoiding or mitigating significant adverse effects.”    

 

15 At 4.2.10, draft EN-1 states: 

 

“The applicant must provide information proportionate to the scale of the project, 

ensuring the information is sufficient to meet the requirements of the EIA 

Regulations.” 

 

16 I submit that the (best case) methane supply chain emissions from this single scheme that 

consume over 6% of the CBDP Power sector residual emissions in the 6CB, and that is very 

significant.  The proportionate information that draft EN-1 requires can be no less that a full 

quantification and assessment of these emissions in the ES.  This has not been done by the 

Applicant.    

 

3 POWERING UP BRITAIN STRATEGY 

 

3.1 Background: the revised Net Zero Strategy (NZS) 

 

17 The Government laid the NZS before Parliament on 19 October 2021 as a report under section 

14 of the Climate Change Act (CCA) 2008.  The strategy was intended to fulfil the duty, at 

section 13 of CCA 2008, to “prepare such proposals and policies” that will enable the carbon 

budgets under the CCA 2008 to be met.  The NZS was subsequently found to be unlawful in 

July 2022, and the Government was ordered to lay before Parliament a fresh report under 

section 14 before the end of March 2023.   The Government published an array of reports 

including “Powering Up Britain” (PUB) and the “Carbon Budget Delivery Plan" (CBDP) as 

part of a revised NZS at the end of March 2023. 
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18 In relation to securing the NZS, I highlight here what the Court said in the NZS judgment4 on 

delivery risk and policy gap.   Holgate J. recorded the NZS’s acknowledgement that the 

delivery pathways to achieve the 6th Carbon Budget are highly ambitious and face 

considerable delivery challenges and recorded that achievement was subject to a wide 

uncertainty range. The judge noted at paragraphs 204 and 211 that in approving the Net Zero 

Strategy, “one obviously material consideration which the Secretary of State must take into 

account is risk to the delivery of individual proposals and policies and to the achievement of 

the carbon budgets and the 2050 net zero target.” In finding the NZS unlawful, the judge 

described risk to delivery as the critical issue when concluding that the information provided 

to the Minister when reporting on the NZS was insufficient to enable him to discharge his 

reporting obligations under section 14 of the Climate Change Act 2008. 

 

19 Below, I will provide evidence on the new PUB and CBDP policy documents, and the 

relevance of them to GHG emissions are dealt with for NZT project. 

 

3.2 Power sector modelling in the PUB and CBDP 

 

20 Appendix B of the CBDP at paragraph 7 (page 21) under the heading “Explanation of power 

policies represented by a single emissions figure” states:  

 

“DESNZ simulates the power sector using the Dynamic Dispatch Model, with 

emissions savings determined by comparing indicative net zero consistent scenarios 

against a scenario where no further government action is taken to decarbonise the 

power sector (which does not need to be net zero compliant). For all scenarios, the 

model builds sufficient capacity to ensure security of supply, with the capacity mix 

balanced to keep system costs low. Although specific capacity mixes are required by 

these scenarios, DDM modelling has shown that there are a range of capacity mixes 

that can achieve net zero and the government has adopted a market driven approach 

to delivering net zero.” 

 

21 The problem here is that the DDM is effectively a black-box and the detail of individual 

policies and proposals is hidden.  By hiding the impacts of individual policies and proposals 

for the Power sector, the PUB (revised NZS) presentation immediately ignores Holgate, J’s 

clear position that an obviously material consideration is that Secretary of State must take into 

account is risk to the delivery of individual proposals and policies. 

 

22 In terms of methane supply chain emissions, the modelling in the DDM will be based on 

NAEI data.  However, the RSC paper now shows that the NAEI modelling is outdated and 

severely underestimates methane leakage in UK gas supply. 

 

 

 
4 R (Friends of the Earth) v Secretary of State for Business Energy and Industrial Strategy [2022] EWHC 1841 (Admin) 
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23 Sector modelling for “Power” is described in the "Powering Up Britain Technical Annex" 

(PUBTA), pages 21 to 31.  Methane leakage is not covered, although Power CCUS is 

mentioned at the bottom of page 25 in the context of Dispatchable Power Agreements (DPA).   

 

24 At Appendix D (“Sectoral summaries of delivery confidence”) of the CBDP, moving from 

unabated gas is discussed at paragraph 7 (page 174), and says, “Reducing emissions in the 

power sector will also depend on bringing forward flexible technologies that are capable of 

replicating the role of unabated gas in the electricity system” and states power CCUS being 

one of the technologies considered.   

