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Annex D1 Assessment of hazardous pollutants within 
discharges to surface waters 
 

This guide gives advice on assessing the impact of hazardous 
pollutants released within discharges to surface waters and to 
smaller infiltration systems from the operation of installations 
and waste sites, point source water discharges and from stand 
alone water discharge activities. 
An asessments of the impact of these discharges form part of 
the application process when applying for a bespoke permit 
under the Environmental Permitting Regulations. 
This document supplements Annex D which is now a 
combination of what were separate annexes D and E.  
It is part of the Environment Agency’s H1 Environmental Risk 
Assessment Framework and should be read in conjunction 
with Annex D to understand who needs to use it and how it fits 
in to the framework. 
 

 

Annex D1                        v2.0 October 2014 
 

1 

This
 do

cu
men

t is
 ou

t o
f d

ate
 an

d w
as

 w
ith

dra
wn (

01
/02

/20
16

)



Summary of changes 

 
Summary of changes 

Below is a summary of changes made to this Annex since the launch in April 2010. 
 
Annex 
version 

Date Change Template 
version 

Issue 1.0 October 
2013 

Setting out the new 2 phase 
assessment methodology 
(screening and modelling) for 
Hazardous Pollutants discharged 
from EPR permitted activities to 
surface waters.   

H1 April 2011 

Issue 2.0 October 
2014 

Amendments made following the 
consultation responses received.  

H1 April 2011 
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Introduction 

Permitting of Hazardous Pollutants in Discharges to 
Surface Waters 

 
Executive Summary 

 
This guidance describes how to permit discharges of hazardous pollutants to surface 
waters. Hazardous pollutants include priority hazardous substances (PHS), priority 
substances, specific pollutants and substances with operational EQSs. 
 
This guidance is for use by all permitting regimes – water quality, waste and 
installations – and by all operators. 
 
Substances are assessed in two stages: screening and modelling. In each stage, 
substances are assessed to determine if they are “liable to cause pollution”. Those 
which are liable to cause pollution must be controlled on the permit. 
 
The screening stage of the assessment is completed by operators prior to applying 
for a permit. Screening will usually be carried out using the automated H1 Tool. The 
screening has a number of tests which increase progressively in complexity. If a 
substance fails these tests, it passes through to the modelling assessment. If the 
screening steps are passed, the substance is classed as insignificant and is 
screened out. The screening stage uses raw data, where available, as these 
represent the worst-case scenario and minimise the time spent assessing 
substances which are not liable to cause pollution.  
 
Modelling for discharges to freshwaters is usually carried out by the Environment 
Agency. Modelling of discharges to transitional and coastal (TraC) waters is 
completed by the operator. Modelling is used to assess the substances which the 
screening has found to be potentially significant. This stage uses “cleaned-up” data 
and assesses each substance in more detail. Any substances which the modelling 
shows are liable to cause pollution are controlled on the permit, usually by a numeric 
emission limit. 
 
The assessment process is summarised in the flow diagram below: 
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Figure 1 – Process Overview 
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Section 1 - Introduction 
 

1.1 When to use this guidance 
 
This document details how the Environment Agency will set limits on permits for 
the substances in the Environmental Quality Standards Directive (EQSD) 
(2008/105/EC) and for those substances covered by Annex 8 of the Water 
Framework Directive (WFD) (2000/60/EC). The standards for these substances 
were transposed into UK legislation through the “The River Basin Districts 
Typology, Standards and Groundwater threshold values (Water Framework 
Directive) (England and Wales) Directions 2010”.  

 
This guidance applies to substances being discharged to surface waters which 
are covered by the EQSD (priority hazardous substances, priority substances 
and “other pollutants”). It also applies to specific pollutants and other substances 
listed in the Ministerial Directions, and substances which have operational (non-
statutory) EQSs. These substances are all grouped together for the purpose of 
this guidance and referred to as “hazardous pollutants”. 

 
This guidance can also be used for substances which have PNECs1 (Predicated 
No Effect Concentrations) if appropriate; these should be assessed on a case by 
case basis.  

 
This guidance applies to continuous discharges and variable process discharges 
(see Section 3.3.2) to freshwater and coastal waters (“surface waters”). Some 
guidance has also been included in Section 5.5 on permitting discharges to lakes 
and still waters, rainfall-dependent discharges, non-continuous discharges and 
discharges from abandoned mines. Permitting of hazardous pollutants in 
discharges to ground is covered in Horizontal Permitting guidance Annex J, 
available here and is currently being reviewed by JAGDAG (Joint Agencies 
Groundwater Directive Advisory Group), which will publish updates on 
www.wfduk.org. Permitting of discharges from combined sewer overflows (CSOs) 
is not covered by this guidance. Guidance on assessing discharges from CSOs 
can be found in the UPM guidance.  
 
This guidance document is mainly for operators and applicants, but will also be of 
use to Environment Agency staff involved in water quality permitting and 
planning, and those who provide pre-application advice. 
 
This guidance replaces the following guidance documents 

1. 44_02: Water Quality Consenting Standard Dangerous Substances in 
Discharges to  Surface Waters  

1 PNECs can be supplied by the National Laboratory Service (NLS)  for substances which do not have an EQS. They are the 
concentration below which a specified percentage of species in an ecosystem are expected to be protected. 
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2. 45_02: Water Quality Consenting Guidance Dangerous Substances in 
Discharges to Surface Waters 

3. 46_02: Water Quality Consenting Appendices to Guidance Dangerous 
Substances in Discharges to surface waters 

4. 47_02: Water Quality Consenting Standard Dangerous Substances in 
Discharge to Surface Waters: Executive Summary 

5. Operational Instruction D10_408: How to calculate permit conditions for 
chemical pollutants in discharges to surface and other waters 

6. H1 Annex D Basic surface water discharges and H1 Annex E Surface 
water discharges (complex).  

 
Guidance on complying with permits for water discharge activities and operating 
under them can be found in “How to comply with your Environmental Permit”. 
 
Substances are assessed using this guidance in two stages: screening and 
modelling. Screening should be carried out by applicants/operators and 
submitted to the Environment Agency with applications for new permits or with 
applications for permit variations. Submissions should include the raw data used 
for the screening assessment. Any modelling which is required will be carried out 
by the Environment Agency for freshwater discharges (with the exception of 
discharges to lakes, canals or reservoirs, which must be modelled by applicants); 
for coastal discharges applicants are required to carry out their own modelling. 
Applicants should carry out hazardous pollutants’ screening for any new 
application or variation where hazardous pollutants are likely to be in a discharge 
(see Section 3 for more detail) or, in the case of a variation, where the changes 
being made may lead to the introduction of a new substance and/or the increase 
in quantity or concentration of a substance already being discharged.  
 

 

1.2 The new standards 
 
The River Basin Districts Typology, Standards and Groundwater threshold values 
(Water Framework Directive) (England and Wales) Directions 2010 define five 
categories of substances - priority substances, priority hazardous substances, 
other pollutants, specific pollutants and other substances.  

 
These Directions superseded the Dangerous Substances Directive (DSD) 
(2006/11/EC) which was repealed in December 2013  along with the Freshwater 
Fish Directive (2006/44/EC) and the Shellfish Waters Directive (2006/113/EC). 

 
These Directions are already in force and have modified a number of the EQSs in 
the DSD, with the majority becoming more stringent. The Environment Agency is 
required to consider these new EQSs when assessing substances and setting 
permit limits. 
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Priority substances (PS) are harmful substances. Priority hazardous 
substances (PHS) are a subset of these and are considered extremely harmful. 
Many priority and priority hazardous substances were previously categorised as 
“List 1” substances in the DSD. The EQSs for priority and priority hazardous 
substances are set by Europe through the EQSD, a daughter Directive of WFD 
which may also be reffered to as the Priority Substances Directive.  

 
Specific pollutants (SP) are those pollutants which are released in significant 
quantities into water bodies in each individual European Member State. Member 
States are required to set their own EQSs for these substances to achieve “good 
ecological status” by 2015. Many specific pollutants were previously categorised 
as “List 2” under the DSD. Specific pollutants are identified by an indicative list 
under Annex 8 of the WFD. 

 
Other pollutants (OP). There are eight “other pollutants” which were included in 
List 1 of the DSD but are not included in the categories above. However, EQSs 
for these substances are included in the EQSD.  

 
Other substances. There are 12 “other substances” which are listed in Part 6 of 
“The River Basin Districts Typology, Standards and Groundwater threshold 
values (Water Framework Directive) (England and Wales) Directions 2010”. 

 
The EQS Directive also allows for the development of alternative EQSs for some 
metals linked to bioavailability, along with some standards for biota. More detail 
about these future standards is given in Section 7.  

 
1.3 Liable to cause pollution 

 
The DSD required Member States to prior authorise (i.e. permit) all substances 
which a discharge was “liable to contain”. The WFD instead requires Member 
States to prior regulate, including prior authorise, all substances in a discharge 
which are “liable to cause pollution”.  
 
It is possible that a substance may be present in a discharge (“liable to contain” 
under the DSD) but at low enough concentrations not to be “liable to cause 
pollution”. Under the DSD, this substance would have been controlled using 
descriptive permit conditions. Under the WFD, this substance may not need to be 
controlled in that discharge. 
 
It is therefore possible that in a given discharge, fewer substances will require 
specific control under the WFD. Substances which do require specific control will 
be controlled using numeric emission limits. 
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1.4 Cease and phase out, and progressive reduction 
 
In addition to the requirements to prevent deterioration of surface water bodies 
and to achieve EQS for hazardous pollutants, there is also a requirement to aim 
to “progressively reduce” discharges of priority substances, and to “cease and 
phase out” discharges of priority hazardous substances. These additional 
requirements are not currently addressed in this permitting guidance, but are 
being considered further in the context of River Basin Management Plans. Any 
additional requirements will be included in a future, amended version of this 
guidance, once the cease and phase out requirements have been more clearly 
expressed.  
 
In the meantime, for the purpose of permitting, compliance with the EQS and no 
deterioration requirements detailed in this guidance will be sufficient to meet the 
requirements of WFD.  
 

1.5 Assessing whether a substance is liable to cause 
pollution 
 
Assessing whether a substance is liable to cause pollution is a two-phase 
process – screening and modelling. This process is summarised for both inland 
waters (freshwaters) and transitional and coastal (TraC) waters (i.e. estuaries 
and coastal waters) in Figures 2 to 7, and is described in detail in this document.   
 
1.5.1 Phase 1: Screening  
Phase 1 screening eliminates all substances which are definitely not liable to 
cause pollution. This stage uses precautionary, raw data which have not been 
“cleaned up” i.e. no adjustment of “less than” values or removal of outliers.  

 
Phase 1 screening should be carried out by operators when they are applying for 
a new permit for a discharge which may contain hazardous pollutants. Operators 
should also carry out screening if they are applying to vary a permit, when the 
changes being applied for may lead to an increase in the quantities and/or 
concentrations of any hazardous pollutants in the discharge or the addition of a 
new hazardous pollutant to a discharge. If a permit variation is initiated by the 
Environment Agency, the Environment Agency will carry out the screening.  

 
All the substances which are likely to be in the discharge must be assessed. 
Substances are likely to be in the discharge if they have been: 

a. Measured in the discharge 
b. Permitted or otherwise allowed to be discharged into the effluent (or influent, 

at a sewage treatment works via discharges to sewer) 
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c. Dosed into the effluent (covered in EPR 7.01 in the “Use of chemicals in 
treatment” section) 

 
The screening tests, which are different for freshwaters and TraC waters, will 
carry out the following assessments of the data: 

 
Inland Waters (freshwaters) 
• Does the concentration of the substance in the discharge exceed 10 percent 

of the EQS? 
• Does the Process Contribution (PC) exceed 4 percent of the EQS? 
• Does the difference between upstream quality and the Predicted 

Environmental Concentration (PEC) exceed 10 percent of the EQS? 
• Does the PEC exceed the EQS in the receiving water downstream of the 

discharge? 
• Is the significant load exceeded? 
 

 TraC Waters (estuaries and coastal waters) 
• Does the concentration of the substance in the discharge exceed 100 

percent of the EQS?  
• Is the discharge either to a location less than 50m offshore from where the 

sea-bed is at Chart Datum or to a location where the sea-bed is less than 1m 
below Chart Datum?  

• Is the discharge to a location with restricted dilution/dispersion 
characteristics? 

• Is the Effective Volume Flux (EVF) of the discharge greater than the 
appropriate  site-specific limit (known as the Allowable Effective Volume 
Flux, or AEVF)? The EVF is a measure of the pollutant load and is described 
in detail in Section 2.4. 

• Is the significant load exceeded?  
 

These tests are progressive i.e. a substance can be screened out at any stage 
having failed to be screened out at the previous stage(s). 
 
Further details of these assessments can be found in Section 2.3 for inland 
waters and Section 2.4 for TraC waters.  

 
The steps for assessing, collating and summarising the data for screening are 
explained in more detail in Section 3. 

 
The “H1 Screening Tool” can be used to run all the screening tests 
automatically. This tool is described in more detail in Section 4. 

 
All the results of the screening assessments should be sent to the Environment 
Agency with the application for a new or varied permit, along with the raw data 
used in the assessments. Environment Agency staff will check these 
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assessments. The results of the screening assessments will determine whether 
each substance is carried forward to Phase 2 modelling, or if the substance can 
be screened out. 

 
1.5.2 Phase 2: Modelling 
The Phase 2 modelling will be a more detailed assessment of those substances 
that may be significant. The Environment Agency will carry out this modelling for 
discharges to freshwater (with the exception of discharges to lakes, canals or 
reservoirs, which must be modelled by applicants). Operators may also carry out 
modelling if they wish to, but the Environment Agency will use its own modelling 
to determine any limits or conditions which are set on permits and/or will audit 
operator submissions. For discharges to TraC waters, operators are required to 
carry out their own modelling.  

 
The modelling stage will use adjusted, “cleaned-up” data. Following the 
modelling, substances will either be classed as “liable to cause pollution”, or “not 
liable to cause pollution”. Substances which are “liable to cause pollution” will 
need to be either controlled in a permit using numeric emission limits or, in some 
cases, a temporary monitoring requirement if more data are required to make a 
robust assessment. If the impact on the watercourse is unacceptable, the permit 
application will need to be refused. Permits would normally be refused where a 
proposed new discharge of a substance would cause or contribute significantly 
to a breach of EQS, or would adversely affect a designated conservation site, 
and there are no appropriate mitigation measures available to an operator to 
reduce the concentrations of the substance in the discharge to an acceptable 
level. 

 
Details of how to “clean up” the data are given in Section 5.1. 

 
For freshwaters, the modelling is carried out using Monte Carlo modelling 
software, which is used to assess: 
 

(i) potential risk to the EQS in the receiving water 
(ii) the risk of deterioration in receiving water quality 
(iii) unacceptable risk of effluent deterioration 

 
Details of how to carry out the modelling and interpret the results are given in 
Section 5. 

 
For TraC waters, the modelling required can vary from Initial Dilution calculations 
through simple plume modelling to complex hydrodynamic modelling. The range 
of modelling options is too large to allow a comprehensive review to be provided 
within this document.  However, some guidance is given in Section 5.4. 
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Figure 2 – Which screening tests to undertake 
 
 
 

Hazardous Pollutant potentially 
present in effluent discharging to 

freshwater or TRaC waters

Is pollutant a 
PHS

No

Complete Phase 1 
screening tests 

Part A and 
Part B
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Complete Phase 
1 screening test 

Part A
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Figure 3 – Phase 1 Part A screening for freshwaters2 
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2  This flow chart applies to continuous discharges of substances with either just an AA EQS or both AA and MAC 
EQS.  For batch discharges or the unusual circumstance where the substance has just a MAC EQS, refer to the 
guidance in text. 
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Figure 4 – Phase 1 Part A screening for Transitional and Coastal (Trac) 
waters 
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Figure 5 – Phase 1 Part B screening for priority hazardous substances for 
freshwater and TraC waters 
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Figure 6 – Phase 2 modelling for freshwaters 
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sufficient risk remains.

Yes

Yes

No

Discharge is significant

Numeric emission limit required on permit set to 
meet river needs for both new and existing 
discharges.  

No

Discharge is not liable 
to cause pollution

Hazardous Pollutant potentially 
liable to cause pollution in effluent 

discharging to freshwater
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Figure 7 – Phase 2 modelling for Trac Waters 
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Section 2  -  Phase 1: Screening 
 
2.1   Background 
 
Phase 1 is a coarse screening step that is used to screen out substances which 
are not liable to cause pollution. Substances that are not “screened out” in this 
phase will pass to Phase 2 for more detailed assessment. The requirement for 
modelling in Phase 2 can therefore be limited to those substances which may 
potentially have a significant environmental impact. 

 
The screening consists of a number of tests. Each step introduces an additional 
level of complexity to assess substances until each one is eliminated or passed 
through for modelling. 

 
The screening is precautionary, using raw data which typically represent a “worst 
case scenario”. This will ensure that all substances that are potentially “liable to 
cause pollution” are carried forward to Phase 2 modelling. This initial screening 
will limit the amount of time spent preparing data for dangerous substances 
modelling assessments.  
 
Screening is carried out by operators and submitted to the Environment Agency 
with an application for a new permit or a permit variation, along with the raw data 
used for the assessments. Environment Agency staff will need to check the 
assessments.  

 
 
2.2 EQSs for the screening steps 
 
Each screening step will look at annual average (AA) and/or maximum allowable 
concentration (MAC) EQSs, as appropriate: 
 
Where a substance has both AA and MAC (or 95 percentile) EQSs, the initial 
screening process should focus on the AA standard. However, Test 4 should also 
be carried out against the MAC (or 95 percentile) EQS to ensure that this is 
complied with in the watercourse.   
 
