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Disclaimer 

This report has been prepared by EnviroSolution Ltd who has exercised such professional skill, 
care and diligence as may reasonably be expected of a properly qualified and competent 
consultant experienced in preparing reports of a similar scope. 

However, to the extent that the report is based on or relies upon information contained in 
records, reports or other materials provided to EnviroSolution Ltd, which have not been 
independently produced or verified, EnviroSolution Ltd, gives no warranty, representation or 
assurance as to the accuracy or completeness of such information.
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1 Introduction 
 

1.1 Introduction  
EnviroSolution Ltd were commissioned by Meadow Foods (Chester) Ltd to undertake an H1 
assessment of the discharges to air and water from their Chester site operations as part of 
their 2018 permit variation application.  
 
This H1 aims to assess the potential impacts of emissions to air associated with the proposed 
construction of a CHP at the site. In addition, Meadow Foods plans to increase their discharge 
to surface water consent from the on site Effluent Treatment Plant (ETP) from 1000m3 to 
2000m3 per day. 
 
The overall emissions profile of the site has not changed and the operating procedures, 
processes and systems associated with the emissions remain the same. Updates have been 
made to capture all air emission points from the site and better reflect to Environmental 
Permitting Regulations requirements. 
 

1.2 Information Sources 
The following sources of information have been used to inform this report: 
 

• Defra UK: Air Information Resource 

• Department for Environment, Food and Rural Affairs (DEFRA) and Environment 
Agency (EA): Risk assessments for specific activities: environmental permits 

• Air emissions data (Meadow Foods) 

• Effluent sampling data (Meadow Foods) 
 
The following H1 tools used in this assessment were: 
 

• The Environment Agency H1 software tool was used to carry out this H1 Assessment, 
version 2.78, December 2017 

• Environment Agency River Quality Planning Model (RQP) version 2.5, September 
2001. 
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2 Site Setting and Supporting Information 
2.1 Meadow Foods Data 
The air emissions data used in this assessment were provided to EnviroSolution by the client. 
Data for emissions from the CHP plant have been based on design specifications. 
 
The key pollutants to air considered in this report are nitrogen oxides (NOx), carbon monoxide 
(CO) and sulphur oxides (namely sulphur dioxide; SO2). To assess the potential impacts of the 
pollutant emissions to the surrounding areas there are a number of factors which must be 
considered such as sensitive receptors, source emission locations, and the background 
concentrations. These factors are described in more detail in the following sections. 
 
The discharges to water data were also provided to EnviroSolution by Meadow Foods Ltd. The 
mean and maximum substance concentrations in the effluent have been calculated based on 
continuous sampling data for 2017. Where the maximum concentration is the highest value 
seen for each substance in the data set. 
 
The discharge rate is calculated from the annual total permitted (and proposed) discharge 
volume assuming 24/7 operation.  
 

2.2 Toxicity of Discharged Pollutants to Air 

2.2.1 Nitrogen Oxides (NOx) 
Nitrogen oxides (also known as oxides of nitrogen, and abbreviated as NOx) is a collective 
term used to refer to two species of oxides of nitrogen: nitrogen monoxide (NO) and nitrogen 
dioxide (NO2). Nitrogen monoxide is a colourless, flammable gas with a slight odour. Although 
somewhat toxic, its odour is insufficient to provide warning. Nitrogen dioxide is a reddish 
brown, non-flammable, gas with a detectable smell. In significant concentrations it is highly 
toxic, causing serious lung damage with a delayed effect. Nitrogen dioxide is a strong oxidising 
agent that reacts in the air to form corrosive nitric acid as well as toxic organic nitrates. It also 
plays a major role in the atmospheric reactions that produce ground-level ozone or 
photochemical smog.  

Nitrogen monoxide oxidises rapidly to form nitrogen dioxide. For this study, it has been 
assumed that NOx emissions from the stacks result in a conversion rate to NO2 of 70% in the 
Long Term (LT) and of 35% in the Short Term (ST). This rate generally accepted as it is deemed 
conservative and therefore considered appropriate for this investigation. 

