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1 Introduction 

  This document provides additional information relating to ecological impacts of the 

proposed Bilsthorpe Energy Centre, in response to a second request by the local 

planning authority under Regulation 22 of the Town and Country Planning 

(Environmental Impact Assessment) Regulations 2011. 

 The report addresses the following information requests, including: 

 A more comprehensive assessment of impacts on Redgate Woods and Mansey 

Common SSSI than that provided to date by Natural England, who considered 

the site could be screened out on distance criteria alone; 

 Further comment on the implications of predicted nitrogen deposition rates to 

Eakring Brail Wood, an ancient woodland and Local Wildlife Site; and 

 Consideration of other Local Wildlife Sites within 2km of the development.  

 This additional information has been compiled by Kevin Honour, Director of Argus 

Ecology Ltd., and checked by Rosalind Flavell, Environmental Consultant at Fichtner 

Consulting Engineers Ltd.  Further contour plots have also been extracted from the Air 

Quality Assessment (AQA) data by Fichtner in order to illustrate the predicted air 

quality impacts on designated and non-statutory sites more clearly. 

 As supplementary information, the report should be read in conjunction with the 

Environmental Statement (ES) and supporting technical appendices, particularly the 

AQA (Appendix 12-1).  

.      
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2 Air quality impacts on Redgate Woods and Mansey Common SSSI  

2.1 Background 

 This site was identified in the AQA as having a predicted process contribution (PC) of 

0.071kg N/ha/yr, equivalent to 1.41% of the Lower Critical Load (LCL) for broadleaved, 

mixed and yew woodland habitat. 

 The AQA result was interpreted in the ecological impact assessment (Chapter 8 of the 

Environmental Statement (ES)) as follows (paragraph 8.4.29): 

 ‘The AQA predicts one statutory designated site would have deposition rates in excess 

of 1% of the CL. Redgate Woods & Mansey Common SSSI is predicted to have 

deposition rates of 1.41% of the Lower CL for the relevant habitat, (listed as 

broadleaved, mixed and yew woodland in NE’s (Natural England’s) online Condition 

Assessment), but only if the lower limit of a range of 5-15kg N/ha/yr is applied. APIS 

recommends the application of a CL of 10kg N/ha/yr for the screening stage of an 

environmental assessment, which reduces the PC to 0.71% of the CL. Reference to NE’s 

site citation for Redgate Woods shows that it is an ash – elm wood and is not 

designated for any features which would have a greater vulnerability to excess 

nitrogen deposition. The woodland type is also typical of the more fertile soils of the 

Trent Valley Natural Area, lacking the more sensitive heathland clearing habitats of 

the Sherwood area. The recommended APIS value is therefore justified in terms of 

likely ecological sensitivity.’ 

 Natural England had previously considered that this site could be screened out from 

further consideration, on the basis that ‘a combustion facility with less than 20MW 

input is considered unlikely to have influence beyond 500m for both internationally 

and nationally designated sites.’  (letter to Nottinghamshire County Council, 18th 

February 2014). 

 The AQA and ES adopts a more precautionary approach than Natural England, based 

on the results of a dispersion model, the application of Environment Agency 

Horizontal Guidance to define significance thresholds, and APIS guidance to define 

the relevant Critical Loads to apply for environmental assessment screening purposes. 

 The first Regulation 22 request of 19th March 2014 stated:  ‘The WPA is currently 

seeking further advice from Natural England regarding the significance of deposition 

rates within the Mansey Common part of Redgate Woods and Mansey Common SSSI.  

I therefore would like to reserve the WPA’s position to request further information 
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with regard to potential significance of impact from deposition in this location 

dependant on Natural England’s response.’  

 The second request of 19th August 2014 referred to Natural England’s response of 18th 

February 2014, then stated: ‘However, the applicant’s Air Quality Assessment (AQA) 

predicts that there will be deposition rates of nitrogen in excess of 1% of the Critical 

Load at Redgate Woods and Mansey Common SSSI. Specifically, section 10.4.1 of the 

AQA states that “At Redgate Wood and Mansey Common, the process contribution is 

1.41% of the lower Critical Load, 0.47% of the upper Critical Load and 0.16% of the 

existing deposition rate and the PEC exceeds both the upper and lower Critical Loads. 