However, if a substance is released in batches rather than continuously, or if 
there is a large variation in the release load with time, then all the screening tests 
should be undertaken for the MAC (or 95 percentile) as well as AA.   
 
Where the substance has a MAC (or 95 percentile) only, then the screening tests 
should be undertaken against this standard.  
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Different types of statistics (e.g. mean or maximum) are used depending on 
which type of EQS is being assessed. These differences are explained in 
Sections 2.3 and 2.4 below. 
 
2.3 Screening steps for inland waters 
 
Part A screening must be completed for all substances. Both Part A and 
Part B screening must be completed for priority hazardous substances.  
 
Example calculations for these screening steps are given in Appendix 2 
 
2.3.1 Part A Screening 

 
Tests 1 to 4 in Part A of screening are progressive i.e. a substance can be 
screened out at any stage having failed to be screened out at the previous 
stage(s). 
 
Note - Sensitive areas: If a substance is discharged into (or within the 
screening distance of) a designated sensitive area and it is shown to be liable to 
cause pollution i.e. it is not screened out, the Environment Agency will include 
this information in the forms sent to Natural England for consultation or 
information. However, if the discharge is directly into a designated sensitive area 
(E.g. a SPA, SAC or SSSI), AND the EQS for that substance is exceeded in the 
discharge, the Environment Agency may also be required to notify Natural 
England, even if modelling shows that the substance is not liable to cause 
pollution.  
This is because, for the purpose of modelling in rivers, we assume that mixing is 
instantaneous, in line with the European mixing zones guidance i.e. we assume 
that a discharged substance instantly mixes with, and is diluted by, the receiving 
water. In fact, when a discharge enters a freshwater, there will be a mixing zone 
where the concentration of a discharged substance may be higher than it will be 
once it is fully mixed. In some specific circumstances, it is possible that the 
higher concentrations of a substance in this mixing zone could have a 
detrimental impact on sensitive species in the receiving water.  
 

 
Test 1: Does the concentration of the substance in the discharge exceed 
10 percent of the EQS?  

 
This test is devised to quickly screen out substances. If the concentration of the 
substance in the discharge is <10 percent EQS (AA and/or MAC (or 95 
percentile), depending on which EQS(s) the substance has), the substance 
cannot cause more than 10 percent deterioration in the watercourse, even if it 
receives no dilution. This test can be carried out without needing to know 
upstream quality or flow information. All the EQSs are listed in Appendix 1   
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If the concentration of the substance in the effluent exceeds 10 percent of the 
EQS, it is potentially significant and should be carried forward to Test 2. If it does 
not, the substance is insignificant and is “screened out” i.e. it is not liable to 
cause pollution and requires no control.  

 
Note: If you have two or more discharges of the same substance from the same 
site, the concentration in each discharge should be compared independently with 
the EQS i.e. the concentrations from the two discharges should not be combined 
for this assessment. The effects of the two discharges are not cumulative, as the 
assessment is of concentrations, not loads. For example, if one discharge 
contains a substance with a concentration of 6 percent of the EQS, and the other 
discharge has a concentration of 5 percent of the EQS, their combined 
concentration (if their discharge volumes were the same) would be 5.5 percent of 
the EQS, not 11 percent. 

 
  Test 2:  Does the Process Contribution (PC) exceed 4 percent of the EQS?  
 

This step introduces the dilution available in the receiving watercourse.  
 

Process Contribution (PC) is a test currently used when permitting installations 
which will now be used by all permitting regimes. PC is the concentration of a 
discharged substance in the receiving water after dilution. River flow data and 
the daily discharge volume are therefore required for this calculation. 

 
The PC is calculated as follows: 

    
  (EFR x RC) 
 PC =  (EFR + RFR) 
 

Where: 
PC  =  Process Contribution (µg/l) 
EFR  =  Effluent Flow Rate (m3/s)  
  For AA EQS use mean, for MAC (or 95 percentile) EQS 
  use maximum 
RC  = Release Concentration of the pollutant in the effluent  
  (µg/l)  

For AA EQS use mean concentration, for MAC (or 95 
percentile) EQS use maximum concentration. 

RFR  =  Q95 River Flow Rate (m3/s) (95 percent exceeded/low  
  flow rate). 
  (See Section 3.3.3 for information on how to obtain these 
  data) 
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Note: if you have average or maximum load data (i.e. EFR x RC data) then these 
data can be used as an alternative. 

 
If the PC exceeds 4 percent of the EQS, it is potentially significant and should 
be carried forward to Test 3. If it does not, the substance is insignificant and is 
screened out i.e. it is not liable to cause pollution and requires no control. The 
threshold of 4 percent is specified in the European technical guidelines for 
identification of mixing zones, which can be found at the link below.  

 
http://www.google.co.uk/url?url=http://ec.europa.eu/transparency/regcomitology/inde
x.cfm%3Fdo%3DSearch.getPDF%264AHhole8A3EtZ9tP6GMVj6Dbby3gYP7DoFPC
zj0pZY65SVAw47eF02NzJJLXFBE77kGvLzo2Pu5uyjPyPE0HGhn1Yyu8a5hceFqN5i
xnqYI%3D&rct=j&frm=1&q=&esrc=s&sa=U&ei=TTPiU_qpF8fG7AbYu4GACQ&ved=0
CBsQFjAB&usg=AFQjCNFGq4EGZxuOR7KNWkyDB13amqPXGA 
 

Note: A substance must pass both Tests 3 and 4 to be screened out. 
 

Test 3: Does the difference between upstream quality and the Predicted 
Environmental Concentration (PEC) exceed 10 percent of the EQS?  

 
This step introduces the existing concentration of the substances in the receiving 
watercourse. This step therefore requires upstream chemical quality data, or 
assumed upstream chemical quality data. 

 
The PEC is the predicted concentration in the receiving water downstream of the 
discharge. The PEC is a combination of the Process Contribution (PC) and 
background concentration.  

  
PEC is a calculation currently used when permitting installations which will now 
be used by all permitting regimes. Previously, the allowed difference between 
upstream quality and the PEC could be up to 70 percent of the EQS, which may 
have allowed substantial deterioration in a clean watercourse. This test is 
therefore much tighter but will ensure compliance with the no deterioration 
requirements of the Water Framework Directive. 

 
Where the dilution used in the calculation of the PC is more than 10:1 (i.e. the 
river flow rate is more than ten times the effluent flow rate), the PEC can be 
calculated as follows: 

  
PEC = PC + BC 
 

Where:  
PEC  =  Predicted Environmental Concentration (µg/l) 

  PC  =  Process Contribution (µg/l) 
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http://www.google.co.uk/url?url=http://ec.europa.eu/transparency/regcomitology/index.cfm%3Fdo%3DSearch.getPDF%264AHhole8A3EtZ9tP6GMVj6Dbby3gYP7DoFPCzj0pZY65SVAw47eF02NzJJLXFBE77kGvLzo2Pu5uyjPyPE0HGhn1Yyu8a5hceFqN5ixnqYI%3D&rct=j&frm=1&q=&esrc=s&sa=U&ei=TTPiU_qpF8fG7AbYu4GACQ&ved=0CBsQFjAB&usg=AFQjCNFGq4EGZxuOR7KNWkyDB13amqPXGA


 

BC  =  Mean background (i.e. upstream) Concentration (µg/l)  
 

If the dilution used in the calculation of the PC is less than 10:1 (i.e. the river flow 
rate is less than ten times the effluent discharge flow rate) a more accurate 
calculation is required: 

 
PEC = (EFR x RC) + (RFR x BC) 
  (EFR + RFR) 
 

Where: 
  PEC  =  Predicted Environmental Concentration (µg/l) 

EFR   = Effluent flow rate (m3/s).  
   For AA EQS use mean effluent flow rate, for MAC (or 95 

percentile) EQS use maximum effluent flow rate.  
RC       = Release concentration of pollutant in the effluent (µg/l) 

For AA EQS use mean concentration, for MAC (or 95 
percentile) EQS use maximum concentration. 

RFR     = Q95 (95 percent exceeded) river flow rate (m3/s) 
  BC       = Mean background (upstream) concentration (µg/l).  
    (See Section 3.3.3 for information on how to obtain these 
    data) 

Note: if you have average or maximum load data (i.e. EFR x RC data) then these 
data can be used as an alternative. 

 
In either case, if the difference between upstream quality and the PEC is greater 
than 10 percent of the EQS, the substance is potentially significant and needs to 
be assessed in Phase 2 modelling. If it is not, proceed to Test 4.  

 
Example:  
 
o The AA EQS for cyanide is 1 µg/l. 10 percent of this EQS is therefore 0.1 

µg/l. 
o If the upstream concentration of cyanide was 0.5µg/l, and the PEC was 

0.55 µg/l, the difference between the two is 0.05 µg/l, which is less than 10 
percent of the EQS. In this case, you would proceed to Test 4. 

o If the upstream concentration of cyanide was 0.5 µg/l, and the PEC was 
0.62 µg/l, the difference between the two is 0.12 µg/l, which is greater than 
10 percent of the EQS. In this case, you would proceed to Phase 2 
modelling. 
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Test 4: Does the PEC exceed the EQS in the receiving water downstream of 
the discharge?  

 
This test assesses whether the discharge, when combined with the existing 
upstream water quality, will contribute to an EQS failure in the receiving waters. 
It therefore takes account of in-combination effects with existing discharges. If 
the PEC exceeds the EQS, the substance is potentially significant and needs to 
be assessed in Phase 2 modelling. If it is not exceeded, the substance is 
insignificant and is screened out i.e. it is not liable to cause pollution and requires 
no control. This test must be carried out for both the AA and MAC (or 95 
percentile) EQS.  

 
Note: Substances can fail Tests 1 and 2 but, if they pass both Tests 3 and 
4, they can be screened out i.e. they are not liable to cause pollution and 
are therefore insignificant and require no control.  

 
2.3.2 Part B Screening 

 
Part B screening must be completed for all priority hazardous substances, even 
if the substance has been screened out by Part A screening.  

 
a. Is the Significant Load exceeded? 
Significant loads are annual loads which have been set for priority hazardous 
substances (PHS). They are annual loads which should not be exceeded in any 
individual discharge. These loads are derived from the pollution inventory and 
are sourced from the Official Journal of the European Union 4.2.2006: 
Regulation (EC) No166/2006 concerning the establishment of a European 
Pollutant Release and Transfer Register and amending Council Directives 
91/689/EEC and 96/61/EC. These loads may be amended when the proposed 
revision of the pollution inventory has been completed.  
 
If the calculated annual load of a PHS in a discharge exceeds the significant load 
for that substance, the test will need to be repeated with “cleaned up” data. If the 
substance fails this cleaned up test, the substance will need to be controlled in 
the permit by a numeric emission limit (as detailed in Section 6).  
 
The significant loads for priority hazardous substances (PHS) are as follows: 

 
Table 1 - Significant Loads  

  
  Substance Annual 

Significant Load 
Category 

1 Anthracene 1 kg/yr PHS 
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2 Brominated diphenyl ether 1 kg/yr PHS 

3 Cadmium 5 kg/yr PHS 

4 C10-13 Chloroalkanes 1 kg/yr PHS 

5 Endosulphan 1 kg/yr PHS 

6 Hexachlorobenzene 1 kg/yr PHS 

7 Hexachlorobutadiene 1 kg/yr PHS 

8 Hexachloro-cyclohexane 1 kg/yr PHS 

9 Mercury and its compounds 1 kg/yr PHS 

10 Nonylphenol 
(4-Nonylphenol) 

1 kg/yr PHS 

11 Pentachlorobenzene 1 kg/yr PHS 

12 Polycyclic aromatic 
Hydrocarbons (PAHs) 
(The sum of the annual load calculated for the individual 
PAH Benzo(a)-pyrene and the annual loads calculated 
from the combined determinands Benzo(b)-fluor-anthene 
+ Benzo(k)fluor-anthene and Benzo(g,h,i)-perylene + 
Indeno(1,2,3-cd)-pyrene.) 

5 kg/yr PHS 

13 Tributyltin compounds  
(Tributyltin-cation) 

1 kg/yr PHS 

 
 

Calculating the significant load 
 The significant load in the discharge is calculated as follows: 
 

Mean discharge quality (µg/l) x mean flow (litres/day) = µg/day 
Result divided by 1,000 = mg/day 
Result then divided by 1,000 = g/day 
Result then divided by 1,000 = kg/day  
Result then multiplied by 365 = kg/year 

 
If the calculated load exceeds the significant load for that substance in Table 1, 
the substance has failed the significant load test and is potentially significant. 

 
Note: If the discharge of the hazardous pollutant is not constant, you should take 
this into account when calculating the annual significant load. For example, if the 
process producing the discharge only operates for ten months of the year rather 
than twelve, kg/year would be calculated by multiplying by 304 days rather than 
356 days. Other processes may only operate for a certain number of days a 
week; this also needs to be taken into account in the calculation. 
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Next steps 
When you have completed the significant load test, proceed as follows:  

 
a. If the significant load test is not failed, and the substance was screened out 

in Part A screening, the substance can be screened out as insignificant and 
requires no control.  

b. If the significant load test is not failed, but the substance failed Part A 
screening, it will pass through to Phase 2 modelling. 

c. If the significant load is failed, the test will need to be repeated with 
cleaned-up data, as detailed below. If the substance also fails this cleaned-
up significant load test, it is significant and will need to be controlled by a 
numeric emission limit on the permit. In addition, if the substance failed any 
of the Part A screening tests, it must pass through to Phase 2 modelling. If 
the substance does not fail the cleaned-up significant load test, proceed as 
detailed in a. or b.  

 
Note: If there are two or more discharges of the same substance on the same 
permit from the same site (this is more common in installations than water quality 
discharges), the loads should be combined for the significant load calculations.  

 
b. Cleaned-up significant load test 
If a substance failed the significant load screening test above, the test should 
be rerun using cleaned-up data (see Section 5). If the substance fails this 
cleaned-up significant load test, it should be controlled on the permit with a 
numeric emission limit (see Section 6).  

 
In this situation, there is no need to carry out the modelling detailed in Section 
5 if the substance passed all the other Part A screening tests. However, if the 
substance failed one or more of the Part A tests, the modelling tests need to 
be run to determine the type of numeric emission limit required (see Section 
6).  

 
If the substance does not fail the cleaned-up significant load test, it should 
either be modelled (as detailed in Section 5) if any of the Part A screening 
tests were failed or, if no Part A screening tests were failed, it can be classed 
as insignificant, in which case no permit control of this substance is required. 
 
 

2.4 Screening steps for Transitional and Coastal (TraC) waters 
(estuaries and coasts)  
 

Part A screening must be completed for all substances. Both Part A and 
Part B screening must be completed for priority hazardous substances 
(PHS). 
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This section describes the screening approach for discharges to TraC waters. 
However, there are some occasions when screening may not be appropriate; 
these are set out below.  

Screening exceptions 
In some specific situations in TraC waters, the screening methodology may not 
be appropriate, as it may not take into account all the elements of the discharge 
and its potential impact on the environment. A particular example is power 
stations, where process waste streams are often discharged into the cooling 
water.  The cooling water is then acting as an effective ‘initial dilution’, although 
such dilution is not allowed in relation to the setting of emission limit values 
(ELVs) under the Industrial Emissions Directive (Article 15.1). For power stations 
with direct or partial direct cooling water systems, a methodology has therefore 
been developed for assessing the need for modelling of hazardous pollutants 
within the process waste streams, which is provided in Appendix 4.  It is 
considered that modelling of the cooling water discharge will be required for 
temperature and chlorine (as Total Residual Oxidant), as these will most 
probably exceed regulatory targets or the EQS. 
 
Another situation is where a discharge is made into a designated conservation 
area and consideration of conservation objectives requires a more detailed 
assessment in relation to mixing zones and EQS. This is considered further 
under Test 5.  It is a similar situation to that defined in Section 2.3.3 for 
discharges with substances above EQS which directly enter designated 
conservation sites in freshwaters. 

 
In addition, the screening methodology in this guidance considers Effective 
Volume Flux instead of Initial Dilution. However, there are circumstances when 
consideration of the nearfield mixing zone is an important aspect of our detailed 
assessment of discharges, for example, where there may be vulnerable 
receptors in areas of conservation. We have therefore retained initial dilution 
within our methodologies for the modelling of discharges to TraC waters.     
 
The following section describes our screening approach for TraC waters, which 
should be used when appropriate 

 
2.4.1 Part A Screening 
 

Test 1:  Does the concentration of the substance in the discharge exceed 
100 percent of the EQS?  

 
This test is devised to quickly screen out substances. If the concentration of the 
substance in the discharge is <100 percent EQS, the substance cannot cause the 
EQS to be exceeded in the receiving water and, if the receiving water already 
exceeds EQS, then the discharge will not exacerbate this problem. This test can 
be carried out without needing any data for the receiving water. For substances 
which have both AA and MAC (or 95 percentile) EQSs the test needs to 
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undertaken for both. For AA EQS, the average concentration in the effluent is 
compared with the EQS.  For MAC (or 95 percentile) EQS, the maximum 
concentration in the effluent is compared with the EQS. 

 
All the EQSs are listed in Appendix 1. If the concentration of the substance in the 
effluent exceeds 100 percent of the EQS, proceed to Test 2. If it does not, the 
substance is insignificant and is “screened out” i.e. it is not liable to cause 
pollution and requires no control. 

 
Although this test is apparently less onerous than the equivalent test for 
freshwaters, this is because of the differences in the dilution capacities of the two 
water body types.  

 
 

Test 2: Is the discharge to a riverine estuary or direct to a low water 
channel within an estuary? 

