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1. Introduction 

1.1 The Purpose of This Assessment 

The site is located off Westway in Scorrier, Cornwall and comprises the AE Rodda and Sons Ltd (Rodda’s) 
creamery, producing cream, milk, and other dairy products.  

The site operates under an Environmental Permit, issued in November 2014 (Permit ref. EPR/QP3638EK/A00). 
This sets out a range of permitted activities undertaken at the site associated with the treating and processing of 
milk. The various waste discharges from the site are included in the permit. The current permit allows discharge 
of effluent from the creamery, treated via physico-chemical treatment and biological treatment processes (site 
effluent plant and reed bed system) to ‘Sleggans Mine’ mineshaft, which then enters the Great County Adit before 
discharging to the Upper Carnon River at Twelveheads.  

 

The current maximum discharge volume permitted is 150m3/day, with various compliance criteria imposed.  

We understand that Rodda’s have requested an increase in the maximum daily discharge volume within the site’s 
environmental permit from 150m3/day to 480m3/day. The Environment Agency has requested a Monte Carlo Risk 
Assessment be completed in accordance with H1 Annex D2 Assessment of Sanitary and Other Pollutants within 
Surface Water Discharges (Environment Agency, 2014). This Assessment utilises specialist software provided by 
the Environment Agency - River Quality Planning system (version 6.0). 

 

We have been commissioned by Rodda’s to complete the required risk assessment modelling, using software 
provided to us by the Environment Agency, to assess potential risks posed to the receiving surface water bodies 
by the proposed increase in effluent discharge volume.  

All the activities comprising this assessment were carried out in accordance with the procedures set out in our 
Quality Manual. Your attention is drawn to the Notice to Interested Parties included as Attachment One. 

 

1.2 The Scope of Risk Assessment Completed 

Our assessment of the site was carried out in the following parts: 

➢ Review of previous hydrogeological risk assessment report prepared for the site.  

➢ A review of available discharge report(s) and surface water monitoring and compliance data . 

➢ Completion of a Monte Carlo Risk Assessment utilising software provided to us by the Environment Agency. 

➢ Provision of this report, which details the results of our assessment and conclusions, and makes 
recommendations for further works (if necessary).  

 

1.3 Previous Reports Relating to the Site 

As part of our risk assessment, we have reviewed site data contained in the following reports.  

 

Our Ref. Report Title Prepared By 
Prepared on 

Behalf of 
Date of Issue 

Report 
Reference 

Ref.1 
Hydrogeological Risk 

Assessment 
Envireau 

Water 
AE Rodda 
and son 

July 2021 P21-126 

Our summary review of this document is provided in Table Two below and we have used information from 
this document, where relevant, in other sections of this report. 

Table One:  Previous Environmental Reports Relating to the Site 
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Our Ref. Summary of Results and Conclusions of Previous Works 

Ref.1 

This report details the findings of a hydrogeological risk assessment completed for the site to 
review the potential risks posed by increasing the effluent discharge volumes from the currently 
consented 150m3/day to a proposed 480m3/day.  

The report reviews the geological and hydrogeological site setting, reviews historical mining 
activity and locations of mining adits in the surrounding area, local hydrology and specific mine 
hydrology.  

In summary:  

➢ The site is located in the Portreath stream catchment which drains to the north west. 
However, the various mineshafts in the vicinity of the site discharge into the Great County 
Adit, which drains to the River Carnon catchment to the south and east.  

➢ Trade effluent from the Rodda’s factory undergoes physico-chemical and biological 
treatment before being discharged into Sleggans mineshaft, located to the north of the main 
factory (NGR SW 71918 44566). This trade effluent then enters the Great County Adit before 
discharging to the Upper Carnon River at Twelveheads. 

➢ The Great County Adit is considered to be the only viable pathway for the trade effluent as 
the regional geology comprises low permeability mudstones and slate.   

➢ A detailed review of flow rates, recharge rates and discharge rates from the Great County 
Adit is presented. The adit discharge into the River Carnon was measured in 1980 as being 
2.3million litres/day (2,300m3/day – 0.027m/s).  