The contribution from the facility is considered to be a minor contributor to this 

breach. As the PC is less than 1% of the upper Critical Load this is not considered to be 

a significant impact.” In this case, it is not clear why the application of the upper 

Critical Load is considered appropriate, rather than the lower Critical Load, and would 

welcome further comment on this. 

2.2 Further clarification 

 In the absence of a response from Natural England, further clarification is provided 

with respect to impacts on both Redgate Woods and Mansey Common component 

parts of the SSSI. 

Redgate Woods 

 With respect to Redgate Woods, the Regulation 22 request requires that further 

clarification be provided as to why exceedance of the LCL is not considered 

significant.  As noted above, this is explained in paragraph 8.4.29 of the ES in terms of 

both APIS advice and the ecological justification for this advice. 

 To clarify further, reference to the APIS Indicative values within nutrient nitrogen 

critical load ranges for use in air pollution impact assessments 

(http://www.apis.ac.uk/indicative-critical-load-values) shows that the 5kg N/ha/yr 

LCL is only to be used for two woodland types: EUNIS habitat code G3, coniferous 

woodland (only if lichens – free-living algae are important features of the site), and 

G3.4, ‘Scots pine woodlands south of the taiga’, i.e. native Scots pine woodland.  The 

Site-centred Critical Loads section of the APIS website for Redgate Woods lists 

Lowland beech and yew woodland as a component habitat of the site, of which EUNIS 

habitat G3.971 Atlantic (Taxus baccata) woods is the only plant community with a 5kg 

N/ha/yr LCL.  The AQA is correct to list the critical load range of the most sensitive 

woodland types given in APIS as 5-15kg N/ha/yr; APIS recommend the use of the 

http://www.apis.ac.uk/indicative-critical-load-values
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most sensitive habitat for AQ screening purposes. However, this required further 

interpretation of the correct Critical Load with reference to those features actually 

present at the site.  As noted in paragraph 8.4.29, this is an ash – elm woodland.  Ash 

– elm woodlands fall within the APIS indicative critical load values for broadleaved 

woodland broad habitat (EUNIS code G1), which is 10kg N/ha/yr.  

Mansey Common 

 With respect to Mansey Common, Table E.4 of the AQA indicates that predicted 

nitrogen deposition was 0.22% of the LCL for neutral grasslands.  This was not 

discussed further in the AQA or ES, because the screening process did not identify it 

as a potentially significant impact. 

 The recommended critical load for environmental assessment purposes for neutral 

grassland is 20kgN/ha/yr (as EUNIS habitat E2.2, low and medium-altitude hay 

meadows), and the predicted PC to deposition levels is 0.043kg N/ha/yr (0.22%).  

Expressed another way, the PC is below 1% of the lower critical load for the most 

sensitive habitats such as blanket bog and montane lichen heaths. 

 It should be noted that this prediction is precautionary, as the AQA uses the closest 

point of the SSSI as a whole to calculate deposition levels (see Figure A.2).  The closest 

point of the Mansey Common component unit (measured using Natural England 

boundary data in GIS) is 2.87km from the Energy Centre site boundary, whereas a 

point 2.55km away at the edge of Redgate Woods was used in the AQA.   
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3 Further assessment of Eakring Brail Wood 

3.1 Background 

 Consultations with the LPA ecologist earlier in the EIA process had identified Eakring 

Brail Wood as a potential breeding site for nightjar, and for this reason the 

interpretation of the AQA focussed on possible impacts on nightjar habitat, 

particularly woodland clearing habitats.  Paragraph 8.4.31 of the ES explains how 

grassy and tall-herb clearings in Eakring Brail Wood are not predicted to exceed 1% 

thresholds for nitrogen deposition.  

