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FOREWORD  

 

This Environmental Statement has been prepared on behalf of Northacre Renewable Energy 

Limited in support of a detailed planning application for an amended energy from waste facility 

(the ‘Northacre Facility’ or the ‘Proposed Development’) on the Northacre Trading Estate, 

Westbury. 

 

The ES has been prepared in accordance with the Town and County Planning (Environmental 

Impact Assessment) Regulations 2017 and comprises the following documents: 

• The Environmental Statement (ES) Main Report (Volume 1), which contains the detailed 

project description; an evaluation of the current environment in the area of the Northacre 

Facility; the likely significant environmental impacts of the scheme; and details of the 

proposed mitigation measures which would alleviate, compensate for, or remove 

adverse impacts identified in the study. Volume 1 also includes a summary of the overall 

likely significant environmental impacts of the Northacre Facility;  

• Illustrative Figures (Volume 2) which contains all relevant schematics, diagrams and 

illustrative figures;  

• Technical Appendices (Volume 3), which include details of the methodology and 

information used in the assessment, detailed technical schedules and, where 

appropriate, raw data; and 

• a Non-Technical Summary (Volume 4), containing a brief description of the Northacre 

Facility and a summary of the ES, expressed in non-technical language. 

 

Hard copies of the ES, as a four Volume set, are available at a cost of £400 by writing to AXIS, 

Camellia House, Water Lane, Wilmslow, Cheshire, SK9 5BB. Alternatively, the Non-Technical 

Summary can be purchased on its own from the same point of contact for £15, with the entire 

ES available for purchase on a CD for £15. Finally, all of the planning application 

documentation, including the ES, can be downloaded free of charge from the planning portal 

on Wiltshire Council’s website.    
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1.1 Introduction 

This Design Statement (‘DS’) has been prepared on behalf of Northacre Renewable Energy Limited  (hereafter 

referred to as NREL or the ‘Applicant’) in support of a detailed planning application for an amended energy from 

waste facility (the ‘Northacre facility’ or the ‘Proposed Development’) on the Northacre Trading Estate, Westbury, 

(the ‘Application Site’ or ‘Site’). The Site lies wholly within the administrative area of Wiltshire Council (‘WC’).  

The Northacre Facility already benefits from extant planning permission, albeit for a different design solution to 

that for which permission is now being sought. Planning permission for: “an advanced thermal treatment facility” 

(application ref: 14/12003/WCM) was granted on the Application Site by WC on the 23rd September 2015. This 

scheme represented the first iteration of the Northacre facility and was an energy from waste (EfW) facility using 

a gasification technology.  

Subsequently, a second planning permission for the Northacre facility was granted by WC on 17th June 2019 

(application ref: 18/09473/WCM). This permission was for the: “Revision of the layout and design of Advanced 

Thermal Treatment Facility permitted under consent 14/12003/WCM”. 

The amendments to this scheme included significant changes to the layout and its appearance and involved the 

introduction of a different gasification technology. This permission remains extant (until 16th June 2022) and is 

hereafter referred to as the ‘2019 Permission’. 

This DS has been generally prepared in accordance with current government guidance and in parallel with the 

Commission for Architecture and the Built Environment’s document “Design and Access statements: How to 

write, read and use them” (CABE, 2006 revised edition 2007). 

 

1.2 The Process 

This DS appraises the Site and the surrounding area which is predominantly unchanged from the time of the 

previous 2019 Permission. It also demonstrates how the amended design proposals for the Northacre facility 

have evolved from design analysis and identifies the decisions taken to ensure that the design principles are 

responsive and appropriate within the context of the site. 
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2.1 Context and Surroundings 

The context of the Application Site remains largely unaltered from the previous 2019 Permission. 

The Site is shown edged in red on the site plan drawing number PL110 (Fig 2.1) and comprises circa 2.6088 

hectares (ha) of vacant land located on the Northacre Trading Estate and is between the Arla Foods Westbury 

Dairies to the north-west and the Northacre Resource Recovery Centre (RRC) to the south east. Stephenson 

Road is immediately north east of the site whilst there are fields to the south west.  

The Site is broadly rectangular in shape, and slopes gently to the west. The overall development site varies in 

level from 62.85m AOD at the south-west corner; approximately 65.00m AOD at the south-east corner; 60.40m 

AOD along the northwest perimeter and 62.30m AOD at the entrance to the site. The Site lies within an 

established industrial area and is situated 600m south of the West Wiltshire Trading Estate.  

The Site boundary is currently defined by galvanised steel palisade fencing and chain link fencing. The western 

boundary has a gappy and remnant hedgerow. Within the Site the land comprises a mosaic of rank grassland, 

tall herb/ruderal vegetation, scrub vegetation and open, hard-standing (including a carpark and tarmac access 

road). Also, within the site there are spoil mounds also supporting a mixture of rank grassland, tall herb/ruderal 

and scrub vegetation. 

Stephenson Road runs along the north eastern boundary of the Site and provides access to surrounding 

industrial / commercial development. Stephenson Road also offers the principle point of access to the Site via 

an existing priority junction.  Other development along or served off Stephenson Road include industrial and 

manufacturing units, Arla Dairies, a solvent recovery firm, Network Rail Recycling depot and the Northacre 

Resource Recovery Centre (RRC). There is additional consent at the RRC for a Waste Management building 

and expansion of the vehicle depot consented at the MBT.  

The southern western boundary of the Site is farmland, but also identified, as is the developed part of the 

Northacre Trading Estate, in Core Policies 32 and 35 of the Wiltshire Core Strategy as a Principal Employment 

Area and in the adopted Waste Site Allocations Plan as a Strategic Waste Site.   

The Site is identified in the Wiltshire Waste Site Allocations Plan as suitable for ‘Materials Recovery Facility / 

Waste Transfer Station, Local Recycling and Waste Treatment’.  

The Site falls within Flood Zone 1 (the lowest category of flood risk), is not directly constrained by any statutory 

or non-statutory ecological designations, nor does it contain or form part of any designated heritage asset, such 

as a scheduled monument or a Listed Building. There are no public footpaths / rights of way within the Site. 

The nearest residential properties to the east are Brookfield and Crosslands, which front Brook Lane 

approximately 75m from the Site. To the south west beyond this open farmland, approximately 300 m from the 

Fig. 2.1 Site Location Plan – extract from drawing PL100 
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site, are two further residential properties, Brook Farm and Orchard House. There are a number of semi-

detached houses on Storridge Road to the north-east of the Site. 

 

2.2 The Architectural Context 

From an architectural perspective many of the existing developments within the area mainly consist of utilitarian 

low rise portal frame sheds with associated outdoor vehicle parking and storage areas.  On the opposite side of 

Stephenson Road, are various other industrial/business units and uses and a sewage works, and a few 

remaining vacant plots awaiting new industrial/business uses.   

Some of the development sites also contain outdoor equipment and plant. As is typical of industrial estates of 

this type and age there is no real visual consistency to the developments and on the whole it appears piecemeal.  

There is therefore little within the Site’s immediate surroundings and context to which the architectural design 

can respond or fit within. However, similarly to that of the 2019 Permission, the scale of the proposed Northacre 

facility will be visually more prominent than the surrounding industrial developments and this offers the 

opportunity for it to become a focal point and ‘raise the bar’ for the design aspirations for future developments 

within the area.  
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3.1 Constraints and Opportunities 

The proposed Northacre facility will utilise an existing industrial site within the Northacre Trading Estate, a 

predominantly industrial area in Westbury. 

On completion, the development will seek to provide employment for up to 40 employees. 

The main Site constraints are generally unaltered from the previous 2019 Permission and include: 

 Access to the Site can only be from Stephenson Road; 

 To the south of the Site lies the existing MBT from which some of the residual waste for the Northacre 

facility will be sourced; 

 There is an east to west fall across the Site which will require excavation and retaining structures to be 

formed along the Site’ south east boundary in order for the +62m AOD development platform level to be 

created; and 

 The nearest Residential receptors lie to east of the Site. 

3.2 Design Objectives 

From the outset it has been recognised that due to the scale of the proposed Northacre facility it will be 

impossible  for it to be ‘hidden’, but it can be appropriately designed to fit well within the setting of the industrial 

estate and set a benchmark for all future developments in the area.  

The principle objectives for the proposed design have been to: 

 Where appropriate incorporate the design principles established in the 2019 Permission within the 

development of the amended design; 

 Minimise the scale of the main building by avoiding more ‘sculptural’ designs which would stray from 

being volumetrically efficient;  

 Use a range of cladding colours to break up the massing of the main building and to assist in visually 

blending it within its setting;   

 Create a positive and confident architectural statement which celebrates its presence while at the same 

time giving due consideration to its surroundings. 

A wide range of other design objectives were considered in developing the proposed design and these included: 

 Minimising the building footprint; 

 Minimising where possible the individual building sizes (heights and volumes); 

 Minimising the extent of impermeable surface area to reduce surface water drainage infrastructure; 

 Establishing a logical and efficient ‘linear’ process arrangement in the layout of the main process building; 

 Locating the reception hall of the main building at the south western end of the Site to maximise vehicle 

queuing within the Site; 

Fig. 3.1 Existing site layout – extract from drawing PL101 
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 Locating the external FGT equipment at the less visually sensitive north eastern end of the Site;  

 Segregating as far as possible operational HGV access from staff and visitor vehicular access; 

 Establishing intuitive, efficient and safe traffic management for all vehicles accessing the Site from 

Stephenson Road and the adjacent MBT, and to access the various process areas within the Site; 

 Ensuring HGVs have optimal right hand down reverse turning when manoeuvring into the reception hall; 

 Providing adequate queuing and manoeuvring space for all vehicles within the Site; 

 Establishing a coherent family of buildings on the Site; 

 Ensuring that the massing and scale of the development was developed such that it best mitigates its 

visual impact; 

 Locating the air cooled condensers (ACC) to allow the main building to assist in acoustically shielding 

them from residential receptors to the east;  

 Developing a successful landscaping strategy which visually enhances the Site along its south western 

and norther eastern boundaries. 

The design of the Northacre facility has been developed to respond to both the key constraints and the design 

objectives identified above.   
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4.1 Use 

The development proposals have specific and prescriptive process and operational requirements which have 

informed the site layout, the scale and sizes of the various buildings, and access arrangements into and within 

the Site. 

The Northacre Facility, as now proposed comprises a conventional, single line, moving grate combustion plant 

for the recovery of energy and be capable of processing circa 243,000 tpa of non-hazardous residual waste. 

The residual waste for this facility would be delivered to the facility by HGVs from the highway network, and by 

direct transfer from the adjacent Northacre RRC Mechanical Biological Treatment facility (MBT) utilising the 

proposed enclosed high level link conveyor, and some internal vehicle movements between the two sites.  

The Proposed Development is based around a single main building (Fig. 4.1 & 4.2) which would include the 

following core elements: 

 Reception hall; 

 Bunker; 

 Boiler hall; 

 Incinerator Bottom Ash (IBA) storage and collection;  

 Turbine hall;  

 Electrical Rooms; and 

 An Administration wing containing Offices, Control Room; Workshop, Stores and Staff Welfare Facilities. 

 

Associated elements which will be located outside but adjacent to the main building will include: 

 Air cooled condensers (ACC); 

 Flue Gas Treatment (FGT) facility and single stack of circa 75m in height. 

 

The Proposed Development would also include the following ancillary buildings and infrastructure:  

 Gatehouse; 

 Inbound Weighbridges (2 no.) and bypass lane for incoming vehicles 

 Outbound Weighbridge (1 no.) and bypass lane for outgoing and recirculation vehicles; 

 Car Park for employee and visitor cars / motorcycles, and including Electric Vehicle charging; 

 Covered cycle storage shelter; 

 Transformer and Substation buildings 

 A separate DNO substation; 

 Fire water tank and associated pump house; 

 Tanks / silos (containing fuel oil, ammonia hydroxide, FGT residues); 

Fig. 4.1 Proposed section (looking north west) – extract from drawing PL201 

Fig. 4.2 Proposed Ground Floor Plan – extract from drawing PL120 



 

Page | 8  
 

 Internal circulation roadways and manoeuvring areas; 

 Ramped entry / exit roads to serve the adjacent MBT facility;  

 Elevated conveyor with support structure and service stairs connection the MBT to the Northacre facility;  

 Fencing and gating; 

 Service connections; 

 Surface water drainage; 

 Lighting and CCTV; and 

 Areas of hard and soft landscaping. 

 

There are a number of key similarities between the amended design of the Northacre facility and that of the 

2019 Permission. These include:  

 The planning application Site remains essentially the same but has been extended south in areas to 

cover the conveyor feed and ramp access from the MBT site;  

 The overall disposition of the main building on the Site remains similar with the Tipping Apron at the 

western end and the FGT and stack at the eastern end;  

 the one way traffic flow has been maintained within the Site; 

 The location for the vehicular entrance and exit into the Site from Stephenson Road remains broadly the 

same; 

 Retaining the existing planted buffer zone along the western boundary; 

 The Site’s platform level is maintained at +62m AOD; 

 The stack height (above ordnance datum – AOD) will be at 75m the same as the 2019 Permission; 

 The ‘form follows function’ design approach has been repeated; and 

 The principle of using a blend of different but complementary colours to break up the scale of the main 

building and mitigate its visual impact has been repeated. 

Many of the design changes from the 2019 Permission have been generated by process requirements (Fig 4.3), 

but others have transpired from the development of the overall design. The key differences between the 

amended design and that of the 2019 Permission include:  

 The Air-Cooled Condensers (ACC) are now located further west and better acoustically shielded from 

nearby noise receptors to the east of the Site and comprise 6 no. rather than 4 no. cells; 

 The western extent of the main building has been moved east away from the Site’s western boundary to 

reduce its visual impact; 

 The massing on the western end of the main building steps down to reduce its scale and visual impact 

when viewed from the west; 

 The highest part of the main building (the Boiler Hall) would be 4.2m higher (above ordnance datum – 

AOD) than the corresponding part of the building in the 2019 Permission; 
Fig. 4.3 Layout comparison with 2019 Permission (red outline) 
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 The administration and workshop components now form an integral part of the main building rather than 

being detached; 

 The FGT bag filters are now enclosed within a standalone building; and 

 The car park has been relocated to segregate cars as far as possible from HGV vehicles; and 

 In addition to the vehicle access and exit points between the sites there is also a high level inclined 

conveyor which would connect the MBT direct to the Bunker in the main building of the Northacre facility.  

 

4.2 Areas 

The main building of the Northacre facility will contain a number of process related spaces. The sequence and 

areas of these interlinked spaces are strictly functionally defined with the Reception Hall; Bunker; and Boiler 

Hall being linearly sequenced and culminating in the external FGT Technology area lying to the east of the Boiler 

Hall. The main building will also include an IBA storage and collection building located on the north side of the 

Reception Hall, and a Turbine Hall and electrical rooms located on the northern face of the Boiler Hall. The 

building will also include an administration wing (Fig. 4.4). This will be made up of a ground level workshop and 

a reception area and stair / lift core which will serve the upper five levels of offices, meeting rooms, welfare 

accommodation, and the control room and associated functions. At the eastern end of administration wing a 

service stair / lift core will give access to the upper levels of the Boiler Hall. 

A separate gatehouse building will control access to the Site and the weighbridge functions and will contain an 

office and related welfare accommodation.  

Lying between the gatehouse and the main building and south of the FGT area will be the car park which would 

cater for staff and visitors and include accessible parking bays and EV charging points. From here pedestrian 

access will lead to the cycle shelter and onto the entrance to the administration wing. 

 
 
 
  

Fig. 4.4 Administration wing floor layouts – extracts from drgs PL140 & PL141 
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4.3 Layout and Scale 

SCALE 

As with the 2019 Permission the main mass of the Northacre facility is located centrally on the Site. This allows 

for a landscape buffer to be mainlined along the western boundary to provide a natural screening to internal site 

activities. It also leaves sufficient space around the building to provide for the necessary road infrastructure and 

manoeuvring areas for HGV vehicles. 

The highest part of the building will be 40m (AOD +102m) from the site level (AOD +62m) to the top of the 

parapet wall of the Boiler Hall. To the west this then steps down to 32m (AOD +94m) over the Bunker and then 

to 16m (AOD +78m) over the Reception Hall. To the east of the Boiler Hall building the range of equipment and 

silos forming the FGT vary in height with the largest single enclosure / building being that containing the bag 

filters which will be at 30m (AOD +92m). 

To the south the main building steps down with the top of the service stair / lift core at 34.64m (AOD +96.64m) 

and to the lower administrating wing which will sit at 28m (AOD +90m).  

The main building also steps down to the north with the Turbine Hall at 23.3m (AOD +85.3m) and the electrical 

rooms at 16m (AOD +78m) abutting the Boiler Hall, and further north the ACC will sit at 23.6m high (AOD 

+85.6m).  

To maintain free air flow the ACC are set away from the main building and located to the north of the main 

building   with their upper cladding sitting at a height of 23.6m high (AOD +85.6m).  

All parapet levels are indicated on the proposed sections and elevations submitted in support of the application. 

A full set of the 2019 Permission elevations have been overlaid with the new elevations to illustrate their massing 

comparison, with the south east elevation comparison being illustrated in Figure 4.5. The 2019 Permission site 

layout has been overlaid with the new site layout to demonstrate the plan amendments in Figure 4.3. 

The Northacre facility also seeks to visually blend itself within the surrounding landscape. As with the 2019 

Permission the design incorporates a carefully selected range of cladding colours to best blend the facility 

against its landscape backdrop in distant views, and at the same time break up its overall scale. It also 

recognises that its upper parts will be read against a backdrop of sky from nearer views and lighter colours have 

therefore been selected for the tallest structures to best mitigate their visual impact when read against a 

backdrop of sky. Oversailing roofs have been avoided to prevent high level shadowing on the facades which will 

benefit both near and distant views. 

  

Fig. 4.5 South east elevation comparison with 2019 Permission (red) 
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LAYOUT  
  

Fig. 4.6 Proposed site layout – extract from drawing PL111 
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Vehicular access to the Site would be provided via revisions to the existing access off Stephenson Road as 

illustrated on Figure 4.6. This access point would be gated and outside of normal operating hours would be 

secured when not in use. It would cater for all vehicle movements to / from the site, including HGV service 

vehicle entry and exit, as well as staff / visitor private vehicle access. All vehicles would be controlled on site via 

designated roadways, road markings, traffic light systems and traffic control bollards. A speed limit of 10 MPH 

would be imposed and maintained across the Site. All vehicles exiting the Site would leave via the single exit 

onto Stephenson Road. There is also a recirculation route which would lead back to the inbound weighbridges 

without leaving the Site. 

Upon entering the Site (Fig. 4.7) all HGV vehicles would approach the inbound weighbridges and bypass lane 

where vehicle barrier access would be controlled from the gatehouse. Leaving this weighing/control point 

vehicles would join the perimeter road which circuits the main building. This one way traffic system would require 

vehicles to circumnavigate in a clock wise direction to maximise the safety of vehicle manoeuvring around the 

Site. 

Upon leaving the inbound weighbridges the majority of HGV vehicles would proceed to the manoeuvring area 

on the south western end of the main building. It is here that vehicles would reverse up to one of the reception 

hall doors and the traffic arrangement ensures that this reversing manoeuvre would be the safest right-hand-

down operation. Once inside, and the external door is closed, vehicles would tip their residual waste into the 

waste bunker. Once the unloading operations have been completed vehicles would leave the reception hall and 

join the one way system which would lead them to exit via the out-bound weighbridge. A similar operation would 

be undertaken by HGVs collecting IBA from the IBA storage building at the northern end of the reception hall. 

Those vehicles accessing the Site from the MBT would use a dedicated inbound ramped road in the south 

western corner of the Site and would then follow the same traffic circulation and unloading operations described 

above. However rather than leave the Site via the exit weighbridge they would recirculate via the entrance 

bypass lane and return to the MBT site via a dedicated outbound ramped road locate opposite the administration 

wing. 

