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Our reference: 858643 – GE Aviation, Hamble-le-Rice – Nitrogen Neutrality 

 

Dear Andy, 

 

Further to your email of 19 June 2019, this letter presents the results of the requested nitrogen budget 

calculation for the GE Aviation site, Hamble-le-Rice.  This site is planned to be developed for housing 

comprising 148 new dwellings of various sizes.  The calculation was requested as part of ongoing 

assessments by Eastleigh Borough Council, and the wider south Hampshire region, into increasing 

nitrogen levels and potential impacts on designated sites.  The site of interest to this development is the 

Solent and Southampton Water Special Protection Area (SPA).  It should be noted that, in terms of the 

development, the initial stages of a Habitats Regulations Assessment (HRA) were undertaken and 

reached a conclusion of No Significant Effects on the integrity of the SPA.  However, the assessment did 

look more at direct impacts on qualifying features of the SPA and impacts related to increased 

recreational pressure in the area. Issues related to nitrogen budget were not specifically addressed, and 

therefore this review is a standalone assessment of changes to nitrogen levels in the region, which might 

specifically affect the SPA, arising from the development. 

 

Natural England has developed a method for calculating nitrogen budgets for a site and comparing 

changes between the baseline and post-development levels/uses/predictions.  This assessment is based 

on the June 2019 (Version 2) guidance issued by Natural England.  The assumptions, limitations, and 

precautions of this method are all detailed in the guidance and not repeated here. 

 

Stage 1 - Step 1 Calculate additional population 

 

The development will result in 148 new dwellings, ranging between one and four bedrooms in size. As 

advised in the guidance, well-evidenced occupancy rates (based on the latest Office for National 

Statistics figure) should be used when calculating the predicted population using the development.  The 

occupancy figure provided in the guidance is 2.4. This figure is considered appropriate to provide an 

average across the one, two and three-bedroom properties.  However, being precautionary, a figure of 4 

has been used for the four-bedroom properties.  

 

 



 

 

 

Property size 
Number of 
dwellings 

Predicted population 
using the development 

      

1 bed 15 36 

2 bed 37 89 

3 bed 79 190 

4 bed 17 68 

      

Totals 148 383 

 

 

Stage 1 - Step 2 Confirm water use 

 

This step aims to look at water use of the new development.  As advised in the guidance note, a figure of 

110 litres per person per day has been used. This equates to 42,130 litres/day.  

 

Stage 1 - Step 3 Confirm waste water treatment works (WwTW) and permit level 

 

Southern Water Developer Services were contacted to confirm which WwTW catchment the development 

is located in.  The development will use Peel Common WwTW, which has a Total Nitrogen (TN) permit 

level of 9 mg/l 

 

Stage 1 - Step 4 Calculate total nitrogen (TN) in Kg per annum that would exit the WwTW after treatment 

derived from the proposed development 

  

Step Measurement  Value Unit Explanation 

          

Development 
proposal 

A new housing 
development 

148 
Residential 

dwellings     

          

Step 1 
Additional 
population 383 Persons  

2.4 x 131 (number of 
1,2 and 3 bed 
properties) + 4 x 17 
(number of 4 bed 
properties) 

          

Step 2 

Wastewater 
volume generated 
by development 42,130 litres/day 383 x 110 l/day 



 

 

 

          

Step 3 

Receiving WwTW 
env permit limit 
for TN 9 mg/l TN   

          

Step 4 

TN discharged 
after WwTW 
treatment  341,253 mg/TN/day 

90% of the consent 
limit = 8.1 mg/l TN.  
42130 x 8.1 

          

  
Convert mg/TN to 
kg/TN per day 0.3413 Kg/TN/day Divide by 1,000,000 

          

  

Convert kg/TN per 
day to kg/TN per 
year 125 Kg/TN/yr x 365 days 

          

Wastewater total 
nitrogen load 125 kg/TN/yr 

 

Stage 2 - Adjust nitrogen load to offset existing nitrogen from current land use 

 

This stage looks at existing nitrogen losses from the current (pre-development) land use.  The net change 

in land use is then either added or subtracted to the wastewater Total Nitrogen load. It should be noted 

that the site is undergoing a change of use from commercial to residential.  Therefore, the change in land 

use is not as extreme as the examples given in the guidance which relate to agricultural land being 

converted to residential use. Calculations have been provided here so that the guidance can be followed.  

It should be noted that, despite a change in use, the proportions of habitats on site (i.e. ratio of 

hardstanding to greenspace) do not differ significantly pre- and post-development. However, as noted in 

the guidance, commercial properties are not usually assessed under this method as it is assumed that 

wastewater generated by workers is factored into household levels (so that this is not double-counted).  

As such, although some wastewater was likely generated by GE Aviation, this cannot be factored into 

baseline calculations using the current guidance. 