➢ The discharged effluent must meet water quality criteria set out for Biochemical Oxygen 
Demand (BOD), suspended solids, pH, ammoniacal nitrogen as N, total phosphorus and 
have no visible oil or grease. The limit on daily discharge rate and pH should be monitored 
continually, with all other limits assessed fortnightly as per the conditions of the permit.  

➢ The risk assessment calculated a range of potential flow rates for the Carnon River. This 
demonstrated that the volume of treated trade effluent represents a very small percentage 
of the flow in the Carnon River.  

➢ As the determinands permitted to be discharged from the site are not considered specific 
pollutants or priority substances by the Environment Agency, a H1 risk assessment 
(screening test) was not undertaken. The risk assessment completed therefore calculated 
potential loadings and resulting dilutions in the Great County Adit and Carnon River for the 
current discharge volumes and proposed increased volumes.   

➢ The results of the risk assessment concluded that concentrations of Ammoniacal Nitrogen, 
Total Suspended Solids and Biochemical Oxygen Demand for both 150m3/day discharge 
and 480m3/day discharge rates would be below the Water Framework Directive standards 
for Type 2 rivers to achieve ‘High’ Status.  

➢ The report concludes that increasing the proposed discharge volume to 480m3/day would 
have no detrimental impact on the Carnon River and would not impact on its overall Water 
Body Classification of ‘Moderate’. All identified hazards due to the increased discharge rate 
yielded a risk analysis score of ‘Very Low’ to ‘Negligible’ and therefore the proposed increase 
in volume discharged to Sleggans mineshaft poses no material risk.   

Table Two:  Review of Previous Hydrogeological Risk Assessment Completed for the Site 
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2. Data Processing 

2.1 Review of Current Discharge Data 

The discharge from the site is currently consented under the Environmental Permit EPR/QP3638EK/A00. Treated 
effluent is discharged into the Sleggans Mineshaft, which then flows into the Upper Carnon River at Twelveheads, 
via the Great County Adit. 

The discharge is continuous monitoring at the site includes the following determinands: 

• Biochemical Oxygen Demand,  

• Ammonia,  

• Suspended solids  

• Phosphorous,  

• pH,  
 

As part of our risk assessment, we have been provided with fortnightly site monitoring data for effluent flow rate, 
Biochemical Oxygen Demand, Ammonia, Suspended solids, Phosphorous and pH since January 2019. We have 
reviewed this data, with a summary provided as Table Three, below.  

The proposed variation in the environmental permit is for an increase in discharge volume from 150 m3 / day to 
480m3 /day and therefore the data in Table 3 has been factored to provide estimated data for the proposed 
discharge permit to be used in this risk assessment. 

 

 Reported Data 
Discharge Consent 

Criteria 
 

units mean 
Percentile 

95 99 99.5 

Flow Rate m3 /s 0.0012 0.0027 0.00304 0.0033 0.0018 

Biochemical Oxygen 
Demand 

mg/l 8.224026 23.7 59.48 61.92 20 

Ammonia mg/l 2.475 12 34.76 46.04 2 

Suspended solids mg/l 17.10815 46.7 62.88 70.32 30 

Phosphorous mg/l 15.85831 32.445 43.08 52.748 20 

pH pH 7.822078 8.4 8.7 8.7 6-9 

Table Three:  Summary of Existing Discharge Monitoring Data 
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2.2 Receiving Water - Reported and Target Standards 

 

The target and reported standards are those recorded in the current River Basin Management Plans for the water 
body that receives the effluent discharge and those water bodies that might be affected by the discharge further 
downstream.  

Monitoring data for determinands in the receiving water relevant to the site have been retrieved through the 
Environment Agency’s Catchment Data Explorer at locations upstream and downstream of the Great County Adit 
discharge point into the River Carnon. We have requested information from the Environment Agency as to if the 
data available in the public domain is the most up to date and relevant. However, at the time of writing this request 
has not been responded to. 

A summary of the upstream and downstream data we have obtained is detailed in Table Four, below, with further 
justification and explanation of data sources provided as Table Five, on the next page.  