The vehicles delivering consumables or collecting air pollution control residues relating to the FGT would peel 

off from the perimeter road and access the servicing drive through at the eastern end of the Boiler Hall. The 

remaining operational vehicles would use the perimeter road system to access other components which would 

include amongst others the ammonia tank and fuel oil tank. 

Hard standing areas around the Site have been sufficiently sized to cater for the required vehicle routes and  

manoeuvring areas to facilitate entry and exit to service the main building, FGT, ancillary plant / equipment, and 

for the temporary accommodation cabins and storage that would be required during major outage works. 

 

Fig. 4.7 Vehicle tracked site layout  
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The car park which includes parking for cars and motorcycles, and provides EV charging points is located close 

to the Site entrance and entered prior to the inbound weighbridge arrangement to segregate cars from HGVs 

as far as possible and avoiding the need for cars to circumnavigate the entire Site. Exit from the car park would 

be located close to the Site exit and would utilise the outbound bypass lane to avoid the weighbridge. The overall 

car parking provision has been set out in accordance with adoptable standards and reflects the specific 

requirements for the Northacre facility.  In total there would be 37 no. staff / visitor car parking spaces (including 

3 no. accessibility spaces). Provision for electric vehicle charging points would also be provided to 9 of these 

spaces. There would also be 4 no. dedicated motorcycle parking spaces. 

On entering the Site cyclists will be required to dismount and follow the pedestrian route and crossing which 

lead around the car park to the administration wing. Specific provision is made for cyclists with secure and 

covered cycle storage on this route provided adjacent to the workshop.   
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4.4 Options Appraisal 

Site Layout 

The development of the Site layout has been informed by a number of factors. This has included working with 

the constraints and opportunities offered by the Site; meeting the stated design objectives; ensuring an 

operationally efficient state of the art energy recovery facility; and considering how to best mitigate the 

development’s visual and acoustic impact within its setting.  

As part of the design evolution process a range of alternative site layout studies were developed. These explored 

the potential distribution, sizes and orientation of the various process functions however they retained a number 

of key features of the 2019 Permission including: 

 the location of the vehicular access and exit onto Stephenson Road; 

 the location of the main building closer to the Site’s south east boundary to improve connectivity with the 

adjacent MBT; and 

 the linear arrangement of the main process building with reception hall at the south western end and the 

FGT and stack located at its north eastern end; 

 maintaining an external arrangement for the FGT technology and associated equipment and silos. 

Early layout studies also adopted a number of key design principles which included: 

 locating the ACC to the north of the main building to best utilise the acoustic screening offered by its 

massing; 

 locating the IBA storage and collection areas within a building adjoining the reception hall 

The layouts also considered alternative vehicle and pedestrian access and circulation strategies to ensure 

efficient and safe movements within the Site.  

Key layout issues that were explored through the early stages of design development work included: 

 minimising the footprint area of the various process functions with the Turbine Hall; Electrical Rooms; 

IBA; Reception Hall and administration wing all being reduced in area as the design developed; 

 optimising the segregation of car and HGV traffic movements; 

 collocating car parking into a single area; 

 rationalising vehicle routes into the MBT and the location and route of the high level conveyor; 

 providing a building enclosure around some of the FGT technology to reduce noise levels; 

 locating the inbound weighbridges to ensure adequate vehicle queuing within the Site so as not to impact 

upon Stephenson Road; 

 setting aside areas for landscaping / planting along the Site’s boundaries; and  

Fig. 4.8 Interim site layout study 
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 considering how the massing of the main building could be arranged to best mitigate its visual impact.  

This stage of design development work culminated in the interim site layout study illustrated in Fig 4.8.   

More detailed studies were developed and these tested alternative arrangements and configurations for the 

location of ancillary buildings and equipment and the impact these might have upon arrangements for internal 

traffic movements. They also looked in detail at how the development platform would be constructed and the 

extent and type of retaining structures that would be required to achieve this. Further changes included: 

 collocating electrical components i.e. substation; transformer into a single switchyard at the north 

western end of the main building; 

 reorientation of the fuelling / ammonia area to improvement traffic routing; 

 adjustment to pedestrian access route; 

 inclusion of gabion retaining structure along the Site’s north east and south east boundaries; and  

 inclusion of acoustic fencing to the north east boundary and part of the south east boundary. 

Overall, the developed Site layout (Fig 4.9) best satisfies the broad range of design objectives identified in 

Section 3.2 including: 

 Provides the best fit for the shape of the Site; 

 Establishes safe and efficient traffic system within the Site;  

 Ensures sufficient queuing space for HGVs within the Site; 

 Locates the waste reception hall at the south western end of the main building close to the access to the 

entrance from the MBT site and minimises the extent of high level conveyor connection to the Bunker; 

 Best utilises the massing of the main building to shield the ACC within the centre of the Site and screened 

from sensitive acoustic receptors; and 

 Sets aside area for landscape and screening around the Sites boundaries. 

  

Fig. 4.9 Developed site layout  
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Architecture 
Recognising that the internal process equipment and related activities dictate the minimum building envelopes 

required, and accepting that it would be impossible to make a facility of this size ‘disappear’, a particular focus 

has been considering how the design might best be developed to contribute to mitigating the visual impact of 

the facility.  

The first stage of the architectural design of the Northacre facility mainly focussed upon the massing of the 

building and was developed in parallel with the Site layout work to enable the potential visual impact of the 

development to be considered from the outset (Fig 4.10).  

 

A key eyelevel view (LVIA – viewpoint 1) from the footpath to the west of the Site (Fig 4.11) was used to test 

initial CAD model massing studies of the proposed design, and to compare these with that of the 2019 

Permission. These initial aerial and eyelevel massing studies concluded that by:  

 Having the main building being comprised of a series of volumetrically efficient interlocking and stepped 

‘cubic’ forms, rather than over sculpted ‘curved’ forms, best mitigated the overall scale of the facility;   

 Expressing the varying heights of the different ‘cubic’ forms allowed the scale of the building to step 

down towards the south west thereby reducing the overall scale of the building when seen from 

surrounding areas;  

 Enclosing all high level roofs behind parapet walls helped to visually shield rooftop mounted equipment 

from view and avoided overshadowing that would have been created by oversailing roofs; and 

 The refined design approach offered ‘blank canvasses’ upon which a wide range of alternative cladding 

and colour designs could be developed at the next stage of design development to mitigate the visual 

impact and reduce the overall scale of the building, but also to add visual interest; and 

 The proposed ‘clean’ and ‘refined’ design approach and overall massing was broadly similar to that of 

the consented scheme. 

 

  

Fig. 4.11 Basic massing comparison – 2019 Permission (top) & proposed (bottom) 

Fig. 4.10 Aerial views - basic massing model in context  
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The second stage of development of the architectural design was carried out alongside the latter stages of the 

Site layout design work. Having established in principle a preferred design for the building’s massing and site 

layout, a range of architectural design concepts were prepared to consider how cladding and colour might be 

best employed to reduce the visual impact and overall scale of the facility within the context of the Site, and at 

the same time celebrate its industrial nature. 

As with the 2019 Permission the use of a range of contrasting but complementary colours was explored as this  

was considered the most appropriate way to reduce the overall scale of the main buildings but also to mitigate 

its visual impact by blending with the surroundings in distant views.  

From the outset it was recognised that the colour palette would have to be carefully selected to best blend the 

building within its landscaped backdrop when seen from distant views. However, it was also recognised that the 

higher parts of the main building would have to be lighter in colour as these would also be required to reduce 

their contrast against a background of sky in nearby views. In contrast it was considered that the lower adjoining 

buildings would be best treated in darker colours to best blend with the landscape visually and to break up the 

overall scale of the facility. From western and northern views the darker colour treatment would be read as a 

‘plinth’ upon which the upper architectural ‘cubic’ forms would sit, and this horizontal banding of colours would 

assist in breaking down its scale. 

A number of different colour studies to ‘layer’ and ‘fracture’ the visual appearance were developed in 3D (Fig 

4.12) and tested in a range of key LVIA viewpoints (Figs. 4.13; 4.14 & 4.15):  

 Viewpoint 1 – from footpath, to the west of the Site 

 Viewpoint 2 – from footpath, Round Wood 

 Viewpoint 4 – from Bridleway near White Horse 

 

The colour palette selected for the main buildings included a range of ‘greens’: 

 Meadowland (RAL 100 80 20) 

 Moorland Green (RAL 100 60 20) 

 Svelte Grey (RAL 080 50 20) 

 Olive Green (RAL 100 30 20) 

 

The colour palette selected for the ancillary structures, outdoor plant and stack included: 

 Hamlet (RAL 9002) 

 Goosewing Grey (RAL 7038) 

 

 

 

Fig. 4.12 Colour study 1 – views of 3D model  
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Fig. 4.13 Colour study 1 – in LVIA Viewpoints 1, 2 and 4 

Fig. 4.14 Colour study 2 – in LVIA Viewpoints 1, 2 and 4 

Fig. 4.15 Colour study 6 – in LVIA Viewpoints 1, 2 and 4 
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The following conclusions were drawn from the colour studies: 

 The use of different colours proved successful in breaking up the overalls scale of the main building (Fig. 

4.16); 

 Applying a range of ‘green’ colours best blended the building within its landscaped surroundings and 

backdrop when seen in distant views; 

 The use of mid and light green colours (Meadowland and Moorland Green) rather than darker colours 

(Olive Green) on the tallest parts of the building offered the best balance in both distant and views; 

 The use of darker green (Olive Green) on the lower level Reception Hall and ACC helped to visually 

ground the building in the landscape form nearby views;  

 The change in colour tone between the Boiler Hall, Bunker; and Reception Hall further accentuated the 

stepping down of the buildings massing; 

 The use of a darker green (Olive Green) on the administration wing proved to be the most successful 

option in breaking down the scale of the south east elevation but also in giving a focal point to the building; 

 Applying the mid green (Moorland) to the odour stack best blended it with the landscaped backdrop 

when seen from distant views: 

 Applying the lightest grey (Hamlet) to the stack best mitigated its visual impact when read against the 

sky; 

 The use of the lightest grey (Hamlet) across the majority of external plant and smaller ancillary buildings 

helped blend the northern and eastern components with the massing of the ‘white’ coloured dairy from 

distant views; and  

 Applying a mid-grey colour (Goosewing Grey) to the fire water tank best mitigated its visual impact when 

viewed from the footpath to the west of the Site. 

 

It was this latter part of design development which led to the preferred design (Figs 4.17 & 4.18) and this is 

described in more detail in the following sections. 

Boundary Treatment 
The general boundary treatment for the Northacre facility would be 2.4m high ‘paladin’ metal security fence. 

This would be replaced by 3.5m high timber acoustic fencing to the southern part of the north east boundary to 

Stephenson Road. The north western boundary’s existing steel palisade fencing would be retained.  

Planting to the outside of the acoustic fence will soften the appearance from Stephenson Road and planting 

along the Site’s south western boundary will assist in softening its appearance when viewed from the footpath 

running to the west of the Site. 

  

Fig. 4.16 Colour study 6 – view of 3D model  



 

Page | 20  
 

4.5 Preferred Option 

 

 

 

 

 

 

   

Fig. 4.17 Preferred design – extract from LVIA viewpoint 1– from footpath, to the west of the Site 

Fig. 4.18 Preferred design – extract from LVIA viewpoint 4 - from Bridleway near White Horse 
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4.6 Appearance 

Careful consideration has been given to the design of the main building (Fig 4.19). By employing a limited palette 

of high quality materials, and by articulating the architectural elements in both form and colour, a cohesive and 

refined cubic design has been achieved.   

As such the main building is comprised of a series of volumetrically efficient interlocking and stepped ‘cubic’ 

forms. While these contain related but different process functions, they have been visually unified in overall 

refined form to create a singular but stepped architectural massing. To assist in breaking down the overall scale 

of the building their varying heights are expressed and allow the scale of the building to reduce towards the west 

and north. All high level roofs are enclosed behind parapet walls to help visually shield rooftop mounted 

equipment from view and to ensure safe service access to roof areas for personnel.  

 

 

 

  

Fig. 4.19 Aerial view from south west 
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To further reduce its overall visual scale and to add visual interest the cubic volumes forming the main building 

are treated in a range of contrasting but complementary colours. The reasons behind the selection of these 

colours is described elsewhere but they have been selected to best mitigate the visual impact of the Northacre 

facility and to best blend with the landscape when seen form distant views. The range of colours and the extent 

of their application highlights the proposed massing of interlocking cubic volumes and break down the overalls 

scale of the Proposed Development. The use of darker colours on lower elves and lighter above helps to visually 

ground the buildings but also blend them against the sky from nearby views. 

Ventilation louvres break up the upper facades of the building. They are treated as horizontal features which 

vary in level to reflect the differing heights of the roof plates, but in some areas are kept continuous in order to 

link and regularise the levels between different parts of the building and further fracture the ‘cubic’ form. 

The main components to interrupt this language are the administration wing on its southern facade and the silos 

and FGT equipment and bag house building to its west. 

The administration wing is formed of six floor levels. The ground floor includes the workshop and entrance 

reception. The remainder of the accommodation is spread across its upper five floors the top level of which 

serves the Control Room and associated functions.  There are two lift / /stair cores. That serving staff and visitors 

is incorporated within the volume of the administration wing while the operational / service is located at its 

eastern end and connect the administration wing floors levels with the service floor plates within the Boiler Hall. 

The upper part of the ACC is clad in the same cladding as the main building. This ensures they are visually 

refined and in keeping with the overall design approach. 

The scale of the other buildings and external equipment included within the Northacre facility are of varying 

heights.  In appearance a single light grey colour would be applied to all except for the fire water tank which be 

a mid-grey colour.    

As with the 2019 Permission elaborate designs for the single stack have been rejected. It will be the major 

component read against the sky and will be the only feature seen from many areas and will be played down in 

its form and colour and left as a slender column to best minimise its appearance against a backdrop of sky.  
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4.7 Proposed Materials 

A range of materials, textures and colours have been fully considered in the context of the proposed design 

solution and if not repeated are similar to some of those adopted in the 2019 Permission.  

  

Fig. 4.20 Proposed south east elevation – extract from drawing PL311 
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The design of the Northacre facility (Figs 4.20, 4.21, 4.22 & 4.23) will be refined and controlled and will employ 

a limited palette of high quality materials for the main building and on ancillary buildings to ensure that a family 

of buildings is established across the Site. A trapezoidal profile steel cladding system in contrasting but 

complementary colours will be used to clad the buildings and create a visually striking, durable and low 

maintenance building.   

The buildings will be clad in vertically orientated trapezoidal profile metal cladding with colour matched integrated 

doors. The location of louvres on the building has been carefully considered to be in keeping with overall design 

approach and will be coloured to match that of the surrounding cladding.  

Where required on the administration wing some glazed areas will incorporate areas of back painted glass 

panels which will add visual interest and further fragment the scale of these facades.  

The main building roofs will be clad in metal cladding and laid to a minimum pitch of 1.5 degrees with wall 

parapets incorporated around their perimeter.  As well as providing safe and permanent perimeter guarding for 

service personnel accessing the building's roof plates, the parapets will assist in visually screening less 

prominent roof mounted equipment and access hatches etc.  

The principal material finishes will be as follows: 

Roof Cladding 

 Generally - trapezoidal steel built up insulated roof cladding colour – colour to match wall cladding 

Wall Cladding 

 Administration wing - trapezoidal steel profile – Colour – Olive Green (RAL 100 30 20) 

 Boiler Hall - trapezoidal steel profile – Colour – Moorland Green (RAL 100 60 20) 

 Bunker Hall - trapezoidal steel profile – Colour – Meadowland (RAL 100 80 20) 

 Reception Hall - trapezoidal steel profile – Colour – Olive Green (RAL 100 30 20) 

 Turbine Hall - trapezoidal steel profile – Colour – Olive Green (RAL 100 30 20) 

 IBA Storage - trapezoidal steel profile – Colour – Meadowland (RAL 100 80 20) 

 Electrical Rooms - trapezoidal steel profile – Colour – Olive Green (RAL 100 30 20) 

 ACC - trapezoidal steel profile – Colour – Olive Green (RAL 100 30 20) 

 FGT enclosure - trapezoidal steel profile – Colour – Meadowland (RAL 100 80 20) 

 All doors, louvres, cappings and flashings, to be coloured to match that of surrounding panels. 

Windows and Curtain Walling 

 Polyester powder coated aluminium windows and curtain walling to be colour - Anthracite Grey (RAL 

7016) 

 All glazing to be sealed double glazed units 

 Coloured spandrel panels within areas of windows/curtain walling colour – Merlin Grey (RAL 180 40 05) 

Fig. 4.22 Proposed north east elevation – extract from drawing PL310 

Fig. 4.21 Proposed south west elevation – extract from drawing PL312 



 

Page | 25  
 

Personnel Doors 

 Polyester powder coated metal doors to match colour of surrounding cladding 

Industrial Roller Doors 

 All doors to match colour of surrounding cladding 

 Bollards will be incorporated as protection to the openings. (colour- Black / yellow chevrons) 

Tanks and Silos 

 All tanks and silos will be of the appropriate material Stainless steel, Carbon steel or plastic according to 

the fluid that they contain. Insulated tanks will have aluminium metal cladding. Carbon steel tanks and 

plastic tanks (if any) will be painted colour - Hamlet (RAL 9002), other than the fire water tank which will 

be Goosewing Grey (RAL 7038) 

 All balustrades and handrails to be galvanised steel. 

Stacks 

 Main stack - Steel, Colour - Hamlet (RAL 9002) 

 Odour Stack – Steel, Colour - Moorland Green (RAL 100 60 20) 

 

Gatehouse 

 The Gatehouse will be in trapezoidal profile metal wall cladding to match the main building. The main 

colour will be Olive Green (RAL 100 30 20) 

 The Gatehouse windows and personnel doors to be polyester powder coated aluminium with steel doors. 

Colour: Anthracite Grey (RAL 7016) 

 The roof will be single ply membrane system Colour: Basalt Grey (RAL 7012) 

All balustrades, handrails and metal finishes will be galvanised steel. 

   

 

  

Fig. 4.23 Proposed north west elevation – extract from drawing PL313 
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5.1 Landscape Scheme 

The landscape proposals that would form part of the Proposed Development are illustrated indicatively on Figure 

5.1.  The proposals are similar to those associated with the 2019 Permission and would include new screen 

planting along the Stephenson Road frontage (north-east boundary of the Site) and along a mound at the south-

western boundary, along with areas of native shrub planting, groundcover, and species rich grassland.  It is 

envisaged that a detailed landscape scheme would be agreed with Wiltshire Council by planning condition, 

should consent be granted. 

 

 

 
 
 
 
 

 

 

 

 

Fig. 5.1 Landscape Plan – extract from drawing 2778-01-01 
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1 Introduction 

1.1 Background 

Fichtner Consulting Engineers Limited (Fichtner) has been appointed by Northacre Renewable 
Energy Ltd (NRE) to provide a carbon assessment to support the planning application for an energy 
from waste (EFW) facility, to be known as the Northacre Facility or the ‘Facility’). The Facility will be 
located at the Northacre Industrial Estate in Westbury, Wiltshire.  

The Facility has been designed to generate 30 MWe at the design point and export 26 MWe. At the 
design point (30.9 tonnes per hour at a net calorific value (NCV) of 10.5 MJ/kg), the annual waste 
throughput will be approximately 243,000 tonnes per annum.  