 The AQA addressed oxides of nitrogen levels at Eakring Brail Wood (section 9.4.1), 

noting that although they were >1% of the relevant critical level (30µg/m3 annual 

mean) they were less than 70% of the predicted environmental concentration (PEC), 

and so could be screened out from further consideration.  The background level given 

in section 9.4.1 of the AQA is 16.78µg/m3 annual mean. 

 A level of 30µg/m3 annual mean NOx has been set as a critical level and Air Quality 

Objective (AQO) for protection of ecosystems.  Exceedance may cause direct effects 

on vegetation (e.g. leaf discolouration), changes in sensitive habitats such as 

calcareous grassland, and effects on sensitive species such as mosses and lichens.  

The 30µg/m3 value is not habitat specific, and is set to protect the most sensitive 

habitats such as those outlined above, and can therefore be considered precautionary 

with respect to the habitats present in Eakring Brail Wood. 

 The Regulation 22 request states: “Eakring Brail Wood, which is an ancient woodland, 

lies in closer proximity to the proposed development.  Figures in the AQA (i.e. figure 

A.9) indicate that the northern extremity of this wood would experience nitrogen 

deposition rates of up to 0.2kg N/ha/yr. This appears to be approximately 2% of the 

lower Critical Load (for lowland mixed deciduous woodland), and 1% of the upper 

Critical Load. This matter does not appear to be discussed in the AQA (although the 

impact of NOx emissions is), further comment on this matter is requested.” 

3.2 Further clarification 

Predicted process contribution to N deposition rates 

 The Regulation 22 request correctly interprets Figure A.9 in the AQA, which shows the 

0.2kg N/ha/yr PC contour in the extreme north-western corner of the woodland.  The 

northern half of the woodland is located above the 0.1kg N/ha/yr contour for 
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deposition to woodland, and is therefore above the 1% threshold for the LCL of 10kg 

N/ha/yr. 

 Around half of the woodland is therefore predicted to exceed the 1% screening 

threshold.  Applying EA Horizontal Guidance (set out in the AQA and in the Regulation 

22 appendix for Birklands and Bilhaugh SAC), this cannot be screened out as 

insignificant because the PEC exceeds 70% of the relevant long-term benchmark – 

inputting the grid reference for Eakring Brail Wood to the APIS Query by Location tool   

(http://www.apis.ac.uk/search-by-location) gives a background deposition rate to 

woodland of 42.98kg N/ha/yr, based on modelling at 5km grid-square resolution. 

 The reasons for any discrepancy between critical level and critical load significance 

with respect to woodland habitats can be summarised as follows: 

 For a given atmospheric concentration of oxides of nitrogen, deposition 

velocities to woodland are much higher than those to grassland, due to the 

greater surface roughness and leaf area index; and 

 Nitrogen deposition loads and background loads incorporate the contribution 

from reduced forms of nitrogen, i.e. ammonia – for background levels in 

lowland agricultural areas in particular this is likely to be significant. 

 Note that the upper critical load is only exceeded in a small area of the northern 

section of the woodland, estimated to be around 0.7ha of a ca. 45ha woodland. 

Interpretation in relation to EA guidance  

 With respect to the potential significance of an up to 2% PC, EA Horizontal Guidance 

clarifies the derivation and role of the 1% significance threshold, stating: 

 “The long term process contribution 1% threshold is based on the judgements that: 

 it is unlikely that an emission at this level will make a significant contribution to 

air quality since process contributions will be small in comparison to 

background levels, even if a standard is exceeded; 

 the proposed 1% threshold is two orders of magnitude below the standard and 

provides a substantial safety margin to protect health and the environment.” 

  The maximum process contribution is 0.47% of background deposition rates (based 

on the APIS model), and therefore small in relation to background levels and by 

implication ‘unlikely to make a significant contribution to air quality’.  A range of 1-2% 

http://www.apis.ac.uk/search-by-location
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PC to the LCL within the wood represents a small erosion of the ‘substantial safety 

margin’ to protect the environment.   

Ecological significance of process contribution and Critical Load exceedance 

 In order to address the question of whether the predicted PC to nitrogen deposition 

in the woodland would have an ecologically significant effect, it is necessary to 

consider the likely sensitivity of the woodland in more detail. 