 
These are special cases: 

 
1. Riverine estuary – the upper reaches of an estuary where the flow is 

rectilinear, may reverse with the tide, and the water is predominantly 
fresh; 

2. Low water channel – the route taken by the river at Low Water, where the 
estuary bed is exposed on either side. 

 
If the discharge is direct to either of the above (i.e. does not flow across the 
estuary bed at any stage of the tide), then follow the screening tests for freshwater 
starting at Freshwater Screening Test 2, basing the screening on the freshwater 
flow rate and upstream quality, but use the TraC water EQSs rather than those for 
freshwater. If not, proceed to Test 3 below. 

 
Test 3: Is the discharge to a location with restricted dilution/dispersion 
characteristics? 

 
Around the coast there are a number of locations where dilution/dispersion or 
flushing is too limited to apply the screening test outlined below (Test 5).  These 
locations will be available for Environment Agency staff on EasiMap in the future.  
In the meantime, a list of the locations and series of maps showing these locations 
is available in each Environment Agency National Permitting Centre. Operators 
should contact the Environment Agency if they need this information.  

 
If the discharge is to such a location, then proceed to Phase 2: Modelling, 
otherwise proceed to Test 4. 
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Test 4: Is the discharge either to a location less than 50m offshore from 
where the sea-bed is at Chart Datum or to a location where the sea-bed is 
less than 1m below Chart Datum?  

 
Chart Datum (CD) is the level of water below which charted water depths are 
displayed on a nautical chart. In England and Wales, CD normally represents the 
level to which the lowest tides fall, so the water depths on a chart are the 
minimum water depths (except in extreme meteorological conditions). A set of 
these charts is held by the NPS team in Exeter and they are also available here.  
An on-line tool can be used to transform OS grid references into Latitude and 
Longitude which are required to navigate the nautical charts. 

 
If the discharge does contain substances at concentrations above EQS and if the 
discharge location is less than 50m offshore from where the sea-bed is at CD or 
the sea-bed at the discharge location is less than 1m below CD, then you should 
proceed to Phase 2: Modelling to ascertain in detail the area of impact above 
EQS, as this could involve some direct impact on the seabed/shoreline. This 
circumstance includes the situation where a discharge is culverted into or across 
an intertidal zone, as this situation is analogous to a piped discharge into the 
intertidal zone. 

 
If the above does not apply, then proceed to Test 5. 

 
Test 5:  Is the Effective Volume Flux of the discharge greater than the 
Allowable Effective Volume Flux? 
 

The intention here is to use a screening test that does not need any information 
about the receiving water other than the mean background concentration of the 
substance in the vicinity  of the discharge. In essence, the test is undertaken by 
comparing the discharge specific Effective Volume Flux (EVF) with the location 
specific Allowable Effective Volume Flux (AEVF). If the EVF is not greater than the 
AEVF, then the discharge is insignificant and is screened out.  
 

The basis of this test is that buoyant discharges which are unlikely to have an 
instantaneous mixing zone which is larger than a site-specific allowable mixing 
zone can be considered to be insignificant.  
 

A Mixing Zone is defined in the European mixing zones guidance as “that part of a 
body of surface water restricted to the proximity of the discharge within which the 
Competent Authority is prepared to accept EQS exceedence, provided that it does 
not affect the compliance of the rest of the water body with the EQS”.  
 

The European mixing zones guidance is available here:  
http://www.google.co.uk/url?url=http://ec.europa.eu/transparency/regcomitology/index.cf
m%3Fdo%3DSearch.getPDF%264AHhole8A3EtZ9tP6GMVj6Dbby3gYP7DoFPCzj0pZY
65SVAw47eF02NzJJLXFBE77kGvLzo2Pu5uyjPyPE0HGhn1Yyu8a5hceFqN5ixnqYI%3
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http://www.ukho.gov.uk/ProductsandServices/ADCatalogue/Pages/Home.aspx
http://gps.ordnancesurvey.co.uk/etrs89geo_natgrid.asp
http://www.google.co.uk/url?url=http://ec.europa.eu/transparency/regcomitology/index.cfm%3Fdo%3DSearch.getPDF%264AHhole8A3EtZ9tP6GMVj6Dbby3gYP7DoFPCzj0pZY65SVAw47eF02NzJJLXFBE77kGvLzo2Pu5uyjPyPE0HGhn1Yyu8a5hceFqN5ixnqYI%3D&rct=j&frm=1&q=&esrc=s&sa=U&ei=TTPiU_qpF8fG7AbYu4GACQ&ved=0CBsQFjAB&usg=AFQjCNFGq4EGZxuOR7KNWkyDB13amqPXGA
http://www.google.co.uk/url?url=http://ec.europa.eu/transparency/regcomitology/index.cfm%3Fdo%3DSearch.getPDF%264AHhole8A3EtZ9tP6GMVj6Dbby3gYP7DoFPCzj0pZY65SVAw47eF02NzJJLXFBE77kGvLzo2Pu5uyjPyPE0HGhn1Yyu8a5hceFqN5ixnqYI%3D&rct=j&frm=1&q=&esrc=s&sa=U&ei=TTPiU_qpF8fG7AbYu4GACQ&ved=0CBsQFjAB&usg=AFQjCNFGq4EGZxuOR7KNWkyDB13amqPXGA
http://www.google.co.uk/url?url=http://ec.europa.eu/transparency/regcomitology/index.cfm%3Fdo%3DSearch.getPDF%264AHhole8A3EtZ9tP6GMVj6Dbby3gYP7DoFPCzj0pZY65SVAw47eF02NzJJLXFBE77kGvLzo2Pu5uyjPyPE0HGhn1Yyu8a5hceFqN5ixnqYI%3D&rct=j&frm=1&q=&esrc=s&sa=U&ei=TTPiU_qpF8fG7AbYu4GACQ&ved=0CBsQFjAB&usg=AFQjCNFGq4EGZxuOR7KNWkyDB13amqPXGA


 

D&rct=j&frm=1&q=&esrc=s&sa=U&ei=TTPiU_qpF8fG7AbYu4GACQ&ved=0CBsQFjAB
&usg=AFQjCNFGq4EGZxuOR7KNWkyDB13amqPXGA 
 

The significance test is based on a simple approximation of the overall volume of 
the mixing zone.  
 

It can only be applied to buoyant discharges which rise to the surface. Most 
discharges to TraC waters are buoyant, as they are predominantly freshwater 
discharges to a saline environment.  If the discharge is not considered to be 
buoyant, for example if the receiving water is fresh, then proceed to Phase 2: 
Modelling. 

 
The test is based on the value of the Effective Volume Flux, or EVF, of the 
discharge.  

 
The Effective Volume Flux of the discharge (EVF) is defined as: 

  
 EVF = (EFR x RC) / (EQS – BC) m3/s 
 
 Where: 
  EFR =  the effluent discharge rate (m3/s) 
 RC =    release concentration of the priority substance of concern (µg/l) 
 EQS =  EQS (AA) of the substance of concern (µg/l) 
 BC   =   mean background concentration in the vicinity of the discharge 
 location (µg/l) 

 
As explained earlier, the basis of the test is to compare the discharge specific 
EVF with the location specific AEVF.   

 
 Location specific AEVFs are defined as follows: 
 

• For water depths relative CD of 1.0m to 3.5m, the AEVF in m3/s is equal to 
the water depth in metres.  For example, if the water depth below CD is 
2.0m, the AEVF is 2.0 m3/s. 

• For water depths of more than 3.5m below CD, the AEVF is fixed at 3.5 
m3/s. 

 
If the EVF is less than the AEVF for that location, then the discharge is 
insignificant and can be screened out, otherwise proceed to Phase 2: Modelling. 

 
This test is based on an assessment of the instantaneous size of the mixing zone, 
with an upper limit (when the EVF=3.5 m3/s) of about 2000 m3. When considering 
the size of the mixing zone for exceedance of EQS (AA), in many tidal situations 
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the mixing zone over the long-term is likely to be significantly smaller than the 
instantaneous mixing zone.  However, when considering the size of the mixing 
zone for exceedance of EQS (MAC), the instantaneous mixing zone is extremely 
important. 
 
Therefore, for substances which have both an AA EQS  and aMAC (or 95 
percentile) EQS , the EVF screen needs to be undertaken for each.  For EQS 
(AA), the term (EFR x RC) should represent a mean value of the load, whilst for 
EQS (MAC) the term (EFR x RC) should represent either a 95 percentile or 
maximum value of the load (depending on the quality of the data available).   
Note that if the substance with the highest value of RC/(EQS – BC) is screened 
out, then all other substances will also be screened out. 
Where a discharge is direct into a designated conservation area, then any 
substances which are above EQS, can not be immediately screened out, as the 
acceptability of any mixing zone will need to be considered in the context of the 
conservation objectives.  The Environment Agency will need to notify Natural 
England, and the extent of any mixing zone will need to be assessed in relation to 
any specific interest features agreed with the conservation agency.  This means 
that some modelling, using appropriate methods, will need to be undertake by the 
operator/applicant.   
 
2.4.2 Part B Screening 
Part B screening must be completed for all priority hazardous substances, even if 
the substance has been screened out by Part A screening.  
 
Test 1:  Is the Significant Load exceeded? 
This test is for priority hazardous substances and is the same test as used for 
freshwaters - refer to Section 2.3.2 for the details of this test or click here. 
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Section 3 – Preparing the data for screening  
 
3.1. Collecting the data for screening 

 
The first stage of data preparation is to produce a list of all the hazardous 
pollutants with an EQS which may potentially be present in the discharge. 
Hazardous pollutants are likely to be in the discharge if: 
• They have been measured (i.e. detected by chemical analysis) in the 

discharge 
• They are permitted or otherwise allowed to be discharged into the effluent 

(or influent, at a sewage treatment works via a discharge to sewer). 
• They are dosed into the effluent. 

 
Each of these criteria is explained in more detail below. 

 
a. Substances measured (i.e. detected by chemical analysis) in the 

discharge 
  

Any substance with one or more measured results above the limit of detection 
in the discharge (LOD) should be run through the screening.  
 
Process effluents from installations’ activities should be analysed to see which 
substances may be in the effluent and at what concentrations.  
 
If all the results for a substance are below the LOD (i.e. they are all less thans 
e.g. <10µg/l) that substance should not be run through screening unless the 
LOD used was not sufficiently low (see Section 3.2). If the LOD used was not 
sufficiently low, more data should be requested, or the substance should be run 
through screening taking the less than values at face value (e.g. <10 is 
assumed to be 10). 

 
b. Substances which are permitted or otherwise allowed to be discharged 

into the effluent (or influent, at a sewage treatment works) 
 

This includes: 
• Substances in Water Industry Act 1991 trade effluent consents (given to 

traders by the water companies so that they can discharge into the sewer) 
• Substances in Environment Permitting Regulations 2010 (EPR) Installation 

permits (this information will need to be obtained from the Area Installations 
Team) 

  Annex D1                                       V2.0 October 2014 32 

This
 do

cu
men

t is
 ou

t o
f d

ate
 an

d w
as

 w
ith

dra
wn (

01
/02

/20
16

)



 

• Substances permitted by private agreements between traders (e.g. one 
trader may allow another to discharge into their effluent).  
 

c.  Substances which are dosed into the effluent 
  

Hazardous pollutants may sometimes be added to effluents by operators in 
order to aid treatment or management of the effluent. These include iron or 
aluminium, which can be added to sewage effluents to remove phosphorus. 
Note: substances which are ‘dosed’ in this way by water companies are not 
controlled using this hazardous pollutants permitting guidance. Separate 
guidance on dosed substances is given in EPR 7.01 in the “Use of chemicals 
in treatment” section. 
  

Note: Abstracted water 
If an operator discharges water to the same body of water from which it was 
originally abstracted, and does not introduce any additional load of hazardous 
pollutants to the abstracted water, the hazardous pollutants in this water are 
not liable to cause pollution and should not be assessed unless: 
 
• The water is abstracted from groundwater and discharged to surface water 
 
• The abstracted water is used in a process which concentrates the 

substances in it before it is discharged e.g. water which is used for cooling 
and therefore partially evaporates. 

 
• The water is retained for a period of time before it is discharged and river 

quality at the time of discharge is likely to be different from the time when 
the water was abstracted. 

 
• The concentration of substance(s) in the discharge water is higher than the 

concentration(s) in the abstracted water (i.e. a substance has been added 
to the abstracted water before it is discharged). In this situation the release 
concentration used in calculations of the PC should be the increase in RC 
over the background level. 

 
3.2 Limits of detection (LODs) 
 
The LODs which the Environment Agency’s laboratory can achieve for each 
substance are available on the Internet, as detailed below. These are the limits 
of detection that we require applicants to achieve. All sample analysis must be 
carried out by a UKAS accredited laboratory.  

 
If applicants submit sample data which has not been analysed to these LODs, 
they must provide justification for this with their application. Possible reasons for 
not measuring to the required LOD include the following: 
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http://www.environment-agency.gov.uk/business/topics/water/121308.aspx


 

 
• Samples may be from varying matrices (e.g. clean water, polluted water, 

sewage effluent or industrial effluent) and/or may need to be diluted before 
they can be analysed. 

• The discharge may be receiving large dilution, and analysis down to the 
LOD may not be justifiable as the discharge will not be liable to cause 
pollution. 

 
If samples have not been analysed to a sufficiently low LOD, the data should be 
run through screening taking the less thans at face value. If the substance is 
screened out, no further action is required. If the substance is not screened out, 
more accurate data will be required to determine if the discharge is significant. If 
more accurate data are not available, a monitoring requirement or numeric 
emission limit will need to be included in the permit as a precautionary approach.  

 
Limits of detection 

 
a. Go to www.natlabs.co.uk 
b. Click on “our services”, then “water analysis”, then “NLS water analysis”, 

then “chemical tests and suites” 
c. This gives a list of the chemical tests and suites which can be measured. 

There is a telephone number and information request form for the customer 
services team, who can give information on the achievable limits of 
detection. 

 
3.3 Collating the data for screening 
The data below are required for screening. These requirements are summarised 
on the pre-application/duly making form in Appendix 3. Applicants should ensure 
that all these data are submitted to the Environment Agency along with the 
screening results. Environment Agency staff should confirm that applicants have 
submitted all these data.  
 
Discharge data 
• Mean and maximum concentration of each hazardous pollutant in the 

discharge 
• Mean and maximum effluent daily volume  

 
Upstream/background data 
• For freshwaters, and riverine tidal upper estuaries, the Q95 (95 percent 

exceedence) river flow (see Section 3.3.3 for information on obtaining these 
data).  

• Mean concentrations (or assumed concentrations – see Section 3.3.2) of the 
substances in the receiving water upstream of the discharge for freshwaters, 
and the background concentrations at the discharge point for TraC waters. 
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Metals 
For the screening tests, all metals should be assessed as total metals rather 
than dissolved metals. Dissolved metal data will be required for all metals which 
pass through to Phase 2 modelling.  
 
The EQSs for hazardous pollutants are expressed as concentrations of total 
substance with the exception of metals, which are expressed as dissolved metal 
concentration (with the exception of zinc, which is currently set as a total). 
 
Historically, most effluent monitoring has been for total substances only. For 
metals, how much of the total metal is in the dissolved phase at the time of 
discharge and how this proportion could change with time in the receiving water 
(e.g. due to changes in water or sediment chemistry and other environmental 
processes) is difficult to predict. A precautionary approach is therefore used 
when assessing the impact of a discharge by assuming that all the metal 
discharged is dissolved. This assumption ensures that the dissolved EQS will be 
met and the total load to the catchment is controlled. 
 
However, it is recognised that by adopting this approach, the tests for metals can 
be more precautionary than for other hazardous pollutants in discharges to 
surface water. Where dissolved metal data are available for the discharge, these 
data are used for some of the tests in Phase 2 modelling. 
 
Points to note: 
• Discharge maxima rather than 95 percentiles are used for screening as they 

are precautionary and do not need to be calculated. 95 percentiles will be 
required for all substances which pass through to Phase 2 modelling. 

• To run the data through screening, and to calculate the summary statistics 
required, all less than values should be taken at face value i.e. a value of <10 
should be assumed to be 10. This is a precautionary approach. (For any 
substances which pass through to Phase 2 modelling, the summary statistics 
will be re-calculated, with all less than values being taken at half face value).  

• If a substance is screened out early on, not all of the data above may be 
required. 

• Mean and maximum values are both required, as calculations may be carried 
out using annual average (AA) EQSs, Maximum Allowable Concentration 
(MAC) EQSs (or 95 percentile), or both. 

 
3.3.1 Collating the discharge data – effluent release concentrations 
 
Concentration data (effluent release concentrations) are required for each 
substance in the discharge. 

 
a. New discharges  
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As there will be no effluent monitoring data for new discharges, the tests will 
have to be run using the estimated data from the applicant. For AA EQSs, these 
data need to be either estimated average effluent concentrations, or a number of 
individual sample results (minimum of 12) from on-site tests or a proxy site, 
which will need to be averaged, taking less thans at face value (e.g. <10 is 
assumed to be 10). For MAC (or 95 percentile) EQSs, you will require a maximum 
concentration for each substance.  
 
b. Existing discharges 
A spreadsheet such as Excel can be used to calculate the maximum, mean and 
standard deviation for each substance in the effluent using recent, representative 
data.  
 
c. Discharges to sewer from installations 
If an effluent from an installation is discharged to sewer, treatment within the 
sewage treatment works will remove a proportion of a discharged substance 
from the final effluent discharged to environment. This removal needs to be 
taken into account when calculating the concentration of a hazardous pollutant 
which will be discharged to a receiving water. 
 