A range of waste will be accepted at the Facility including residual Municipal Solid Waste (MSW), 
residual Commercial and Industrial (C&I) waste and Mechanical Biological Treatment (MBT) 
fractions from the neighbouring MBT facility. Therefore, the Facility will need to be designed to 
process a wide range of NCVs – it is expected that the firing diagram for the Facility will be designed 
to cover waste with an NCV range of 8 to 14 MJ/kg. For the purpose of this carbon assessment, it 
has been assumed that the waste process at the facility has an NCV  of 10.5 MJ/kg, which is 
equivalent to the nominal design capacity and is the lowest realistic NCV on a long term basis.    

1.2 Objective 

The purpose of this Carbon Assessment is to determine the relative carbon impact of processing 
waste in the Facility, compared to disposal in a landfill, as this is the most likely alternative 
destination for the waste. The sensitivity of the results to changes in grid displacement factors and 
landfill gas recovery rates has also been assessed. 
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2 Conclusions 
1. The carbon emissions have been calculated for the Facility. This takes account of: 

a. carbon dioxide released from the combustion of fossil-fuel derived carbon in the Facility; 

b. releases of other greenhouse gases from the combustion of waste; 

c. combustion of gas oil in auxiliary burners; and 

d. carbon dioxide emissions from the transport of waste and residues. 

2. The Facility has been given credit for exporting electricity, displacing carbon emissions from 
other power stations. The power displacement factor used in the main assessment was 
obtained from the UK fuel mix table and reflects the marginal source of displaced electricity, 
which is currently gas-fired power stations. It is considered that the construction of the Facility 
would have little effect on how other renewable energy plants operate and that a gas-fired 
power station is a reasonable comparator for the purposes of this assessment.  

3. The net emissions for the Facility (items 1 and 2) have been compared with the net carbon 
emissions from sending the same waste to landfill, taking account of:  

a. the release of methane in the fraction of landfill gas which is not captured; and 

b. emissions offset from the generation of electricity from landfill gas. 

4. In the base case, the Facility is predicted to lead to a net reduction in greenhouse gas emissions 
of approximately 58,684 tonnes of CO2-equivalent (CO2e) per annum compared to the landfill 
counterfactual. 

5. The sensitivity of this calculation to different grid displacement factors and different landfill gas 
recovery rates has also been considered. The lower figures used in the sensitivity analysis for 
grid displacement factor would only be relevant if the Facility were to displace other renewable 
sources of electricity. The results of the sensitivities for the base case provide a net reduction 
of greenhouse gas emissions within a range of 23,852 to 113,717tonnes of CO2e emissions per 
annum. 
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3 Calculations 

3.1 Energy from Waste 

The combustion of waste generates direct emissions of carbon dioxide. It also produces emissions 
of nitrous oxide, which is a potent greenhouse gas. Methane may arise in minimal extents from 
decomposition of waste remaining in the waste bunker, however decomposition will be actively 
avoided. As such, methane is not regarded to have relevant climate impacts in quantitative terms. 
In addition, combustion air will be drawn from the bunker area. This means that any methane which 
is generated by the decomposition of the waste will be drawn into the combustion chamber and 
burnt. As the methane would have arisen from biodegradable waste, any carbon dioxide produced 
by burning that methane will also be derived from biodegradable waste and so can be excluded 
from the assessment. 

Exporting energy to the grid offsets greenhouse gas emissions from the generation of power in 
other ways. In the case of the Facility, the displaced electricity will be the marginal source which is 
currently gas-fired power stations. It is considered that the construction of the Facility will not 
significantly affect how nuclear, wind or solar plants operate. Therefore, the use of a gas-fired 
power station is considered a reasonable comparator when assessing the grid offset of the Facility. 
This is discussed in further detail in section 3.1.3. 

The following sections provide detail of the calculation of the carbon burdens and benefits 
associated with the Facility. Unless otherwise specified, all values presented are on an annual basis. 

3.1.1 Waste Throughput and Composition 

The design case for the Facility is a throughput of approximately 243,000 tonnes per annum of 
waste with a net calorific value (NCV) of 10.5 MJ/kg, which is equivalent to the nominal design 
capacity, assuming that the plant operates for  7,884 hours a year. This defines the thermal capacity 
of the Facility. 

Table 1 below shows the characteristics of the assumed waste composition that is relevant to the 
Carbon Assessment.  

Table 1: Nominal waste characteristics 

Carbon content       
(% mass) 

Biocarbon (% carbon) NCV (MJ/kg) Nominal waste 
throughput (tpa) 

26.82 58.78 10.5 243,000 

Waste composition data has been taken from different published sources to determine a 
composition which best reflects the design NCV of the proposed Development. This includes the 
following sources: 

• Environment Agency Wales/SLR: "Determination of the Biodegradability of Mixed Industrial and 
Commercial Waste Landfilled in Wales", 2007; and 

• Resource Futures: “DEFRA EV0801 National compositional estimates for local authority 
collected waste and recycling in England, 2010/11”, 2013. 

3.1.2 Direct Emissions 

The combustion of waste generates direct emissions of carbon dioxide, with the tonnage 
determined using the carbon content of the waste. 
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For the Carbon Assessment, only carbon dioxide emissions from fossil sources (e.g. plastics) need 
to be considered, as carbon from biogenic sources (e.g. paper and wood) has a neutral carbon 
burden. The biogenic material in the residual waste, which is being processed is biogenic material 
in wastes. This means that there is no requirement to consider, for example, any land use 
implications in producing the biogenic material as, unlike energy crops which are grown for 
combustion, biogenic waste already exists. 

The UK Government’s document “Energy from Waste: A Guide to the Debate” states, in paragraph 
40:  

“Considering the energy from waste route, if our black bag of waste were to go to a typical 
combustion-based energy from waste plant, nearly all of the carbon in the waste would be 
converted to carbon dioxide and be released immediately into the atmosphere. 
Conventionally the biogenic carbon dioxide released is ignored in this type of carbon 
comparison as it is considered ‘short cycle’, i.e. it was only relatively recently absorbed by 
growing matter. In contrast, the carbon dioxide released by fossil-carbon containing waste 
was absorbed millions of years ago and would be newly released into the atmosphere if 
combusted in an energy from waste plant.”  For landfill, paragraph 42 states “Burning 
landfill gas produces biogenic carbon dioxide which, as for energy from waste, is considered 
short cycle.”  

Therefore, the carbon assessment is in line with government guidance for exactly this type of 
carbon assessment. 

It has been assumed that all of the carbon in the waste fuel is converted to carbon dioxide in the 
combustion process as, according to Volume 5 of the Intergovernmental Panel on Climate Change 
(IPCC) Guidelines for Greenhouse Gas Inventories, it can be assumed that waste incinerators have 
combustion efficiencies of close to 100%. The mass of fossil derived carbon dioxide produced is 
determined by multiplying the mass of fossil carbon in the fuel by the ratio of the molecular weights 
of carbon dioxide (44) and carbon (12) respectively as shown in the equation below: 

𝑀𝑎𝑠𝑠 𝑜𝑓 𝐶𝑂2 𝑜𝑢𝑡 = 𝑀𝑎𝑠𝑠 𝑜𝑓 𝐶 𝑖𝑛 × 
𝑀𝑟 𝐶𝑂2

𝑀𝑟 𝐶
 

Where Mr = molecular weight. The total fossil derived carbon emissions are presented in Table 2.  

Table 2: Fossil CO2 emissions 

Item Unit Northacre Facility – Base case 

Fossil carbon in input waste t C 26,864 

Fossil derived carbon dioxide 
emissions 

t CO2 98,502 

The process of recovering energy from waste releases a small amount of nitrous oxide and 
methane, which contribute to climate change. The impact of these emissions is reported as CO2e 
emissions and is calculated using the Global Warming Potential (GWP) multiplier. In this assessment 
the GWP for 100 years has been used. 

Emissions of nitrous oxide and methane depend on combustion conditions. Nitrous oxide emissions 
also depend on flue gas treatment. These details are based on the final design of the Facility, which 
is not available at this stage. Therefore, at this stage, default emission factors from the IPCC have 
been used to determine the emissions of these gases, as shown in Table 3. 
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Table 3: N2O and CH4 assumptions 

Item Unit Value Source 

N2O default emissions 
factor 

kg N2O/tonne waste 0.042 IPCC Guidelines for 
Greenhouse Gas 
Inventories, Vol 2, 
Table 2.2 Default 
Emissions Factors for 
Stationary 
Combustion in the 
Energy Industries, 
Municipal Wastes 
(non-biomass) and 
Other Primary Solid 
Biomass, using a NCV 
of 10 MJ/kg 

CH4 default emissions 
factor 

kg CH4/tonne waste 0.315 

GWP – N2O to CO2 kg CO2e/kg N2O 310 United Nations 
Framework for 
Climate Change 
Global Warming 
Potentials 

GWP – CH4 to CO2 kg CO2e/kg CH4 25 

Nitrous oxide and methane emissions from both the biogenic and non-biogenic fractions are 
considered as a carbon burden. Both the biogenic and non-biogenic fractions of waste have the 
same default emissions factor. Table 5 shows the emissions of nitrous oxide and methane and the 
equivalent carbon dioxide emissions. 

Table 4: N2O and CH4 emissions 

Item Unit Northacre Facility – Base case 

N2O emissions t N2O 10.2 

Equivalent CO2 emissions t CO2e 3,164 

CH4 emissions t CH4 76.5 

Equivalent CO2 emissions t CO2e 1,914 

The Facility would be equipped with auxiliary burners which would burn gasoil and would have a 
capacity of about 60% of the boiler capacity; assumed to be approximately 53.94 MWth. These 
would only be used for start-up and shutdown. It is assumed that there would be 4 start-
ups/shutdowns a year, and that the burners would operate for 18 hours total for start-up and shut 
down. Hence, the approximate total fuel consumption would be: 

53.94 × 4 × 18 = 3883.56 𝑀𝑊ℎ 

Each MWh of gasoil releases 0.251 tonnes of carbon dioxide, so the emissions associated with 
auxiliary firing would be 3883.56 x 0.25 = 970.98 t CO2e. 

Table 5 shows the total direct equivalent carbon dioxide emissions for the combustion of waste in 
the Facility. 

 
1 DEFRA – Greenhouse gas reporting: Conversion factors 2019  
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Table 5: Total equivalent CO2 emissions from the combustion of waste 

Item Unit Northacre Facility – Base case 

CO2 emissions t CO2 98,502 

N2O emissions t CO2e 3,164 

CH4 emissions t CO2e 1,914 

Burner emissions t CO2e 971 

Total emissions t CO2e 104,550 

3.1.3 Grid Offset 

3.1.3.1 Discussion 

Sending electricity to the grid offsets the carbon burden of producing electricity using other 
methods. In the case of an energy from waste plant, such as the Facility, the displaced electricity 
would be the marginal source which is currently gas-fired power stations, for which the 
displacement factor is 0.349 t CO2e/MWh2. Electricity generated by the Facility would be exported 
to the National Grid. DEFRAs ‘Energy from Waste – A Guide to the Debate 2014’ (specifically, 
footnote 29 on page 21) states that “A gas fired power station (Combined Cycle Gas Turbine – CCGT) 
is a reasonable comparator as this is the most likely technology if you wanted to build a new power 
station today”. Therefore, the assessment of grid offset uses the current marginal technology as a 
comparator. 

It is considered that the construction of the Facility will have little or no effect on how nuclear, wind 
or solar plants operate when taking into account market realities (such as the phase-out of old 
nuclear plants, the limited progress on ‘new build’ nuclear plants, and the  subsidies often 
associated with the development of wind and solar plants).  

Current energy strategy uses nuclear power stations to operate as baseload stations run with 
relatively constant output over a daily and annual basis, with limited ability to ramp up and down 
in capacity to accommodate fluctuations in demand. Power supplied from existing nuclear power 
stations is relatively low in marginal cost and has the benefit of extremely low CO2 emissions. Wind 
and solar plants also have very low marginal operating costs and are supported by subsidies in many 
cases. This means that they will run when there is sufficient wind or sun and that this operation will 
be unaffected by the operation of the Facility. 

Combined cycle gas turbines (CCGTs) are the primary flexible electricity source. Since wind and solar 
are intermittent, with the electricity supplied varying from essentially zero (on still nights) to more 
than 16 GW (on windy or sunny days), CCGTs supply a variable amount of power. However, there 
are always some CCGTs running to provide power to the grid.  

Gas engines, diesel engines and open cycle gas turbines also make a small contribution to the grid. 
These are mainly used to provide balancing services and to balance intermittent supplies. As they 
are more carbon intensive than CCGTs, it is more conservative to ignore these. 

In addition, recent bidding of EfW plants into the capacity market mean that they are competing 
primarily with CCGTs, gas engines and diesel engines. It is therefore considered that CCGT is the 
correct comparator and may possibly be conservative. 

 
2 DEFRA – Fuel Mix Disclosure Table – 01/04/2018 – 31/03/3019 
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It is acknowledged that the UK government has recently set a target which will require the UK to 
bring all greenhouse gas emissions to net zero by 2050. Taking this into consideration, in the future 
it is anticipated that the power which the Facility will generate will displace other forms of power 
generation, including renewable energy power stations. However, at this stage the mix of future 
generation capacity additions to the grid that might be displaced by the project is uncertain, and 
therefore the emissions intensity of future displaced generation cannot be accurately quantified. 
Therefore, for the purposes of this assessment, it has been assumed that the Facility will displace a 
gas fired power station as this is considered a reasonable comparator. 

In the recent decision letter on the Development Consent Order for the Riverside Energy Park, a 
large energy-from-waste plant (ref. EN010093, dated 9 April 2020), the secretary of state said in 
paragraph 4.12 that “CCGT is the appropriate counterfactual against which the Development should 
be assessed.” This supports the approach taken in this carbon assessment. 

The effect of changing the grid offset displacement factor has been considered as a sensitivity in 
Section 4.2. 

3.1.3.2 Electricity offset calculation 

The amount of carbon dioxide offset by the electricity generated by the Facility is calculated by 
multiplying the net electricity generated by the grid displacement factor. The Facility will export 
different amounts of power depending on the NCV of the waste that is incinerated. For the 
purposes of this assessment, an electrical efficiency of 31.45% gross and 28.15% net is assumed for 
the Facility. This is based on the gross and net electrical output, and the thermal capacity of the 
boiler. If the Facility has a higher efficiency, a greater carbon benefit will result from displaced 
electricity. The Facility will also be capable of exporting heat to local users, subject to technical and 
economic considerations. If heat is exported, the carbon benefits of the Facility will be significantly 
higher. However, the scope of this carbon assessment does not cover the carbon benefits of heat 
export from the Facility, as at this stage of design there are currently no formal heat offtake 
agreements in place.  

The carbon dioxide offset by electricity generation is counted as a carbon benefit and is shown in 
Table 6 below. 

Table 6: Northacre Facility electricity offset 

Item Unit Northacre Facility – Base 
case 

Net electricity export MW 25.6 

Net electricity exported MWh 201,830 

Total CO2 offset through 
export of electricity 

tCO2e p.a. 70,439 

3.2 Landfill 

For waste which is disposed of in landfill, the biogenic carbon degrades and produces landfill gas 
(LFG). LFG is comprised of methane and carbon dioxide, so has a significant carbon burden. Some 
of the methane in the LFG can be recovered and combusted in a gas engine to produce electricity. 
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3.2.1 Emissions 

The emissions associated with LFG can be split into: 

1. carbon dioxide released in LFG; 

2. methane released in LFG; and 

3. LFG captured and combusted in LFG engines and flares, producing carbon dioxide as a result of 
the combustion. 

Since 1 and 3 result in the release of carbon dioxide derived from biogenic carbon in the waste, 
these should both be excluded from the calculation. Therefore, the focus of this calculation is the 
methane which is released to atmosphere. This is calculated as follows: 

1. The biogenic carbon in the waste comes from the waste composition, discussed in Section 3.1.1 
above. 

2. 50% of the degraded biogenic carbon is released and converted into LFG. The released carbon 
is known as the degradable decomposable organic carbon (DDOC) content.  

a. This assumes a sequestration rate of 50%, which is considered to be a conservative 
assumption and is in accordance with DEFRAs ‘Energy from Waste – A Guide to the Debate’. 

b. There is considerable uncertainty in literature surrounding the amount of biogenic carbon 
that is sequestered in landfill. The high sequestration used in this assessment (i.e. 50%), 
combined with the use of high landfill gas capture rates (assumed 68% capture) is 
considered to be conservative. Therefore, it is not considered appropriate to give additional 
credit for sequestered carbon as this would result in an overly conservative assessment. 

3. LFG is made up of 57% methane and 43% carbon dioxide, based on a detailed report carried out 
by Golder Associates for DEFRA3.  

4. Based on the same report, the analysis assumes 68% of the LFG is captured and that 10% of the 
remaining 32% is oxidised to carbon dioxide as it passes through the landfill cover layer. The 
unoxidized LFG is then released to atmosphere. 

5. Based on the same guidance, 90.9% of the captured LFG is used in gas engines to generate 
electricity, although 1.5% of this captured LFG passes through uncombusted and is released to 
atmosphere. The remainder is combusted in a flare. We have assumed that the flares fully 
combust the methane. 

Table 7 outlines the LFG assumptions and Table 8 shows the equivalent carbon emissions associated 
with landfill. 

Table 7: LFG assumptions 

Item Value Source 

DDOC content 50% DEFRA Review of Landfill 
Methane Emissions Modelling 
(WR1908) (2014) 

CO2 percentage of LFG 43% 

CH4 percentage of LFG 57% 

LFG recovery efficiency 68% 

Molecular ratio of CH4 to C 1.33 Standard Values 

Molecular ratio of CO2 to CH4 2.75 

Molecular ratio of CO2 to C 3.67 

 
3 Review of Landfill Methane Emissions Modelling (WR1908), Golder Associates, November 2014 
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Item Value Source 

Global Warming Potential – 
CH4 to CO2 

25 United Nations Framework 
for Climate Change Global 
Warming Potentials 

Table 8: LFG emissions 

Item Unit Northacre Facility – Base case 

Biogenic carbon tonnes 38,308 

Total DDOC content 
((biogenic carbon not 
sequestered – degradable) 

tonnes p.a.  19,154 

Methane in LFG, of which: tonnes p.a. 14,557 

-Methane captured tonnes p.a. 9,899 

-Methane oxidised in landfill 
cap 

tonnes p.a. 466 

-Methane released to 
atmosphere directly 

tonnes p.a. 4,192 

Methane leakage through gas 
engines 

tonnes p.a. 135 

Total methane released to 
atmosphere 

tonnes p.a. 4,327 

CO2e released to atmosphere  tCO2e p.a. 108,187 

The value for biogenic carbon in Table 8 above is calculated by multiplying the annual tonnage of 
waste by the carbon content percentage of the waste, and then again by the percentage of that 
carbon which is derived from biogenic sources. 

3.2.2 Grid Offset 

The methane in the LFG that has been recovered can be used to produce electricity. This electricity 
will offset grid production, and results in a carbon benefit of sending waste to landfill as per Section 
3.1.3. The assumptions for the amount of LFG methane captured and used in a typical LFG engine 
are shown in Table 9. 

Table 9: LFG grid offset assumptions 

Item Value Source 

Landfill gas recovery 
efficiency 

68% DEFRA Review of Landfill 
Methane Emissions Modelling 
(Nov 2014) Methane captured used in 

gas Engines 
90.9% 

Methane leakage through gas 
engines 

1.5% 
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Item Value Source 

Landfill gas engine efficiency 36% 

Methane net calorific value 47 MJ/kg Standard value 

The power produced by the LFG engine is based on the amount of methane, the heat content of 
methane and the engine efficiency, as per the assumptions in Table 9. The power generated by the 
LFG engines and the carbon dioxide offset are shown in Table 10. 