Potential effects of excess nitrogen deposition 

 The APIS website details the potential effects of excess nitrogen deposition on 

broadleaved, mixed and yew woodland habitat (http://www.apis.ac.uk/node/965); 

these effects can be summarised as: 

 Effects on trees, including increased growth, nutrient imbalances, increased 

risk of drought stress,  pathogen attack and reduced frost-hardiness; 

 Decrease in mycorrhizae (symbiotic fungi); 

 Loss of sensitive epiphytic lichens and bryophytes;  

 Changes in ground vegetation, with a possible loss of species diversity, increase 

in grasses and nutrient-demanding species; 

 Changes in soil chemistry, with acidification more likely in poorly-buffered soils; 

and 

 Changes in leaf litter chemistry and litter decomposition rates. 

  APIS state that woodland edge habitats near to point sources (e.g. intensive livestock 

units, roads, combustion sources) experience the highest levels of nitrogen 

deposition, with a gradient of deposition declining from the woodland edge.  

 The recommended Critical Load of 10kg N/ha/yr to apply for environmental 

assessment screening purposes is designed to protect sensitive ground flora (APIS 

Steering Group, 2013), as applied to the broad habitats of broadleaved and mixed 

woodland.   However, for mesotrophic and eutrophic oak woodland (i.e. oak 

woodland on more nutrient-rich soils) and beech woodland, a Critical Load of 15kg 

N/ha/yr is recommended.   

Summary of factors which could increase sensitivity to N deposition 

 Based on EA Horizontal Guidance and APIS advice, it is possible to assess factors 

which would increase the sensitivity of woodland habitats to nitrogen deposition, and 

http://www.apis.ac.uk/node/965
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apply these to Eakring Brail Wood.  Factors which would make woodlands more 

sensitive include: 

 a location on nutrient-poor soils, where small increases in nutrient inputs may 

affect the field layer flora (based on the likely impact on ground flora described 

in APIS);  

 the presence of particularly vulnerable elements in the woodland flora such 

sensitive mosses and lichens; and 

 the location of any sensitive features in the most exposed north-western tip of 

on woodland edge habitats, particularly where these are closer to an emission 

source; and 

 background deposition levels close to (rather than greatly exceeding) the 

critical load, thereby increasing the risk of reaching a ‘tipping point’. 

Sensitivity of Eakring Brail Wood 

 In the case of Eakring Brail Wood, a site visit in summer 2013 to assess habitat quality 

for nightjar found very tall, rank bracken and bramble-dominated vegetation in 

clearings, indicative of high nutrient loadings to woodland soils.  While some of this 

may be contributed by the existing levels of atmospheric nitrogen deposition, the 

location of the woodland on the more fertile soils of the Trent Valley Natural Area is 

likely to be a major factor in determining the baseline nutrient status of the 

woodland.  It can therefore be characterised as a woodland on mesotrophic to 

eutrophic soils. 

 A survey in June 1997 reported oak woodland with bracken / bramble / bluebell / 

creeping soft-grass in the western part of the woodland, and ash / hazel woodland 

further east.  The oak woodland is clearly a description of NVC community W10, a 

woodland of mesotrophic (moderately nutrient status) acid brown earth soils, while 

the ash woodland is an example of NVC W8 community, also associated with 

relatively nutrient-rich habitats.  

 The woodland is not known to support important and vulnerable bryophyte or lichen 

species.   

 There are no known features of particular sensitivity in the north-western tip of the 

wood; conversely, the north-western tip is one of the lowest points of the woodland, 

where soils are likely to receive additional nutrients from the surrounding landscape 

upslope.  In addition, the 1997 survey reported that this supported a Corsican pine 
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canopy, a non-native conifer.  Although this does not necessarily reduce the value of 

the woodland (plantations on ancient woodland sites can retain significant 

conservation interest), a Corsican pine canopy is unlikely to support features of high 

sensitivity to nutrient enrichment such as epiphytic lichens. 