Sewage Treatment Reduction Factors 
 
Where a substance is released first to sewer and then treated at a sewage 
treatment works, it may undergo physical, chemical and biological changes that 
affect its form, concentration and subsequent environmental impact on the 
receiving water. The extent of removal during sewage treatment will depend on 
the interaction between the properties of the substance, the degree of treatment 
and operational characteristics of the works. It can be assumed that temperature 
and pH of releases to sewer do not need to be further assessed at the final point 
of discharge. 

 
The concentration released to the environment after sewage treatment can be 
calculated as follows:  

 
RCcorr = RCact x STRF 
 
Where: 

RCcorr = corrected release concentration allowing for any attenuation of 
pollutant during sewage treatment (mg/l) 
RCact = actual release rate of pollutants discharged to sewer (mg/l) 
STRF = sewage treatment reduction factor representing the remaining 
proportion of the pollutant in the effluent following treatment. 
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For the purposes of this screening assessment, all less thans should be taken at 
face value. For AA EQS, you should use the mean release concentrations, and 
for MAC (or 95 percentile) EQS you should use the maximum release 
concentration (as opposed to the 95 percentile as this is a first-stage screening 
test).  
 
Example: 
From Appendix B in Annex D3, the treatment of HCH in an activated sludge 
plant is estimated to remove 65 percent of the chemical. 35 percent of the HCH 
is therefore left in the discharge to the environment. Appendix B refers to this as 
an STRF of 0.35 (35 percent expressed as a decimal).  

 

Assuming a release concentration (RCact) of 50µg/l, the concentration released 
to the environment (RCcorr) can be calculated as follows: 
 
RCcorr = RCact x STRF 
 
RCcorr = 50µg/l x 0.35 = 17.5µg/l  
 
Appendix 5 gives generic substance-specific sewage treatment reduction factors 
(STRF) for a number of substances. You may also use site-specific measured 
reduction factors if they are available and you can provide details of their 
derivation. Apart from some highly soluble ionic species, removal efficiencies are 
only occasionally less than 40 percent and often greater than 80-90 percent. 
 
The corrected release concentration from sewers should then be used to 
calculate process contributions to inland and Trac waters. 
 
Note that the H1 software tool can be used to calculate and present corrected 
sewage release concentrations. 
 
Alternative Source of STRFs 

 If there is no STRF for a substance in Appendix 5 it may be possible to locate 
 one from a published chemical and substance database..  
    

If an STRF cannot be found for a substance, it must be assumed for screening (and 
modelling) purposes that none of the substance is removed. 
 
d. Trade effluent discharges to sewer – new or existing discharges 
For water company sewage works discharges, the company can use the trade 
effluent consent information, or measured trade effluent data, to estimate effluent 
concentrations. 
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To estimate effluent concentrations, the maximum (not mean) concentration 
discharged, or the limit on the trade effluent consent, should be entered into the 
Trade Effluent Spreadsheet below (in mg/l) for each trade effluent discharge to 
the sewage works, along with the following information: 
 

• The sewage works’ dry weather flow (Ml/d) 
• The maximum daily volume of each trade discharge (Ml/d) 

 

 
 
Note: As these effluent data are only estimates, they have to be treated with 
caution. If any of these substances pass through to Phase 2 modelling, and 
modelling shows that any of these substances require numeric emission limits, 
the result may be over-precautionary due to the assumptions made. In this 
situation, the Environment Agency may request monitoring by the water 
company in the permit rather than put a numeric emission limit in the permit, on 
the understanding that a numeric emission limit can be added in the future if the 
effluent data show that this is required.   
 
If both effluent data and trader data are available for a sewage works, both data 
sets should be assessed. The effluent data can be used to assess the current 
impact on the receiving watercourse (for existing discharges) and the trader data 
can show the potential impacts if all the traders were discharging at their 
maximum permitted load.  
 
3.3.2 Collating the discharge data - volume  
 
Screening requires a mean and maximum daily discharge volume, for 
assessment against AA and MAC (or 95 percentile) EQSs respectively.   
 
a. New discharges 
The applicant should supply the average and maximum daily discharge volumes. 
For Water Company discharges, the maximum daily volume will be the Flow to 
Full Treatment (FFT).  
 
If required, it is possible to calculate a mean volume from a maximum volume, 
using the Monte Carlo modelling package (available internally from CIS or 
externally by requesting a copy from the Environment Agency), with the 
“Calculation of mean and standard deviation from a percentile” option, as 
follows: 
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• For sewage discharges, assume that the maximum daily discharge volume is 
a 99 percentile and that the coefficient of variation (CoV) is 0.33. If a dry 
weather flow (DWF) has been supplied, the mean daily volume can be 
calculated by multiplying the DWF by 1.25. 

• For trade discharges to watercourses, the calculation of the mean (and 
standard deviation) will depend on the nature of the discharge and the 
process. Site-specific decisions will need to be made and justified by the 
applicant, with sensitivity analyses carried out to test assumptions. CoVs 
should be low for discharges which show little variation (e.g. 0.1) and high for 
very variable discharges. Site-specific data should be used where they are 
available to estimate the CoV and/or the applicant should provide a mean 
and standard deviation.  

 
b. Existing discharges 
Where MCERTS flow data are available, the most recent three years’ 
representative data should be used to determine the maximum and mean daily 
volume of the discharge. Where flow data are available but they are not 
MCERTS, these data can still be used but should be treated with caution.  
 
If flow data are not available, for existing trade discharges, take the maximum 
daily volume from the permit and calculate an average and standard deviation 
using “Calculation of mean and standard deviation from a percentile” in Monte 
Carlo. Assume that the maximum daily discharge volume is a 99 percentile and 
base the CoV on the nature of the discharge.   
 
For existing Water Company discharges where flow data are not available, the 
maximum daily volume will be the Flow to Full Treatment (FFT). The average 
daily volume can be calculated by multiplying the dry weather flow by 1.25. The 
CoV should be assumed to be 0.33. 
 
c.  Variable process discharges 
Some process discharges are variable (intermittent) in the sense that the 
process operates, for example, for 12 hours a day, five days a week, or may be 
seasonal. The impact of such discharges, which are covered by this guidance, 
has to be considered carefully. 

 
There are a number of ways of defining the mean effluent flow rate. The first, at 
one extreme, accounts for the periods of non-discharge, and would be used 
when the discharge starts and stops at a high frequency such as once per day. It 
is calculated by first evaluating the mean flow rate during discharge and then 
multiplying by the proportion of the year that the discharge takes place.  For 
example, if an effluent is discharged at 100  litres/second for 12 hours every day 
of the year, the mean flow rate would be 100 x 0.5 (i.e. half a year)  =  50 
litres/second.  This flow rate would be used in determining the annual average 
Process Contribution (PC) or Predicted Environmental Concentration (PEC). 
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Additionally, the resulting average flow rate as determined above is the one 
which should be used in the determination of the significant load. 

 
The second, at the other extreme, would be used for a discharge which, for 
example, runs continuously for six months and then ceases for six months. Here 
the mean effluent flow rate to be used should be the mean flow rate during the 
six-month discharge period. For example, if an effluent is discharged at 
100 litres/second continuously for six months of the year and then ceases for six 
months, the mean flow rate to be used would be 100 litres/second.  This is the 
flow rate which should be used in these circumstances for the determination of 
the annual average PC and PEC. 

 
For discharge regimes which lie between these two extremes, the Environment 
Agency should be consulted on the way to account for the intermittent nature of 
the discharge. 

 
Finally, for these types of discharge, the importance of the MAC (or 95 percentile) 
EQS is increased, as the determination of the process contribution is unaffected 
by the periods of non-discharge. 
 
3.3.3 Collating upstream/background data 

 
Freshwater Upstream/background data 
 
Upstream/background chemical quality data are required for each substance 
which is being screened, along with upstream/background flow data. 
 
• Applicants have the option to provide their own upstream sampling data, to 

allow a more accurate assessment of the effect of their discharge on the 
receiving water.  

 
• If upstream/background data are not provided by the applicant, Q95 river flow 

data (95 percent exceedence flow) should be requested by Environment 
Agency staff from the local Environment Agency Hydrometry team. 
Alternatively, some flow data are available from: 

o  The Centre for Ecology & Hydrology (CEH) 
o  The UK Hydrometric Register (ISBN 0948540842) 
o   Licensed data suppliers e.g. Wallingford Hydro Solutions 

 
• Upstream chemical quality data should be taken from the nearest sampled 

upstream site. Operators should obtain upstream data from the Environment 
Agency or use their own river sample data if they are representative of the 
receiving water. 
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• If no upstream data are available, upstream quality for each substance should be 
assumed to be 10 percent of the EQS in “clean” watercourses or 50 percent of the 
EQS in more polluted watercourses. A “clean” watercourse is one where there are no 
other known inputs of the substance in question, while a more polluted watercourse 
is one where there are other known inputs of the substance upstream. The 
Environment Agency can assess existing permits to determine if there are any 
upstream inputs. River Basin Mangagment Plans and/or “”What’s in my Backyard” on 
gov.uk can be useful sources of information for applicants. If you are not aware of 
any inputs, you should assume that upstream quality is 10 percent of the EQS. In 
practice, the assumptions which you make should not affect the screening or 
modelling results, unless you are discharging high concentrations of the substance 
and/or the dilution of your discharge in the receiving water is very low. 

 
It would also be acceptable to use historic upstream data or data from non-active 
sample points before assuming 10 percent or 50 percent of EQS as upstream 
quality. 

 
TraC Waters Background Data  
 
• In the first instance, applicants should approach the local Environment Agency 

DMMI (data, mapping, modelling and information) team to obtain any data 
held by the Environment Agency. The team may also be able to advise as to 
where to locate further data. 

• For new discharges, the mean background data should be obtained at or near 
to the discharge point.  

• For existing discharges, the background data should be sufficiently distant 
from the discharge point to ensure that it is not influenced by the 
instantaneous discharge plume. 

• For estuaries where the background quality can vary significantly with the tidal 
state, the background should approximate to the maximum. 

• If no background data are available, then for each substance it should be 
assumed to be 10 percent of the EQS in a “clean” water body or 50 percent of 
the EQS in more polluted water body. A “clean” water body is one where there 
are no or few other known inputs of the substance in question, while a more 
polluted water body is one where there are other known inputs of the 
substance upstream. This should be assessed on a case-by-case basis. If you 
have no information about other inputs, use 10 percent of the EQS as your 
background. 

 
 3.3.4 Limited numbers of samples 
 

For existing discharges, the screening and modelling steps should not be carried 
out for any substance where there are fewer than 12 effluent samples available. 
Upstream concentrations can be estimated or assumed if necessary, but a 
minimum number of effluent samples are required for meaningful screening and 
modelling to be carried out.  
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If the Environment Agency has initiated the review of a permit and there are 
insufficient effluent samples available for some or all substances, the 
Environment Agency may need to carry out more effluent sampling before the 
permit can be reviewed.  

 
If the Operator has requested the review of the permit, they must ensure that 
sufficient effluent data are supplied with the application for any substances which 
the Environment Agency is not currently monitoring. If sufficient effluent data are 
not included with the application, the application should not be duly made.  

 
If necessary, and where appropriate, additional sampling can be carried out over 
a short period of time e.g. weekly rather than monthly samples can be 
taken.  Any ‘seasonality’ in substance concentration and discharge must be 
considered before this type of sampling is initiated. 
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Section 4 -  The H1 screening tool 
 
The H1 tool should be used by all applicants to screen their effluent data for both 
new and existing discharges. The completed tool, along with the raw data used to 
generate the summary statistics, should then be sent to the Environment Agency 
with the completed permit application forms.  
 
The tool is a Microsoft Access database which will carry out all the necessary 
calculations for Phase 1.  
 
The revised version of the tool can be obtained from the Environment Agency’s 
National Customer Contact Centre (NCCC) by calling 03708 506 506.  
 

Following screening, all substances will be classified as insignificant (screened 
out) or potentially significant (to be assessed further with modelling). 
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Section 5 -  Phase 2: Modelling 

 
Substances which the precautionary Phase 1 screening has highlighted as 
‘potentially significant’ now need to be assessed (modelled) in more detail using 
“cleaned-up” data. Following the Phase 2 assessment, discharges will either be 
classed as “not liable to cause pollution” or “liable to cause pollution”.  Those 
which are “liable to cause pollution” will be controlled in the permit. However, if 
the impact on the receiving waters is unacceptable, a permit for a discharge of 
that substance will not be issued.    

 
The Environment Agency will carry out the modelling on behalf of applicants for 
permits for discharges to freshwater (with the exception of discharges to lakes, 
canals or reservoirs, which must be modelled by applicants). Applicants for the 
majority of freshwater permits therefore do not need to refer to this section.. 
For estuarine and coastal discharges (discharges to TraC waters), applicants are 
required to carry out their own modelling.  Where one of the screening tests has 
indicated that modelling is required, the applicant should discuss what type of 
modelling would be appropriate for the particular discharge at the defined 
location, prior to undertaking any modelling work.  
 

 
5.1 Preparing the data for modelling 
 
Summary statistics need to be generated for use in the modelling. To allow these 
statistics to be generated, the raw sample data need to be further assessed and 
“cleaned up”. This involves: 
 

• checking whether the discharge is truly “liable to contain” a substance 
• checking that the data are truly “fit for purpose” 
• Data “clean up” 
 

5.1.1 Liable to contain test   
 
In some situations, a substance may have been carried through to Phase 2 
modelling even though it was not really detected in many of the samples. This is 
because the “less thans” are taken at face value in the precautionary screening 
stage. In order to see whether it is necessary to carry out modelling for such 
substances, you should first check whether the effluent is truly “liable to contain” 
them.  
 
Providing the “less than” value is at, or very close to, the accepted Limit of 
Detection (LOD) (Section 3.2), you can use Table 2 below to check that a 
minimum number of samples exceed the LOD. If the required number of 
samples were reported above the limit of detection (LOD), modelling should be 
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carried out for this substance. If not, the substance can be considered 
insignificant and the substance requires no further assessment and no control on 
the permit, unless any of the positive samples exceeded the MAC (or 95 
percentile) EQS for that substance, in which case the substance should be 
modelled. 
 
If the limit of detection used was not sufficiently low, you should carry out 
modelling and, if required, either impose a precautionary limit on the permit (if 
there is a threat to the EQS, or the potential for a marked deterioration in 
receiving water quality) or use a monitoring condition to require further 
monitoring of the substance. If the discharge is to a TraC water and the 
modelling is potentially complex, the operator should contact the Environment 
Agency to discuss the specific discharge and receiving water and agree on a 
way forward.  
 
Table 2 Liable to contain table 
 

Number of samples 
in assessment 

period 

Minimum number of 
samples which need to 

be equal to or above the 
required LOD 

12 – 14 4 
15 – 20 5 
21 – 27 6 
28 – 34 7 
35 – 41 8 
42 – 48 9 
49 – 56 10 
57 – 63 11 
64 – 71 12 
72 – 79 13 
80 – 86 14 
87 – 94 15 

95 – 102 16 
 
5.1.2 Are the data “fit for purpose”? 
 
Before using any discharge or water body chemical data in the modelling, you 
should check the dataset to ensure that it is representative of the current 
situation. Your checks should include the following:  
 
1. Step changes in effluent quality 
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Step changes are significant changes in the data over a period of time. They can 
be caused by, for example, changes in effluent treatment or changes in trade 
inputs to a sewage works. 
 
The data can be assessed for step changes using computer packages, such as 
‘Aardvark’ or Excel to analyse and graphically represent data. 
 
If there are significant step changes in your dataset then you should select a 
time period which reflects current quality, even if this means that you are using 
fewer than three years’ data. The final dataset with the step changes removed 
should contain a minimum number of 12 samples. If you have fewer than 12 
samples, refer to Section 3.3.4. 

 
2. Unevenly distributed sampling, reflecting seasonal or other 

periodic changes 
 
If the data are not evenly distributed e.g. with a seasonal bias, they can still be 
used, but you should take account of the uneven spread when interpreting the 
results. Analysis for statistically significant seasonal variation can be carried out 
in Aardvark or other statistics packages. You may need local or operational 
knowledge to help with interpretation of the dataset.  
 
3. Are the data representative of the effluent? 
 
It is important to check that the data being used are representative of current 
effluent quality e.g. a trade effluent discharge into a sewer/effluent could have 
recently closed, or the effluent could be subject to a new treatment process.  
 
4.  Outliers (exceptionally high or low values) 
 
Outliers in a dataset may distort the data analysis and give a misleading result.  
 
Sometimes a data point in a dataset may look much higher or lower than the 
other data points. You must decide whether this is a true result or an exception 
or error, and therefore whether you are going to exclude or retain that data point 
in your dataset. This decision can affect the subsequent analysis of your data 
and the conclusions made. 
 
There are a number of reasons why a value may be considerably higher or lower 
than the rest of the dataset: 
 

1. It is incorrect, for instance because of sampling, recording or coding 
errors. This value should be excluded from your assessment. 
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2. It is correct but relates to exceptional circumstances, such as 
treatment failure. This value should be excluded from your 
assessment.  

3. It is correct and is a high value but part of the normal performance 
of the permitted activity. Include this value in your assessment.  

 
High values resulting from exceptional circumstances or normal performance 
may be identified by looking at other substances sampled on the same date 
and/or results from the same time period in different years and/or by checking 
with Area operational teams. 
 
The influence of an outlier can be checked by calculating the summary statistics 
with and without the potential outlier in the dataset, and run the modelling tests 
below to see if the effect on the outcome of the modelling.  
 
Detailed information on assessing outliers is given in the document 111-07-SD02 
“Water quality planning: codes of practice for data handling”.  
 

 5.1.3 Adjustment of “less than” values and low results in the data 
 
Once you are satisfied that the data are representative of the effluent, you will 
need to “clean up” the data ready for calculation of summary statistics by 
adjusting “less than” values. Once you have assessed and adjusted the data, 
you should calculate a mean and standard deviation, for input into the River 
Quality Planning tool Monte-Carlo.  
 