The environmental standards (Ref 3) for NO2 for Human Health are: 

 

• 200 µg/m3 (105 ppb) as a 1-hour mean level with a maximum of 18 
exceedances per year. This is equivalent to a 99.8th percentile; and 
 

• 40 µg/m3 (21 ppb) as an annual mean. 
 

 
The limit values for protection of vegetation and ecosystems is applied as total NOx: 
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• 30 µg/m3 as an annual mean. 
 

• 75 µg/m3 as a daily mean target. 
 

Conversion factor (NO2): 1 g/m3 = 0.52 ppb 

 

2.2.2 Carbon Monoxide (CO) 
Carbon monoxide (CO) is a product of the incomplete combustion of carbon-containing fuels 
and is also produced by natural processes within the human body. With external exposure to 
additional carbon monoxide, subtle effects can begin to occur and exposure to higher levels 
can result in death. The health effects of carbon monoxide are largely the result of the 
formation of carboxyhaemoglobin (COHb), which impairs the oxygen carrying capacity of the 
blood. Carbon monoxide is absorbed through the lungs, and the concentration of 
carboxyhaemoglobin will depend mainly on the concentrations of inspired carbon monoxide 
and oxygen and will also depend on the duration of exposure, pulmonary ventilation, and the 
concentration of carboxyhaemoglobin originally present. Occupational or accidental 
exposure to the products of combustion and pyrolysis, particularly indoors, may lead to acute 
decrements in lung function if the carboxyhaemoglobin levels are high. It is difficult, however, 
to separate the potential effects of carbon monoxide from those due to other respiratory 
irritants in the smoke and exhaust. The odour threshold for carbon monoxide is 
approximately 10% in air and is greater than the lethal concentration. 

The environmental standard for CO is: 

 

• 10,000 g/m3
 (8,600 ppb), as measured by a maximum daily running 8-hour 

mean.  
 

Conversion factor (CO): 1 g/m3 = 0.86 ppb 

 

2.2.3 Sulphur Dioxide (SO2) 
Sulphur dioxide is a non-combustible colourless gas at ambient temperatures with a 
characteristic, strong, suffocating odour. The odour level for sulphur dioxide is approximately 
8000 µg/m3 and the level for irritant effects is approximately 21000 µg/m3. Inhalation of 
sulphur dioxide causes irritation of the eyes, nose, and throat in the short term. Levels greater 
than 1000 mg/m3 can cause swelling and accumulation of fluid in throat and lungs (pulmonary 
oedema). Sulphur dioxide is also a key component of smog formation and can result in the 
creation of acidic compounds which can cause harm to soils, vegetation and buildings 
(including the creation of acid rain).  

There is wide variation in the sensitivity of individuals to sulphur dioxide concentrations. The 
UK Sulphur Dioxide Air Quality Objectives are defined to protect asthmatics, who are 
particularly vulnerable to sulphur dioxide concentrations. 

The environmental standards for SO2 are: 
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• 350 µg/m3 (132 ppb) as a 1 hour mean not to be exceeded more than 24 
times a year. This is equivalent to a 99.7th percentile; 
 

• 266 µg/m3 (100 ppb) as a 15 min mean not to be exceeded more than 35 
times a year. This is equivalent to a 99.9th percentile; and 
 

• 125 µg/m3 (47ppb) as a 24-hour mean not to be exceeded more than 3 
times a year.  This is equivalent to a 99.2th percentile. 
 

DEFRA guidance Local Air Quality Management Technical Guidance 2009 states “elevated 
point sources will have little impact upon the annual mean concentration, and the assessment 
should focus upon an accurate prediction of the shorter-term”. In addition, the World Health 
Organisation notes that studies on the human health effects of acute SO2 exposure suggest 
that responses to exposure occur very rapidly from the first few minutes of inhalation and 
further exposure often does not increase the effects. However, by Veolia’s request all three 
environmental standard criteria will be considered in this modelling. The long-term 
Environmental Assessment Level (EAL) for the protection of vegetation and ecosystem 
receptors for SO2 is: 

• 20 µg/m3 as an annual mean. 