 Background deposition levels are not close to the Critical Load, making it less likely 

that the PC will be ecologically significant. This is not to denigrate the potential 

impacts of wider scale critical load exceedance for nitrogen on lowland woodland 

habitats in the wider vicinity of the site, which in this case are more than four times 

the recommended Critical Load for broadleaved woodland broad habitat, and three 

times that of mesotrophic and eutrophic oak woodland.   But it does indicate that the 

PC from the Energy Centre is very unlikely to have a measureable ecological effect, 

still less likely an ecologically significant one.  The maximum 0.2kg N/ha/yr process 

contribution to total nitrogen deposition is just under 0.47% of predicted background 

deposition levels to woodland.   

Potential and need for mitigation 

 It is unlikely that any further mitigation measures aimed at the Energy Centre, in 

addition to those already incorporated into the plant design to control emissions, 

would be either necessary or effective. Wider scale pollution abatement measures 

such as control of agricultural pollution and road transport emissions are likely to be 

much more important in reducing nitrogen deposition levels in woodlands in the 

wider vicinity of the site, and accord with Environment Agency Horizontal Guidance 

applied in respect of Environmental Permitting.  These state (our emphasis): 

  ‘If an EU Environmental Quality Standard is already exceeded, or may be exceeded as 

a result of an additional contribution from an IPPC activity, consideration of further 

control measures needs to be taken. This should take into account the practicality and 

reasonableness of going beyond indicative BAT...Where a new installation would only 

make a minor contribution to a breach, it will normally be more desirable for 

Regulators (and local authorities, where relevant) to consider controls on other major 

sources of pollution rather than imposing excessive costs or refusing a Permit. 

 APIS only models Source Attribution data for statutory designated sites, but Birklands 

and Bilhaugh SAC provides a comparable breakdown of nitrogen sources in the wider 

landscape. In 2005 livestock production was assessed as contributing 25.8% of total 

deposition, with road transport contributing 17.5%.  These are the areas where 

emission controls would be most effective. 
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4 Assessment of Local Wildlife Sites 

4.1 Background 

 The assessment of local conservation sites, including ancient woodlands, Local Nature 

Reserves and Local Wildlife Sites was informed by consultations with the local 

planning authority ecologist, who indicated the assessment priorities were sites such 

as Eakring Brail Wood and Cutts Wood. It was understood that this was essentially  

because of the potential presence of nightjar and their perceived vulnerability to air 

quality impacts mediated through habitat change.  Additional sites which were 

considered included Southwell Trail, Lound Wood, Cutts Wood and the non-statutory 

designated parts of Sherwood ppSPA.  

 The current Regulation 22 request requires this to be extended to consider a number 

of Local Wildlife Sites (LWS), including: 

 Bilsthorpe Colliery LWS 5/2161 (the site itself) 

 Fox Holes LWS 5/3384 

 Mill Lane, Eakring LWS 2/739 

 Mill Lane Grassland LWS 5/1011 

 Whip Ridding Dumble LWS 5/3385  

 Alder Carr, Inkersall LWS 2/545  

 Clipstone Forest Area LWS 1/90  

 Eakring North Meadow LWS 5/2213  

  Of these sites, Clipstone Forest Area has already been considered in some detail, as it 

lies within the Sherwood ppSPA; paragraph 8.4.28 of the ES notes that the predicted 

PC to nitrogen deposition is well below 0.05kg/ha/yr (and therefore <0.5% of a 10kg 

N/ha/yr critical load for heathland).  It is not therefore considered further. 

4.2 Further clarification 

Assessment methodology 

 In order to provide a rapid screening of potential impacts, Fichtner Consulting 

Engineers have produced 4 additional plans for the existing AQ data, showing 1% 

significance thresholds for critical levels of oxides of nitrogen, sulphur dioxide and 

ammonia, and added designated sites to the grassland nitrogen deposition rate 
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contour plans.  The critical level for ammonia has been set at 3µg/m3 annual mean, 

for habitats which do not have important lichen communities. 