“Less thans” need to be adjusted to half their face value before calculating 
summary statistics. This is because less than values suggest that a substance 
has not been detected in the sample, so we should not make any assumption 
about what the true value might have been if the substance had been detected.  
 
The limit of detection of hazardous pollutants can vary between samples, and 
also over time, due to variations in other properties of the sample or changes in 
the laboratory analytical procedures. Results may therefore be reported as a 
“less than” value rather than a specific value, and the less than values quoted 
may vary throughout the data set e.g. one result may be reported as <20µg/l, 
and the next may be <10 µg/l.  
 
The computer program ‘Aardvark’ can be set up to adjust all less than values to 
half face value and calculate the summary statistics accordingly.  
 
If you do not have access to, you should use Excel or a similar package to adjust 
less than results to half their face value and then assume that these results are 
actual results. For example, a result of <10 should be assumed to be a result of 
5 for modelling, and a result of <50 should be assumed to be 25.  
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In addition, sometimes positive values are reported below the LOD e.g. the LOD 
for a substance may be 10, but the reported value may be 8.8. In this situation 
the result of 8.8 should be assumed to be accurate and should be retained for 
modelling.  
 
If modelling using data which is primarily less thans shows that a substance is 
liable to cause pollution, it may be appropriate to require monitoring at a lower 
limit of detection rather than impose a numeric emission limit on the permit 
(unless modelling shows that there is a threat to the EQS, in which case a 
numeric emission limit should be applied). These monitoring data can then be 
used to accurately assess whether the substance is liable to cause pollution, and 
the substance can then be controlled by a numeric limit if it is liable to cause 
pollution, or the requirement for monitoring removed from the permit if it is not.   
 
5.1.4 Discharges to sewer from installations 
 
When installations discharges are screened, they are treated as standalone 
discharges. To prepare data from installations sites for modelling, the existing 
concentration of effluents in the sewer and dilution in the sewer need to be taken 
into account, as well as sewage treatment reduction factors. 
 
By the time effluent discharged to sewer from an installation reaches a sewage 
treatment works (STW), it will be mixed with other effluents within the sewer. 
Treatment within the STW will also remove a proportion of a discharged 
substance from the final effluent discharged to environment. Both of these need 
to be taken into account when calculating the concentration of a hazardous 
pollutant which will be discharged to a receiving water.  
 
a. Sewage Treatment Reduction Factors 
 
Where a substance is released first to sewer and then treated at a sewage 
treatment works, it may undergo physical, chemical and biological changes that 
affect its form, concentration and subsequent environmental impact on the 
receiving water. The extent of removal during sewage treatment will depend on 
the interaction between the properties of the substance, the degree of treatment 
and operational characteristics of the works. It can be assumed that temperature 
and pH of releases to sewer do not need to be further assessed at the final point 
of discharge. 

 
The release concentration of substances discharged to sewer can be adjusted to 
take account of the sewage treatment process by: 

 
RCcorr = RCact x STRF 
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Where: 
RCcorr = corrected release concentration allowing for any attenuation of 
pollutant during sewage treatment (mg/l) 
RCact = actual release concentration of pollutants discharged to sewer (mg/l) 
STRF = sewage treatment reduction factor representing the remaining 
proportion of the pollutant in the effluent following treatment. 

 
Appendix B of Horizontal Guidance Annex D gives generic substance-specific 
sewage treatment reduction factors (STRF) for a number of substances. You 
may also use site-specific measured reduction factors if they are available and 
you can provide details of their derivation. Apart from some highly soluble ionic 
species, removal efficiencies are only occasionally less than 40 percent and 
often greater than 80-90 percent. 
 
The calculated RCcorr should then be used in b. below to calculate the 
combined predicted concentration (CPC) to be used in Monte Carlo modelling. 
 
b. Existing effluents within the sewer and treatment works 
 
There are two factors to include when considering the existing effluent flows 
within the sewer and treatment works: 
- the volume of effluent that will dilute the new/greater volume of effluent from 

the Installation; and  
- the concentration of substances already present in those effluents that will 

combine with the new/increased concentration from the Installation.  
 
So in order to obtain the combined predicted concentration (CPC) of the 
substance for use in modelling, the effluents must be combined: 
 
[(flow1 x conc1) + (flow2 x conc2)] / (flow1 + flow2) 
 
Note: only a new volume/concentration or additional volume/concentration from 
the Installation should be used in the calculation, as existing flows will already be 
accounted for in the volume/concentration at the STW. 
 
Therefore, if flow1 and conc1 are from the Installation and flow2 and conc2 are 
those existing at the STW: 
 
CPC = [(EFR x RCcorr) + (STWF x STWC)] / (EFR + STWF) 
 
Where: 

EFR = Effluent Flow rate (to sewer) 
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RCcorr = Effluent release concentration after accounting for STRF (sewage 
treatment reduction factor) 
STWF = Flow of final effluent from STW  
STWC = Concentration in final effluent from STW 

 
CPC is the concentration value for input to Monte Carlo. If the substance has an 
AA EQS, you will require the mean CPC, so when calculating this you should 
use the mean values for all parameters in the above equation. If the substance 
has a MAC (or 95 percentile) EQS, you should calculate the 95 percentile 
release concentration.  
 
Note that for input to Monte Carlo, the mean effluent flow rate to surface water 
must include the mean flow from the installation (be that new, revised or 
existing). 
 
See Section 5.3.1 for calculating standard deviation (SD) figures for input to 
Monte Carlo. 
 
5.1.5 Metals 
 
For the Phase 2 modelling tests, metals are assessed using both total and 
dissolved metal data. This will give a fairer assessment of the impact on 
receiving water quality, as not all total metals will exist in the dissolved form 
(most metal EQSs are for dissolved metals).  
 
In Phase 2, the risk to EQS is assessed using total metal data. Although this 
may still be precautionary, this ensures that the EQS will be met downstream (as 
it is rarely possible to predict how much total metal will partition to the dissolved 
phase in the receiving environment with time) and also controls the total load 
discharged to the catchment.   
 
The risk of deterioration of river quality is assessed using dissolved metal data, 
where these are available. As this test looks at the percentage change to EQS 
caused by the discharge, it is fairer to compare the predicted downstream 
concentration for all substances expressed in the same form as the EQS. If 
dissolved data are not available, total metal data should be used, but judgement 
will be needed when assessing the modelling results.  
 
5.2 The modelling 

 
Substances are modelled to calculate the expected concentration and load of a 
substance in the environment after a discharge is made. The modelling looks at 
a number of scenarios (tests) and you must complete all the relevant tests for 
each substance being modelled. Where any of these tests are failed, the 
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substance is classed as “liable to cause pollution”. These substances will require 
regulatory control (permit conditions).  
 
Different modelling tools are appropriate depending upon the receiving 
environment and also, to some extent, the discharge regime. 

 
5.2.1 Freshwaters – inland rivers and streams 
Modelling of discharges to freshwater rivers and streams is carried out using the 
Monte Carlo RQP (River Quality Planning) software, which is available internally 
from CIS or externally by requesting a copy from the Environment Agency. The 
modelling tests assess the following: 

 
    a. Risk to EQS 

This test assesses whether the proposed, or permitted, load could cause 
failure of the receiving water EQS. 
 
b. Significant deterioration of receiving water quality  
This test determines whether the discharge causes upstream/background 
quality to deteriorate by more than 10 percent of the EQS. 
 
c. Risk of significant deterioration of effluent quality 
This test is only appropriate for some effluents. For example, if a number of 
trade effluents are discharged into a sewerage catchment, and these effluents 
are being discharged consistently below the consented limit, an assessment 
must be carried out to determine the impact of the full consented load on the 
watercourse.  
 

If a substance is dosed into the effluent, its impact must be assessed using the 
separate dosing guidance in EPR 7.01 in the “Use of chemicals in treatment” 
section.  

  
These modelling tests are described in more detail in Section 5.3. 
 
For information about modelling discharges to still waters (e.g. lakes and 
reservoirs) see Section 5.5.   

 
5.2.2. TraC Waters 
There are potentially three stages to the modelling: 

• Initial Dilution 
• Simple models (e.g. plume model) 
• Complex hydrodynamic model. 
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 Note that the entry point for the modelling stage can vary.  For a very large 
discharge it might be quite clear that complex modelling will have to be 
undertaken without first going through the earlier simpler modelling stages. 

 
The objectives of each of these modelling stages are described in more detail in 
Section 5.4. 

 
5.3 Running the modelling tests for freshwaters 
 
The three different modelling tests for freshwaters are described in detail below. 
For examples of modelling calculations and interpretation of results, see 
Appendix 2.   
 
The modelling tests for freshwaters are run in Monte Carlo. Monte Carlo is a 
mass balance model which can carry out two types of calculation: 

 
1. Forward calculation 
This calculation will assess the impact that a discharge of known quality will 
have on the watercourse. This calculation is typically used to assess whether 
a discharge is “liable to cause pollution”. 
 
2. Backward calculation 
This calculation will assess the quality of discharge required to maintain 
current water quality or to meet a specific quality target. This calculation is 
used in Section 6 for setting numeric permit limits. 
  

Note that it is also important to confirm if there are any local water body issues 
(for example where hazardous pollutants are being investigated as a possible 
cause for failure of good ecological status) which need to be taken into account 
when assessing the potential impact of any substances in the discharge. This is 
not a modelling test, but potential impacts need to be assessed after modelling 
before any permit limits are set (see Section 5.3.4).  
 
If any downstream data are available for existing discharges for the substances 
being modelled, these data should be used to validate the conclusions of the 
modelling, to increase the confidence in any assumed input data which have 
been used.  
 
5.3.1 Modelling test 1 - risk to EQS 
 
This test assesses the impact of the proposed or permitted load on the receiving 
water EQS. The test is run in Monte Carlo “Monte Carlo Simulation” to determine 
whether there is a risk to EQS compliance downstream of the discharge. Note 
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that it may be necessary to convert some effluent and river concentrations into 
nanograms for the purposes of Monte Carlo modelling, as the model only works 
to two decimal places. If the impact of any metal is being modelled, total metal 
data should be used for this test.  
 
Note: If the EQS is already failed in the receiving watercourse upstream of the 
discharge, then it may still be possible to permit the discharge. Deterioration 
should be limited to a <3 percent change in the concentration relative to the 
EQS, providing this will not prevent the water body achieving good status if all 
other improvement measures for the water body are implemented. This would be 
determined by the Environment Agency.  
 
Step 1   
The following data need to be entered into “Monte Carlo Simulation” in Monte 
Carlo for each substance.  
 
For AA and MAC (or 95 percentile)  EQSs 
• Mean and 95 percent exceeded (Q95) river flow 
• Mean and standard deviation of upstream/background river quality 
• Mean and standard deviation of effluent flow 
• Mean and standard deviation of effluent quality  
 
Assumptions will need to be made about some parameters where data are not 
available, as follows: 
 
• If there is only a maximum concentration rather than a mean for a substance 

in a discharge and a mean value is needed, the maximum value should be 
treated as a 95 percentile. This figure can be entered into the “Calculation of 
mean and standard deviation from a percentile” in Monte Carlo to calculate a 
mean and standard deviation. For sewage discharges, the coefficient of 
variation (CoV) for this calculation should be taken from Table 3 below. For 
trade discharges, the CoV from a similar type of discharge should be used 
where possible. If a comparable site is not available, a sensitivity analysis with 
varying CoVs should be carried out.  

 
• If assumed upstream/background quality has been used rather than actual 

data, the CoV for all upstream substances should be assumed to be 1.  
 

• In the absence of flow data, mean flow for a sewage treatment works should 
be assumed to be 1.25 x the permitted dry weather flow, and the standard 
deviation should be 33 percent of the mean flow. For trade effluents 
assumptions of mean and standard deviation need to be site-specific 
depending on the process. E.g. a cooling water discharge may show very little 
variation and may have a CoV of 0.1. 

 
Table 3 – Coefficients of variation for sewage effluents  
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Substance Coefficient of Variation 
Cadmium (Cd) 0.8 
Chromium (Cr) 0.8 
Copper (Cu) 0.5 
Lead (Pb) 0.7 
Nickel (Ni) 0.5 
Zinc (Zn) 0.5 
Other metals 0.7 
Organics 1.0 

 
Step 2   
Use the forward calculation in Monte Carlo to determine the downstream 
quality.  

 
Note: This calculation assumes that discharges will contain an element of rainfall 
as the default assumptions are set for sewage discharges i.e. it assumes that 
when river flow increases with rainfall, the flow of the discharge will similarly 
increase. For trade discharges which do not contain an element of rainfall, set 
the correlation coefficient for river flow and discharge flow to “zero”. This can be 
accessed in ‘further data’, after the calculation is first run.  

 
Note: If the discharge is existing and there are downstream data available, a 
validation check should be carried out (including confidence limits) to check that 
the modelled results correlate with the actual downstream data. If they do not, 
some of the model assumptions may need to be revised. 

 
Step 3  
Check compliance with the relevant EQS.  

 
MAC (or 95 percentile) EQSs 
For MAC (or 95 percentile) EQSs, if the 95 percentile downstream quality is less 
than the EQS, the discharge is not predicted to cause an EQS failure and this 
modelling test has been passed. In this situation, continue on to modelling test 2. 
If 95 percentile downstream quality exceeds the EQS, the substance is 
considered significant and a numeric emission limit for this substance will be 
required on the permit.  

 
AA EQSs 
For AA EQSs, the confidence that the EQS is exceeded needs to be calculated 
using the “RQP Compliance Suite – compliance with mean standards” test. The 
following data are required for this calculation: 
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• Mean downstream water quality 
• Standard deviation of downstream water quality 
• Number of effluent samples (if effluent data are assumed i.e. you are 

assessing a new discharge, use a default value of 12 samples). 
• EQS (mean standard i.e. annual average) 
 
The test will give the percentage confidence of the EQS being exceeded. If the 
result is 5 percent or more confidence of failure i.e. exceedence of the EQS, you 
cannot be confident that EQS is complied with for more than 95 percent of the 
time. The substance is therefore considered to be significant and a numeric 
emission limit for this substance will be required on the permit.  
 
Note: If there are no effluent data for an existing sewage works discharge, and 
data from the water company trade effluent returns have been used, a monitoring 
requirement rather than a numeric emission limit should be added to the permit if 
the substance is significant, unless there is an observed risk to the EQS and/or a 
potential marked deterioration in receiving water quality. These monitoring data 
should then be reviewed to determine if the substance either needs to be 
controlled by a numeric limit, or if the monitoring requirement can be removed 
from the permit. 
 
5.3.2 Modelling test 2 - deterioration of receiving water quality  
 
In this test, you are determining whether the discharge causes upstream quality 
to deteriorate by more than 10 percent of the EQS. This test uses dissolved 
metal data (if dissolved metal data are not available, total metal data should be 
used; the results from modelling with total metal data will be more pessimistic as 
they represent a worst case scenario where all the total metal data will be 
assumed to be dissolved).  
 
 For non-metals, the results from the Monte Carlo modelling for the first test in 
5.3.1 can be used to carry out this assessment, so a second Monte Carlo run is 
not required. For metals, this test requires dissolved metal data rather than the 
total metal data used in modelling test 1 (5.3.1 above), so a new calculation will 
be required.  
 
The mean upstream quality should be compared to the calculated mean 
downstream quality for AA EQSs, or, where the substance has only a MAC (or 
95 percentile) EQS, to the calculated 95 percentile downstream quality. If the 
calculated downstream concentration is higher than the upstream concentration 
plus 10 percent of the EQS, the substance is considered significant and a 
numeric emission limit is required for this substance on the permit.  
 
Note: If water company trade effluent consent data have been used for this test 
and there are no effluent data, a monitoring requirement rather than a numeric 
emission limit should be added to the permit if the substance is significant, unless 
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there is an observed risk to the EQS and/or a potential marked deterioration in 
receiving water quality. These monitoring data should then be reviewed to 
determine if the substance either needs to be controlled by a numeric limit, or if 
the monitoring requirement can be removed from the permit. 
 
5.3.3. Modelling test 3 - risk of effluent quality deteriorating significantly  
In order to protect against an unacceptable risk of effluent quality deteriorating 
significantly, it may be necessary to include a numeric emission limit or 
monitoring requirement on the permit. Below are a number of examples of how 
we might approach a perceived risk of effluent quality deteriorating.  
 
It may be the case that only a small percentage of the permitted trade effluent 
into a sewage catchment has historically been used, and so using the current 
discharge quality there is no threat to EQS, or a significant deterioration in 
receiving water quality.  However, if a greater proportion of the authorised trade 
effluent load were utilised, the load of hazardous pollutants in the sewage 
effluent may increase to the degree that there could be a significant 
deterioration, or even threat to the EQS in the receiving water. If this is the case 
then a standstill limit would be appropriate, until such time as the Water 
Company reviews the trade authorisations to reduce the consented load. 
 
An additional example is where a substance is added as part of a treatment 
process (e.g. the addition of iron or aluminium compounds to assist 
sedimentation, and nutrient removal) (see separate dosing guidance in EPR 7.01 
in the “Use of chemicals in treatment” section. In addition to the iron and 
aluminium (the primary cation), these dosing chemicals also contain small 
quantities of other substances such as cadmium and manganese. Where 
possible we expect the operator to minimise the input of these impurities by 
sourcing dosing material that contain minimal impurities.   
 
It is worth noting that Water Companies often use standard emission limits for 
sulphate on trade discharges to sewer. This is primarily to protect the concrete of 
the sewer rather than sewage quality arriving at the works.  Where limits are 
applied as a matter of routine to trade discharges within a sewerage catchment, 
the Environment Agency would not normally apply a numeric emission limit to 
the final effluent from the sewage works unless monitoring data showed that any 
Phase 2 modelling tests were being failed.   
 