Conversion factor (SO2): 1 g/m3 = 0.35 ppb 

 

2.3 Background Concentrations 
The background air concentrations for annual mean NO2 and SO2 was obtained from the Defra 
UK: AIR background maps for 2015 (the most recent monitoring data available; 7.97 µg/m3 
and 1.38 µg/m3

 respectively). Maximum 8-hour mean background values for carbon 
monoxide for 2010 is 1.50 mg/m3. 
 

2.4 Source Emission Locations 
Source emission points to air and surface water are shown in Figure 1 below. 
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Figure 1: Emission Point Location Plan 
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3 Site Receptor Survey 
As part of the air emissions risk assessment it is necessary to screen the local area surrounding 
the site for ecological receptors. The following conservation areas are relevant within 10km 
of the site: 
 

• Special Protection Areas (SPAs) 

• Special Areas of Conservation (SACs) 

• Ramsar sites 
 
And 2km of the site: 
 

• Sites of Special Scientific Interest (SSSIs) 

• Local nature sites 
 
The details of conservation areas identified through a site receptor survey are displayed in 
Table 1 and Table 2 below. Maps are included in Appendix A. 
 
Table 1: Identified protected conservation areas from receptor survey within 10km radius 

Within 10km of site 

Receptor Type 
Approx. 
Location 

Description 

Special Protection Areas 
(SPAs): 

9.9km NW UK9013011 - The Dee Estuary (Wales) 

Special Areas of 
Conservation (SACs): 

2.9km N 
 
2.9km N 
 
8.7km W 
 
9.9km NW 

UK0030252 - River Dee And Bala Lake / Afon 
Dyfrdwy A Llyn Tegid (England) 
UK0030252 - River Dee And Bala Lake / Afon 
Dyfrdwy A Llyn Tegid (Wales) 
UK0030132 - Deeside and Buckley Newt sites 
(Wales) 
UK0030131 - Dee Estuary / Aber Dyfrdwy (Wales) 

Ramsar sites (protected 
wetlands): 

8.7km SW 
8.7km SW 
9.9km NW 

7UK108 - Midland Meres and Mosses (Wales) 
7UK108 - Midland Meres & Mosses Phase 2 
UK11082 - Dee Estuary (Wales) 
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Table 2: Identified protected conservation areas from receptor survey within 2km radius 
 

Within 2km of site 

Receptor Type 
Approx. 
Location 

Description 

Site of Special Scientific 
Interest (SSSIs) 

- 
N/A 

Local Nature Sites 
 
930m W 
1.6km W 

Ancient Woodland (AW): 
ID 1417896 – 7.5 ha 
ID 1417899 - 6.4 ha  

 
Proximal residential properties (approximately 10) are located to the northeast and east of 
the dairy (<25m), along Roughlyn Crescent. Beyond these, approximately 100m from the 
site, is a caravan park. Full details of the site setting are included in the site Baseline Report 
(Doc Ref: CL1002). 
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4 H1 Assessment 
An initial assessment of the emission data was carried out using the Environment Agency’s 
H1 software tool. The following two operational scenarios were modelled using the software: 

1. Baseline Scenario (Current operation) 
 

2. Proposed Scenario (Baseline plus CHP emissions and increase discharge rate to 
surface water) 
 

4.1 Air 

4.1.1 Test of Significance 
In general terms, the significance of atmospheric emissions is assessed by comparison of the 
predicted concentrations of the specific pollutant to published Environmental Quality 
Standards (EQS’s), atmospheric EQS’s typically comprise Air Quality Standards (AQS), 
Environmental Assessment Levels (EAL) and Ambient Air Directive Limit Values (AADLV). 
 
EQS’s provide a means of defining acceptable air quality on a long-term basis where the 
effects of pollutants are cumulative (or ‘chronic’) e.g. annual average concentrations, and on 
a short-term basis, where the effects of pollutants are considered ‘acute’, e.g. 15 minute or 
hourly peak concentrations. EQS’s provide a basis for assessment of potential impacts of 
emissions on human health receptors and ecologically sensitive receptors. 
 