 Combined with the nitrogen deposition rate contour plans for grassland and 

woodland habitats (Figures A.8 & A.9 in the AQA), and LWS locations from the 

Ecological Constraints plan in the ES, these provide a visual assessment of potential 

issues.  Table 8.3 in the ES gives the location of LWS sites in relation to the Energy 

Centre site centre. 

Results and interpretation 

 The first point to note is that the 1% critical level threshold contours for oxides of 

nitrogen, sulphur dioxide and ammonia all lie to the north-east of the site, so any 

sites to the south-west are not affected.  For nitrogen deposition to woodland, 

reference to Figure A.9 shows that Inkersall Alder Carr lies between the 0.05kg 

N/ha/yr and 0.1kg N/ha/yr contours, below the 1% screening threshold for a 10kg 

N/ha/yr critical load.  

 The 1% annual mean NOx critical level contour includes the eastern margins of 

Bilsthorpe Colliery LWS, the western part of Mill Lane, Eakring LWS, and the southern 

part of Eakring North Meadow LWS. 

 In each case, application of EA guidance to these potentially significant results shows 

the PEC is <70% of the relevant environmental assessment level (critical level of 

30µg/m3 annual mean, background level of 16.78µg/m3 annual mean), and they can 

be screened out from further consideration. 

 The 1% exceedance thresholds for ammonia and sulphur dioxide do not affect any 

local wildlife sites, so can be screened out from further consideration.   

 For all of the remaining sites, grassland habitats are the most relevant to consider in 

terms of critical loads for nitrogen deposition, illustrated in Figure 4 below.  This 

shows that Mill Lane Grassland LWS, Mill Lane, Eakring LWS and most of Eakring 

North Meadow LWS lie within the 0.1kg N/ha/yr deposition contour.  A small area on 

the eastern margins of Bilsthorpe Colliery LWS lies on the 0.2kg N/ha/yr deposition 

contour.  As the relevant critical load for environmental assessment screening 

purposes is 20kg N/ha/yr for all of these sites, only a very narrow margin of Bilsthorpe 

Colliery LWS exceeds the 1% deposition threshold.  The western margins of the site 

support agriculturally grazed grasslands, and are not thought to support any of the 
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key interest features which may be vulnerable to air quality impacts (e.g. dingy 

skipper butterfly which prefers nutrient-poor or early successional open grasslands). 

 

5 Conclusions 

 This additional analysis confirms that there are no significant air quality effects are 

likely to occur on either of the component sites or habitats of Redgate Woods and 

Mansey Common SSSI. 

 Further assessment of Eakring Brail Wood confirms that the process contribution to 

nitrogen deposition in the northern half of the woodland exceeds 1% of the lower 

critical load, while a small (ca. 0.7ha area) in the north-west corner is predicted to see 

a 2% increase (1% of upper CL).  Because of a number of factors including elevated 

background levels, woodland plant community and soil type, this is not considered 

likely to translate to a measureable or significant ecological effect.  The north-western 

corner of the wood is not thought likely to be especially vulnerable, and may be less 

vulnerable than other parts of the wood to the predicted changes. 

 An assessment of Local Wildlife Sites has not indicated there are any additional 

vulnerabilities to air quality impacts which have not hitherto been considered.  All 

predicted impacts can be screened out as not significant, with the possible exception 

of a low magnitude impact on the eastern margin of Bilsthorpe Colliery LWS.  This is 

not predicted to have a significant effect on any of the qualifying features of the site. 
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Figure 1:  Annual mean NOx levels – 1% of Critical Level contour 

(© Fichtner Consulting Engineers Ltd.) 
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Figure 2:  Annual mean SO2 levels – 1% of Critical Level contour 

(© Fichtner Consulting Engineers Ltd.) 
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Figure 3:  Annual mean NH3 levels – 1% of Critical Level contour 

(© Fichtner Consulting Engineers Ltd.) 
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Figure 4:  Nitrogen deposition rates to grassland habitats (kg N/ha/yr) 

(© Fichtner Consulting Engineers Ltd.) 

 

 

 

   