Silver and total cyanide are often permitted to sewer in trader inputs to the 
catchment with often no or little monitoring data for the final effluent or receiving 
watercourse for these substances. Removal rates for these substances are 
normally expected to be high and it is anticipated that the final effluent would be 
unlikely to contain these substance at significant levels. Where the Phase 2 
modelling tests are predicted to be failed based on trader data alone, the 
Environment Agency would not normally apply a numeric emission limit, 
provided the Water Company agrees to obtain one year (12 samples) of effluent 
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monitoring data for the substance, after which time the Environment Agency will 
confirm whether a numeric emission limit is required.   
 
5.3.4 Local water body issues 
  
When all the modelling tests have been completed, we will consult with area 
water quality staff to ensure that there are no local issues which need to be 
taken into account. These local issues may override the modelling outcomes and 
mean that a limit is required when the modelling has shown that one is not 
needed. Where this is the case the justification for taking this approach must be 
robust.  
 
Permits for new and varied discharges should be determined to ensure, as a 
minimum, that the current status for each element (including environmental 
standards) reported in the River Basin Management Plans is maintained. The no 
deterioration baseline for each water body is the current status that is reported in 
the River Basin Management Plans published in December 2009. 
 
See Section 5.5 below for information on different approaches to take in 
response to specific water body issues.  

 
 

5.4 Running the modelling tests for TraC waters 
 
The modelling tests outlined below do not necessarily all need to be followed.  
For example, the Initial Dilution (ID) test can only be applied to buoyant 
discharges and is not applicable to inter-tidal discharges. In addition, a substance 
is unlikely to be screened out by the ID test unless the ID is expected to be large 
(e.g. discharge through an outfall with an extensive array of diffusers to deep 
water with strong currents).   
 
Similarly, it may be clear from the outset that the discharge requires complex 
hydrodynamic modelling. 

  
a. Initial Dilution (ID)  

 Initial dilution for a buoyant discharge is the dilution afforded to it as it rises to the 
surface, and determines the concentration of substances at the surface above 
the discharge.  For example, if the ID is 10, then the concentration of pollutants 
at the surface would be reduced by a factor of 10. 

 
The objective of ID modelling would be to check if the EQS is met after ID, taking 
into account the background concentrations. If it is met then the substance is not 
liable to cause pollution, and needs no further assessment. Note that this test 

  Annex D1                                       V2.0 October 2014 57 

This
 do

cu
men

t is
 ou

t o
f d

ate
 an

d w
as

 w
ith

dra
wn (

01
/02

/20
16

)



 

needs to be undertaken for both the AA and MAC (or 95 percentile) EQS.  For 
the former, use the average ID, and for the latter use the minimum ID. 
 
b. Simple modelling 
The objective of using a simple model, such as a spreading disc plume model, is 
to check whether the size of the mixing zone is acceptable or not.  Such simple 
models are not site-specific hydrodynamic models, and may be simple 
spreadsheets.  Usually, a number of scenarios must be undertaken to check the 
size of the mixing zone under different tidal conditions.  The mixing zone relating 
to the Annual Average EQS is particularly difficult to determine, and decisions 
should normally be based on the size of the instantaneous mixing zone. 
However, site-specific aspects can also be relevant, and may need to be 
considered in assessing the modelling output. These may include additional 
dilution from a local stream, the sensitivity of the receiving waters and the local 
ecology, and/or the scale of the discharge relative to the local environmental 
setting. 

 
c. Complex hydrodynamic modelling 
This is used when the results from simple modelling are not sufficiently reliable 
to provide an answer which can be used with confidence, or the scale of the 
discharge warrants more complex modelling.  At this stage, a site-specific 
hydrodynamic model will be used to model a whole range of scenarios.  The 
objective is to produce graphical representations of the mixing zones in 
conjunction with maps showing the relevant receiving water features such as 
bathing waters, shellfish waters, SACs, SPAs, SSSIs, etc. 
 
All the above modelling should be undertaken by the applicant, or by a 
consultant working for the applicant. The Agency can give guidance as to what 
modelling is required, and may either undertake an audit of the modelling itself 
or, if necessary, require the applicant to have the model independently audited 
by an appropriate third party.   

 
Are the Mixing Zones acceptable? 
As described above, the output from the modelling will be a series of plotted 
Mixing Zones, possibly in 3-D. The next stage is to determine if these Mixing 
Zones are acceptable or not. The European technical guidelines for the 
identification of mixing zones should be consulted, as their use is a requirement 
of the EQS directive. 
 
If a modelled Mixing Zone is acceptable, then permit limits can reflect the effluent 
flow and concentrations used in the modelling.  If a Mixing Zone is not 
acceptable, then either we have to set permit limits which will deliver an 
acceptable Mixing Zone, or refuse the application. 
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5.5 Specific approaches 
 
5.5.1 Discharges from abandoned mines 

 
Abandoned mines are a significant source of hazardous pollutants, notably 
metals such as iron, lead, zinc, cadmium and copper, and anions such as 
chloride and sulphate. They contribute to eight percent of failures of good 
ecological status in surface waters. Research has shown that half of the total 
metals’ load discharged to our rivers arises from abandoned mines. Defra policy, 
pollution reduction plans and River Basin Management Plans stress that 
abandoned mines need to be tackled for us to comply with our Water Framework 
Directive obligations and objectives. 
 
The owners or operators of mines which were abandoned on or before 31 
December 1999 cannot be held liable for permitting discharges from mines after 
they have closed and where there is no person causing a discharge. As there is 
no liable person, these discharges are not subject to regulation through the 
Environmental Permitting Regulations. Improvements in the quality of these mine 
waters cannot therefore be made by regulatory means alone.  
 
For these mines, a significant programme of mine water treatment is conducted 
by the Coal Authority in partnership with the Environment Agency and other 
organisations. These programmes capture and treat mine waters before they 
discharge to rivers or sensitive groundwater. The programmes rely on 
government funding and there is no obligation on the operator to either build or 
operate the plants. 
 
Once a treatment plant is built, it is subject to environmental permitting for a 
water discharge activity or, in certain cases, a mining waste operation. These 
permits provide a defence against a charge of causing or knowingly permitting a 
water discharge or groundwater activity for the operator. They also ensure that 
the plant is operated and maintained appropriately to reduce the pollution to the 
environment. 
 
Mine waters carry very high loads of metals, public funds are limited and only 
limited control is possible over the sustainable, passive systems often employed 
to treat the mine waters. For these reasons it is not always possible for the 
discharge quality to meet EQS in the receiving water without entailing a 
disproportionate cost. However, the provision of treatment will make a significant 
improvement to the water environment by greatly reducing the load and 
concentration discharged and therefore the magnitude of the failure to achieve 
chemical standards.  
 
Our memorandum of understanding with the Coal Authority states that, wherever 
possible, we will use descriptive permits for these discharges. Under some 
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circumstances it may be appropriate to include numeric emission limits on a 
permit. Such circumstances would include where the discharge is new, for 
example where rising mine water has been intercepted before it has reached 
surface to avoid uncontrolled discharges, or is to a previously unpolluted part of a 
water body. The engineering requirements of the mine water capture and 
treatment could move the discharge between water bodies. 
 
Recognising the environmental improvements made by providing these mine 
water treatment plants, where numeric emission limits are required it is 
appropriate to set limits which do not necessarily guarantee compliance with EQS 
in the receiving water body. Limits should be set based on predicted or actual 
performance. This course of action should be taken where the following 
conditions are met and the applicant has provided evidence for each condition: 
 
• The discharge is from any mine abandoned on or before the 31 December 1999 

• The treatment is being provided in line with River Basin Management Plan measures 
and objectives 

• The operator is not legally obliged to improve the quality of the minewater 

• The approach is approved by local environment management in consultation with 
regional water quality planning teams 

• The design of the treatment plant is best practice taking into account the site-specific 
circumstances and the sustainability of the operation 

• A suitable cost and benefit assessment has been carried out to determine that the 
costs are not disproportionate 

• The plant is subject to suitable flow and quality monitoring to prove the effectiveness 
of the treatment 

For mines that closed after 31 December 1999 the operator is liable for any 
discharge that occurs and the normal permitting process should apply. 
We receive a small number of requests each year, often from academic 
institutions, for permission to build and operate experimental mine water 
treatment plants. These plants are small scale and involve diverting a proportion 
of the mine water flow, passing it through the experimental plant and returning it 
to the same channel. The operators carry out monitoring to determine how the 
plant is functioning. 
The risk of pollution resulting from such plants is low; therefore we can agree that 
we will not pursue an application for a permit. The local environment 
management team should notify the operator in writing of our position and stress 
that they must still take precautions to prevent pollution occurring, and we should 
refer them to our pollution prevention guidance notes. We must also stress that 
the operator may be prosecuted if pollution does occur as a result of their activity. 
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5.5.2 Small rivers, tributaries and dry ditches 
 

In some situations, an effluent will be discharged to a small receiving 
water, tributary or dry ditch where dilution is very limited. In this situation, 
modelling is likely to show that some or all of the substances in an effluent will 
require a numeric emission limit.  
 
In some cases, the calculated discharge limits that are needed to prevent 
deterioration by more than 10 percent of EQS may be too tight for the operator to 
comply with.  If an acceptable amount of EQS deterioration is not achievable in 
the receiving small watercourse, we will usually expect the effluent to be 
treated to BAT standards or, where BAT is not available, the best technically 
feasible option should be used (unless the discharge is a temporary one - see 
further details on how to deal with these in Section 5.5.3 below – or if the 
discharge is to a designated sensitive area, in which case treatment to BAT 
standards may not be sufficient).   
  
In some cases, it may be acceptable to allow more than 10 percent deterioration 
of the EQS in a watercourse, providing the downstream "main river" is 
not adversely impacted.  In this situation, a permit limit protective of the main 
watercourse should be applied to the permit. All situations will be site-specific, 
and will depend upon the status of the receiving water and any 
susceptible/protected biota which may be present (this information can be 
obtained from Area water quality staff).  
  
Upstream and/or flow data will often be limited or unavailable in these watercourses.  
Where data are not available, alternative data appropriate for the site may be used. For 
example, where the receiving watercourse is a dry ditch of low ecological and amenity 
value which joins a larger watercourse within a short distance, flows and quality data 
(minus any discharge flows or concentrations) from the larger watercourse can be used 
in the calculations. If the discharge is rainfall-dependent, annual rainfall data for the site 
could be used to assess the impact of the discharge. Modelling cannot be carried out 
with no river flow data as the outcome of the modelling test would effectively be the 
same as the screening tests.  However, If the discharge itself has a concentration of <10 
percent EQS, the substance will be screened out. If the discharge quality is < EQS, it 
will not cause or contribute to a failure of EQS. 
 
If the potential impacts of the discharge are unacceptable, the application for the 
permit may need to be refused if the impacts cannot be mitigated.  
  
5.5.3 Rainfall-dependent and non-continuous discharges containing 
hazardous pollutants. 
 
Non-continuous discharges include, amongst others, trade discharges from 
quarries, dewatering activities and contaminated land remediation schemes. 
These can be pumped discharges or can occur passively as a result of rainfall. 
These types of discharges can contain significant concentrations of hazardous 
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pollutants. However, the discharge volumes and concentrations of substances 
discharged at these sites can vary widely over time, so it is often difficult to 
accurately define what the impact of such discharges will be, and whether or not 
the hazardous pollutants need to be controlled by a numeric emission limit.   
 
Note: Rainfall-dependent discharges of site drainage will not normally be 
permitted, as operators must make every effort to remove sources of 
contamination from these discharges. A permit will only be granted for a 
discharge of contaminated surface water if stopping the contamination is 
unsustainable, and the contamination would not pollute the receiving water. 
 
Note: This guidance does not apply to combined sewer overflows (CSOs). 
Guidance on assessing discharges from CSOs is given in the UPM guidance. 
 
So how should these discharges be assessed? 
 
Given the variability of these discharges, it is not possible to define a single 
methodology for assessing them. The dilution available in the receiving water will 
form part of the assessment, along with site operation, discharge regime and the 
uses, targets and objectives of the receiving environment. Listed below are some 
of the aspects which should be considered, along with possible approaches to 
use in assessing the impact of the discharge. It should be noted that not all these 
approaches will be suitable to use in all cases. 
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What volume should be used? 
 
The volume of pumped discharges will depend upon the frequency and intensity 
of pumping. The maximum daily volume, based upon the maximum pump rate, 
can be used for screening and modelling purposes, and will appear as the 
maximum volume of the permit. 
 
The maximum daily volume from passive site drainage discharges will depend 
upon the surface area of the site and the storm return periods being considered. 
For this reason, any permits for site drainage will have a ‘rainfall-dependent’ 
discharge volume.   
 
Assessments will need to be pragmatic. The maximum daily volume will need to 
be calculated from the size of the site and the rainfall intensity. The choice of 
storm return period to be used in the screening exercise or other assessments 
will depend upon the site itself. Choose a longer return period for permanent 
sites (1 in 25 year or more), and a shorter return period for temporary sites, such 
as from land reclamation schemes, or construction schemes.  
 
What is the concentration? 
 
In order to be confident of the discharge quality we will need to see results from 
analysis. The more sample results available the more likely it is that they will be 
representative of the discharge.  
 
If the discharge is rainfall-dependent site drainage, it is likely that analysis 
following a prolonged dry period would show higher concentrations of 
substances than analysis of the discharge after a prolonged wet period. The 
concentration of substances in discharges made via a settlement lagoon will be 
less variable than direct discharges. 
Similarly, a discharge from a dewatering activity may have higher concentrations 
of a substance at the beginning of the dewatering activity than at the end of a 
period of pumping, unless the discharge is made via a lagoon, or if there is 
mobilisation of pollutants from adjacent contaminated land. 
 
Choice of EQS for screening and assessment 
 
The MAC (or 95 percentile) EQS should be used to prevent acute short-term 
impacts. This will be the most appropriate EQS to protect the watercourse when 
assessing discharges that occur infrequently. If there is no MAC (or 95 
percentile) EQS, judgement should be used to determine whether the AA EQS is 
appropriate to use in any assessments. It may be possible, for example, to use 
acute toxicity data to derive a suitable threshold value.  
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For discharges that occur frequently (daily or weekly), protection against long-
term effects is important, and the aim should be to comply with the AA EQS in 
the watercourse. 
 
Options for assessment: 
 
For frequently occurring discharges, one option is to treat the discharge as 
though it occurs continuously and use Monte Carlo to assess the impact. In this 
situation, there will be uncertainty surrounding the input data, due to the reasons 
outlined above, but this type of assessment might be considered precautionary if 
the EQS is an AA EQS.  For this assessment, it would be assumed that the 
discharge occurs continuously at the maximum volume and at a concentration 
based on sample data.  As always, the feasibility, and cost, of achieving the 
calculated permit limit needs to be considered.  
 
Alternatively, if it is deemed necessary to have a numeric emission limit on the 
permit, it is possible to apply a numeric emission limit based upon available 
dilution i.e. the dilution of the receiving water can be used to ‘back calculate’ an 
allowable discharge concentration. It is important to consider whether to use a 
Q95 or mean flow for the receiving water in this calculation, and whether to use a 
maximum, or mean, discharge volume for the discharge. The decisions made 
will depend on the substance and the type of EQS (MAC/95 percentile or AA). 
The percentage deterioration also needs to be considered; where the discharge 
occurs to a small ditch or tributary, more than 10 percent deterioration of EQS, or 
even EQS failure, may be an option if the EQS is an AA and the discharge is 
temporary.  
 
5.5.4 Temporary dewatering activities  
 
The intermittent nature of dewatering activities makes the setting of permit limits 
difficult. In addition, setting permit limits on temporary discharges can be 
problematic, as the costs of any required treatment improvements are often not 
feasible. In both cases, it may be appropriate to set the permit limit to achieve 
the MAC (or 95 percentile) EQS (if there is one) rather than the AA EQS. If these 
permit limits are still unachievable, the guidance for small rivers, tributaries and 
ditches above can also be applied to these types of discharge. 
  
However, if the potential impacts of the discharge are unacceptable, the 
application for the permit will need to be refused. 
 
5.5.5 Discharges to lakes or still waters  
 
Modelling the impact of discharges on lakes, canals, reservoirs and other still 
waters is highly site-specific and may require a different approach according to 
the watercourse being modelled. The most appropriate approach is to request 
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the applicant to provide a full assessment of likely impacts with any application 
for a new discharge. This should take account of accumulation and the extent to 
which the water body is impacted. This could include assessment of the mixing 
zone(s) in the water body and any potential breaches of EQS. 
 
When modelling the discharge, the applicant will not be expected to demonstrate 
compliance with the 10 percent deterioration test but should ensure that the 
relevant EQS is achieved in the receiving body of water. The assessment should 
include an estimate of the potential for any substances to accumulate within the 
full cross-sectional area of the receiving environment. 
 
If appropriate for the receiving environment, discharges should be permitted 
using an end of pipe limit set at the appropriate EQS for any potentially polluting 
hazardous pollutant known to be present. 
 
Some additional guidance on discharges to and from reservoirs can be found in 
How to Comply with your Environmental Permit. 

 
5.5.6. Chloride & sulphate in domestic sewage effluents  
 
Chloride is a ubiquitous anion in the environment and is present in sewage from 
urine and many other sources. It is not considered to have an adverse 
environmental impact at levels normally associated with final effluent 
concentrations (around 100 - 150 mg/l) and it is Environment Agency practice not 
to control chloride by a numeric emission limit unless there is a risk to EQS or 
there is particular receptor sensitivity. Where chloride or sulphate is associated 
with chemical dosing at a sewage works, the control of the primary cation (usually 
iron or aluminium) is sufficient to control this addition. 
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Section 6 - Permit conditions 
 
All hazardous pollutants in discharges to water must be controlled by the water 
discharge permit. 
 