 

 

Unit 

Upstream 
Reported 
Standards 

(Wheal Prosper) 

Downstream 
Reported 
Standards 

(Bissoe Bridge) 

Target Quality 
Standards 

Type 

Flow Rate 
m3 per 
second 

0.81 0.84 N/A Mean 

Biochemical 
Oxygen Demand 

mg/l Estimated 2.0 Estimated 2.0 3 
90th 

Percentile 

Ammonia as 
nitrogen 

mg/l 0.074 0.17 0.2 
90th 

Percentile 

Suspended solids  / / /  

Phosphorous µg/l / / 20 Annual Mean 

pH 

mg/l 6.57 5.9 >6 5th Percentile 

mg/l 7.31 6.4 <9 
95th 

Percentile 

Temperature °c 16.12 / 20/25 
98th 

Percentile 

DO % 92.62 / 80 
10th 

Percentile 

Table Four:  Upstream and downstream receiving water data- (Water Framework Directive River 
Standards for Type 2 Rivers)  Carnon River at Wheal Prosper and Carnon River at Bissoe Bridge 
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Parameter Site discharge Upstream Downstream 

Flow Rate Site Monitoring Data 
Calculated - Bissoe Bridge ID 

81950555 less (-) volume 
discharged from County Adit 

EA Monitoring Data- Bissoe 
Bridge ID 81950555 

Biochemical 
Oxygen 
Demand 

Site Monitoring Data 

BOD estimated to be 2.0 mg/l 
in the absence of monitoring 

data. Based upon the average 
concentration (1mg/l) at a 

comparable monitoring site ID 
81951564 and the lower 
threshold (3mg/l) of the 

classification of ‘High’ under the 
water framework directive 

achieved by this site. 

BOD estimated to be 2.0 mg/l 
in the absence of monitoring 

data. Based upon the average 
concentration (1mg/l) at a 

comparable monitoring site ID 
81951564 and the lower 
threshold (3mg/l) of the 

classification of ‘High’ under 
the water framework directive 

achieved by this site. 

Ammonia as 
nitrogen 

Site Monitoring Data 
EA Monitoring Data- Carnon 
River at Wheal Prosper ID -

81950640 

EA Monitoring Data- Bissoe 
Bridge ID 81950555 

Suspended 
solids 

Site Monitoring Data Not Available Not Available 

Phosphorous Site Monitoring Data Not Available Not Available 

pH Site Monitoring Data 
EA Monitoring Data- Carnon 
River at Wheal Prosper ID -

81950640 

EA Monitoring Data- Bissoe 
Bridge ID 81950555 

Temperature Not Available 
EA Monitoring Data- Carnon 
River at Wheal Prosper ID -

81950640 
Not Available 

Nitrogen Not Available Not Available Not Available 

DO Not Available 
EA Monitoring Data- Carnon 
River at Wheal Prosper ID -

81950640 
Not Available 

Note: Data highlighted in grey cells selected for risk assessment due to complete dataset; Site, upstream and downstream 

Table Five:  Summary of Data Sources for Risk Assessment Input Values 

 

2.3 Current Receiving Water Quality 

 

Under the Water Framework Directive the receiving water (River Carnon) is divided into two sections, upper and 
lower. The classification of the upper section is classified as ‘Moderate’ for ecological status which includes the 
physio-chemical determinids discharged by the site  an ‘fail’ for chemical status. The latest data available (2019) 
suggests that  physio-chemical parameters are ‘moderate - ‘high’. 

 

The lower section (~1000m downstream of the discharge location) is classified as ‘Poor’, though physio-chemical 
determinids from the latest data available (2019) are ‘moderate - ‘high’. However, calculations from the entire 
available dataset suggest it is not meeting its 5th Percentile target for pH. 

 

 
  

https://environment.data.gov.uk/water-quality/view/sampling-point/SW-81950555
https://environment.data.gov.uk/water-quality/view/sampling-point/SW-81950555
https://environment.data.gov.uk/water-quality/view/sampling-point/SW-81950555
https://environment.data.gov.uk/water-quality/view/sampling-point/SW-81950555
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3. Calculations and Risk Assessment Results 

Our risk assessment is being undertaken to assess the impact of proposed increased discharges to an existing 
environmental permit. The requirement is that ‘no deterioration’ occurs to the receiving water (River Carnon). 
Therefore, the appropriate discharge limits must be environmentally protective, and technically feasible, for a cost 
that is proportional to the benefits. In addition, no substance or determinand in the proposed discharge must be 
predicted to cause deterioration beyond the current class boundary in the receiving water. 
 