Table 10: LFG grid offset 

Item Unit Northacre Facility – Base case 

Methane captured, of which: tonnes p.a. 9,899 

-Methane flared tonnes p.a. 900 

-Methane leakage through 
gas engines 

tonnes p.a. 135 

-Methane used in gas engines tonnes p.a. 8,864 

Fuel input to gas engines GJ  416,609 

Power generated MWh 41,661 

Total CO2e offset through 
grid displacement 

t CO2e p.a. 14,540 

3.3 Transport 

There are carbon emissions associated with the transport of waste and reagents to the Facility, and 
the transport of residues (i.e. Incinerator Bottom Ash, or IBA, and Air Pollution Control residues, or 
APCr) from the process to their respective treatment facilities. The assumptions for determining 
these emissions are presented in Table 11.  

Included within the 243,000 tonnage throughput, the adjacent MBT facility will deliver 
approximately 52,500 tpa of MBT SRF, fines and heavies to the Facility. The majority of MBT 
fractions will be delivered using a conveyor that will link the MBT facility to the ERF bunker. Where 
vehicles are used, the route of delivery will involve an internal road (rather than public roads) 
between the MBT facility and the Facility for deliveries and returning vehicles. The number of 
vehicle movements between the facilities is unknown, but likely to be small, and the distance of 
travel will be less than 200 m. Within this assessment, it has been conservatively assumed that the 
full capacity (i.e. 243,000 tpa of waste) is sourced from the region of Wiltshire and surrounding 
counties; therefore, the assessment is conservative and in reality the emissions associated with the 
transport of waste to the Facility will be lower. 

Table 11: Transport assumptions 

Parameter Unit Value Source 

Average payload – Waste to landfill tonnes 23.6 
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Parameter Unit Value Source 

Average payload – Waste to 
Northacre Facility 

tonnes 23.6 Project-specific assumption. 
(95% Bulker, 5% RCV) 

 

Payload – Export of APCr tonnes 27.1 Project-specific assumption. 

Payload – Export of IBA tonnes 29 

Payload – Export of Oversize ash  tonnes 14 

Payload- Export of Ferrous ash tonnes 17 

Payload – Import of lime  tonnes 27.5 

Payload – Import of PAC tonnes 21 

Payload – Import of Ammonium 
hydroxide 

tonnes 10 

Payload – Import of Fuel oil  tonnes 32 

Articulated lorry CO2 factor - 100% 
loaded 

kg 
CO2/km 

0.94344 BEIS "Greenhouse gas 
reporting: conversion factors 
2019" HGV (all diesel) 
Articulated (>3.5- 33t) 

Articulated lorry CO2 factor - 0% 
loaded 

kg 
CO2/km 

0.62896 

Waste distance to landfill (one way) km 140 Project-specific assumption 
based on transport from 
within Wiltshire and 
surrounding counties.  

 

Waste distance to Northacre 
Facility(one way) 

km 170 

IBA distance to disposal (including 
oversize and ferrous ash) 

km 32 Lower Compton Landfill, 
Calne4 

APCr distance to disposal km 240 Augean – Peterborough5 

Lime distance to Northacre Facility km 280 Tarmac Lime Quarry, Buxton 

Carbon distance to Northacre Facility km 200 Approximate distance to 
either Essex (Environmental 
Protection Industries Ltd)  or 
Bilston (CPL Activated 
Carbons, 
manufactured/distributed 
from James Durrans Group) 

Ammonia distance to Northacre 
Facility 

km 400 Yara UK, York 

Fuel oil distance to Northacre Facility km 160 Crown Oil. Assumed nearest 
depot at Iver.  

Mass of waste tonnes 243,000 Project-specific assumption 

 
4 If possible, IBA will be sent for recovery off-site for use as an aggregate. In absence of a suitable facility, it may be sent 

to a non-hazardous landfill for disposal. Where possible, extracted ferrous metal will be recycled off site, with a 
suitable recycling site to be identified during the detailed design phase for the Facility.  

5 NERL are looking to find a more local service, to be confirmed during detailed design of the Facility.  
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Parameter Unit Value Source 

Mass of IBA (excluding Oversize and 
Ferrous ash) 

tonnes 45,161 Project-specific assumption 

Mass of Oversize ash tonnes 2,626 Approximately 5% of IBA 

Mass of Ferrous ash tonnes 4,726 Approximately 9% of IBA 

Mass of APCr tonnes 9,276 Project-specific assumption 

Mass of lime tonnes 4,445 

Mass of activated carbon tonnes 70 

Mass of ammonia tonnes 937 

Mass of fuel oil tonnes 263 

The carbon burden of transporting the waste is determined by calculating the total number of loads 
required and multiplying it by the transport distance to generate an annual one-way vehicle 
distance. This is multiplied by the respective empty and full carbon dioxide factor for HGVs to 
determine the overall burden of transport. It is recognised that this is conservative, as it may be 
possible to coordinate HGV movements to reduce the number of trips. 
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Table 12: Transport assumptions 

Parameter Unit Waste to 
landfill 

Waste to 
site 

IBA to 
recovery/

disposal 

Oversize 
ash to 

disposal 

Ferrous 
ash to 

recovery/d
isposal 

APCr to 
disposal 

Lime 
distance to 
the Facility 

Carbon 
distance to 
the Facility 

Ammonia 
distance to 
the Facility 

Fuel oil 
distance to 
the Facility 

Tonnage tonnes p.a. 243,000 243,000 45,161 2,626 4,726 9,276 4,445 70 937 263 

Number of 
loads 
required 

p.a. 10,297 10,297 1,558 188 279 343 162 4 94 9 

One-way 
distance 

km 140 170 32 32 32 240 280 200 400 160 

One-way 
total 
vehicle 
distance 
per year 

km 1,441,580 1,750,490 49,856 6,016 8,928 82,320 45,360 800 37,600 1,440 

Total CO2 
emissions 

t CO2 2,266.7 2,752 78.4 9.5 14.0 129.4 71.3 1.3 59.1 2.3 
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4 Results 

4.1 Northacre Facility 

The results of the assessment are shown below. It can be seen that there is a net carbon benefit of 
58,684 carbon dioxide equivalent emissions per annum for the Facility. 

Table 13: Summary 

Parameter Units Northacre 
Facility – Base 

case 

Releases from landfill gas t CO2e  108,187 

Transport of waste and outputs to landfill t CO2e 2,267 

Offset of grid electricity from landfill gas engines t CO2e -14,540 

Total landfill emissions t CO2e 95,914 

Emissions from the Facility t CO2e 104,550 

Transport of waste to and outputs from the Facility t CO2e 3,118 

Offset of grid electricity with Facility generation t CO2e -70,439 

Total Facility Emissions t CO2e 37,229 

Net Benefit of the Facility t CO2e 58,684 

Another way of expressing the benefit of the Facility is to consider the additional power generated 
by recovering energy rather than sending the waste to landfill and calculating the effective net 
carbon emissions per MWh of additional electricity exported. 

The effective net carbon emissions per MWh of additional electricity exported for the Facility is 
calculated as follows: 

1. Additional power exported = 201,830 –41,661= 160,169 MWh 

2. Net Carbon released = (104,550 + 3,118) – (108,187 + 2,267) = -2,786tCO2e 

3. Effective carbon intensity = -2,786  ÷ 160,169 =  -0.0174 t CO2e/MWh 

Hence, it can be seen that the additional power generated by the Facility compared to landfill would 
effectively be generated at zero net carbon emissions. 

4.2 Sensitivities 

The two key assumptions in the Carbon Assessment are the grid displacement factor for electricity 
and the landfill gas capture rate. 

• There is some debate over the type of power which would be displaced and so we have 
considered the effect of using lower figures, which would only be relevant if the Facility were 
to displace other renewable sources of electricity. 

• The Golders Associates report for DEFRA states that the collection efficiency for large, modern 
landfill sites was estimated to be 68% and the collection efficiency for the UK as a whole was 
estimated to be 52%. There have been suggestions in other guidance that a conservative figure 
of 75% should be used. The sensitivity of the results to this assumption has also been assessed 
below. 
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Table 14 below shows the estimated net benefit of the Facility, in tonnes of carbon dioxide 
equivalent emissions per annum, for different combinations of grid displacement factor and landfill 
gas capture rate.  

It can be seen that there is a benefit for all LFG capture rate and grid displacement factor 
combinations. 

Table 14: Sensitivity analysis 

Grid Displacement 
Factor (t CO2e/MWh) 

LFG Capture Rate 

75% 68% 60% 52% 

0.349 34,607 58,684 86,201 113,717 

0.320 30,087 54,040 81,414 108,788 

0.280 23,852 47,633 74,811 101,989 



Northacre Renewable Energy Limited  

 

30 July 2020 Carbon Assessment 

S2862-0030-0004HKL Page 19 

 

5 Discussion 

5.1 Transport  

The value of carbon emissions associated with the transport of waste to and from the Facility was 
calculated to be 3,118 tonnes of CO2-equivalent (CO2e) per annum. This figure was conservatively 
calculated assuming that all of the incoming waste is transported 170 km, which is the maximum 
distance from within the Market area to the Facility. In reality, this value is likely to be lower. A 
sensitivity analysis of these distances is included in section 5.1.1.  

The tonnage of waste imported to the Facility within the transport assessment includes the total 
waste tonnage value of 243,000 tpa. In fact, approximately 52,500 tpa of this will be delivered 
directly from the adjacent MBT facility, mostly via a conveyor that will link the MBT facility to the 
ERF bunker. Where vehicles are used, the route of delivery will involve an internal road (rather than 
public roads) between the MBT facility and the Facility for deliveries and returning vehicles. The 
number of vehicle movements is unknown, but likely to be small, and the distance of travel will be 
less than 200 m. Therefore, the assessment is conservative and in reality the emissions associated 
with the transport of waste to the Facility will be lower. 

Furthermore, the waste from the MBT facility which will be processed in the Facility is currently 
transported to  Germany, approximately 700 km from the Facility. Assuming that the MBT waste 
tonnage value of 52,500 tpa is transported 700 km, the current carbon emissions from the transport 
of MBT waste are 2,449 tonnes CO2. Therefore, when comparing the carbon emission value to the 
landfill alternative, processing the output from the MBT facility in the Facility will result in further 
reductions of emissions associated with the transport of waste. The additional savings associated 
with the processing of waste from the MBT facility have not been allowed for within this 
assessment.  

Crown oil, the company which NRE plan to use for the delivery of fuel oil, independently offset the 
carbon produced from their fuel deliveries. This may also be the case for other delivery companies, 
but the full list of companies NRE plan to use is not known at the time of this assessment. To ensure 
a conservative assessment, all carbon emissions produced from transport, including Crown Oil 
deliveries, have been included within the assessment. 

5.1.1 Distance sensitivity analysis 

The distance which incoming waste is to be transported to the Facility and the distance of waste to 
landfill alternative are taken as the maximum possible distance within the catchment area. A 
sensitivity analysis has been provided to ensure the overall carbon value will not be greatly 
impacted by any changes in waste source location and cover for all distance possibilities. Table 15  
shows each combination of circumstances for the maximum and minimum distances for incoming 
waste transport and gives both the change in carbon emissions produced by the transport of waste 
and the net carbon benefit of Facility compared to the landfill alternative.  

Table 15 shows that altering the distance of waste transportation would cause a change in 
emissions of between 3,118 tonnes CO2 (maximum) and -1,902 tonnes CO2 (minimum) per annum. 
In the context of the overall carbon benefits of the Facility, any changes to transport distances have 
minimal impact on the overall conclusions. 
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Table 15: Waste transport distances sensitivity analysis  

Circumstance  Total CO2 Emissions (tonnes CO2) Change in carbon 
emissions produced by 
transport of waste 
(tonnes CO2) 

Net carbon benefit of 
Northacre Facility compared 
to landfill alternative (tonnes 
CO2) 

Waste distance 
to landfill (one 
way) 

Waste distance to 
Northacre Facility 
(one way) 

Waste 
transport to 
Landfill 

Waste transport 
to Northacre 
Facility 

Other transport 
emissions associated 
with Northacre Facility  

Maximum 
(140 km) 

Maximum (170 km) 2,267 2,753 365 + 851 57,923 

Minimum (0 km) Minimum (0 km) 0 0 365 + 365 58,409 

Maximum 
(140 km) 

Minimum (0 km) 2,267 0 365 - 1,902 60,676 

Minimum (0 km) Maximum (170 km) 0 2,752 365 + 3,118 55,657 
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5.2 Carbon and Climate Change Policy 

As stated in section 3.1.3.1, the UK government has recently set a target to achieve net zero 
emissions by 2050. Wiltshire Council passed a motion in February 2019 declaring a Climate 
Emergency and has made a number of updates to its local plan, transport plan and green policies 
for new builds, with the overall aim of making Wiltshire Council carbon neutral by 2030.  

The Committee on Climate Change recently published a technical report which sets out 
recommendations to the UK government on how to achieve the target of net zero carbon emissions 
by 2050. The report sets out how key biodegradable waste streams should be diverted from landfill 
within the UK alongside an increase in recycling. To achieve this, it is advised that key investment is 
required in alternative waste disposal facilities (such as anaerobic digestion, mechanical-biological 
treatment and incineration). A lack of investment in these areas may encourage offshoring of 
waste. 

As some of the waste processed in EfW plants is biogenic/biodegradeable (referred to as ‘short-
cycle’ carbon), the technology is partially renewable and considered to be a ‘low-carbon’ form of 
energy generation. As stated in section 4.1, the effective net carbon intensity of the Facility is 
estimated to be -0.0174t CO2e/MWh. The carbon intensity of a gas-fired power station, which 
would be displaced by the Facility, is 0.349 t CO2e/MWh. This demonstrates that the carbon 
intensity of the Facility is inherently lower than fossil fuel generation when the avoidance of landfill 
is taken into account. 

In the context of the waste hierarchy, recovery is the only other alternative destination for residual 
waste aside from landfill and should be favoured over disposal. There will always be residual waste 
remaining once materials that can be recycled or reused has been extracted. 

Government strategy emphasises the aim to reduce the amount of both plastics and food waste in 
residual waste. The reduction in either of these would have opposing impacts on the waste 
composition: a decrease in plastic waste would create a higher biogenic waste composition and so 
decrease the carbon emissions and increase the net carbon benefit, whereas a decrease in food 
waste would create a lower biogenic waste composition and so increase the carbon emissions and 
decrease the net carbon benefit.  

If we are to assume a similar reduction in both, the impacts of each would to some extent cancel 
the other out. Initial review of the most recent C&I waste composition information (January 2020) 
suggests that both plastic waste and food waste volumes have reduced since 2007, with a slight 
decrease in the biogenic composition value from 61% to 57%. Should this decreasing biogenic 
composition trend continue and be reflected in the waste composition at the Facility, it would be 
expected to see an increase the carbon emissions and decrease the net carbon benefit. However, 
this is difficult to predict or quantify without further information on waste patterns or the 
effectiveness of local and national waste reduction strategies. The Committee on Climate Change 
technical report envisages a future generation mix where renewables dominate, which includes 
generation from both hydro and energy from waste plants (the model assumes these make up to 
approximately 2% of total generation). The continued development and investment in low carbon 
technologies will be key in achieving a net-zero future. The intermittency of renewables is 
recognised and there is support for base-load low-carbon plants. Consequently, it is considered that 
energy from waste will play a key role in UK power generation and achieving a net-zero carbon 
future. 

Carbon emitted from low-carbon technologies has the potential to be captured through Carbon 
Capture & Storage (CCS) systems. Although CCS technologies are still being developed and are 
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currently not economically or technically feasible for application in large-scale EfW projects, EfW 
plants may have the potential to incorporate these systems in the future. 

It is acknowledged that low carbon technologies will need to continue minimising carbon releases, 
which will take time, legislative intervention and investment. It is considered that the Facility will 
lie within a framework where a positive contribution can be made towards achieving climate 
change objectives and where a transition can be made towards meeting the net zero target over 
time.   
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1 Introduction 
Northacre Renewable Energy Limited (NRE) is developing a scheme for the Northacre Facility (the 
‘Facility’) to incinerate incoming residual waste fuel. The Facility will be located at Stephenson Road, 
Westbury, Wiltshire.  

The Facility will process approximately 243,000 tonnes per annum (at the design capacity of 
30.9 tph with an NCV of 10.5MJ/kg with an assumed availability of 7,860 hours). 

NRE is applying for planning permission and an Environmental Permit (EP) for the Facility. This 
technical note has been developed to demonstrate that the design of the Facility achieves the R1 
criteria and can be classified as a recovery operation in accordance with the requirements of the 
Waste Framework Directive (WFD).  

2 Background 

2.1 Waste Framework Directive 

In accordance with the WFD, incineration facilities which process non-hazardous residual waste can 
be regarded as “Recovery” operations if the energy efficiency of the plant is greater than 0.65 (for 
plants permitted after January 2009). This is referred to as achieving “R1 status”. In the UK, R1 
status can only be formally granted by the relevant Competent Authority (for the Facility this will 
be the Environment Agency) when the facility has been in operation for more than 12 months. 
Plants which do not meet the energy efficiency criterion are classed as “Disposal” operations and 
therefore are considered as being equivalent to landfill in terms of the waste hierarchy. 

The European Commission has published guidance titled ‘Guidelines on the Interpretation of the R1 
Energy Efficiency Formulae for Incineration Facilities Dedicated to the Processing of Municipal Solid 
Waste According to Annex II of Directive 2008/98/EC on Waste’. Within the European Commission 
guidance the formula to calculate the efficiency of a facility is explained as follows: 

Energy Efficiency =  
(𝐸𝑝−(𝐸𝑓+𝐸𝑖))

(0.97×(𝐸𝑤+𝐸𝑓))
 

where: 

• Ep  means annual energy produced as heat or electricity. It is calculated with energy in the form 
of electricity being multiplied by 2.6 and heat produced for commercial use multiplied by 1.1 
(units of GJ/yr) 

• Ef  means annual energy input to the system from fuels contributing to the production of 
steam (units of GJ/yr) 

Northacre Renewable Energy Limited 

Northacre Facility 
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• Ew  means annual energy contained in the treated waste calculated using the lower calorific 
value of the waste (units of GJ/yr) 

• Ei means annual energy imported excluding Ew and Ef (units of GJ/yr) 

• 0.97 is a factor accounting for energy losses due to bottom ash and radiation. 

2.2 R1 Approval 

As the Competent Authority for granting R1 status in England, the Environment Agency (EA) has 
developed a three stage approval system: 

1. Design stage approval;  
2. Commissioning approval; and 
3. Operational approval, referred to as ‘Full R1 approval’. 

To achieve any level of ‘R1 approval’, the Operator is required to submit an R1 application to the 
EA which demonstrates that the Facility has achieved the minimum R1 value of 0.65. The R1 
application is subsequently audited by the EA to determine whether the Facility has achieved the 
R1 status and written confirmation of achieving the relevant approval is granted by the EA. The EA 
has developed an R1 application spreadsheet to assist Operators with the development for 
applications for R1 approval.  

‘Design Stage approval’ is granted prior to commissioning of a Facility, and can demonstrate that 
the proposed design will achieve the R1 criteria if the plant is designed, commissioned and operated 
as the criteria assumed within the R1 application.  

‘Commissioning Stage approval’ uses data collected during the commissioning process to 
demonstrate that the ‘as built’ Facility achieved the R1 criteria during the commissioning period. 

A Facility can only be classified as having ‘full’ R1 approval when operational data for a period of 1 
year, or more, shows that the Facility has achieved the relevant efficiency requirements of the R1 
criteria. Having obtained Full R1 approval from the operational data, records are required to be 
submitted to the EA, on an annual basis, to demonstrate that the Facility has continued to operate 
at the same level of efficiency. If the operational data shows that the Facility is not achieving R1 
status at the end of the year, the Operator can ask for more time to take action to fix the problem. 
However, R1 status will be withdrawn by the EA if the Facility cannot meet the minimum 
requirements the following year. 