In general terms, the assessment criteria employed by the Regulator to assess the significance 
of emissions is to compare the prediction concentrations of pollutants associated with 
emissions from the site (termed the Process Contribution, PC) to short term and long term 
EQS’s. 
 
The environmental impact may be considered significant where greater than: 
 

• 1% of the EQS for the long-term average calculations; and 
 

• 10% of the EQS for the short-term calculations. 
 

Where the PC exceeds this significance threshold then the total Predicted Environmental 
Concentration (PEC) of that substance is calculated by summing the background 
concentration and the process contributions. The PEC may then be compared to the relevant 
environmental standard. It should be noted that the background concentrations used will 
often already include contributions from existing site sources and is therefore a pessimistic 
approach. 
 
The next stage of the screening determines if further, more detailed modelling is required 
(i.e. ADMS). This is necessary if the following requirements are not met: 
 

• The LT PEC is <70% of the long-term environmental standards; and 
 

• The ST PC is <20% of the short-term environmental standards minus twice the long-
term background concentration (i.e. ‘headroom’). 
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Criteria for secondary screening of the impacts for protected conservation areas differ slightly 
from human health receptors. For SPAs, SACs, Ramsar’s and SSSIs where the ST PC exceeds 
the first screening stage then detailed modelling is required. Further modelling is required for 
the long-term emissions only if the LT PEC exceeds 70% of the long term environmental 
standard. Local nature sites (e.g. ancient woodlands) require detailed modelling if the LT or 
ST PC exceed 100% of the respective LT or ST environmental standards. 
 
The full inputs and outputs of the H1 software tool are included in Appendix B, the stack 
emissions data used in the modelling are included in Appendix C. 
 

4.2 Water 
Discharges to water are assessed based on the relevant substance classification of pollutants 
in the effluent.  Tables 3 to 6 present the flow rates, concentrations and environmental target 
parameters relevant to the site’s surface water discharges. 
 
Table 3: Flow Parameters for H1 Assessment 

Parameter Value Source 

Discharging to: Balderton Brook/Drain Site Data 

Flow in Brook mean 0.082 m3/s NRW Data Archive 

Flow in Brook, Q95 0.002 m3/s NRW Data Archive 

ETP discharge rate 
Average: 0.008 m3/s 
Standard Deviation:  0.002 m3/s 

Site Data 

 
Table 4: Concentration Parameters for H1 Assessment 

Parameter 
Values in Discharge (mg/l) Upstream Background conc. (mg/l) 

N Mean Max StDev N Mean Max StDev 

Ammonia 
as N 

475 0.130 2.90 0.43 21 2.17 6.95 1.94 

BOD 475 2.11 8.00 1.74 21 5.95 15.0 4.51 

pH 475 7.90 8.47 0.27 21 7.41 8.00 0.25 

Chloride 475 144 336 12.3 21 115 241 50.7 

Phosphorus 16 13.9 55.0 13.4 21 3.26 5.50 1.38 

 
Discharge values excepting phosphorus are daily samples from Jan 2017 to April 2018. 
Phosphorus discharge values are monthly spot data between May 2017 until August 2018. 
Upstream values are periodic sampling taken at least monthly from May 2017 until March 
2018.  
 
Additional input data is required for ammonia calculations (i.e. temperature and dissolved 
oxygen). As this has not been part of the suite of parameters currently monitored at the site 
data have been taken from the previous permit application 2002-2005 monitoring data. The 
values are displayed in Table 5. Estimates were made for alkalinity and total dissolved solids. 
These have been set at 9 mg/l CaCO3 (standard deviation 1 mg/l CaCO3) and 700 ppm 
(standard deviation 70 ppm) respectively. 
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Table 5: Additional Upstream Brook Data (2002-2005) for Ammonia analysis 

Parameter Temp (°C) Dissolved Oxygen (mg/l) 

Mean 12.3 5.87 

Standard Deviation 5.03 3.69 

N 47 47 

 
Table 6: Parameter targets and standards 

Substance Classification 
Chemical Status 

Objective 
WFD Target/ EQS 

Ammonia as Nitrogen 
(90%ile; mg/l) 

Sanitary Pollutant, 
Annex D2 

Good 0.3 

BOD (90%ile; mg/l) 
Sanitary Pollutant, 
Annex D2 

Good 4 

pH (95%ile) 
Operational 
Parameter 

N/A >6 to <9 

Chloride (mg/l) 
Operational 
Parameter 

N/A 250 

Phosphorus (µg/l) 
Sanitary Pollutant, 
Annex D2 

Good 50 

 
As alkalinity data for the brook was not available at the time of reporting a conservative 
lowest alkalinity and therefore lowest buffering capacity of the brook was assumed. This is 
Type 1 <10 mg/l CaCO3. 
 
