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1 SURFACE WATER POLLUTION RISK ASSESSMENT OF YANLEY LEACHATE DISCHARGE 
TO SEWER 

1.1 Background 

1.1.1 Viridor Waste Exeter Ltd (hereafter referred to as the ‘Operator’) are applying to vary their 

permit to allow the installation of a new Methane Stripping Plant (MSP) at the site, which will 

comply with conditions detailed in the Wessex Water discharge consent (Appendix 2). 

1.1.2 A trade effluent agreement is already in place at the site which allows the discharge of 

100 m3/day of treated effluent. The MSP will continue to discharge via foul sewer (west 

Colliter’s Brook), which ultimately ends up at Avonmouth Sewage Treatment Works.  

1.1.3 The regulation of the discharge of leachate from the site will be via the discharge consent.  

1.1.4 In order to assess the environmental impact of the proposed variation, a H1 assessment has 

been undertaken in accordance with the Environment Agency Surface Water Pollution Risk 

Assessment for your Environmental Permits (Environment Agency*). The details of the 

assessment are as presented below. 

 

  

 

* Environment Agency Surface water pollution risk assessment web based guidance accessed 18/02/21, 
https://www.gov.uk/guidance/surface-water-pollution-risk-assessment-for-your-environmental-permit 
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2 DATA COLLECTION 

2.1 Stage 1: Identify the pollutants released from your plant 

2.1.1 Leachate quality is monitored in accordance with the Permit and has been characterised over 

time. With respects to the risk to surface water from the agreed trade effluent consent, it is 

considered appropriate to assess the potential pollutants which are present within the bulk 

leachate as these are reflective of the discharge rather than point source concentrations 

contained within the waste mass itself.  Data on the quality of the discharge has been collected 

over many years in association with the trade effluent consent. These parameters are 

presented in table 1 below. The concentrations assessed represent the discharge consent limit, 

i.e. the maximum concentration permitted to be released. In practise, the concentrations 

within the discharge are significantly below these levels, however the discharge limits have 

been adopted within this assessment such that the discharge may continue to be regulated 

through the discharge consent. 

2.1.2 The discharge is to public sewer and therefore sewer treatment reduction factors have been 

applied to the discharge prior to the assessment of the impact on surface water. The receiving 

sewage treatment works is Avonmouth Sewage Treatment Works. This treatment works 

discharges to the Severn Estuary. No account of dilution within the STW has been included 

within the assessment.  

2.1.3 A number of parameters do not have sewage treatment reduction factors as shown in the table 

below. Many of these parameters are removed in the treatment process, and therefore are not 

considered past stage 1 of testing. This applied to sulphide gas. 

Table 1: Summary of Trade Effluent Agreement Values 

Raw Trade Effluent Discharge Consent (mg/l) 

Percentage 
removal rate 
of substance 
by activated 
sludge plant 

Proportion 
remaining 

in activated 
sludge plant 

RC Value 

mg/l ug/l 

Suspended Solids 105°C * 500   1 500 500000 

Sulphate as SO4 * 1000   1 1000 1000000 

Chromium Total  2.5 84 0.16 0.4 400 

Copper Total  2.5 79 0.21 0.525 525 

Lead Total  2.5 83 0.17 0.425 425 

Zinc Total  2.5 67 0.33 0.825 825 

Nickel Total  2.5 24 0.76 1.9 1900 

Sulphide as SO2 * 5 100 0 0 0 

* Indicates substances without STRF values. 
     