3 R1 Application 
An ‘R1 Application’ for Design Stage approval has been developed and is intended to be submitted 
to the EA in support of the EP application for the Facility. The R1 application is based on the relevant 
design parameters for the Facility as will be presented within the planning and EP applications; 
waste processing capacity; and electricity consumption. The design parameters and completed R1 
application form are presented in Appendix A.  

As shown in the R1 application, the R1 efficiency of the Facility has been calculated as 0.90.  

4 Conclusions 
The Facility has been assessed in accordance with the EA’s R1 application process. As demonstrated 
within this Technical Note, the R1 efficiency of the Facility has been calculated as 0.90. Therefore, 
this technical note demonstrates that the design of the Facility will achieve the R1 status and would 
be classified as a recovery operation under the terms of the WFD. 
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Furthermore, NRE will be submitting the application presented with this Technical Note to the EA 
for Design Stage R1 approval in support of the EP application for the Facility.  

 

Yours sincerely 

FICHTNER Consulting Engineers Limited 

  

James Sturman Nigel Garrod 

Lead Environmental Consultant Principal Consultant 
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A R1 Application 



1

2

3

4

5

6

7

8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

A B C D E F G H I

Site name, address and 
grid reference Northacre Energy Recovery Facility

Operator name Northacre Renewable Energy 

Details of who to 
contact if we have any 
queries regarding this 

form

James Sturman
jamessturman@fichtner.co.uk

07889 364179

Indicative R1 factor (subject 
to confirmation) 0.90

Quantity in 
reporting 

year

Units Uc Properties 
(Average over 
reporting year)

Units Note which 
parameters that have 

been estimated

Reference to 
Supporting 
information

Climate change correction 
factor (optional)
R1 after CCF adjustment

1.   Gross electricity meter (Electricity produced at turbine) 225304.96 MWh See Application Supporting Information
201901.36 MWh See Application Supporting Information

3.   Electricity imported - Net input/output meter 190.08 MWh See Application Supporting Information
4.   Other fuel inputs

309,850 litres 0.85 kg/l
42860 kJ/kg

Nm3 34200 kJ/Nm3

Nm3 kg/Nm3

kJ/kg
litres kg/l

kJ/kg
759950431 m3 1.287283698 kg/Nm3

120 °C
95.95 kJ/kg

236836631 m3 1.287283698 kg/Nm3

120 °C
95.95 kJ/kg

m3 kg/Nm3

°C
0 kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

4.2   Natural gas

6.   Secondary combustion air (as supplied to furnace)

8.1  steam exported

4.4   Other fuels similar to light fuel oil

condensate returned

9.4  for re-heating flue gas

backflow as condensate

9.5  for concentration processes

backflow as condensate

9.2  for steam driven devices

backflow as steam

9.3  for trace heating

backflow as condensate

PROFORMA FOR DETERMINING ENERGY EFFICIENCY USING R1 

9.1  for soot blowing (no backflow)

8.2  hot water exported

7.   Recycled flue gas (as supplied to furnace)

2.   Electricity exported - Net input/output meter

8.   Heat exported outside R1 boundary

9.   Internal steam use

hot water returned

5.   Primary combustion air (as supplied to furnace)

9.6  for building, equipment, tank heating

backflow as condensate

9.7  for deaeration and demineralisation

EPR Permit 
reference                   
(if known)

What data has been used in the application? →

See Application 
Supporting Information

Design data

4.3   LPG

See Application 
Supporting Information

See Application 
Supporting Information

Application fee (£) 2000

4.1   Light fuel oil



81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

104
105

106

107

108

109

110

111

112
113
114
115
116
117
118

119

120

121

A B C D E F G H I
tonnes °C

kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

tonnes °C
kPa
kJ/kg

GJ
897563.52 tonnes 430 °C

7647 kPa
3228 kJ/kg

906641.28 tonnes 141.8 °C
8238 kPa
602.1 kJ/kg

 13. Boiler Efficiency (Design) 94%               ± 1.5% See Application Supporting Information

Instructions for completing this spreadsheet
1.
2.

3.

4. 

5.

6.

LIT 5753 

EAD/0812/xls/v3

Densities used in cells F18 and F21 (and F24) should be at the temperatures at which the flows quoted in C18 and C21 (and C24) are reported.
The spreadsheet uses these values to calculate the specific enthalpy associated with heating the air from ambient 25 oC in cells F20 and F23 (and F26). 

The spreadsheet multiplies these pairs of entries to generate a mass of air.

Ensure the temperatures entered into cells F19 and F22 (and F25)  are the actual temperatures of the heated air in oC. 

Ensure that you have completed the first three rows of the application form
This form should be accompanied by supporting information for the figures quoted.  Where this information is in the permit application, reference to the 
relevant sections of the application can be made.  

We have colour coded the cells in this spreadsheet to assist you in completing this form, an explanation of the colour codes is provided below.  The colour 
will disappear when data has been entered.
Blue cells require data that is essential for the R1 calculation, where information on uncertainty of the data is available it would be useful (but not mandatory) 
for this to be included for these parameters.  

Data entered in uncoloured cells are not used when calculating  the R1 energy efficiency factor but can be completed to provide a more complete data set. 

Beige Cells indicate that any data entered will be used in the R1 calculation.  They have been used where there is a choice of inputs but not all plants will 
have data for all the input options.    

Yellow cells have been used to provide flexibility to include fuels or energy uses not identified elsewhere.  Supporting information to explain why the 
standard fields were not appropriate or adequate will need to be provided where these cells are used.

A Sankey diagram (or equivalent) reflecting the boundaries of the installation used as well as any references to physical properties is the absolute minimum 
that should be provided for an application based on design information

Where you are entering data into beige cells you need to make sure that you enter data into all the beige cells associated with the input as they are all 
needed for carrying out the calculation.

See Application 
Supporting Information

See Application 
Supporting Information

10.   Use of condensing energy from steam in flue gas
11. Superheated steam at boiler outlet

12. Boiler feedwater

backflow as condensate

backflow as condensate

backflow as condensate

If you believe that any of the information that you have submitted in this application form is commercially confidential please identify the confidential 
information and the grounds on which you believe it to be confidential in your covering letter

Data in the purple cell for the CCF factor is optional. If used the way it was calculated must be explained in supporting information 
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1 Design Data 
The following data on the Northacre Facility (the Facility) has been assumed for the purposes of the 
R1 application. 

 

Description Value Units 

Lines 1 line 

Operational hours 7880 hours/year 

Non-operational Hours 880 hours/year 

Waste consumption (nominal design 
capacity) 

30,863 kg/hour 

Waste LHV 10,500 kJ/kg 

Gross power generation 28.6 MWe 

Parasitic load 2.97 MWe 

Auxiliary fuel consumed annual 263,373 Kg/y 

Auxiliary fuel LHV 42,860 kJ/kg 

Auxiliary fuel density 0.850 kg/l 

Start up electricity 47.52 MWh 

Number of start ups per year 4  

Start up time  16 hrs 

Annual time for start ups 64 hrs/y 

Primary air flow 96,440 Nm3/hr 

Primary air temperature 120 ⁰C 

Primary air density 1.29 kg/m3 

Primary air enthalpy 95.95 kJ/kg 

Secondary air flow 30,055 Nm3/hr  

Secondary air temperature 120 ⁰C 

Secondary air density 1.29 kg/m3 

Northacre Renewable Energy 

Northacre Facility 
R1 Application Supporting Information 
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Description Value Units 

Secondary air enthalpy 95.95 kJ/kg 

Main steam produced by boiler at 100% MCR 113.90 tonnes/hour  

Main steam temperature 430 ⁰C 

Main steam enthalpy 3,228 kJ/kg 

Boiler feedwater flowrate 115.06 tonnes/hour  

Boiler feedwater enthalpy 602 kJ/kg 

Boiler design efficiency 93.58 % 

 

2 Assumptions 
The following assumptions on the design and performance of the Facility have been used for the 
purposes of this R1 application. These assumptions are based on the available design assumptions. 
Where applicable, conservative assumptions on operational parameters based on our experience 
of similar facilities have been made. 

• The availability of the Facility will be 7,880 hours/year. 

• The auxiliary fuel will be low sulphur fuel oil. No other auxiliary fuels will be combusted in the 
Facility. 

• The parasitic load will be 2.97 MW. 

• There will be 4 start ups / shutdowns per year.  

• Despite aspirations from the applicant, there is assumed to be no heat export from the Facility 
since no formal heat supply agreements are currently in place with heat users. Therefore, the 
Facility is assumed to be operating in fully condensing mode. This approach represents a 
conservative position with regards to energy efficiency, which will improve when heat export is 
realised. 

• There will be no internal heat use within the Facility. 

3 Calculations 

3.1 Gross Electricity 

The gross electrical generation of the Facility has been calculated as follows: 

Total gross electrical generation = Gross power generation (MWe) x Annual operating hours 

 = 28.6 (MWe) x 7,880 (hours) 

 = 225,368 MWh 

3.2 Electricity Exported 

The electricity exported  from the ERF was calculated as follows: 

Electricity exported  = (Gross power generation – Parasitic power) (MWe) x 
Operating time (hours) 
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 = (28.592 (MWe) – 2.97 (MWe)) x 7,880 (hours) 

 = 201,901 MWh 

3.3 Electricity Imported  

The only electricity imported to the site should be during start-ups before the plant is able to export  
power. The electricity imported into the ERF has been calculated as follows: 

Total electricity import = Hours spent during start up x Parasitic load during start-up
 = 64 hours of start-ups x 2.97 MW 

 = 190.08 MWh 

3.4 Fuel Oil 

Fuel oil is consumed by all burners during start-ups and discontinuously by the top burner during 
nominal operation to prevent the temperature falling below 850°C. For the purpose of this 
calculation, the discontinuous operation is ignored. The fuel oil consumed on the ERF has been 
calculated as follows. 

Fuel oil consumed during start-ups and shutdowns = 263,373 kg/y  

Total fuel oil consumed  = Total fuel oil consumed ÷ Fuel oil density 

 = (263,373 kg/y) ÷ 0.85 kg/L  

 = 309,850 litres/y 

3.5 Primary Combustion Air (Heated) 

The annual heated primary combustion air flow was calculated as follows: 

Primary combustion air = Primary combustion air (Nm3/hour) x Operating time 
(hours) 

 = 96,440 (Nm3/hour) x 7,880 (hours) 

 = 759,950,431 Nm3 

3.6 Secondary Combustion Air (Heated) 

The annual heated secondary combustion air flow was calculated as follows: 

Secondary combustion air = Secondary combustion air (Nm3/hour) x Operating time 
(hours) 

  = 30,055 (Nm3/hour) x 7,880 (hours) 

 = 236,836,631 Nm3 

3.7 Heat export outside R1 boundary 

No steam is currently exported from the ERF. 

3.8 Superheated Steam at Boiler Outlet 

The annual superheated steam at the boiler outlet for the ERF was calculated as follows: 
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Superheated steam from boilers  = Main steam flow rate (tonnes/hour) x Operating time 
(hours) 

 = 113.9 (tonnes/hour) x 7,880 (hours) 

 = 897,563 tonnes 

3.9 Boiler Feedwater  

The annual boiler feedwater used by the ERF was calculated as follows: 

Boiler feedwater = Boiler feedwater flow rate (kg/hour) x Operating time 
(hours) 

  = 115.06 (tonnes/hour) x 7,800 (hours) 

  = 906,641 tonnes 

4 Sankey Diagram 
An indicative Sankey Diagram for the Northacre ERF (exporting power only) is presented below. 
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APPENDIX 5-1: LANDSCAPE AND VISUAL IMPACT ASSESSMENT METHODOLOGY  
  
1. Introduction  
 
1.1 The Landscape and Visual Impact Assessment (LVIA) of the Proposed 

Development has been conducted in line with the 3rd edition of Guidelines for 

Landscape and Visual Impact Assessment (the GLVIA) (2013, Landscape Institute 

and the Institute of Environmental Management and Assessment), and An 

Approach to Landscape Character Assessment (2014, Natural England). These 

documents do not provide a prescriptive approach to assessment but identify 

principles and recognised good practice.  

  
1.2 Paragraph 1.1 of the GLVIA states that: 

 
“Landscape and Visual Impact Assessment (LVIA) is a tool used to identify and assess 

the significance of and the effects of change resulting from development on both the 

landscape as an environmental resource in its own right and on people’s views and 

visual amenity’’   

  
1.3 Paragraph 2.23 of the GLVIA is clear that: 

 
“Professional judgement is a very important part of LVIA. While there is some scope 

for quantitative measurement of some relatively objective matters, for example the 

number of trees lost to construction of a new mine, much of the assessment must rely 

on qualitative judgments, for example about what effect the introduction of a new 

development or land use change may have on visual amenity, or about the significance 

of change in the character of the landscape and whether it is positive or negative”  

  
1.4 Landscape effects derive from changes in the physical landscape, which may give rise 

to changes in its character and how this is experienced.  This may in turn affect 

the perceived value ascribed to the landscape. The description and analysis of effects 

on a landscape resource relies on the adoption of certain basic principles about the 

positive (or beneficial) and negative (or adverse) effects of change in the landscape.    

  
1.5 Visual effects relate to the changes that arise in the composition of available views as 

a result of changes to the landscape, to people’s responses to the changes, and 

to the overall effects with respect to visual amenity, whether adverse or beneficial.  
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2. Impact assessment methodology  
 
2.1 Following desk based research to identify the planning background and landscape 

character baseline for the LVIA, the assessment stage includes the systematic 

identification of the sensitivity of landscape and visual receptors, identification of 

potential impacts and prediction of their magnitude and assessment of their 

significance. 

  
Sensitivity of the landscape resource 

 
2.2 The degree to which a particular landscape type or area can accommodate 

change arising from a particular development, without detrimental effects on its 

character, will vary with:-  

• existing land use;  

• the pattern and scale of the landscape; 

• visual enclosure / openness of views, and distribution of visual receptors;  

• the scope for mitigation, which would be in character with the existing 

landscape, and  

• landscape value  

  
2.3 The judgement of the level of sensitivity is a combination of an assessment of its 

susceptibility to change associated with the proposed scheme and the value attached 

to a particular landscape. 

 
2.4 Susceptibility is classified as High, Medium or Low based upon how susceptible a 

landscape receptor is to the type of change proposed (i.e. industrial development). For 

example, the susceptibility of a trading estate would be low to change of an industrial 

nature, as this type of development would be consistent with the existing key landscape 

characteristics of that area.  Similarly, a rural landscape with a landscape character 

defined largely by field pattern, topography, vegetation and the absence of 

development within it and in views from it would have a high susceptibility to change 

of an industrial nature.  

 
2.5 Landscape value is categorised as High, Medium or Low. It is based on an appraisal 

of the following factors: 

 
• Landscape / scenic quality – the physical condition of the landscape which 

includes whether there is a strong structure and intactness, both of which can 
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combine to create a strong sense of place. The best examples will usually be 

the subject of national designations e.g. AONB, National Parks; 

• Rarity / Representativeness – presence of rare elements / features or those 

that are considered to be strongly characteristic of a particular landscape type; 

• Conservation Interest - presence of ecological, archaeological or historical 

features of local, regional or national importance; 

• Recreational value – where the landscape is a particular focus for an activity, 

such as walking, golf or cycling in which experience of the landscape  

• Perceptual / cultural associations - the value of a landscape is sometimes 

rooted in people’s perceptions about its wildness / tranquillity or associations 

with an artist / writer or historical event. 

 
Scale or magnitude of landscape effects 

 
2.6 The quantification of the magnitude of effects (categorised as Large, Medium and 

Small) set out in this report follows the methodology outlined in the GLVIA. This is 

based on the scale or size of change to the landscape resource, the geographical 

extent of the resulting effect, the nature of the effect (whether it is reversible) and its 

duration.  

  
Sensitivity of visual receptors  

 
2.7 The judgement on the level of sensitivity of a particular viewpoint is a combination of 

an assessment of its susceptibility to change associated with the proposed scheme 

and the value attached to a particular view.  

 
2.8 Susceptibility is a function of the activity or occupation of people experiencing the view 

at a particular location and the extent to which their attention may therefore be judged 

to be focussed on views and the visual amenity they experience at any given location. 

 
2.9 The value of a particular view takes into account any heritage or landscape 

designations and / or whether a particular view is highlighted or named on a map or 

elsewhere (e.g. in a local guide / on an information board). 

 
2.10 Susceptibility and value have been combined in order to determine the degree of 

Sensitivity for each individual viewpoint and groups of receptors included in the LVIA. 
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Scale or magnitude of visual effects 
 
2.11 In the evaluation of the effects on views and the visual amenity of the 

identified receptors, the magnitude or scale of visual change is described by reference 

to:  
  

• the scale of change in the view with respect to the loss or addition of 

features in the view and changes in its composition including the proportion of 

the view occupied by this development;  

• the degree of contrast or integration of any new features or changes in the 

landscape with the existing or remaining landscape elements and 

characteristics in terms of form, scale and mass, line, height, colour and 

texture;  

• the duration and nature of the effect, whether temporary or permanent, 

intermittent or continuous, etc;  

• the angle of view in relation to the main activity of the receptor;  

• the distance of the viewpoint from the development;  

• the extent of the area over which the changes would be visible.   

 
3. Landscape effects 
  
3.1 For this LVIA the following criteria apply:  

  
Landscape sensitivity  

 
  
High 
 

 

 
Landscape areas with particularly distinctive or positive 
characteristics which are susceptible to change and with valued 
landscape features, regional or national designations and strong 
cultural associations. The areas may be susceptible to relatively small 
changes that are not consistent with their underlying landscape 
characteristics 
 

 
Medium 
 
 

 

 
Commonly occurring landscape areas with some evidence of alteration 
or degradation of the character or features. Potentially tolerant of 
some change and likely to be locally valued    
 

 
Low 
 

 
Landscape areas with a low value / weak character or relatively 
few features of value, potentially tolerant of significant change   
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Magnitude of Landscape Change  
 

 
Large adverse 
 
  

 
Total loss of, or major alteration to the key 
characteristics or  
features of the landscape area. Not reversible and of long 
term duration 
 

 
Medium adverse 
 
  

 
Partial loss of or alteration to the key characteristics or 
features of  
the landscape area  

 
Small adverse 
 
   

 
Minor loss of, or alteration to the key characteristics or 
features of  
the landscape area 
 

 
No change 
 
 

 
Very minor loss or change to the landscape 
characteristics or  
features of the area, compensated by landscape 
improvements or  
enhancements 

 
3.2 Overall landscape impact is determined by combining the sensitivity of the landscape 

resource with the magnitude of landscape change.  Professional judgement is used to 

determine the overall significance of impact based on these two elements.   

  
3.3 Overall significance is classified as Substantial, Moderate, Slight or Negligible and 

the effects can be adverse or beneficial.   

  
4. Visual Effects 
 
4.1 For this LVIA the following criteria apply:  

  
Levels of Visual Sensitivity 

 
 
High 
 
 
  

 
Occupiers of residential properties and communities with direct views 
unaffected by similar development that are likely to be highly valued in 
terms of the overall visual amenity of people at these locations.  Users of 
outdoor recreational facilities including rights of way where interest 
may be focused on the landscape and views are likely to be highly valued 
for their scenic quality. Visitors to heritage assets / other attractions where 
views are an integral part of the whole experience. 
 

 
Medium 
 
  

 
Occupiers of residential properties / communities with indirect / oblique 
views potentially affected by the development or more direct views where the 
visual amenity is already influenced by similar development. Users of rights 
of way where there is considered to be less of a focus on the surrounding 
landscape e.g. where these are used predominately for dog walking or a short 
cut to a workplace or a railway station where views are incidental to the usage 



2778-01 / Northacre Facility  6 
Environmental Statement Volume 3  
Appendix 5-1 LVIA Methodology 
August 2020 
 

and are likely to be less valued for scenic quality. People travelling through 
the area in cars / trains, especially through areas of recognised scenic value 
(i.e. could be also High or Low) depending on context / location. 
 