 

25 The problem here for the applicant for NZT (a power CCUS system) is that there is no 

evidence that the risks to delivery of the power sector emissions trajectories from 

underestimates of methane supply chain emissions (now demonstrated by the RSC paper) 

have been considered.  This is, further, a problem for the Secretary of State in deciding 

whether to approve the scheme as the ES contains no information of methane supply chain 

emissions, was not updated to do so, and now there is recent scientific evidence that the 

methane leakage issue with UK supplied gas is much greater than previously assumed (and 

accounted for by national NAEI data sets).  

 

26 The risk analysis of delivery of the required emissions savings simply has not been done 

despite paragraph 75 appearing under “Risks and mitigation”.  Further, the  black-box nature 

of the DDM makes it impossible from the information in the CBDP and PUBTA to determine 

the risks.   

 

3.3 NZT in the PUB and CBDP 

 

27 However, it is possible to get an indicative quantification of the impact of the underestimate 

of methane leakage as it relates to the NZT project within the PUB and CBDP from Table 1 

above. 

 

28 By background, Table 2 of the CBDP (page 13) gives the Power sector residual emissions at 

42 MtCO2e for the 6th carbon budget, or an average of 8.4 MtCO2e per year between 2033 

and 2037.  So the average annual emissions space for the entire UK Power sector is 8.4 

MtCO2 between 2033 and 2037.   

  

29 Table 1 above calculated that the supply chain methane emissions from the NZT project alone 

accounted for over 6% of CBDP 6CB average annual residual emissions (8.4MtCO2e).  I 

submit that this is a very serious level of emissions, not accounted for by the Applicant, and 

provides a serious risk to the staying within the Power sector residual emissions for the 6th 

Carbon budget, and therefore a risk to the overall delivery of the 6th carbon budget and the 

revised NZS.  

 

 

 
5 Appendix D (“Sectoral summaries of delivery confidence”) of the CBDP, Page 174 
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30 Should supply chain methane leakages emissions be even higher because of a greater 

proportion of imported LNG and other sources of gas in the supply, then the percentage of 

residual emissions consumed becomes even higher.   

 

31 It should further be noted that this is for just one power station, the NZT.  However, it should 

be noted that the same issue applies to every other power CCUS station and also every other 

blue hydrogen facility6 planned.  The Keadby 3 Carbon Capture Power Station was granted 

development consent on 7th December 2022 which will also consume the same order of best 

case percentage of 6CB average annual residual emissions (ie around 6%) for methane supply 

chain emissions based on the RCS paper.      

 

32 The issues here are that upstream methane leakage for the NZT power station, and other 

planned methane based power systems, consumes a significant proportion of the 6CB power 

sector residual emissions.  It does not appear that methane leakage, nor the cumulative effects 

of it across all power CCUS and blue H2 plants planned has been considered in the PUB, 

CBDP documents.  

 

33 The PUB and CBDP is based on the complex DDM model which is effectively a black box.  

There is an urgent need to review the residual emissions for the 6CB against all the planned 

projects for power CCUS, power BECCS and blue hydrogen.   

 

34 It is extremely unlikely that the projects being planned will fit into the available residual 

emissions for the Power sector in the 6CB.  The Secretary of State is therefore unable to make 

a reasoned decision on the environmental impacts of the NZT scheme.   

 

35 It is of great concern that there appears to be no risk assessment of supply chain methane 

emissions in the PUB and CBDP, despite these posing a very significant risk to delivery of 

the PUB (revised NZS) and the Court finding in the July 2022 that risk assessment of policy 

delivery is a critical material factor for the revised NZS.     

 

4 DECISION MAKING FOR THE NZT 

 

36 I now, respectfully, write as if directly to the SoS although through this consultation process.  

I request that the SoS considers all the above points, and also the following, in his/her 

decision making. 

 

37 Over 6% of PUB (revised NZS) power sector emissions is a very serious level of emissions to 

come from methane leakage on a single project, the NZT.  It has not been accounted for by 

the Applicant, and provides a serious risk to the staying within the Power sector residual 

emissions for the 6th Carbon budget, and therefore a risk to the overall delivery of the 6th 

carbon budget and the revised NZS.  

 

 

 
6 See the Bauer “On the climate impacts of blue hydrogen production” provided as Appendix B of my WR [REP2-061]  
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6 APPENDIX A: RCS PAPER 

 

Journal Reference: 

 

Stuart N. Riddick, Denise L. Mauzerall. Likely substantial underestimation of reported methane 

emissions from United Kingdom upstream oil and gas activities. Energy & Environmental 

Science, 2023; 16 (1): 295 DOI: 10.1039/d2ee03072a 
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