6.1 Control of substances which are NOT liable to cause 
pollution  
 
Substances which do not have a numeric limit will be controlled by the 
“Emissions of substances not controlled by emission limits” condition in the 
permit and, where applicable to the permit, by an emissions management plan. 

 
If the operator changes the nature or extent of the activities such that the 
concentration of any substance in the discharge increases to a level where there 
is a risk that the discharge is liable to cause pollution, for example because they 
have added a new substance to their activities or there is a new trade effluent 
input to their activities, then the operator should notify us of the change before it 
is introduced as required by the Notification conditions. This may result in the 
need for a variation to the permit to include monitoring requirements, a new or 
changed numeric limit or the inclusion of an operating technique to cover any 
new treatment process (such as chemical dosing). (If the change will be within 
the numeric limits already included in the permit then the operator does not need 
to notify us.) 
  
If you think that it is likely that the discharge is going to give rise to pollution (from 
a substance which has no emission limit) and the operator is not taking 
appropriate measures at the site then you could require the operator to take 
specific steps by way of an EPR enforcement notice.  In some cases it may be 
possible to require one-off monitoring to be undertaken but you cannot use an 
enforcement notice to impose ongoing requirements upon the operator. 
  
6.2 Control of substances which ARE liable to cause pollution 
 
The type of control required for a substance which is liable to cause pollution 
varies according to the type of substance and whether the discharge is new or 
existing.  
 
6.2.1 Numeric emission limits 
 
If a hazardous pollutant has failed any of the modelling tests, or the additional 
significant load test, it should usually be controlled on the permit with a numeric 
emission limit.  
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There are two types of numeric emission limits which can be set on permits - 
standstill limits and river needs limits.  
 
Standstill limits are set for existing discharges where the existing concentration of 
a substance being discharged is not threatening the EQS in a watercourse but 
modelling has determined that a numeric emission limit is required. The 
concentration being discharged may be causing more than 10 percent 
deterioration of upstream quality but, if the downstream EQS is being confidently 
complied with, this is acceptable for an existing discharge. 
 
“River needs” limits are set for all new discharges and, in freshwaters, are 
calculated to ensure that downstream quality does not deteriorate by more than 
10 percent of the EQS and/or that the downstream EQS is not threatened. River 
needs limits are also set for existing discharges when the EQS is threatened. 
Note: the term “river needs” applies to discharges to all water body types, 
including TraC waters, reservoirs and lakes. 
 
Standstill and river needs limits are both expressed as 95 percentile (95 
percentile) and upper tier (UT) limits in the permit for sewage discharges; for 
trade discharges they are set as absolute limits (i.e. maximum emission limit 
values). 95 percentile limits are look-up table limits which must be complied with 
at least 95 percent of the time. Upper tier limits are absolute limits which must 
never be exceeded.  
 
Note: A water company may request the variation of a standstill limit if, for 
example, a new trade discharge is added to the works or if the volume of a trade 
discharge increases. The existing standstill limit may result in more than 10 
percent deterioration in the river, but this would have been permitted because the 
discharge was existing and not threatening the EQS. However, any additional 
load which is requested should be assessed as a new discharge, as it would be if 
it was discharging directly to the river rather than through the sewage treatment 
works (though, as this discharge passes through a sewage treatment works, 
sewage treatment reduction factors and dilution of the effluent must still be taken 
into account). A deterioration of 10 percent of current downstream quality (as the 
discharge is existing) should therefore be modelled to determine the increase in 
permitted load which would be allowed. This calculation should form the basis of 
discussions, with the option to take site-specific factors and local investigations 
into account. 
 
6.2.1.1 Additional considerations for installations’ permits  
 
The requirement to include numeric emission limits (emission limit values) will be 
site-specific, depending on the outcome of the screening and modelling. Pollution 
should be controlled at source as far as possible. Overall, our aim is to provide 
the highest practicable level of protection for the environment through the best 
possible regulation of emissions.  
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If the “10 percent deterioration” modelling test is failed, this means that a limit for 
the substance will be required on the permit. However, there is flexibility when 
setting the permit limits, and when determining the amount of deterioration which 
can be permitted; in many situations, compliance with BAT will be sufficient, even 
if this causes more than 10 percent deterioration, provided that there is no threat 
to the EQS. 

 
The BAT approach may provide protection to a watercourse that is better than 
required by the EQS. There is always an overriding requirement to meet BAT, 
even if the substance is screened out as insignificant.  

 
Where the emission screens out as insignificant, there should be a general 
presumption against setting an emission limit value (ELV) based on BAT 
emission benchmarks. With our drive to reduce the regulatory burden and allow 
reasonable flexibility for the operator, it is important to only set emission limits 
where environmentally necessary. Instead, the ELVs may be supplemented or 
replaced by “equivalent parameters or technical measures”. This can be through 
the use of conditions relating to process control and operating techniques. 

 
Conversely, the H1 screening and/or modelling may show that BAT would not 
provide enough protection of water quality relative to the EQS. Emissions to a 
sewerage system must not cause breaches of EQS even if treatment needs to be 
more onerous than BAT. If meeting an EQS requires a stricter ELV than indicated 
by BAT, we must impose that ELV or consider refusing the permit altogether. 

 
There will be a range of scenarios between these two extremes, including 
consideration of no deterioration and WFD requirements, with decisions to be 
made on whether to set an ELV and the level at which it is set.  Guidance on this 
is now standardised across all permitting regimes, with standstill or river needs 
limits set as appropriate. Assistance will be available from Water Quality 
permitting officers.  
 
Section 6.3.3.1 details the options available when setting a permit limit. The first 
of these options is to set the limit at BAT, provided that the specified 
environmental requirements are met. 

 
There may also be instances where an ELV is mandatory through other 
legislation, such as the Waste Incineration Directive. 

 
Where any ELVs are set, then monitoring requirements should be clearly 
specified in the permit so that compliance can be assessed. 
 
6.2.2 Monitoring conditions 
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Monitoring of a substance can be required on a permit if a substance may 
potentially be liable to cause pollution but there are insufficient data to assess this 
accurately. This may be for a number of reasons, including limited effluent 
monitoring data, or because the assessment has been carried out using trade 
effluent consent data and a number of assumptions have had to be made.  
 
Monitoring can also be required if a hazardous pollutant has been measured in a 
receiving water at levels which cause concern and a specific discharge is 
suspected to be a source of this pollutant. 
 
It may also be appropriate to require monitoring rather than impose a numeric 
emission limit if no dissolved metal data were available for the modelling of a 
metal hazardous pollutant. If using total data alone shows that the discharge is 
liable to cause pollution, monitoring of the dissolved metal could be required on 
the permit to allow a more accurate assessment to be carried out. This is only 
appropriate if the modelling has shown that there is no threat to the EQS in the 
receiving environment. 
 
If we require monitoring at the emission point, the substance should be added to 
Table S3.1 of the permit, with an N/A against the limit.  
 
In all cases, the monitoring data should be assessed after a suitable time period 
(typically 12 months) and then one of two actions taken: 
 

1. If assessment using the new monitoring data shows that the substance is 
liable to cause pollution, the substance should be controlled with a 
numeric limit on the permit. 

2. If assessment using the new monitoring data shows that the substance is 
not liable to cause pollution, the monitoring requirement should be 
removed from the permit, and the substance will require no further control.  

 
6.2.3 Control of existing discharges 
 
1. If a PHS fails the cleaned-up significant load test, it is significant and will 

require a standstill numeric emission limit. 
 
2. If a substance fails the “threat to EQS” test, it is significant and requires a river 

needs limit.  
 

3. If a substance fails the “deterioration of receiving water quality” test, it is 
significant and will require a standstill limit.  
 

4. If a substance fails the “risk of effluent quality deteriorating” test, it will require 
a river needs limit. 
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5. 5. If there are any local water body issues, the requirement for a numeric 
emission limit or monitoring will need to be determined on a case-by-case 
basis. This will include an assessment of cost/benefit.  

 
6.2.4 Control of new discharges 

 
1. If a PHS fails the cleaned-up significant load test, it is significant and will 

require a river needs numeric emission limit. 
 
2. If a substance in a new discharge fails any of the modelling steps, it is 

significant and will require a river needs numeric emission limit. 
 
 
6.3 Calculating numeric emission limits 
 
6.3.1 Calculating standstill limits for sewage discharges to freshwaters and 

Trac waters using the Hi-Tail method 
 

a. The Hi-Tail method will calculate a 95 percentile and upper tier limit for 
substances which need standstill limits on the permit. 

 
b. The method uses the raw data for the substance i.e. the data which were 

used for screening, not the cleaned-up data. The data used should not 
contain step changes, and outliers should be removed (see Section 5.1). 
However, less than values should be left in the dataset as less thans, and 
should not be adjusted.   

 
c. Paste the data into Excel or a similar spreadsheet package. 

 
6.3.1.1 95 percentile limit 
 

a. Rank your dataset from lowest to highest (all less than values should 
therefore be at the top of the dataset). 

 
b. The face value 95 percentile is the “rth” ordered sample value from lowest 

to highest, where: 
 

r  =  (95/100) × (N+1)   
 

N is the number of values in the data set.  
 

c. When r has a fractional component, the 95 percentile should be 
determined by interpolation from the adjacent values (e.g. If the 95 
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percentile is the 45.7th value, then calculate 0.7 times the difference 
between the 45th and 46th values and add the result to the 45th value). 

 
d. If you have fewer than 19 samples, than the value of r will be greater than 

the highest value. For instance, for 15 samples r = 0.95 x 16 = 15.2. In 
this circumstance, you can still use interpolation using the two highest 
values. Take the difference between the two highest values and multiply it 
by the fractional component of the calculated 95 percentile position (i.e. 
15.2 – 15.0 in this example) and add it to the highest value e.g. if the two 
highest values of your fifteen samples were 17.4 and 19.6, then the 95 
percentile can be estimated as ((19.6 - 17.4) x 0.2) + 19.6 = 20.04. 

 
 

6.3.1.2 Upper tier limit 
 

a. To cater for datasets that will often have a proportion of less than 
values, this method only uses the proportion of the dataset which 
contains “real” values. The less than values are therefore discarded, 
and are referred to as the “PCCut”. 
 

b. The first step is to calculate your percentage of less than values. You 
then need to decide which PCCut value is applicable; this is a value 
which allows you to take account of the removed less than values in 
your subsequent calculations. Round your percentage of less than 
values up to the nearest PCCut value. The PCCut values are 40 
percent, 60 percent, 80 percent, 90 percent or 95 percent. E.g. if your 
dataset has 75 percent less than values, you should use a PCCut 
value of 80 percent. If there are no less-than values or they are fewer 
than 40 percent of the data, use a PCCut of 40 percent. If your 
percentage of less than values is greater than 95 percent, you have 
too little real data to carry out the calculation.  

 
c. Remove the PCCut percentage of values from your dataset (e.g. if 

your PCCut value is 40 percent, then remove the lowest 40 percent of 
values from the dataset). This data set, with the lowest values 
removed, is termed the Hi-Tail. If, for example, 40 percent of the 
values is not a whole number (e.g. 40 percent of 22 is 8.8), then round 
to the nearest whole number and remove these e.g. 31.6 becomes 32, 
31.4 become 31.   
 

d. Calculate logs to base 10 of all the remaining values. This can be 
carried out in Excel as follows: 
• Create a new column called “logged Data” 
• In the first cell, put the formula “=LOG10(a1)”, where a1 is the cell 

reference in the previous column of the first data value which need 
to be logged. 

• Copy this formula down the column into all the other cells 
• This gives you a column of data logged to base 10. 

 

  Annex D1                                       V2.0 October 2014 71 

This
 do

cu
men

t is
 ou

t o
f d

ate
 an

d w
as

 w
ith

dra
wn (

01
/02

/20
16

)



 

e. Calculate the standard deviation of the logged data, as follows: 
o In a new cell, click Autosum  
o Select “more functions” 
o Select “STDEV” 
o Highlight all the data in the “logged data” column 
o Click OK 
o This should give you one standard deviation figure “S” for all the logged 

data. 
 
f. Next, consult the “SD Factor” Tables 4 to 8 below for the PCCut value 

you have used above and locate your determinand.  
 

i.e.  if your PCCut value was 40 percent, use Table4 
  if your PCCut value was 60 percent, use Tables 5 -8 
 

In the relevant table, read off the SD Factor value “K” for your 
determinand – you will use “K” in the subsequent steps. Make a note of 
K and the Base percentile figure, as follows: 
 
For Standstill Limits 
If the PCCut value is 40, 60 or 80 percent, the Base percentile will be 

 80 percent. 
If the PCCut value is 90 percent, the Base percentile will be 90 percent. 
If the PCCut value is 95 percent, the Base percentile will be 95 percent. 
 
For River Needs Limits 
For all PCCut values, the Base percentile will be the 95 percentile 

 value calculated in Monte Carlo (see section 6.3.3.2) 
 

Table 4 - SD Factor values for PCCut = 40 percent   
    

K 
for 80 
percent 
base 
percentile 

K 
for 95 
percent 
base 
percentile 

Determinand 

 3.2 2.0 Copper - as Cu 
2.4 1.3 Copper dissolved - as Cu 
3.9 2.3 Iron - as Fe 
3.1 1.6 Iron dissolved - as Fe 
3.4 2.1 Lead - as Pb 
2.6 1.3 Lead dissolved - as Pb 
4.2 2.8 Mercury - as Hg 
3.4 2.1 Nickel - as Ni 
4.1 2.0 PCP and compounds 
3.0 1.7 tetrachloroethane (per/tet) 
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4.0 2.8 Trichloromethane (chloroform) 
3.5 2.1 Zinc - as Zn 
3.0 1.8 Zinc dissolved - as Zn 

   
 
Table 5 - SD Factor values for PCCut= 60 percent 
 

K  
for 80 
percent 
base 
percentile 

K 
for 95 
percent 
base 
percentile 

Determinand 

3.8 2.5 Cadmium - as Cd 

3.5 2.0 Copper - as Cu 

2.7 1.4 Copper dissolved - as Cu 

3.7 2.1 Iron - as Fe 

3.0 1.4 Iron dissolved - as Fe 

3.5 1.9 Lead - as Pb 

3.0 1.5 Lead dissolved - as Pb 

3.8 2.1 Mercury - as Hg 

3.6 2.2 Nickel - as Ni 

3.9 2.4 Nickel dissolved - as Ni 

3.4 1.7 PCP and compounds 

3.1 1.5 Tetrachloroethene (per/tet) 

3.6 2.0 Trichloroethene (trichloro) 

4.0 2.6 Trichloromethane (chloroform) 

3.7 2.2 Zinc - as Zn 

3.3 1.8 Zinc dissolved - as Zn 

 
 
 
 

Table 6 - SD Factor values for PCCut = 80 percent  

  
K 
for 80 
percent 
base 
percentile 

K 
for 95 
percent 
base 
percentile 

Determinand 

3.6 2.4 Cadmium - as Cd 

3.7 2.1 Copper - as Cu 

3.7 1.5 Copper dissolved - as Cu 

4.0 2.5 Dichlorvos 

4.0 2.5 HCH gamma 

3.5 1.9 Iron - as Fe 

3.0 1.3 Iron dissolved - as Fe 

3.5 1.8 Lead - as Pb 

3.8 1.7 Lead dissolved - as Pb 

3.7 2.1 Mercury - as Hg 

3.7 2.3 Nickel - as Ni 

4.0 2.4 Nickel dissolved - as Ni 
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2.8 1.3 PCP and compounds 

3.6 1.9 Tetrachloroethene (per/tet) 

3.9 2.0 Trichloroethene (trichloro) 

3.6 2.4 Trichloromethane (chloroform) 

3.7 2.2 Zinc - as Zn 

3.5 1.9 Zinc dissolved - as Zn 

    

    

    

  
 
Table 7 - SD Factor values for PCCut= 90 percent 

 
K 
for 90 
percent 
base 
percentile 

K 
for 95 
percent 
base 
percentile 

Determinand 

2.9 2.2   Atrazine             

3.7 2.2   Cadmium - as Cd 

3.2 2.4   Copper - as Cu 

3.0 1.8   Copper dissolved - as Cu 

3.1 2.3   Dichlorvos                 

3.1 2.3   HCH gamma                  

3.0 2.3   Iron - as Fe               

3.0 2.2   Iron dissolved - as Fe     

3.1 2.2   Lead - as Pb               

3.2 2.0   Lead dissolved - as Pb     

3.0 2.3   Mercury - as Hg            

3.1 2.3   Mercury dissolved - as Hg  

3.0 2.4   Nickel - as Ni             

3.0 2.4   Nickel dissolved - as Ni   

2.7 1.6   PCP and compounds          

3.1 2.2   Simazine                   

3.1 2.2   Tetrachloroethene (per/tet) 

3.2 2.2   Trichloroethene (trichloro) 

3.2 2.4   Trichloromethane {chloroform) 

3.1 2.3   Zinc - as Zn               

3.2 2.3   Zinc dissolved - as Zn     

 
 
Table 8 - SD Factor values for PCCut = 95 percent 
 

K 
for 95 percent 
base percentile 

Determinand 

2.8   1.1.1-trichloroethane      

3.0   1.2-dichloroethane (Ethylene 
Dichloride) 

2.8   Atrazine               

3.3   Cadmium - as Cd            
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2.4   Copper - as Cu             

2.3   Copper dissolved - as Cu   

3.0   Dichlorvos                 

2.8   Dieldrin                   

3.0   HCH gamma                  

2.4   Iron - as Fe               

5.5   Iron dissolved - as Fe     

2.9   Lead - as Pb               

2.5   Lead dissolved - as Pb     

2.7   Mercury - as Hg            

2.5   Mercury dissolved - as Hg  

2.5   Nickel - as Ni             

2.6   Nickel dissolved - as Ni   

2.7   PCP and compounds          

3.1   Simazine                   

2.5   Tetrachloroethene (per/tet 

2.5   Trichloroethene (trichloro 

2.8   Trichloromethane (chloroform) 

2.7   Zinc - as Zn               

3.8   Zinc dissolved - as Zn     

 
 
 

g. If your determinand is not in Tables 4 to 8, you will need to find K for your 
substance using Tables 9 - 11 below. Substances are classified on 
seasonality and whether they tend to be in the dissolved or particulate phase 
in treated discharges. You should therefore decide from Table 9 which class 
your substance of interest falls into. Some of these classes are further 
divided into different chemical groups and Table 10 gives examples of some 
of the substances that fall into each group. Having decided into which Group 
your substance falls then read off the SD Factor from the appropriate point in 
Table 11. Some common substances have already been classified, as 
follows: 

 
2,4-D  Group 6 
Aluminium  Group 4 or 5 
Arsenic   Group 1 or 2 
Boron  Group 1 or 2 
Chloride   Group 1 or 2 
Chlorine   Group 1 or 2 
Cyanide   Group 1 or 2 
Diazinon  Group 1 or 2 
MCPA  Group 6 
Propetamphos  Group 1 or 2 
Silver  Group 4 or 5 
Sulphate   Group 1 or 2 
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Table 9 – Substance classification 
 

Group Description  

 
1. Total metals 
 

These are substances that would be likely to be present in sewage 
works effluent at a consistent level because inputs and removal are 
broadly constant. Consistent inputs might arise as a result of many 
diffuse inputs (e.g. copper and zinc from domestic sources), a single 
consistent source (e.g. fluoride dosing of drinking water), lack of 
seasonality of use (various industrial chemicals). The fact that these 
substances are also predominantly associated with the dissolved 
phase in effluents would tend to lead to consistency in sewage 
treatment and a low CoV2. (Examples copper, zinc, nickel, 
chromium, trichloroethane, trihalomethanes). 