 
Low 
 
 
 

 
Users of outdoor recreational facilities where activity does not depend on 
appreciation of the landscape. People at places of work where their attention 
is not focussed on the landscape or the setting is not important to their quality 
of life (e.g. Industrial sites) 
 

            
Visual Magnitude of Change  

 
 

Large 
 
  

 
Where the scheme would affect a large proportion of the view which may 
be seen across an extensive area or experienced along a significant section 
of a road or footpath. Long term effect with a significant deterioration ( or 
improvement) in the quality of the view    
 

 
Medium  

 
Where the scheme would affect a moderate proportion of the view which 
may be seen across a wide area or experienced along a section of a road or 
footpath.  Medium term effect with a noticeable deterioration ( or 
improvement) in the quality of the view although one that can be 
accommodated in its overall context. 
 

  
Small 

 

 
Where the scheme would affect a relatively small proportion of the view 
which can only be seen from a relatively limited area or experienced along a 
short section of a road or footpath.  Short term effect and / or overall minor 
deterioration ( or improvement) in the quality of the view   
 

 
No Change 

 
Where the scheme is only glimpsed in a view (or at an oblique angle) and / 
or overall would not form a noticeable deterioration (or improvement) in the 
view. 

 
4.2 Overall visual impact is determined by combining the sensitivity of the receptor with 

the magnitude of visual change. Professional judgement is used to determine the 

overall significance of impact based on these two elements.  

 
4.3 Overall significance is classified as Substantial, Moderate, Slight or Negligible and the 

effects can be adverse or beneficial. 

 
5. Significance of landscape and visual effects 
 
5.1 The landscape and visual sensitivity and magnitude of change discussed above are 

then combined in order to produce a level of impact as indicated in the diagram below.  

The darker shaded portion of the table highlights those effects considered to be 

potentially significant in the context of the Proposed Development. 
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5.2  In determining which effects are significant the following factors have been taken into 

consideration:  

 
• the location of the site adjacent to open countryside (noting that the land 

immediately to the west is zoned for employment use); 

• that the site occupies a small existing gap in an extensive area to the north-

west of Westbury on land allocated for industrial uses which exert a significant 

impact on the open countryside beyond in terms of visual amenity, noise and 

light pollution; 

• the extant consent for development on the site which will be implemented in 

planning consent for the proposed development is not granted; 

• the potential for the stack associated with this development to visually intrude 

on views from the west of the Westbury White Horse and of the Salisbury 

Special Landscape Area scarp slope in general. 
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6. Mitigation  
 
6.1 The purpose of mitigation is to avoid, reduce and where possible remedy   

significant adverse effects on the environment arising from the development.  
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APPENDIX 7-3: ASSUMED NOISE LEVELS FOR SITE PLANT & CLADDING 
PERFORMANCE (including additional noise mitigation measures) 
 

Plant Type or Area Treatment 
(Cladding Performance 
Rw) dB 

Sound Power 
(SWL) Sound 
Pressure Level 
(SPL) at roof/walls   

Assumed 
% 
Operating 
Time 

Period of 
Operation 

Bunker  42 (walls) 40 (roof) 
Doors (Rw 29dB) 

 
  

80 (SPL) 100 Daytime/Night-time 

Furnace & Boiler Room 
(walls/roof) 

 42 (walls) 40 (roof) 
Doors (Rw 29dB) 

 

85 (SPL) 100 Daytime/Night-time 

Tipping Hall (walls/roof)  42 (walls) 40 (roof) 
 

80 (SPL)  
70 (SPL) 

 
 

100 
100 

Daytime 
Night-time 

Fan Stack (top) 
 

Silencer 88 (SWL) 
 

100 Daytime/Night-time 

Flue Gas Treatment  
(walls/roof) 
 

 42 (walls) 40 (roof) 
Doors (Rw 29dB) 

85 (SPL) 100 Daytime/Night-time 

Turbine Hall (walls/roof)  42 (walls) 40 (roof) 
  

95 (SPL) 100 Daytime/Night-time 

Ash Handling (walls/roof)  42 (walls) 40 (roof) 
 

75 (SPL) 100 Daytime/Night-time 

Transformer &  
Sub-station 

- 85 (SWL) 
 

100 Daytime/Night-time 

Conveyor Enclosed 65 (SPL) 100 Daytime 
HGV Where practicable fit HGVs 

with non-tonal reverse alarms 
103 (SWL) intermittent Daytime 

Ventilation louvres 25dB SRI reduction 
(double bank acoustic 
louvres or attenuators) 

- 100 Daytime/Night-time 

Tipping Hall Doors Doors (auto action type)  
Rw 12dB 

- 100 Daytime/Night-time 

Turbine Access Doors  Turbine Door Rw 29dB - 100 Daytime/Night-time 
Access Doors Rw 18dB (except as 

above in main buildings) 
- 100 Daytime/Night-time 

Mobile Plant Fitted with non-tonal 
reversing alarms 

- Variable Daytime/Night-time 

Air Cooled Condenser 
Fans 

Wind Screen above fans   89 (SWL) 
6 fans – max overall 

97 (SWL) 
 

100 Daytime/Night-time 

Turbine Air Cooler Fans -   88 (SWL) 
Overall from unit 

100 Daytime/Night-time 

Boiler roof vents Silencer    88 (SWL) 100 Daytime/Night-time 

Turbine roof vent Silencer     88 (SWL) 100 Daytime/Night-time 

Safety Valve Silencer (lowest 
practicable/reasonable) 

        126  
(unsilenced SWL) 

Occasional Daytime (where non 
Emergency) 

External plant (e.g. air 
conditioning) 

-        70 (SPL) 100 Daytime/Night-time 

Noise Character 
(i.e. tonal, impulsivity and 
intermittency) 

Design of plant to ensure 
no perceptible noise 
character at NSRs 

-- 100 Daytime/Night-time 

Acoustic screen NE site 
boundary 

3.5m high - 100 Daytime/Night-time 
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1 Introduction 
This Appendix contains a review of the baseline air quality and defines appropriate baseline 
concentrations to describe the existing air quality conditions in the local area. The results of which 
are drawn upon in the Environmental Statement Chapter 8: Air Quality and Human Health, and 
Appendix 8.3 [Emissions Modelling].  

As part of this review, national modelling data, local authority and national monitoring networks 
have been considered. This has included all pollutants covered in the Environmental Statement 
Chapter 8: Air Quality and Human Health. 
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2 Local authority air quality review and 
assessment 

2.1 Overview 
Under Section 82 of the Environment Act (1995) (Part IV), local authorities are required to 
undertake an ongoing exercise to review air quality within their area of jurisdiction. The Site is 
located within Wiltshire Council area.  

There is one Air Quality Management Areas (AQMA) which has been declared within 5 km of the 
Site. Details are included in the table below and the location of the AQMA is shown on Figure 1 of 
Annex A.  

 

Table 1: AQMAs 

AQMA name Description  Reason for 
declaration 

Distance 
from stack at 
closest point 
(km) 

Bearing 

Westbury AQMA A small area encompassing a 
400 m stretch of the A350 
Warminster Road and Haynes 
Road through Westbury Town 
Centre.  

Annual mean 
nitrogen dioxide 
concentrations and 
short-term 
particulate matter 
(as PM10) 

1.74 South-east 

 

As the shape of the AQMA closely follows the roads, and the reason for the designation is due to 
local road traffic contributions. The Proposed Development’s influence on the AQMA has been 
carefully considered within the assessment.  

2.2 Air Quality Action Plan 
Local authorities have a duty to produce an Air Quality Action Plan where an AQMA has been 
declared. The purpose of the Air Quality Action Plan is to set out the strategic and locally generated 
actions that will be implemented to improve air quality and work towards meeting the air quality 
objectives.  

The Air Quality Action Plan for Wiltshire (June 2015) explains that the primary source of pollutants 
in Westbury AQMA, and other AQMAs within Wiltshire, is vehicle emissions and recognises the 
challenge in improving air quality in these specific locations due to the increased use and reliance 
on private motor vehicles. 

The Air Quality Action Plan details 17 strategic actions, the implementation of which, will work 
towards achieving the objective for nitrogen dioxide and small particulates. These actions share 
synergies with many other council policies and strategies notably the Local Transport Plan and 
Climate Change Strategy. 

There are six community air quality action planning working groups. These groups share two 
common actions; 
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• To produce a community action plan 
• The area board is to report annually in January on progress made with implementing their 

action plan. 
An annual progress report is submitted to the Department for Environment Food and Rural Affairs 
(DEFRA) and the action plan as a whole is due to be review in 2020.    



Northacre Renewable Energy Ltd  
 

22 July 2020 Appendix 8.1 - Baseline Analysis 
S2862-0300-0001HKL Page 7 

 

3 National modelling – mapped background 
data 
In order to assist local authorities with their responsibilities under Local Air Quality Management, 
DEFRA provides modelled background concentrations of pollutants across the UK on a 1 km by 1 km 
grid. This model is based on known pollution sources and background measurements and is used 
by local authorities in lieu of suitable monitoring data. Mapped background concentrations have 
been downloaded for the grid squares containing the Site and immediate surroundings. In addition, 
mapped atmospheric concentrations of ammonia are available from DEFRA via the National 
Environment Research Council (NERC) Centre for Ecology and Hydrology (CEH) throughout the UK 
on a 5 km by 5 km grid.  

The mapped background data is calibrated against monitoring data. For instance, the 2017 mapped 
background concentrations are based on 2017 meteorological data and are calibrated against 
monitoring undertaken in 2017. As a conservative approach where mapped background data is 
used the concentration for the year against which the data was validated has been used. This 
eliminates any potential uncertainties over anticipated trends in future background concentrations.  

It is noted that concentrations will vary over the modelling domain area. Therefore, the maximum 
mapped background concentration from within 5 km of the Site has been calculated, as presented 
in Table 2, together with the concentration at the Site.  

 

Table 2: Mapped Background Data 

Pollutant Annual mean concentration (µg/m³) Dataset 

At Site Max within 5 km of 
Site 

Nitrogen dioxide 10.86 13.19 DEFRA 2017 Dataset 

Oxides of nitrogen 14.86 18.25 DEFRA 2017 Dataset 

Sulphur dioxide 4.29 2.21 DEFRA 2001 Dataset 

Particulate matter (as PM10)  13.53 14.91 DEFRA 2017 Dataset 

Particulate matter (as PM2.5)  8.66 9.77 DEFRA 2017 Dataset 

Carbon monoxide  241 266 DEFRA 2001 Dataset 

Benzene  0.34 0.39 DEFRA 2001 Dataset 

1,3-butadiene 0.13 0.16 DEFRA 2001 Dataset 

Ammonia 2.11 2.93 DEFRA (CEH) 2014 
Source: © Crown 2020 copyright Defra via uk-air.defra.gov.uk, licenced under the Open Government Licence (OGL). 

 

http://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/
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4 AURN and LAQM monitoring  

4.1 Overview 
The UK Automatic Urban and Rural Network (AURN) is a country-wide network of air quality 
monitoring stations operated on behalf of DEFRA. This includes automatic monitoring of oxides of 
nitrogen, nitrogen dioxide, sulphur dioxide, ozone, carbon monoxide and fine particulate matter. 
In addition, as part of their commitment local authorities undertake monitoring of nitrogen dioxide, 
particulate matter, carbon monoxide and sulphur dioxide if deemed necessary.  

There are no AURN monitoring stations within 10 km of the Site. The closest AURN monitoring 
station to the Proposed Development is Bath A4 Roadside, an urban traffic site located 
approximately 17 km to the north-west. Roadside sites are predominately determined by emissions 
from nearby traffic and are only representative of air quality for the immediate area of the analyser. 
Therefore, data from this analyser is not representative of concentrations in the vicinity of the Site 
and data from this site has not been considered further in this analysis. 

Wiltshire Council operate four automatic monitoring sites. The nearest to the Site is the Masons 
Lane Roadside site (AM2), located in Bradford On Avon approximately 9.5 km north-west. This is 
located adjacent to Bradford On Avon AQMA and is highly influenced by road traffic contributions. 
Concentrations at roadside/traffic sites are predominately determined by emissions from nearby 
traffic and are only representative of air quality for the immediate area of the analyser. Therefore, 
concentrations monitored at this site would not be representative of concentrations in the vicinity 
of the Site, and these have not been considered further in this analysis. 

Wiltshire Council also undertakes non-automatic (diffusion tube) monitoring for nitrogen dioxide 

at various sites across the district. Seven of these sites lie within 5 km of the Site, the locations of 
which are shown in Figure 2 of Annex A.  

4.2 Review of monitoring data 
A summary of monitoring data from the non-automatic (diffusion tube) monitoring sites within 
5 km of the Proposed Development is provided in Table 3: 

Table 3: Summary of Non-Automatic Nitrogen Dioxide Monitoring Results 

Site Name Type* Mapped Bg 
(µg/m³) 

Annual mean concentration (µg/m3) 

2015 2016 2017 2018 

P18/50 R 10.55 35 38 29 34 

P18/51 R 10.55 40 45 33 41 

P18/52 R 8.33 n/a n/a 40 49 

P18/57 R 10.55 35 36 29 33 

P18/108 R 10.54 n/a n/a n/a 17 

P18/109 UB 9.25 n/a n/a n/a 11 

P18/111 R 7.75 n/a n/a n/a 12 

Note: 
*UB = Urban Background, UI = Urban Industrial, R = Roadside, O = Other 
Exceedances of the NO2 AQAL of 40 µg/m³ are shown in bold 
Monitoring sites located within the Westbury AQMA are underlined 
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Source: Wiltshire Council 2019 LQAM Annual Status Report (July 2019) 

All non-automatic monitoring sites have recorded nitrogen dioxide to be higher than the mapped 
background data for their locations which is expected as they are roadside sites. Site P18/109 is an 
urban background site. Although the monitored concentration is greater than the 2017 mapped 
background concentration it is considered to be broadly similar. The monitored concentrations at 
two sites (P18/51 and P18/52) exceeded the annual mean AQAL of 40 µg/m³ for a number of years.  
Both of these sites and P18/50 are located within Westbury AQMA along the main A350 through 
Westbury town centre. None of the roadside sites are considered to be representative of conditions 
close to the Proposed Development. 

P18/109 is an urban background site and is considered to be representative of conditions within a 
few square kilometres. As the monitored concentration is broadly similar to the mapped 
background it is considered appropriate to use the mapped background dataset as the background 
concentration at the Site. As a conservative measure, the maximum mapped background 
concentration within the modelling domain will be used.  The choice of baseline concentrations will 
be considered further if the impact of the Proposed Development cannot be screened out as 
‘negligible’ irrespective of the total concentration – i.e. the long-term process contribution is 
greater than 0.5% of the AQAL. 
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5 Other national monitoring networks 

5.1 Hydrogen chloride 
Hydrogen chloride was measured until the end of 2015 on behalf of DEFRA as part of the UK 
Eutrophying and Acidifying Atmospheric Pollutants (UKEAP) project. This consolidates the previous 
Acid Deposition Monitoring Network (ADMN), and National Ammonia Monitoring Network 
(NAMN). Monitoring of hydrogen chloride ceased at the end of 2015 and none of the historic sites 
were located within 10 km of the Site. Prior to the cessation of the monitoring concentrations were 
fairly constant.  

The maximum annual average monitored within the UK between 2011 and 2015 was 0.71 µg/m³. 
In lieu of any recent representative monitoring this has been used as the baseline concentration for 
this assessment as a conservative estimate.  

5.2 Hydrogen fluoride 
Baseline concentrations of hydrogen fluoride are not measured locally or nationally, since these are 
not generally of concern in terms of local air quality. However, the EPAQS report ‘Guidelines for 
halogens and hydrogen halides in ambient air for protecting human health against acute irritancy 
effects’ contains some estimates of baseline levels, reporting that measured concentrations have 
been in the range of 0.036 µg/m3 to 2.35 µg/m3.  

In lieu of any local monitoring, the maximum measured baseline hydrogen fluoride concentration 
has been used for the purpose of this assessment as a conservative estimate.  

5.3 Ammonia 
Ammonia is also measured as part of the UKEAP project at rural background locations. There are 
no UKEAP monitoring locations within 10 km of the Site. The nearest monitoring site is in Castle 
Cary. In lieu of any local UKEAP monitoring, the maximum mapped background value from within 
5 km of the Site has been used for the purpose of this assessment as set out in Table 2. This value 
is 2.93 µg/m3.  

5.4 Volatile Organic Compounds 
As part of the Automatic and Non-Automatic Hydrocarbon Network, benzene concentrations are 
measured at sites co-located with the AURN across the UK. In 2007, due to low monitored 
concentrations of 1,3-butadiene at non-automatic sites, DEFRA took the decision to cease non-
automatic monitoring of 1,3-butadiene. There are no monitoring locations within 10 km of the Site. 
The nearest monitoring site Is Bath A4 Roadside.  

In lieu of any local monitoring of 1,3-butadiene, the maximum mapped background concentration 
within the modelling domain has been used as the baseline concentration for the purpose of this 
assessment as set out in Table 2. This value is 0.16 µg/m3.  

5.5 Metals 
Metals are measured as part of the Rural Metals and UK Urban/Industrial Networks (previously the 
Lead, Multi-Element and Industrial Metals Networks). There are no metals monitoring locations 
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within 10 km of the Site. The nearest monitoring site is at Chilbolton Observatory, a rural 
background site 55 km to the east. Due to its rural nature and distance from the Site, it is not 
considered representative of the conditions at the Proposed Development. A summary of the 
maximum annual data across all UK urban and rural background monitoring sites is presented in 
the following table.  

Table 4: Metals Monitoring Maximum of all Background Sites – Urban and Rural 

Substance Annual mean concentration (ng/m³) Max (as 
% of 

AQAL) 
AQAL 2015 2016 2017 2018 2019 

Cadmium 5 0.45 0.57 0.49 0.43 0.35 11.4% 

Thallium - - - - - - - 

Mercury 250 2.50 2.50 2.70 2.80 - 1.1% 

Antimony 5,000 - - - - - - 

Arsenic 3 1.00 1.00 1.10 1.00 1.00 36.7% 

Chromium 5,000 29.00 31.00 34.00 39.00 25.00 0.78% 

Cobalt - 0.62 0.60 0.84 0.92 0.56 - 

Copper 10,000 20.00 33.00 20.00 26.00 22.00 0.33% 

Lead 20 16.00 11.00 12.00 12.00 11.00 80.0% 

Manganese 150 28.00 30.00 35.00 36.00 26.00 24.0% 

Nickel 20 13.00 10.00 8.50 12.00 14.00 70.0% 

Vanadium 5,000 1.50 1.40 1.30 1.70 1.50 0.03% 

NOTES: 
Excludes data from Sheffield Tinsley for lead and nickel – although this is a background site it is located close to 
industrial areas and as such has high levels of these pollutants far greater than that monitored at other sites. 

Source: © Crown 2020 copyright Defra via uk-air.defra.gov.uk, licenced under the Open Government Licence (OGL). 

As shown, the concentrations monitored between 2015 and 2019 were significantly lower than the 
AQALs at all monitoring sites considered.  

The area surrounding the Site is a mixture of rural, suburban and a trading estate and as such 
concentrations are expected to be similar to that monitored at urban background sites rather than 
the closest site which is classified as a rural site. Therefore, for the purpose of this assessment the 
maximum metal concentration across all background sites (excluding Sheffield Tinsley for nickel 
and lead) between 2015 and 2019 has been used as the baseline concentration within this 
assessment in lieu of any representative local monitoring.  

5.6 Dioxins, furans and polychlorinated biphenyl (PCBs) 
Dioxins, furans and PBCs are monitored on a quarterly basis at a number of urban and rural stations 
in the UK as part of the Toxic Organic Micro Pollutants (TOMPs) network. There are no monitoring 
locations within 10 km of the Site.  The closest site is located in London.  