Habitat 
Area 
(ha) 

Nitogen 
leaching 
(kg/ha/yr) Explanation 

Broad-leaved Semi-natural Woodland 0.174 2.4882 
The value provided by Natural 
England for Urban development is 
14.3 kg/ha/yr.  This has been 
multiplied across the entire site.  
Section 4.44 of the guidance states 
that this measure is also appropriate 
for small areas of open space within 
the urban fabric 

Mixed Plantation Woodland 0.165 2.3595 

Hedge (assumed a 1m width) 0.027 0.3861 

Amenity Grassland (and trees) 5.187 74.1741 

Ornamental Shrub 0.093 1.3299 

Building / Hardstanding (includes a few 
trees) 3.985 56.9855 

      

Total 9.631 137.7233   



 

 

 

 

Nitrogen load – current land use – 137.7233 kg/ha/yr 

 

Stage 3 Adjust nitrogen load to account for land uses with the proposed development 

 

This stage looks at the layout/habitats/use of the proposed development and calculates the nitrogen load.  

As explained above, the significance/severity of the change in land use is questionable given the wording 

in the guidance.  However, as in Stage 2, calculations have been provided so that potential changes in 

nitrogen levels can be calculated. 

 

Habitat 
Area 
(ha) 

Nitrogen 
leaching 
rate 
provided by 
Natural 
England Nitogen leaching (kg/ha/yr) 

Hedge 0.05 14.3 0.715 

Green space* 3.132 5 15.66 

Sports pitches 1.025 14.3 14.6575 

Gardens 1.017 14.3 14.5431 

Building / Hardstanding 4.407 14.3 63.0201 

        

Total 9.631   108.5957 

*This area will be managed with no additional inputs of nutrients or fertilisers 

 

Nitrogen load – future land use – 108.5957 kg/ha/yr 

 

Stage 4 Calculate the net change in the Total Nitrogen load that would result from the development 

 

This calculation uses the figures derived from the preceding sections to calculate the net change in total 

nitrogen load.  As recommended in section 4.48 of the Natural England guidance, a 20% precautionary 

buffer is built into the calculation as a precaution (in recognition of the uncertainty associated with many 

of the figures). 

 

 

Step Measurement  Value Unit Explanation 

          

1 

Nitrogen load 
from 
wastewater 125 Kg/N/yr   

          



 

 

 

2 

Calculate the 
net change in 
nitrogen from 
land use change  -29.1276 Kg/N/yr 

108.5957 kg/N/yr - 
137.7233 kg/N/yr  

          

3 
Determine 
Nitrogen budget 95.8724 Kg/N/yr 

125 kg/N/yr + -
29.1276 Kg/N/yr 

          

4 
Nitrogen budget 
without buffer 95.8724 Kg/N/yr   

          

5 

Divide Nitrogen 
budget without 
buffer by 5 19.1745 Kg/N/yr   

          

6 

Identify 
Nitrogen budget 
with 20% buffer 115.047 Kg/N/yr 95.8725 + 19.1745 

          

Nitrogen Budget with 20% buffer 115 Kg/N/yr 

 

The calculations show that the development will result in a nitrogen surplus.  Although the new habitats 

created on the site through landscaping and ecological enhancements will result in reduced nitrogen 

leached to the surroundings (compared to baseline conditions), the combination of conversion of 

commercial properties to residential, and the resultant influx of homeowners and the associated 

wastewater generated, will result in an increased nitrogen load budget.  As such, based on the Natural 

England guidance, specific mitigation measures will need to be incorporated into the scheme to address 

the nitrogen surplus.  Due to the size of the scheme, consultation with the local authority could be 

undertaken, to explore strategic options in the region to achieve nutrient (nitrogen) neutrality.  The 

options below are also provided in the Natural England guidance document as possible solutions to 

mitigate the nitrogen surplus: 

 

(i)  Agreement with the wastewater treatment provider that will maintain an increase in nitrogen removal 

at the WwTW.  

(ii)  Agreement with the wastewater treatment provider or others to provide and maintain an increase in 

nitrogen offsetting from catchment management measures (this may include mini-farm interceptor 

wetlands).  

(iii)  Provide measures that will remove nitrogen draining from the development site or discharged by the 

WwTW (such as wetland or reedbed).  

(iv)  Establish changes to agricultural land in the wider landholding in perpetuity that removes more 

nitrogen loss from this source.  



 

 

 

(v)  Acquire, or support others in acquiring, agricultural land elsewhere within the river catchment area 

containing the development site, changing the land use in perpetuity (e.g. to woodland, heathland, 

saltmarsh, wetland or conservation grassland) to remove more nitrogen loss from this source and/or, if 

conditions are suitable, provide measures that will remove nitrogen on drainage pathways from land 

higher up the catchment (e.g. interception wetland).  

 

If you have any questions regarding the above options, or would like to discuss them further, please do 

not hesitate to contact me at sboulter@rsk.co.uk or on 07834 104572 

 

Yours sincerely,  

 

 

 

Simon Boulter, Director 

On behalf of RSK Environment 

 

Technical and Commercial Review by: 

 

 

 

Roberta Epps, principal consultant 
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