Chloride in the discharges has been assessed using the H1 software tool, the remaining 
substances (excluding phosphate) have been assessed using the EA’s River Quality Planning 
(RQP) Probabilistic Model. 
 

4.3 Noise 
Noise has not been considered in this assessment as a previous investigation undertaken 
relating to roof fan noise suitably mitigated the issue and established no further concerns to 
receptors.  
 
The proposed CHP unit will be fully enclosed in a sound suppression containment to minimise 
noise pollution and is located >150m from the nearest identified noise receptor. The design 
specifications are considered BAT. 
 

4.4 Odour 
An odour management plan is in place at the site, a copy of the plan is included in the 
permit variation document (Doc Ref: CL1001).  
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5 Results 
5.1 Air 
The results of the H1 screening assessment are presented in Tables 7 to 10 below. 
 
Table 7: Baseline Scenario Long-term H1 Assessment Results 

Baseline Scenario Long-term Impacts 

Substance  

Background 
Contribution 

(BG) 

μg/m3 

EAL 

μg/m3 

PC 

μg/m3 

%PC 
of 

EAL 

% PEC of 
EAL 

%PC >1% 
of EAL 

%PEC 
>70% of 

EAL 

Nitrogen 
Dioxide  

7.97 40 1.65 4.12 24.1 Yes No 

Nitrogen 
Dioxide 
(Ecological) 

7.97 30 1.65 5.50 32.1 Yes No 

Carbon 
Monoxide 

1500 - 0.301 - - - - 

Sulphur 
Dioxide (15 
min mean) 

1.38 - 0.0181 - - - - 

Sulphur 
Dioxide 
(Other 
Ecological) 

1.38 20 0.0181 0.10 6.99 No - 

 
Table 8: Baseline Scenario Short-term H1 Assessment Results 

Baseline Scenario Short-term Impacts 

Substance  

Adjusted 
background 
contributio

n (ABG) 

μg/m3 

EAL 

μg/m3 

PC 

μg/m
3 

PEC 

μg/m3 

%PC of 
EAL-
ABG 

% 
PEC 
of 

EAL 

%PC 
>10% of 

EAL 

%PC 
>20% of 
EAL-ABG 

Nitrogen 
Dioxide  

15.94 200 208 224 113 112 Yes Yes 

Nitrogen 
Dioxide 
(Ecological) 

15.94 - 208 224 - - - - 

Carbon 
Monoxide 

3,000 10,000 38.2 3,038 0.55 30.4 No - 

Sulphur 
Dioxide (15 
min mean) 

2.76 266 2.30 5.06 0.87 1.90 No - 
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Table 9: Proposed Scenario Long-term H1 Assessment Results 

Proposed Scenario Long-term Impacts 

Substance 

Background 
Contribution 

(BG) 

μg/m3 

EAL 

μg/m3 

PC 

μg/m3 

%PC of 
EAL 

% PEC 
of EAL 

%PC >1% 
of EAL 

%PEC 
>70% of 

EAL 

Nitrogen 
Dioxide 

7.97 40 11.6 28.9 48.9 Yes No 

Nitrogen 
Dioxide 
(Ecological) 

7.97 30 11.6 38.7 65.2 Yes No 

Carbon 
Monoxide 

1500 - 35.2 - - - - 

Sulphur 
Dioxide (15 
min mean) 

1.38 - 0.0181 - - - - 

Sulphur 
Dioxide 
(Other 
Ecological) 