 A summary of dioxin and furan and PCB concentrations from all monitoring sites across the UK is 
presented in Table 5 and Table 6. Note that monitoring data for dioxins and furans is only available 
up to the end of 2016 from the UK-Air website. For PCBs data is only available up to the end of 2018 
from the UK-Air website.  

http://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/
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Table 5:TOMPS – Dioxin and Furans Monitoring  

Site Annual mean concentration (fgTEQ/m³) 

2012 2013 2014 2015 2016 

Auchencorth Moss 0.13 0.86 0.01 0.01 0.13 

Hazelrigg 8.75 2.02 2.61 5.27 4.59 

High Muffles 4.32 0.6 1.07 0.54 2.73 

London Nobel House 15.42 3.47 2.89 4.34 21.27 

Manchester Law Courts 32.99 10.19 16.52 5.94 12.23 

Weybourne 9.3 2.34 1.61 1.42 16.32 
Source: © Crown 2020 copyright Defra via uk-air.defra.gov.uk, licenced under the Open Government Licence (OGL). 

 

Table 6:TOMPS – PCB Monitoring 

Site Annual mean concentration (pg/m³) 

2014 2015 2016 2017 2018 

Auchencorth Moss 23.23 24.27 25.32 19.09 12.31 

Hazelrigg 25.84 41.68 52.58 33.15 22.22 

High Muffles 26.11 33.43 37.76 31.63 8.86 

London Nobel House 107.49 121.39 110.46 121.87 46.63 

Manchester Law Courts 128.93 97.99 92.6 97.27 40.1 

Weybourne 17 20.95 38.61 32.26 11.23 
Source: © Crown 2020 copyright Defra via uk-air.defra.gov.uk, licenced under the Open Government Licence (OGL). 

 

As shown, the concentrations vary significantly between sites and years. As there are no monitoring 
sites located within close proximity of the Site or any mapped background datasets, the maximum 
monitored concentration from the past 5 years has been used as the background concentration 
within this assessment. These values are 32.99 fg/TEQ/m³ for dioxins and furans and 128.93 pg/m³ 
for PCBs. 

5.7 Polycyclic Aromatic Hydrocarbons (PAHs) 
Polycyclic Aromatic Hydrocarbons (PAHs) are monitored at a number of stations in the UK as part 
of the PAH network. There are no monitoring locations within 10 km of the Site. The closest site is 
located in Bristol St Paul’s.  

For the purpose of this assessment, benzo(a)pyrene is considered as this is the only PAH which an 
AQAL has been set. A summary of benzo(a)pyrene concentrations from all urban background 
monitoring sites within the UK is presented in Table 7.  

 

http://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/
http://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/
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Table 7: National Monitoring - Benzo(a)pyrene 

Site Type Quantity AQAL 
(ng/m³) 

Annual mean concentration (ng/m³) 

2015 2016 2017 2018 2019 

All Urban 
Background  

Min 0.25 0.12 0.13 0.05 0.08 0.08 

Max 0.65 0.98 0.70 0.55 0.70 

Average 0.29 0.36 0.24 0.23 0.29 
Source: © Crown 2020 copyright Defra via uk-air.defra.gov.uk, licenced under the Open Government Licence (OGL). 

As shown the monitored concentration exceeds the AQAL at a number of urban background sites. 
The AQAL goes beyond the requirement of the European Directive (Commission Decision 
2004/107/EC) which sets a target value of 1 ng/m3. None of the background sites exceed this value. 
In lieu of any local monitoring of PAHs or any mapped background datasets, the maximum of the 
UK average concentration from any urban background site has been used (0.98 ng/m³ – 2016). The 
choice of background concentration will be investigated further if the process contribution is 
greater than 0.5% of the AQAL in accordance with the assessment methodology.   

http://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/
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6 Baseline conditions at ecological sites  
The Air Pollution Information System (APIS) database sets out the baseline concentrations on a grid 
across the UK. Atmospheric concentrations of oxides of nitrogen and sulphur dioxide are provided 
on a 1km x 1km grid whilst ammonia concentrations, nitrogen deposition and sulphur deposition 
are provided on a 5 km x 5 km grid. Data is provided for the maximum across the ecological site. 

 

Table 8: APIS Data for Ecological Sites 

Site Maximum concentration (µg/m3) 

Oxides of nitrogen Sulphur dioxide Ammonia 

Critical Level 30 10 / 20 1 / 3 

Salisbury Plain  16.27 2.28 1.35 

Picket and Clanger Wood  13.97 1.32 2.02 

High Wood/Hazel Wood  11.3 0.86 2.56 

Round Wood  11.3 0.86 2.56 

Westbury Ironstone Quarry  Geological Interest 
Source: APIS 

As shown the baseline data presented in APIS shows that concentrations of oxides of nitrogen and 
sulphur dioxide are well below the Critical Level. However, concentrations of ammonia exceed the 
lower Critical Level applicable for lichen sensitive communities at all sites.  

 

Table 9: APIS data for Ecological Sites - Deposition 

Site Habitat type N deposition Acid N deposition Acid S deposition 

kgN/ha/yr keqN/ha/yr keqS/ha/yr 

Salisbury Plain  
Grassland 18.20 1.3 0.2 

Woodland 30.80 2.2 0.2 

Picket and Clanger Wood Woodland 30.80 2.2 0.2 

High Wood/Hazel Wood  Woodland 21.14 1.51 0.017 

Round Wood  Woodland 35.98 2.57 0.2 

Westbury Ironstone Quarry  - Geological Interest 
Source: APIS 

The values presented in the preceding tables are grid square averaged values based provided as a 
rolling 3-year mean and are derived from a mixture of interpolation from measured data, and 
modelled data as set out in APIS. The APIS explains that the use of a 3-year mean has been 
demonstrated to be a suitable time period to smooth out some of the inter-annual variations in 
deposition which occur due to the natural variability in annual weather patterns. 
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7 Summary 
The preceding sections have provided a review of the local and national monitoring data and 
national modelled background concentrations.  

The analysis has shown that there a number of nitrogen dioxide monitoring sites in the local area. 
However, monitoring of other pollutants is limited.  All but one of the monitoring sites within 10 km 
are roadside sites. The monitoring of concentrations at the urban background site is similar to the 
mapped background concentrations. Therefore, it is considered appropriate to use the mapped 
background concentrations as the baseline concentrations in lieu of any local monitoring. For some 
pollutants there are no mapped background datasets. In these instances, the maximum 
concentration from national monitoring datasets for sites in a similar setting has been used as the 
baseline concentration.  

The assessment methodology for annual mean impacts on air quality is based on the contribution 
from the Proposed Development  in relation to a future baseline. Where the annual mean 
contribution from the Proposed Development is less than 0.5% of the long term AQAL, the 
magnitude of change is described as negligible irrespective of the total concentration. The Predicted 
Environmental Concentration (PEC) will be calculated by adding the contribution from the Proposed 
Development  to the baseline concentration presented in Table 10. 

 

Table 10: Summary of Baseline Concentrations 

Pollutant Concentration Units Justification 

Nitrogen dioxide 13.19 µg/m3 Maximum mapped background concentration from 
within 5 km of Site- DEFRA 2017 dataset. 

Oxides of nitrogen 18.25 µg/m3 Maximum mapped background concentration from 
within 5 km of Site- DEFRA 2017 dataset. 

Sulphur dioxide 2.21 µg/m3 Maximum mapped background concentration from 
within 5 km of Site- DEFRA 2001 dataset. 

Particulate matter (as 
PM10)  

14.91 µg/m3 Maximum mapped background concentration from 
within 5 km of Site- DEFRA 2017 dataset. 

Particulate matter (as 
PM2.5)  

9.77 µg/m3 Maximum mapped background concentration from 
within 5 km of Site- DEFRA 2017 dataset. 

Carbon monoxide  266 µg/m3 Maximum mapped background concentration from 
within 5 km of Site- DEFRA 2001 dataset. 

Benzene  0.39 µg/m3 Maximum mapped background concentration from 
within 5 km of Site- DEFRA 2001 dataset. 

1,3-butadiene 0.16 µg/m3 Maximum mapped background concentration from 
within 5 km of Site- DEFRA 2001 dataset. 

Ammonia 2.93 µg/m3 Maximum mapped background concentration from 
within 5 km of Site- DEFRA (CEH) 2014 dataset. 

Hydrogen chloride 0.71 µg/m3 Maximum monitored concentration across the UK 
2012 to 2015 

Hydrogen fluoride  2.35 µg/m3 Maximum measured concentration from EPAQS 
report 

Cadmium 0.57 ng/m3 
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Pollutant Concentration Units Justification 

Thallium - ng/m3 Maximum annual concentration averaged across all 
urban industrial sites across the UK 2015 to 2019 
 

Mercury 2.80 ng/m3 

Antimony - ng/m3 

Arsenic 1.10 ng/m3 

Chromium 39.00 ng/m3 

Cobalt 0.92 ng/m3 

Copper 33.00 ng/m3 

Lead 16.00 ng/m3 

Manganese 36.00 ng/m3 

Nickel 14.00 ng/m3 

Vanadium 1.70 ng/m3 

Dioxins and Furans 32.99 fgTEQ/
m3 

Maximum monitored concentration across all UK sites 
2012 to 2016 

Dioxin-like PCBs 128.93 pg/m3 Maximum monitored concentration across all UK sites 
2014 to 2018 

PaHs 0.98 ng/m3 Maximum annual concentration averaged across all 
background sites across the UK 2015 to 2019 

 

For the purpose of the assessment of the impact at ecological receptors the baseline concentrations 
set out in Section 6 have been used.  
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Executive Summary 

Floodline Consulting was commissioned by Northacre Renewable Energy Ltd to produce a site-specific 

Flood Risk Assessment (FRA) report for the Northacre Facility development to be located at the 

Northacre Trading Estate within the boundaries of Wiltshire Council.  

The site covers an area of 2.6 hectares (ha) and is located beside Stephenson Rd, Westbury, Wiltshire, 

BA13 4WD; adjacent to the existing ARLA Foods Westbury Dairies and Hills Waste Management site (see 

Figure 1).  

This FRA meets the requirements of the Lead Local Flood Authority and National Planning Policy 

Framework (NPPF). Policies within Wiltshire Council's Local Development Framework support the 

implementation of NPPF.   

The site is in Flood Zone 1 (low risk) and the EA has confirmed that there are no records of any form of 

flooding at the site. Flood risk at, or from, the proposed site is not increased because there is already an 

existing and dedicated adopted surface water and foul water drainage network serving the entire Estate 

as part of a comprehensive drainage strategy. This report addresses all aspects and sources of flood risk 

to the existing site and to the proposed development. The assessment was undertaken following 

consultation with the key stakeholders in the planning process. 

Assessment of existing flood risk sources including fluvial, tidal, groundwater, reservoirs, sewers and 

surface water run-off was carried out. Fluvial and tidal flood risk is very low as there are no known 

sources close to the site. Potential risk of flooding from local ditches, groundwater sources, reservoirs 

and adopted sewers is also found to be very low. The risk of flooding from surface water run-off (from 

roads and surrounding areas) is also very low and appropriate mitigation measures are proposed as part 

of the extensive drainage strategy for the new development.  

Using the collected data, the existing flood risk to the site from all sources has been assessed. Future 

climate change has also been taken into consideration. The extent of the overall flood risk has been 

determined for the site as well as the effect that the proposal might have on flood risk off-site.  

There is an existing surface water detention reservoir (attenuation pond) which serves the entire 

Northacre Trading Estate and accommodates run-off up to the severe 1 in 100 year plus Climate Change 

storm event. Notwithstanding the significant stormwater protection already provided at the Estate, the 

proposed SW drainage network for the Northacre Facility has been designed with additional on-site 

stormwater attenuation facilities incorporating a controlled discharge from a comprehensive drainage 

system that includes a large attenuation pond and oversized culverts (up to 600mm in diameter) to 

retain stormwater within the site before discharging to the Wessex Water public sewer via a control 

chamber. Consequently, the proposed SW sewers provide betterment and are designed and modelled to 

accommodate the 1 in 40 year flood event with 20% allowance for climate change to suit the design life 

of the development.  

Details of the proposed drainage strategy for the new site are provided in the Drainage Strategy report 

no. FCL/377/02. Agreement is expected to be reached on the proposed surface water network with 

Wessex Water in due course. Wessex Water has adopted the surface water and foul water sewers and 

stormwater detention reservoir serving the Estate. 
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Proposals for foul water discharge consent is ongoing with Wessex Water but approval is expected be 

secured as the proposed peak discharge rate from the site is very low and the existing 225mm diameter 

foul sewer in Stephenson Road has been designed to accommodate the entire Estate. This existing sewer 

has also been adopted by Wessex Water.  

This FRA demonstrates that the overall flood risk to the site is very low and will remain very low 

following the proposed development. Flood risk is not increased elsewhere by the proposed Facility.  
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1 Introduction 

1.1 Background 

Floodline Consulting was commissioned by Northacre Renewable Energy Ltd to produce a Flood Risk 
Assessment (FRA) report for the proposed Northacre Facility at the Northacre Trading Estate in 
Wiltshire. The proposed site is located on the southern boundary of Stephenson Road, Westbury, 
Wiltshire, BA13 4WD; adjacent to the existing Westbury Dairies and Hills Waste Management site. 
 
The foul and surface water drainage proposals for the site are covered in a separate Drainage Strategy 
report no FCL/377/02 dated 12 June 2020. 
 

The site is approximately 2.6 hectares (ha) in plan area and currently contains a short section of tarmac 

road and several stockpiles of earth (refer to Figure 1 below). The site is situated 600m south of the 

West Wiltshire Trading Estate and 500m west of Westbury train station within the boundaries of 

Wiltshire Council.  

 
Figure 1: Site Location Plan 

 

Stephenson Road and ARLA Food Westbury Dairies form the north-eastern and north-western 

boundaries of the site respectively. Hills waste management site is located immediately to the south 

east. The nearest watercourse is Biss Brook which runs in a northerly direction past Brook Farm.  
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The existing site contains a short length of tarmac access road which will be replaced by a new 

entrance and road arrangement. The existing mounds of earth can be seen stockpiled throughout the 

site (see Figure 2 below).  

 
Figure 2: Existing site layout  

 
The 2.6 ha site is to comprises 79.8% impermeable surfaces (roofs, roads and hardstanding areas for 
plant and equipment) and 20.2% permeable areas. Therefore, hardstanding areas and green spaces 
equate to 2.07 ha and 0.53 ha respectively.  
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Figure 3: Proposed Site shown on the EA's Latest Indicative Floodplain Map, June 2020 

 

Figure 3 above shows the location of the proposed site in relation to the Environment Agency's latest 
Indicative Floodplain Map. The site is in Flood Zone 1 (lowest flood risk zone) and this zone is assessed 
as having a less than 1 in 1,000 annual probability of river or sea flooding (< 0.1%) in any given year.  
 
Liaison with the EA has confirmed that the site is not at risk from flooding and no flooding has been 
recorded at the site. A copy of the EA’s Detailed Floodplain Map is provided in Appendix A.  

 
Although the site is in Flood Zone 1, a Flood Risk Assessment (FRA) report is required as the 
development site is greater than 1 hectare in plan area. When considering site drainage in Flood Zone 
1 the focus within the FRA is on flood risk management and the use of Sustainable Drainage Systems 
(SuDS) to maximise opportunities for water quality and amenity benefits.  
 
The relevant national planning guidance is set out in the National Planning Policy Framework (NPPF) 

updated on 19 June 2019 (Ref. 1). The FRA must assess all aspects of flood risk both to the proposed 

development itself and also the potential impact on people and property elsewhere within the 

catchment.  
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2 Planning Policy 

2.1 National Planning Policy Framework (NPPF) 

NPPF sets out what needs to be taken into account by developers to assess whether a proposed 

development is likely to be at risk of flooding or has the potential to increase flood risk elsewhere. The 

NPPF is supported by Planning Practice Guidance, 01 October 2019 (Ref. 2) and references to earlier 

guidelines such as Planning Policy Statement 25: Development and Flood Risk, 2010 (Ref. 3). 

The overall objective of the policy is to reduce flood risk through development opportunities. The 

policy aims to ensure flood risks have been taken into account and appropriate measures put in place 

to ensure that; 

• The development is safe 

• Where possible, the flood risk overall is reduced 

• Increased flood risk does not occur elsewhere 

• Appropriate mitigation measures are employed to deal with these effects and risks. 

The proposed development contributes to the aims of prevailing planning, energy and waste policy 

and is proposed on a suitable site.  

2.2 Strategic Flood Risk Assessment (SFRA) 

This Level 1 Strategic Flood Risk Assessment (SFRA) was updated by JBA Consulting for Wiltshire 

Council (0) and issued in May 2019. 

The SFRA is primarily a planning tool. It is a pragmatic, risk-based assessment of flood risk to inform 

the spatial planning process. The areas of the district council that are most vulnerable from flooding 

have been considered in the SFRA. The SFRA also shows that the proposed development site is in Flood 

Zone 1 (low risk) and there is no record of flooding at the site.  

2.3 Flood and Water Management Act (FWMA) (2010)  

The 2010 Flood and Water Management Act (Ref. 5) requires upper tier local authorities to create local 

flood risk management strategies, carry out flood risk management work and develop a register of 

structures or features which may have a significant impact on local flooding.  Wiltshire Council has a 

Local Flood Risk Management Plan in place 

2.4 Local Flood Risk Management Strategy (LFRMS) 

Under the FWMA, Lead Local Flood Authorities (LLFAs) are required to produce a Local Flood Risk 

Management Strategy (LFRMS) (Ref. 6). This document provides a framework for flood risk 

management within the boundary of the authority, setting policies and outlining a plan of deliverable 

actions.    

The Wiltshire LFRMS was published in April 2015 and has the following objectives:  
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• Improve knowledge regarding flood risk  

• Improve protection from flooding  

• Improve resilience to flooding  

• Improve the environment  

• Improve communications about flooding issues. 

The Wiltshire LFRMS is, at the time of writing, due for renewal, however Wiltshire Council has been 

advised, by the Environment Agency, to wait until the National Flood and Coastal Erosion Risk 

Management (FCERM) Strategy May 2019 (Ref. 7) is revised, so that the Local strategy can be aligned 

with it.  The National FCERM Strategy consultation has been delayed as a result of the government 

priorities as the UK leaves the EU. 

2.5 Lead Local Flood Authorities (LLFAs)  

The duties of Wiltshire Council as LLFA include;  

Lead responsibility for managing the risk of flooding from surface water, groundwater and ordinary 

watercourses (often described collectively as 'local flood risk').  

• Local Flood Risk Management Strategy (LFRMS) (Section 9 of the FWMA): LLFAs must develop, 

maintain, apply and monitor an LFRMS to outline how to manage flood risk, identify areas 

vulnerable to flooding and target resources where they are needed most.  

• Flood investigations (Section 19 of the FWMA): when appropriate and necessary LLFAs must 

investigate and report on flooding incidents. In Wiltshire, this is defined as “where five or more 

residential properties are flooded, or one or more non-residential, or where critical services or 

infrastructure are flooded.  Other incidents may be investigated subject to resources.”  

• Asset register (Section 21 of the FWMA): LLFAs must establish and maintain a register of 

structures or features which, in their opinion, are likely to have a significant effect on flood risk 

in the LLFA area, and a record of information about each structure or feature, including 

information about ownership and state of repair.   

• Designation of features (Section 30, Schedule 1 of the FWMA): LLFAs may exercise powers to 

designate structures and features that affect flood risk, requiring the owner to seek consent 

from the authority to alter, remove or replace it.   

• Consenting (Section 23 of the Land Drainage Act 199123): Where appropriate, LLFAs, acting as 

the Land Drainage Authority, will perform consenting of works on ordinary watercourses.   