STRF from http://www.fwr.org/WQreg/Appendices/horizontal_Guidance_H1_Annex_D_Surface_Water_Basic_geho0810bsxl-e-e(1).pdf 

 

  



Viridor Waste Exeter Ltd Environmental Permit Variation Application                  
Yanley Landfill Site Surface Water Pollution Assessment 

Caulmert Ltd   August 2021 
4898-CAU-XX-XX-RP-V-0302 3  

3 SCREENING TESTS ESTUARIES AND COASTAL WATERS 

3.1 Test 1 Check whether the level of pollutant in the discharge is more than the EQS Limits. 

3.1.1 This screening test assesses whether the concentrations of the discharged substances exceed 

the relevant EQS for coastal waters. The current EQS standards have been sourced from the 

following two Environment Agency spreadsheets: 

• Estuaries and coastal waters specific pollutants and operational environmental quality 

standards (EQS)†- accessed 18/02/2021 

• Estuaries and coastal waters Priority hazardous substance, priority substances and other 

pollutants‡- accessed 18/02/2021 

3.1.2 As the discharge is to sewer, a Sewage Treatment Reduction Factor (STRF) is applied to the 

concentration of each substance discharged. The STRF is an Environment Agency defined 

multiplier to simulate the impact on the concentration from treatment at a sewage treatment 

works. The resulting concentration after the STRF has been applied is hereafter referred to as 

the corrected release concentration (RCcorr). These are presented in Table 2 below. 

Table 2:  Corrected Data for STRF 

STEP 1 - is RC > EQS RCcorr (µg/l) 

EQS (µg/l)   

AA MAC selected RC>EQS? 

Suspended Solids 105°C * 500000       PASS 

Sulphate as SO4 * 1000000       PASS 

Chromium Total  400 0.6 32 32 FAIL 

Copper Total  525 3.76   3.76 FAIL 

Lead Total  425 1.3 14 14 FAIL 

Zinc Total  825 6.8   6.8 FAIL 

Nickel Total  1900 8.6 34 34 FAIL 

Sulphide as SO2 * 0       PASS 

 

3.1.3 In test 1, many of the parameters exceed the EQS limits. Suspended solids and sulphate do not 

have EQS limits for coastal waters and therefore are screened out during this stage. 

  

 

† https://www.gov.uk/guidance/surface-water-pollution-risk-assessment-for-your-environmental-permit 
‡ https://www.gov.uk/guidance/surface-water-pollution-risk-assessment-for-your-environmental-permit 
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3.2 Test 2: Are you discharging to the low water channel? 

3.2.1 The discharge site from Avonmouth Sewage Treatment Works is located within the Severn 

Estuary and is therefore not discharging to the low water channel. 

3.3 Test 3: Does your discharge have restricted dilution or dispersion? 

3.3.1 The discharge site does not have restricted dilution or dispersion.  

3.4 Test 4: Distance to chart datum 

3.4.1 Based on current regulations it is assumed the existing discharge site and the associated 

pipework from the sewage treatment works are located more than one mile offshore and 

therefore neither of the following conditions apply:  

• The discharge location is less than 50m offshore from where the seabed is at chart 

datum 

• The seabed at the discharge location is less than 1m below chart datum 

3.4.2 As a result, modelling is not required and test 5 can be undertaken.   

3.5 Test 5: Buoyance of discharge 

3.5.1 The discharge is considered buoyant as it is a freshwater discharge into a saline environment. 

The water depth below chart datum is assumed to be more than 3.5m due to the distance of 

the discharge site offshore and therefore a fixed allowable flux of 3.5 m3/s is appropriate. 

3.5.2 Following the assessment methodology of Test 5, the effective volume flux for each parameter 

was calculated as follows: 

𝐸𝑉𝐹 =
(𝐸𝐹𝑅 ×  𝑅𝐶𝑐𝑜𝑟𝑟)

(𝐸𝑄𝑆 − 𝐵𝐶)
 

Where 

 

EVF = Effective volume flux (m3/s) 

EFR = Effluent flow rate (m3/s) 

RCcorr = release concentration (with STRF) from Waste Treatment Facility (µg/l) 

EQS = environmental quality standard (µg/l) 

BC = background concentration (µg/l) 

 

3.5.3 The effluent flow rate from the site is a mean effluent rate of 100 m3/day (0.0012 m3/s) and a 

maximum effluent flow rate of 12 litres/s (0.012 m3/s). 