1.38 20 0.0181 0.001 6.99 No - 

 
Table 10: Proposed Scenario Short-term H1 Assessment Results 

Proposed Scenario Short-term Impacts 

Substance 

Adjusted 
background 
contribution 

(ABG) 

μg/m3 

EAL 

μg/m3 

PC 

μg/m3 

PEC 

μg/m3 

%PC 
of 

EAL-
ABG 

% 
PEC 
of 

EAL 

%PC 
>10% of 

EAL 

%PC 
>20% of 
EAL-ABG 

Nitrogen 
Dioxide 

15.94 200 366 382 199 191 Yes Yes 

Nitrogen 
Dioxide 
(Ecological) 

15.94 - 366 382 - - - - 

Carbon 
Monoxide 

3000 10,000 670 3670 9.57 36.7 No - 

Sulphur 
Dioxide (15 
min mean) 

2.76 266 2.30 5.06 0.87 1.90 No - 

The Environment Agency (EA) and DEFRA Air Emissions Risk Assessment guidance requires 
that detailed dispersion modelling is undertaken where the long-term PEC >70% of the EAL 
and/or if the short-term PC >20% of EAL–2*background concentration (presented here as the 
adjusted background concentration ‘ABG’). Based on the guidance, detailed modelling of 
atmospheric dispersion is considered necessary for nitrogen dioxide (based on short-term 
impacts) in both scenarios.  
 
The results of the detailed dispersion modelling are presented in a separate document 
(Document Ref: CL1004).  
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5.2 Water 
Using the H1 Software tool chloride in the site discharge effluent was assessed. Exceedances 
were noted for Water impacts Tests 1 and 2 in both scenarios. The baseline scenario 
subsequently passed Tests 3 & 4 indicating that chloride concentrations in the site effluent 
do not present a significant risk to surface waters. In the proposed scenario the annual 
average predicted chloride PEC-BC as a percentage of the AA was 10.1% which indicates a 
marginal exceedance of the 10% threshold. However, given the conservatism inherent in the 
model it would be expected that the real-world values would be lower than those predicted 
in the model. 
 
Table 11: RQP Output Data 

River Downstream of Discharge Ammonia BOD pH Phosphorus 

Mean quality 1.51 4.14 8.03 2.28 

Standard deviation of quality 1.48 3.53 0.53 1.25 

90-percentile quality 3.12 8.07 8.82 3.80 

95-percentile quality 4.18 10.62 9.00 4.56 

99-percentile quality - 17.19 9.34 6.32 

Mean Unionised Ammonia 0.0032 - - - 

Standard Deviation 0.0041 - - - 

95-percentile Unionised Ammonia 0.0101 - - - 

Discharge Quality Needed     

Mean quality - - 9.45 - 

Standard deviation of quality - - 0.32 - 

95-percentile quality - - 9.98 - 

99-percentile quality - - 10.19 - 

99.5-percentile quality - - 10.25 - 

 
The results of the RQP model, which are provided in Table 11, were as follows: 
 

• Ammonia: The predicted average downstream concentration is 1.54 mg/l or 503% of 
the EQS. 

• BOD: The predicted average downstream concentration is 4.14 mg/l or 104% of the 
EQS. 

• pH: The predicted average downstream value is 8.03 or 89% of the upper EQS. 

• Phosphorus: The predicted average downstream value is 2.28 or 4,560% of the EQS. 
 
Table 11 shows the results of the RQP Monte-Carlo analyses. Only pH was determined to 
present an insignificant impact to Balderton Brook. Modelling indicates that the downstream 
quality targets for Ammonia, BOD and Phosphorus would not be met due to the pollutant 
contribution in the site’s discharges.  
 
Monitoring of the downstream brook conditions was undertaken over the same period as the 
upstream monitoring, see Table 12. The data indicate that although mean BOD and Ammonia 
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concentrations appear above the brook target values the RQP predictions seem to 
overestimate the relative impact of the sites emissions on the water quality. However, for 
phosphorus the downstream concentrations are seen to be above those predicted by the 
model. It should be noted that the upstream mean phosphorus value is observed to already 
exceed the EQS before the impacts of the site discharges are taken into account. 
 
