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ADDITIONAL DISPERSION MODELLING OF CUMULATIVE DEVELOPMENT 
 

(ADDITIONAL INFORMATION TO BE ADDED TO SECTION 8.7.1 OF THE ENVIRONMENTAL STATEMENT) 

During discussions between Fichtner Consulting Engineers and officers of the local authorities, a 
specific concern was raised regarding the combined impact of nitrogen dioxide emissions from the 
Kemira facility and Ince Marshes RRP. It was felt that there was the potential for short term impacts in 
Helsby on those occasions when the wind was blowing from the RDF Plant across the Kemira site 
towards Helsby and that these impacts had not been assessed. It is accepted by all parties that the 
contribution of the emissions from Kemira will be detected by the long term ambient air monitoring in 
Helsby. 

This concern had been heightened by a report produced by Kemira GrowHow UK Ltd for the 
Environment Agency, entitled “Air dispersion modelling of NOx impact on Helsby Hill”. This was 
produced as part of the PPC application for the Kemira facility and included predictions of short term 
concentrations of nitrogen dioxide in Helsby and on the top of Helsby Hill. The 99.79th percentile of 
hourly averages on the top of the hill was predicted to be 144.1 µg/m3, which is over 70% of the air 
quality objective. However, the methodology behind this modelled was excessively conservative. The 
effects of terrain were not included; instead, the concentration at the top of the hill was taken as the 
concentration in the air at a height of 140 metres. In reality, the presence of the hill will affect the air 
flows, so that the pollutants will be drawn over the hill. 

We have run an additional set of dispersion models, including the most significant nitrogen dioxide 
emissions from Kemira and the RDF Plant. The model assumptions are the same as those already 
presented in the Environmental Statement. Importantly, the model takes account of terrain effects and 
allows for the conversion of NO to NO2 in the atmosphere. The emission points used are shown below, 
including the RDF Plant for comparison.  

 

  Ammonia 
Plant Vent 

Stack 

Nitric Acid 
Stack 

NPH Plant 
stack 

RDF Plant 

Height m 71.3 91.5 66 100 

Temperature °C 130 180 45 140 

Flow rate Nm3/s 39.2 72.2 129.2 143.6 

Diameter m 3.66 2.06 2.208 4.2 

Speed m/s 5.5 36 33.7 15.7 

NO2 emissions g/s 11.74 15.57 1.13 37.89 
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The results of the dispersion modelling are shown in the table below.  

 

Peak contribution to 99.79th percentile 
of hourly averages of nitrogen dioxide 

(µg/m3) 

Peak contribution to 99.79th percentile 
of hourly averages of nitrogen dioxide 

in Helsby 
(µg/m3) 

Year of 
weather 

data 

RDF Plant RDF Plant 
+ Kemira 

Difference RDF Plant RDF Plant 
+ Kemira 

Difference 

2000 36.01 39.05 3.04 17.76 28.90 11.13 

2001 35.19 39.59 4.40 18.19 29.50 11.30 

2002 35.11 41.83 6.72 18.33 29.90 11.57 

2003 35.63 43.61 7.98 17.48 28.71 11.22 

2004 35.27 42.79 7.52 18.50 29.99 11.49 

2005 35.94 42.36 6.43 18.57 30.05 11.48 

2006 35.67 42.05 6.39 18.53 29.84 11.31 

Maximum 36.01 43.61 7.60 18.57 30.04 11.48 

 

It can be seen that the emissions from the two plants do combine, so that the ground level concentration 
taking account of both plants is higher than the ground level concentration when only the RDF Plant is 
included. It can also be seen that the highest contribution to ground level concentrations does not occur 
in Helsby. 

In order to calculate the total predicted ground level concentration, twice the long term background 
concentration should be added to the short term contribution from Kemira and the RDF Plant. Vale 
Royal BC measure nitrogen dioxide in Helsby and recorded an average concentration of 26.7 µg/m3. 
Therefore, the predicted total concentration of nitrogen dioxide in Helsby is  

30.04 + 2 x 26.7 = 83.44 µg/m3 

This is less than half of the air quality objective of 200 µg/m3.  

Two figures are attached. Figure K1 shows the distribution of the 99.79th percentile of hourly averages 
using 2006 weather data with the emissions from Kemira and the RDF Plant. Figure K2 is the same for 
the RDF Plant only.  

Overall, this additional work confirms the conclusion in section 8.10 of the Environmental Statement: 

“The potential combination of emissions from the Ince RRP with emissions from other existing 
or proposal development has been considered and no breaches of air quality objectives are 
predicted.” 
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Figure K2

Based on the 2000 Ordnance Survey 1:25000 maps with permission
of the controller of Her Majesty's Stationery Office
(c) Crown Copyright. OS License ALD52225A.

Peel

Kemira1

Kemira2
Kemira3

346000 346500 347000 347500 348000 348500 349000 349500 350000
374000

374500

375000

375500

376000

376500

377000

377500

378000

Nitrogen Dioxide, RDF Plant Stack Emissions plus Kemira
2006 Speke weather data

99.79th percentile of ground level hourly means (µg/m3) 

25

30

35

40

Stack
Building