3.5.4 No background water quality is available and therefore half of the Environmental Quality 

Standard (AA) has been used for assessment. 
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3.5.5 Effective volume flux of all the parameters carried through from test 1 were assessed, and all 

parameters were found to be within the allowable volume flux of 3.5 m3/s.  

Table 3: Substances modelled in Test 5 

STEP 5 - Is 
EVF>AVF? 

RC (µg/l) BC (µg/l) EQS (µg/l) 
EQS-BC 
(µg/l) 

Effective 
Volume 

flux 
(m3/s) 

Allowable 
flux 

(m3/s) 
EVF>AVF? 

Chromium Total  400 0.3 0.6 0.3 1.543 3.5 PASS 

Copper Total  525 1.88 3.76 1.88 0.323 3.5 PASS 

Lead Total  425 0.65 1.3 0.65 0.757 3.5 PASS 

Zinc Total  825 3.4 6.8 3.4 0.281 3.5 PASS 

Nickel Total  1900 4.3 8.6 4.3 0.511 3.5 PASS 

 

3.6 Additional Calculation – Ammoniacal Nitrogen 

3.6.1 Whilst the discharge consent meets the surface water risk assessment, it is noted that 

ammoniacal nitrogen, one of the principal components of landfill leachate is not included 

within the consent. Therefore, in order to provide a robust assessment of the risks from the 

discharge to surface water, the risks associated with ammoniacal nitrogen is considered below.  

3.6.2 The assessment is based on the approach identified above and utilises a STRF of 0.08. The EQS 

for saline water is based on NH3 (free ammonia) as opposed the ammoniacal nitrogen. The 

following equation is used to convert between total ammoniacal nitrogen and free ammonia.  

It is based on an assumed temperature of 290˚K (17˚C) and pH 8.1. 

𝑁𝐻3 𝑎𝑠 𝑁 =  
𝑇𝑜𝑡𝑎𝑙 𝑁𝐻4 𝑎𝑠 𝑁

1 + 10(𝑝𝐾ℎ−𝑝𝐻)
 

Where 

pKh = 0.09018 + 2729.92/T 

T = absolute temperature ˚K 

Table 4: Ammoniacal Nitrogen Test 1 

STEP 1 - is RC > EQS 
RC 

(µg/l) 

EQS (µg/l) 
RC>EQS 

 

AA MAC selected 

Ammoniacal Nitrogen 8560 21   32 FAIL 

 

3.6.3 The initial screening indicates that the initial screening fails this assessment. 

Table 5: Ammoniacal Nitrogen Test 5 

STEP 5 - Is EVF>AVF? 
RC 

(µg/l) 
BC 

(µg/l) 
EQS (µg/l) EQS-BC (µg/l) 

Effective 
Volume flux 

(m3/s) 

Allowable 
flux 

(m3/s) 
EVF>AVF? 

NH3-N* 325 10.5 21 10.5 0.035824515 3.5 PASS 
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3.6.4 The assessment indicates that the concentration in the discharge is significantly below the 
screening value without taking into account any dilution effects within the sewage treatment 
works.  Therefore, it is considered that the discharge from the site can continue to be regulated 
in accordance with the agreed trade effluent consent. 

3.7 Water impact: Significant loads 

3.7.1 For priority hazardous substances, an additional significant load assessment is required. This 

screening test assesses whether the annual load for the substance in question exceeds the 

annual significant load limit, which is the total mass of the substance realised across a single 

year. The discharge consent for the site does not identify any of the priority hazardous 

substances and therefore this additional screening is not required.  
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4 CONCLUSION AND DISCUSSION 

4.1.1 The chemical quality of the treated leachate discharged to sewer under the trade effluent 

agreement with Wessex Water, is considered to meet the requirements of H1. The risks 

associated with this discharge proposal are considered to meet the requirement.  

4.1.2 The discharge from the site is regulated under the trade effluent discharge consent. This 

assessment has demonstrated that the concentrations in the trade effluent discharge consent 

are acceptable in accordance with the Surface Water Pollution Assessment methodology. 
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