On 18 December 2014, a Written Ministerial Statement laid by the Secretary of State for Communities 

and Local Government set out changes to the planning process that would apply to major 

development from 6 April 2015.  In considering planning applications, planning authorities should 

consult the LLFA on the management of surface water, and ensure, through use of planning conditions 

or obligations, that there are clear arrangements in place for ongoing maintenance over the lifetime of 

the development.   
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In March 2015, the LLFA was made a statutory consultee to the planning system, which came into 

effect on 15 April 2015.  As a result, Wiltshire Council are required to provide technical advice on 

surface water drainage strategies and designs put forward for new major developments.   

Major development is defined within the Town and Country Planning Order 2015 as:   

a) The winning and working of minerals or the use of land for mineral-working deposits  

b) Waste development  

c) The provision of dwelling houses where; 

(i) the number of dwelling houses to be provided is 10 or more; or  

(ii) the development is to be carried out on a site having an area of 0.5 hectares or more 

and it is not known where the development falls within sub-paragraph (c)(i) 

d) the provision of a building or buildings where the floor space to be created by the 

development is 1,000 square metres or more; or  

e) development carried out on a site having an area of 1 hectare or more. 

2.6 Wiltshire and Swindon Waste Site Allocations Local Plan (WSALP) 

The Wiltshire and Swindon Waste Site Allocations Local Plan (WSALP) (Ref. 8) is the final document in 

the current waste planning policy framework for Wiltshire and Swindon and produced in February 

2013. The document takes its lead from the policy framework set out in the adopted Wiltshire and 

Swindon Waste Core Strategy (July 2009) and Waste Development Control Policies (September 2009). 

The Waste Core Strategy sets out the spatial vision, key objectives and overall principles for the 

development of sustainable waste management facilities up to 2026.  

According to the WSALP, the proposed development site is allocated for such an Energy Recovery 

Facility type of development (Appendix B). 

2.7 Climate Change 

The latest climate change allowances identified in the Wiltshire Council LFRMS has been considered in 

the tidal and fluvial flood risk assessments undertaken by the Environment Agency for watercourses in 

Wiltshire and there is no detrimental impact on the site. 
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3 Site Details and Study Aims 

3.1 Site Description 

3.1.1 Site Location and Topography 

The proposed development site is located approximately 1.5km to the north west of Westbury town 

centre, on the Northacre Trading Estate, and is served by a comprehensive highway network. 

Stephenson Road is primarily accessed from the West Wilts Trading Estate and the B3097.  

The site is currently undeveloped; spoil heaps and an existing access road occupy part of the site.  

The overall development site varies in level from 62.85m AOD at the south-west corner; approximately 

65.00m AOD at the south-east corner; 60.40m AOD along the north-west perimeter and 62.30m AOD 

at the entrance to the site.  The existing topographic survey map is presented in Appendix C.  

3.1.2 Geology and Hydrogeology 

A ground investigation for the site has been carried by Terramech Investigations Ltd in 2011 (Ref. 9). 

Boreholes were established to depths typically up to 10m below ground. Borehole and trial pit records 

contained in the report indicate that the site geology typically consists of silty clay up to the depth of 

10m. No groundwater was observed in any borehole up to 10m in depth. 

According to the EA groundwater map, the site is located outside of Source Protection Zone (SPZ) and 

there is no aquifer located beneath the site. 

3.2 Study Aims and Objectives 

The overall objective of this study was to carry out a FRA that meets the requirements of NPPF. The 

site lies in Flood Zone 1 and initial liaison with the EA resulted in their confirmation that there is low 

risk of flooding at the site but also there are no records of flooding at the site. Therefore, the drainage 

strategy for the site using SuDS principles is the focal point for this FRA report. 

To achieve this aim, the following key actions were carried out: 

• Undertake consultation with the EA and water authority 

• Review topographical and flood risk data to identify the existing flood risk posed to the site 

from all sources 

• Review and assess the surface water run-off generated at the site and identify suitable 

measures to manage drainage from the proposed development  

• Identify suitable mitigation measures to protect the development site against flooding.  

3.3 Scope of Work 

In order to meet the above objectives, the following scope of work and tasks were undertaken; 
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Task 1: Data Collection 

The latest relevant information on the nature of the flood risk at the site was collected from key 

stakeholders. A comprehensive topo survey was produced and issued in 2014. NRE Ltd provided plans 

and elevations showing the layout and design for the proposed Facility.  

The EA has provided flood data for the site and adjacent areas. 

Task 2: Identification of Current and Post-Development Flood Risk 

The existing and post-development flood risk posed to the site was assessed from the data that was 

collected in Task 1. The assessment identifies the flood risk from all potential sources of flooding and 

includes consideration of the impact of climate change on flood risk. Particular emphasis is given to 

SuDS techniques where appropriate on an industrial site. 

Task 3: Assessment of Site Drainage 

Using national standards, guidelines and current good practice methods (Refs. 10, 11 and 12) the 

existing and post-development surface water flows discharged from the site were calculated. The 

results of these calculations were used to develop a site-specific drainage strategy for the site (refer to 

Drainage Strategy report no. FCL/377/02 issued under separate cover).  

This strategy complies with the requirements of NPPF and the requirements of the both the LLFA and 

the Environment Agency.   
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4  Existing Flood Risk 

This section of the report identifies the existing risks from the different forms of flooding identified in 

the NPPF and supporting guidelines. 

The highest risk arises from surface water flooding, but the entire Northacre Trading Estate is already 

served by a surface water drainage network able to accommodate the 1 in 100 year + Climate Change 

run-off from each site within the Estate. There is minimal risk of flooding from other sources as the site 

is located outside the fluvial flood risk zone. 

4.1 Fluvial and Tidal Flood Risk  

The nearest watercourse is the Biss Brook which is located approximately 180m to the south-west of 

the site, flowing in a northerly direction. The EA flood map shows that the site is located outside the 

fluvial flood risk zone (Appendix B). Furthermore, there is no record of flooding at the site. The site is 

in Flood Zone 1 and land in this zone is assessed as having a less than 1 in 1,000 annual probability of 

river or sea flooding (<0.1%) in any year. The site is also outside the EA's Flood Warning Area. 

Therefore, flood risk to the site from fluvial sources is very low. There is no risk from tidal sources. 

4.2 Flooding from Groundwater 

A groundwater flood event results from a rise in groundwater level sufficient for the water table to 

intersect the ground surface and inundate low lying land. Groundwater levels rise and fall in response 

to rainfall patterns and distribution, with a time scale of months rather than days and largely depends 

on the ground conditions. 

The groundwater level is located more than 10m below existing ground level therefore, the site is at 

very low risk of groundwater flooding. 

4.3 Flooding from Surface Water Run-off 

Surface water flooding typically arises because of intense rainfall, often of short duration, that is 

unable to soak into the ground and/or enter drainage systems. It can run quickly off land and result in 

localised flooding. 

In urban areas, overland flow typically occurs during sudden and intense rainfall events when surface 

water cannot enter conventional drainage systems quickly enough or fails to infiltrate the surface and 

travels over the ground surface. Overland flow is likely to occur at the base of an escarpment and low 

points in terrain. Local topography and built form can have a strong influence on the direction and 

depth of flow. There is therefore an inherent link between sewer flooding and overland flow/surface 

water flooding. This form of flooding is unlikely to occur in the vicinity of the proposed site due to its 

topography, lack of watercourses, field drains and pipelines upstream of the site. 

The risk of flooding from surface water is presented on the Environment Agency website at a strategic 

scale. This dataset forms the most up to date source of modelling of surface water flood risk. The 

modelling was undertaken to complete local information, such as drainage rates, critical storm 

durations, local structures etc.  



                                                                                                                      
 - 10 - 

- 10 - 

It can be seen from Figure 4 below that there is a very low risk of surface water flooding at the site. 

Low flood risk is identified to the north of the site along Stephenson Road however, the flow direction 

is away from the site as the development site is locate on higher ground. 

 
Figure 4: Surface Water Flood Map. Source: Environment Agency Website, June 2020 

 

The Wessex Water asset plan (Appendix D) shows an existing 525mm diameter surface water sewer in 
Stephenson Road (increasing to 1,200mm diameter further downstream) discharging stormwater to a 
Surface Water Detention Reservoir (large attenuation pond) located at the northern end of 
Stephenson Road.   

According to the earlier Drainage Strategy Report (Ref. 13) produced in support of the planning 

application for the adjacent site (planning reference No: W/07/09004), the surface water sewer 

running along Stephenson Road has been designed and built to serve dedicated highways and 

individual sites (roofs and paved areas) within the Northacre Trading Estate (Figure 5). This sewer was 

later adopted by Wessex Water as shown in Appendix D. 

The adopted drainage system for the entire Estate has been designed to attenuate run-off for the 

1:100 year + CC storm event based on 65% impermeable areas within the Estate. Outflow from the 

pond is limited to the 1:1 year greenfield discharge rate (200 l/s). This equates to 7.27 l/s/ha for the 

entire Northacre Industrial Estate (27.5 ha). The reservoir has been designed with around 5,000m3 

storage and surface water discharge from the detention reservoir is to Biss Brook. 

Based on the above information, the risk of flooding from surface water is assessed as being very low.  



                                                                                                                      
 - 11 - 

- 11 - 

 
Figure 5: Location of Stormwater Attenuation Pond Serving the Northacre Industrial Estate. Source: Google Map 

 

4.4 Foul Sewer Flooding 

Flooding from foul or combined sewers occurs when rainfall exceeds the capacity of networks or 

during infrastructure failure.  

The Wessex Water asset data plan indicates that there is an existing 225mm diameter foul water 

sewer running along Stephenson Road in a north-westerly direction. This sewer is designed to serve 

individual plots within the Northacre Industrial Estate. The 225mm diameter foul sewer was later 

adopted by Wessex Water. 

There is no record of sewer flooding at the site or in the locality (based on the existing SFRA) therefore, 

the current risk of sewer flooding is considered to be very low. 

4.5 Artificial Sources of Flooding 

Artificial flood sources include raised channels such as canals or storage features such as ponds or 
reservoirs. The nearest artificial surface watercourse is the attenuation pond (detention reservoir) 
located at the northern end of Stephenson Road, which is designed as a mitigation option for surface 
water flooding from 1 in 100 year rainfall event including a factor for climate change. 
 

The risk of flooding from artificial sources is assessed as being very low. 
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4.6 Summary of Current Flood Risk 

The proposed consented development site is located within Flood Zone 1. The existing, and dedicated, 

surface and foul water drainage networks within the Northacre Trading Estate have been constructed 

to serve all individual development plots within the Estate. 

Therefore, according to the data obtained from the EA and the information contained in the SFRA, the 

existing site is considered to be at very low risk from all sources of flooding. 
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5 Post-Development Flood Risk 

The existing ground levels at the proposed development site would be re-profiled to provide a level 
formation to construct the new Northacre Facility. The 2.6 ha site is to comprise 79.8% impermeable 
surfaces (roofs, roads and hardstanding areas for plant and equipment) and 20.2% permeable/green 
spaces. Therefore, hardstanding areas and green spaces equate to 2.07 ha and 0.53 ha respectively.  
 

5.1 Fluvial and Tidal Flood Risk  

The site is in Flood Zone 1 and land in this zone is assessed as having a less than 1 in 1,000 annual 

probability of river or sea flooding (< 0.1%) in any year. The post-development risk of fluvial and tidal 

flooding will remain very low. 

5.2 Flooding from Groundwater 

Groundwater level at the site is more than 10m below ground level. The proposed development also 

does not have any basements. The proposed development is not expected to increase the risk of 

groundwater flooding. Therefore, the post-development groundwater flood risk will remain very low.   

5.3 Flooding from Surface Water Run-off 

A separate and dedicated surface water drainage infrastructure system has been constructed in the 

Northacre Trading Estate to collect surface water run-off from the proposed developed plots and 

discharge to a surface water detention reservoir downstream. The private sewer within the Estate was 

later adopted by Wessex Water. The surface water sewer and surface water detention reservoir were 

designed for 1 in 100 year rainfall event with an allowance for climate change. Therefore, discharge of 

surface water from the proposed development would be directly to the existing 525mm diameter 

public sewer in Stephenson Road and peak discharges should not cause surface water flooding on- or 

off-site.  

There is therefore no requirement for on-site surface water attenuations as the Estate is already fitted 

with a sufficient surface water drainage network and significant detention reservoir.  

Due to the silty clay soil conditions at the proposed site, the extensive use of SuDS systems will be 

unsuitable. However, two forms of water treatment will be afforded for the site in the form of trapped 

gullies and a petrol interceptor to prevent pollution of receiving waters. 

Notwithstanding the significant stormwater protection already provided at the Estate, the proposed 

SW drainage network for Facility has been designed with additional stormwater attenuation facilities 

incorporating a controlled discharge from a comprehensive drainage system that includes a large 

attenuation pond and oversized culverts (up to 600mm in diameter) to retain stormwater within the 

site before discharging to the Wessex Water public sewer via a control chamber. Consequently, the 

proposed SW sewers are designed and modelled to accommodate the 1 in 40 year flood event with 

20% allowance for climate change to suit the design life of the development. 

The drainage strategy for this site (detailed in FCL report no. FCL/377/02) incorporates the WinDes 

MicroDrainage hydraulic model results identifying the extensive surface water management network 

proposed for the Facility. The modelling results and the proposed drainage strategy are presented in 

Appendix E and Appendix F of this report respectively.  
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The post-development flood risk from surface run-off will therefore remain very low.  

5.4 Foul Sewer Flooding 

A separate foul water drainage infrastructure system has been constructed in the Northacre Trading 

Estate to collect foul flow from the proposed developed plots and discharge to the existing 225mm 

diameter public sewer running parallel to the 525mm diameter surface water sewer. The private sewer 

within the Estate was later adopted by Wessex Water.  

The proposed development will require a separate foul sewerage network on-site before discharging 

to the 225mm diameter Wessex Water sewer in Stephenson Road. The foul discharge from the site will 

be domestic foul water and the peak discharge rate is low at 0.33 l/s.  

Therefore, the post-development risk of foul sewer flooding will remain very low. 

5.5 Artificial Sources of Flooding 

The stormwater detention reservoir located at the northern end of Stephenson Road is designed to 

accommodate flow from a 1 in 100 year rainfall event including allowance for climate change. The 

proposed development site is located at a level significantly higher than the level of the reservoir. 

Therefore, the risk of flooding from artificial sources is considered to be low. 

5.6 Summary of Post-Development Flood Risk 

Post-development flood risk will remain very low due to the following; 

• There is no record of any form of flooding at the site as confirmed by the EA and in the SFRA 

• The proposed development will not increase the risk of flooding to adjacent areas upstream or 

downstream of the site  

• Neither a flood warning system nor a flood evacuation plan is required for this site 

• The proposed site is not at risk from tidal flooding. It is considered to be at very low risk from 

fluvial, groundwater and foul sewer flooding 

• The risk of flooding from overland flow (surface water flooding) and pluvial flooding remains 

very low and the proposed site will incorporate additional SuDS proposals to control surface 

water run-off due to unsuitable ground conditions for infiltration techniques 

The existing Northacre Trading Estate is already fitted with dedicated and comprehensive surface 

water and foul water drainage networks (with significant attenuation pond) therefore there is no 

requirement for additional on-site attenuation at the proposed site. Notwithstanding the significant 

stormwater protection already provided at the Estate, the proposed SW drainage network for the new 

Facility has been designed with additional stormwater attenuation facilities incorporating a controlled 

discharge from a comprehensive drainage system that includes a large attenuation pond and oversized 

culverts (up to 600mm in diameter) to retain stormwater within the site before discharging to the 

Wessex Water public sewer via a control chamber. Consequently, the proposed SW sewers are 
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designed and modelled to accommodate the 1 in 40 year flood event with 20% allowance for climate 

change.  
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6 Conclusions 

By establishing the available data, the existing flood risk to the site from all potential sources has been 

assessed. Using the proposed layout plan of the site, flood risk has been determined for the proposed 

consented development and the effect that the proposed development may have on flood risk 

elsewhere. Future climate change has been considered in addition to an effective drainage strategy for 

the proposed development.  

A number of mitigation measures have been considered to reduce the flood risk to and from the 

consented development. The assessment can be summarised as follows; 

• The indicative EA flood map indicates that the whole site is located in Flood Zone 1 and the EA 

has confirmed that there is no record of flooding at the site as it is some distance from the 

nearest watercourse and located at high ground 

• The site also falls outside of the historic floodplain as shown on the EA flood map 

• Other sources of flooding such as groundwater and sewers have been assessed and the risk 

attached has been considered to be, and remain, very low 

• The existing Northacre Trading Estate is already furnished with dedicated and comprehensive 

surface water and foul water drainage networks (including a substantial stormwater 

attenuation pond) therefore there is no requirement for additional on-site attenuation at 

individual development plots. The existing stormwater attenuation pond (detention reservoir) 

serving the entire Estate is designed to control rainwater run-off from severe storms up to the 

1 in 100 year + climate change event 

• Notwithstanding the significant stormwater protection already provided at the Estate, the 

proposed SW drainage network for the new Facility provides betterment and has been 

designed with additional stormwater attenuation facilities incorporating a controlled discharge 

from a comprehensive drainage system that includes a large attenuation pond and oversized 

culverts (up to 600mm in diameter) to retain stormwater within the site before discharging to 

the Wessex Water public sewer via a control chamber. Consequently, the proposed SW sewers 

are designed and modelled to accommodate the 1 in 40 year flood event with 20% allowance 

for climate change to suit the design life of the development. 

• Surface water discharge rates and agreement on consents to existing sewers are expected to 

be agreed with Wessex Water in due course. There is an existing 525mm diameter surface 

water sewer next to the site which is designed to serve all of the plots within the Estate. 

Therefore, the risk of surface water flooding from the proposed site is very low 

• Domestic foul water discharge rates and agreement on discharge consents to existing sewers 

are will be agreed with Wessex Water in due course. There is an existing 225mm diameter foul 

sewer next to the site which is designed to serve all of the plots in the Estate. Therefore, the 

risk of foul water flooding from the proposed site is very low 

• The proposed development will not increase the risk of flooding at the site or surrounding 

areas as the appropriate controls will be included as part of the development. 
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The proposed redevelopment is compliant with the policies as listed in Section 2 and is consistent with 

the Lead Local Flood Authority’s (Wiltshire Council) SFRA. In accordance with NPPF, the site is not at 

significant risk from flooding and will not increase flood risk elsewhere in the catchment. It is 

considered that any recommendations for additional surface water flood mitigation measures will be 

implemented and managed for the lifetime of the proposed development. 
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8 Limitations & Copyright 

Limitations 

Floodline Consulting has prepared this Report for the sole use of the Client in accordance with the 

Agreement under which our services were performed. No other warranty, expressed or implied, is 

made as to the professional advice included in this Report or any other services provided by us.  This 

Report may not be relied upon by any other party without the prior and express written agreement of 

Floodline.  The conclusions and recommendations contained in this Report are based upon information 

provided by others and upon the assumption that all relevant information has been provided by those 

parties from whom it has been requested.  Information obtained from third parties has not been 

independently verified by Floodline, unless otherwise stated in the Report. 

Copyright 

© This Report is the copyright of Floodline Consulting.  Any unauthorised reproduction or usage by any 

person other than the addressee is strictly prohibited. 
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9 Appendices 

 

Appendix A - Environment Agency Flood Map 

Appendix B - Waste Site Allocation Map 

Appendix C - Topographic Survey Map 

Appendix D - Wessex Water Asset Plan 

Appendix E - WinDes MicroDrainage Model Results  

Appendix F - Proposed Drainage Strategy Layout  
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Wessex Water Asset Plan 
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WinDes MicroDrainage Model Results 
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Appendix F 
 

Proposed Drainage Strategy Layout 
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SW Manhole Schedule 
 

 
 
WinDES SW Manhole Layout 
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