Table 12: Balderton Brook Downstream Parameter Concentrations 

Parameter 
Downstream conc. (mg/l) 

N Mean Max StDev 

Ammonia as 
N 

21 0.96 2.76 0.64 

BOD 21 2.86 11.0 2.54 

pH 21 7.58 7.90 0.18 

Chloride 21 130 420 75.0 

Phosphorus 21 9.47 39.0 9.39 
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6 Summary and Conclusion 
Assessment of the site’s emissions to air indicated that NO2 and NOx cannot be screened out 
as insignificant and as such require further detailed modelling. This detailed modelling is 
presented in a separate report. Emissions to air of CO and SO2 were screened out as 
insignificant. 
 
Discharges to surface water from the site have been assessed using the H1 software tool and 
the RQP Model. Chloride in the site effluent assessed using the H1 software tool has been 
screened out as insignificant in the baseline scenario whilst indicating a marginal (0.1%) 
exceedance of the significance threshold in the proposed scenario. 
 
Impacts of pH to the brook was also deemed to present an insignificant impact from the RQP 
modelling assessment. However, Ammonia, BOD and Phosphorus concentrations have been 
predicted by the model to result in the failure of downstream brook environmental targets 
based on current discharge parameters. It should be noted though that Balderton Brook 
monitoring data downstream of the discharge point indicates that the model outputs may be 
overestimating the scale of the target exceedances. Mean upstream phosphorus 
concentrations in the brook are observed to exceed the EQS before any impacts from the site 
are considered. 
 
The mean discharge value into Balderton Brook represents 9.7% of the brook’s mean flow 
rate and as such dispersion of the effluent into the environment is limited. The brook joins 
the River Dee approximately 3km north of the site where significantly more dispersion will 
occur, therefore it would be expected that any impacts to the wider surface water 
environment would be further reduced at this point. 
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xmin = 312100
Projection = OSGB36

Appendix A - Environmental Designations 10km

ymin = 352300
xmax = 358700
ymax = 375600

Legend
Areas of Outstanding Natural
Beauty (England)

Local Nature Reserves (England)
- points

National Nature Reserves
(England) - points

National Nature Reserves
(Wales) - points

Ramsar Sites (England)

Ramsar Sites (Wales)

Sites of Special Scientific
Interest Units (England)

Favourable Condition

Unfavourable Recovering

Unfavourable no change

Unfavourable Declining

Part Destroyed

Destroyed

Not Assessed

Sites of Special Scientific Interest
(Wales)

Special Areas of Conservation
(England)

Special Areas of Conservation
(Wales)

Special Protection Areas
(England)

Special Protection Areas (Wales)

Green Belt (England)

Ancient Woodland (England)

Ancient and Semi-Natural
Woodland

Ancient Replanted Woodland

Copyright  resides  with  the  data  suppliers  and  the  map 
must  not  be  reproduced  without  their  permission.  Some 
information  in  MAGIC  is  a  snapshot  of  the  information 
that  is  being  maintained  or  continually  updated  by  the 
originating organisation. Please refer to the metadata  for 
details as information may be illustrative or representative 
rather than definitive at this stage.                             

Map produced by MAGIC on 13 June, 2018.

(c) Crown Copyright and database rights 2018. Ordnance Survey 100022861.
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Appendix B 

Meadow Foods (Chester) Ltd: H1 Assessment Software tool data 

H1 Inputs: 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

  

 

Outputs: 

 

 

Air Screening Stage 1 

 



 

Air Screening Stage 2 

 

 

Water Impacts Test 1 

 

 



Water Impacts Test 2 

 

 

 

Water Impacts Tests 3&4 

 

 

 



Appendix C - Air Emissions Data

Air Emissions

H1 Software Tool Inputs Diameter Stack Height
Efflux Velocity 

(m/s)
NO2 (mg/m3) CO (mg/m3) SO2 (mg/m3)

A1 0.55 20 12.5 87.2 15.9 0.96

A2 0.55 20 12.5 116 21.3 1.28

A3 0.55 20 12.5 116 21.3 1.28

A4 0.55 20 12.5 116 21.3 1.28

CHP 0.35 10 11.30 250 1000 -