A discharge of the parameters outlined in Table 3 is deemed acceptable by the Environment Agency if: 

1. it does not cause deterioration in quality of the water body receiving the discharge, and  

2. the receiving water body meets its target quality standards. 

 
The Environment Agency’s objective when permitting new or increased discharges is for ‘no deterioration’ in the 
receiving water. The Agency guidance allows a 10% tolerance factor though does not permit a parameter 
breaching into a lower quality classification.  
 
Using the data available in Tables Three and Four, four parameters were assessed using the Environment 
Agency’s River Quality Planning system (version 6.0). The results are displayed in Table Six below, with copies 
of the risk assessment model outputs provided as Attachment Two. 
 

 

Unit 
Target Quality 

Standards 
No Deterioration 

criteria 

Calculated downstream 
value  

Type 

150 m3/d 480 m3/d 

Biochemical 
Oxygen 
Demand 

mg/l 3 3.3 2.06 2.16 
90th 

Percentile 

Ammonia as 
nitrogen 

mg/l 0.2 0.22 0.042 0.17 
90th 

Percentile 

pH (lower) pH >6 5.4 6.75 7.75 
5th 

Percentile 

pH (upper) pH <9 9.9 7.37 7.37 
95th 

Percentile 

Table Six:  Calculated concentrations of chosen parameters at River Carnon (Bissoe Bridge) 
caused by increased discharge volume to 480m3/day 

4. Conclusions and Recommendations 
 

The results of our discharge risk assessment indicate the following: 

➢ Monitoring parameters for Biochemical Oxygen Demand, Ammonia and pH are available for the treated 
site discharge and for the Carnon River at locations upstream and downstream of the point that the 
effluent enters the river via the Great County Adit. We have therefore used these parameters to 
complete our risk assessment. 

➢ The results of our risk assessment modelling indicate no deterioration to the receiving water (Canon 
River) where the discharge volume of treated effluent be increased to 480m3 /day. 

➢ As no deterioration is calculated to occur no additional controls are required. 

➢ The results of our risk assessment agree with the conclusions of the previous hydrogeological risk 
assessment that there would be ‘very low’ to ‘negligible’ risk to receiving waters if the discharge volumes 
from the site increase as proposed.  

Your attention is drawn to the Notice to Interested Parties included as Attachment One. 

Table Seven:  Conclusions and Recommendations 
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Attachment One - Notice to Interested Parties 
The purpose of our work is to assess the potential risks posed by increasing the current volume of treated effluent 
being discharged from the Rodda’s site. Where stated in this report, we have used information supplied by third 
parties. While we have evaluated as far as possible the validity of this information, we cannot guarantee its accuracy 
in any way whatsoever. 

We do not accept any responsibility for the cost of remedial works or other costs incurred in whatever way 
whatsoever as a result of any omissions, errors, or other shortcomings in this report unless we have been given 
reasonable opportunity to verify ourselves that such faults exist, and we have been given a reasonable opportunity 
to carry out works to remedy such faults ourselves using the most practicable means available to us. We do not 
accept liability for any consequential losses incurred by you while either we or others carry out any remedial works, 
we deem necessary. 

This report has been prepared for A E Rodda and Son Ltd in accordance with their instructions and is provided for 
their benefit only. REDS Group Ltd does not extend responsibility or owe any duty of care to any third party for the 
whole or any part of the contents of this report. In accepting our recommendations and/or conclusions the Client 
accepts that the terms of our appointment were as detailed in the Quote, or Quotes, that we provided to the Client 
before being appointed and that these terms supersede any other terms and/or conditions set out in any contracts 
agreed between ourselves and the Client, regardless of when such terms and/or conditions were agreed to by us 
and/or signed by us.  

The information contained in this document is the property of REDS Group Ltd. Except as specifically authorised 
in writing, the holder of this document shall keep all information contained herein confidential and shall protect 
same in whole or in part from disclosure and dissemination to all third parties to the same degree it protects its own 
confidential information.  

Use of, and reliance on, this report by other third parties will be at such third parties’ own risk, and we do not accept 
any liability or responsibility to them. Neither the whole nor any part of this report, or any reference to it, may be 
included in any published document circular or statement or published in any way without our prior written approval. 
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Attachment Two – Worksheets 
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