 
2. Dissolved 
metals 
 
 
3. Solvents 
 
4. Total metals 
 

This class is as A in Table 10 with respect to occurrence, but would 
include substances that predominantly are associated with the 
particulate phase in effluents. The concentrations and CoV values for 
these substances would be more clearly influenced by works' 
performance – or, at least, the effectiveness of solids removal. Hence 
CoV values would tend to be higher at a treatment works where solids 
concentrations varied, and between works. (Examples: aluminium, 
iron, lead, BDEs, manganese APEs, APEOs). 

 
5. Dissolved 
metals 

 
6. Biocides, 
etc 

These are determinands that are discharged or used on a seasonal or 
ad hoc basis and are predominantly present as dissolved species in the 
effluent. This would lead to a high annual CoV that might be similar 
across areas or different treatment works.  (Examples: atrazine, 
simazine, other relatively soluble herbicides, DEHP (in car 
washes), soluble substances that are present owing to an 
intermittent local discharge). 

 
7. Biocides, 
etc 

This class is as C, but includes substances associated with 
particulates. These substances would be subject to a high annual CoV 
and be less comparable with respect to CoV across treatment works 
(examples PAHS, pesticides with high Kow

1, high Kow substances 
present owing to an intermittent local discharge). 

 

  

Values of Kow can be considered to have some meaning in themselves, since they represent the 
tendency of the chemical to partition itself between an organic phase (e.g., a fish, a soil) and an 
aqueous phase. Chemicals with low Kow values (e.g., less than 10) may be considered relatively 
hydrophilic; they tend to have high water solubilities, small soil/sediment adsorption coefficients, 
and small bioconcentration factors for aquatic life. Conversely, chemicals with high Kow values 
(e.g., greater than 104) are very hydrophobic.  

C.o.V coefficient of variation The coefficient of variation is a useful because the standard 
deviation of data must always be understood in the context of the mean of the data. The 
coefficient of variation is a dimensionless number. So when comparing between data sets with 
different units or widely different means, one should use the coefficient of variation for 
comparison instead of the standard deviation. 

Table 10 – Examples of substances in each Group 
 
Group Class Example substances 
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1. Total metals A Antimony  \  Arsenic  \ Molybdenum  \  Nickel  \  Selenium  
2. Dissolved 
metals 

A Antimony  \  Arsenic  \   Molybdenum  \  Nickel  \  Selenium   

3. Solvents A 1,1,2-Trichloroethane  \  1,2-Dimethylbenzene (O-Xylene)  \ 
Benzene  \  Ethenylbenzene {Vinylbenzene} {Styrene}  \  
Tetrachloromethane (Carbon Tetrachloride)  \  Toluene 
(Methylbenzene)  \  Xylene (m and p)(1,3+1,4-
Dimethylbenzene) 

4. Total metals B Chromium (VI)  \  Methylmercury  \  Platinum group metals  \  
Silver   

5. Dissolved 
metals 

B Cadmium  \  Chromium (VI) \  Methylmercury  \  Platinum group 
metals  \  Silver     

6. Biocides, 
etc 

C Fenitrothion  \  Fenthion  \  Malathion  \  Parathion (Parathion 
Ethyl)  \  Parathion-Methyl \ DEHP  

7. Biocides, 
etc 

D Aldrin  \  DDT (op)  \  DDT (PP) \ PAHs  

 
Table 11 – SD factor values (K) for other substances 

 
a. Standstill Limits 

 
Group (from 
Table 6) 

PCCut = 40 
percent 
Base percentile 
= 80 percent 

PCCut = 60 
percent 
Base percentile 
= 80 percent 

PCCut = 80 
percent 
Base percentile 
= 80 percent 

PCCut = 90 
percent 
Base percentile 
= 90 percent 

PCCut = 95 
percent 
Base percentile = 
90 percent 

1 3.4 3.6 3.7 3.0 2.6 

2 3.0 3.6 3.7 3.1 3.2 

3 3.7 3.6 3.7 3.2 2.7 

4 3.7 3.7 3.6 3.2 2.7 

5 2.7 2.9 3.5 3.1 2.5 

6 3.7 3.9 4.0 2.1 3.0 

7 2.6 3.4 2.8 2.7 2.8 

 
b. River Needs Limits 

 
  

Group (from 
Table 6) 

PCCut = 40 
percent 
Base percentile 
= 95 percent 

PCCut = 60 
percent 
Base percentile 
= 95 percent 

PCCut = 80 
percent 
Base percentile 
= 95 percent 

PCCut = 90 
percent 
Base percentile 
= 95 percent 

PCCut = 95 
percent 
Base percentile = 
95 percent 

1 2.1 2.2 2.2 2.4 2.6 

2 1.8 2.1 2.1 2.4 3.2 

3 2.2 2 2.1 2.3 2.7 

4 2.3 2.1 2 2.3 2.7 

5 1.4 1.4 1.5 2.1 2.5 

6 2.5 2.4 2.5 2.3 3.0 

7 1.3 1.7 1.3 1.6 2.8 

   
 

 
h. You then need to calculate the ratio of the 99.5 percentile to the Base percentile.  

 
Use your “K” value and your “S” value in the following Formula 
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Ratio of 99.5 percentile to Base percentile = 10 (k x s) 

 
(On a scientific calculator, type in 10, then x^y, then (K x S) 

 
Make a note of this “ratio of 99.5 percentile to Base percentile” figure. 

 
i.  Take your ranked data without the less thans removed.  You need to 

calculate the “Base percentile value” from the sorted data. The “Base 
percentile value” is the rth sample value from lowest to highest, where: 

 
r = (Base percentile/100) x (N + 1) 
 
N = The number of values in your dataset.  
 
When r has a fractional component (e.g. 45.7) then the “Base percentile Value” 
should be determined by interpolation from the adjacent values (e.g. If the result is 
45.7, then calculate 0.7 times the difference between the 45th and 46th values and 
add the result to the 45th value).  
 
e.g. If your calculation tells you to use the 61.75 value, take the  61st and 62nd 
values   e.g. 0.725 and 0.645. Calculate the difference between the two e.g 0.08 and 
multiply this by 0.7 i.e. 0.056. Add this to 61st value i.e. 0.056 + 0.725 = 0.781 
 
Make a note of this “Base percentile value” figure 

 
Note: Base percentile and “Base percentile Value” are not the same thing. 
Base percentile is 80, 90 or 95 percent. “Base percentile value” is the actual 
number that you select in your ranked data.  

 
j. Finally, calculate the 99.5 percentile as:  

 
 Ratio of 99.5 percentile to Base percentile (calculated above) x Base percentile 
 Value 

 
Then double this 99.5 percentile to give the upper tier limit for the Permit   

 
Note: Monte Carlo should be used to confirm that the upper tier limit will not 
result in a failure of the MAC (or 95 percentile) EQS, if there is one.  

 
 
GLOSSARY for Hi-Tail method 
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(i) PCCut – The percentage of values you need to discard from the 
ranked sample data for any determinand to ensure that the remaining data 
contains no less-than values. 

 
(ii) HiTail – The HiTail is the part of the dataset remaining after you have 
removed the PCCut. It will only contain real values. This is also the name 
given to this method developed by WRc for deriving extreme percentile values 
from three elements: a Base percentile; the standard deviation of the logged 
data above the PCCut and the relevant SD Factor. 

 
(iii) SD Factor – A number that when multiplied by the standard deviation 
of the logged data in the HiTail and antilogged gives the ratio between two 
specific percentiles. 

 
(iv) Base percentile – A percentile (e.g. 95 percentile) that you can readily 
estimate from a historical dataset and from which you can derive the 99.5 
percentile.  

 

6.3.2 Calculating standstill limits for trade discharges to freshwaters and 
TraC waters  
 
Numeric emission limits for trade discharges are set as maximum emission limit 
values rather than 95 percentile and upper tier limits.  

 
As for sewage discharges, the 95 percentile limit should be calculated using the 
Hi-Tail method as detailed in Section 6.3.1.1. This 95 percentile should usually 
be doubled and set as a maximum emission limit value (the Hi-Tail method 
cannot be used to calculate an upper tier as this method is only applicable to 
sewage discharges). If the trade effluent quality is variable, and doubling the 95 
percentile gives a maximum emission limit value which cannot be complied with, 
a higher emission limit value, can be considered providing that this poses no 
threat to the quality of the receiving water, the MAC (or 95 percentile) EQS or 
any other river standards or classifications.  
 
6.3.3 Calculating river needs limits for discharges to freshwaters 
 
6.3.3.1 Determining the deterioration allowed in the watercourse 
Modelling is used to determine the river needs limit which should be applied to a 
permit to control a substance. However, before modelling can be carried out, the 
amount of deterioration which will be allowed in the watercourse must be 
determined, using the following hierarchy. 
 
 

Option Which target? When to use it 
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1 Set limit at BAT 
/ BTMA 

When considering new discharges (either new outlets to the 
environment or assessment of a substance for the first time) only. 
In cases where a ‘best available technology’ is known and is 
justified* and would not cause a failure of EQS or any other 
environmental target in the receiving watercourse  
* may not limit deterioration to < 10 percent of current quality. 

=2 Current quality + 
10 percent 

When considering new discharges (either new outlets to the 
environment or assessment of a substance for the first time) only. 
Where BAT / BTMA is not justified or information is not available 
and where actual upstream data exist. 
In cases where the calculated limit would not result in deterioration 
beyond the EQS or any other environmental target 
Where the calculated limit is achievable and affordable 

=2 Current 
downstream 
quality + 10 
percent 

When considering applications for increased volumes or 
introduction of additional chemical load at existing discharges. 
Where actual downstream data exist (downstream of the discharge 
with no other major inputs), these should be used. Where there are 
no downstream data, the concentration downstream of the existing 
discharge should be calculated. 
In both cases, the downstream quality should be entered into Monte 
Carlo as upstream quality and 10 percent deterioration of this 
quality should be permitted.  
Where the calculated limit does not result in deterioration beyond 
the EQS or any other environmental target 
Where the calculated limit is achievable and affordable 

=3 Current quality + 
10 percent of 
EQS 

When considering new discharges (either new outlets to the 
environment or assessment of a substance for the first time) only. 
In cases where the calculated limit would not result in deterioration 
beyond the EQS or any other environmental target 
Where the calculated limit is achievable and affordable 

=3 Current 
downstream 
quality + 10 
percent of EQS 

When considering applications for increased volume or introduction 
of additional chemical load at existing discharges. 
In cases where the calculated limit would not result in deterioration 
beyond the EQS or any other environmental target 
Where the calculated limit is achievable and affordable 

=4 Current quality + 
additional 
increments of 
10 percent (up 
to EQS) 

When considering new discharges (either new outlets to the 
environment or assessment of a substance for the first time) only. 
 

=4 Current 
downstream 
quality + 
additional 
increments of 
10 percent  

When considering applications for increased volume or introduction 
of additional chemical load at existing discharges. 
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6.3.3.2 Setting the river needs limit 
 
Trade discharges 

 
For trade discharges, the 95 percentile river needs limit should be calculated 
using the backwards calculation in Monte Carlo (using the permitted flow rather 
than actual flow data, where both are available). This 95 percentile should then 
be doubled to give a maximum emission limit value for the permit.    
 
Sewage discharges  
For sewage discharges, the 95 percentile river needs limit is set to comply with 
the annual average EQS (and the MAC (or 95 percentile) EQS, where 
applicable). This 95 percentile should be determined in Monte Carlo, using the 
backwards calculation (using the permitted flow rather than actual flow data, 
where both are available). However, it is not reasonable to double the 95 
percentile to give an upper tier in this case, due to the variable nature of sewage 
discharges.  

 
The relationship between the 95 percentile and UT limit should be calculated 
using the Hi-Tail method, as follows:   

 
i. Calculate the required 95 percentile limit for the determinand using Monte 

Carlo. 
  
ii. We do not usually use the 99.5 percentile given by the Monte Carlo model 

to derive the upper tier. If you have historic data for the site then follow the 
steps in Section 6.3.1.2 to calculate the ratio of 99.5 percentile to the Base 
percentile. Use the 95 percentile as the Base percentile. Having calculated 
the ratio apply it to the 95 percentile calculated in Monte Carlo to give a 
99.5 percentile. Double this value and set it as the upper tier limit. 
However, if you do not have any suitable data for the site, or it is a new 
discharge, then use the 99.5 percentile value from Monte Carlo and 
double it to give you the upper tier.   

 
If there is a MAC (or 95 percentile)  EQS for the substance as well as an AA 
EQS, the calculated UT limit should be checked in Monte Carlo using the forward 
calculation, to ensure that it does not cause EQS failure.  
 
6.3.3.3 Setting limits for metals 

 
The modelling tests take account of the dissolved fraction of metals, where 
necessary, and determine if there is any risk to the dissolved EQS or 
deterioration against it. Modelling against the dissolved fraction avoids the 
precautionary approach of assuming that all the total metal exists in the 
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dissolved fraction. However, permit limits should be determined using the total 
metals data and set as total metals, to ensure that the river is protected.  
 
6.3.4 Calculating “river” needs limits for discharges to TraC waters  
 
It is assumed that for PPC installations, the proposed discharge meets the 
requirements for BAT. 
 
Under the EQS Directive, mixing zones are allowed. A Mixing Zone is defined in 
the EQS Directive as “that part of a body of surface water restricted to the 
proximity of the discharge within which the Competent Authority is prepared to 
accept EQS exceedence, provided that it does not affect the compliance of the 
rest of the water body with the EQS”. 
 
The first stage is to model the Mixing Zones. The objective is to obtain an 
understanding of the size and extent of the mixing zones in three dimensions. 
The mixing zones need to be determined for both the AA and/or MAC (or 95 
percentile) EQS, depending on what EQSs are available for the substances 
which are to be considered. It is suggested that where the mixing zones are 
required for more than one substance, the process can be made simpler by first 
determining the three-dimensional contours for dilutions following discharge. 
These contours can then be converted into Mixing Zones based on the dilution 
required to meet EQS for each substance. Where a substance decays over time, 
and there is a known decay rate for the proposed discharge within the specific 
receiving waters, this decay rate can be included in the modelling of the mixing 
zones, provided that this is appropriate for the time and distance scales relevant 
to the modelling. 
For existing discharges, use the measured flow and concentration data.  For new 
discharges, use the concentrations and flows upon which the permit application 
is based. 
 
The second stage is to determine if the Mixing Zones are acceptable. The 
European guidance on the Acceptability of Mixing Zones should be followed, as 
its use is a statutory requirement of the EQS directive. Whether or not a Mixing 
Zone is acceptable is dependent on a number of factors, such as: its absolute 
size; its size relative to the size of the water body, and its location relative to 
designated waters such as SACs, SPAs, SSSIs and shellfish waters. Note that 
where the discharge impacts on a site designated under the Habitats Directive, 
the Environment Agency will consult Natural England (NE) or Natural Resources 
Wales (NRW). 
 
If the Mixing Zones for all substances are all considered to be acceptable, then 
the discharge can be permitted. The limits are set in the same way as for 
discharges to freshwaters. 
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If any one of the Mixing Zones is considered to be unacceptable, then a revised 
smaller Mixing Zone which is considered acceptable must be determined.  This 
may not require further modelling as an appropriate dilution-based contour can 
be selected – from this the required discharge limits (which will be tighter than 
those applied for) can be determined. 

 
 
6.3.5 Limits for Installations’ discharges to sewer 
 
The operator of an installation has a number of options for the disposal of 
aqueous effluents.  These are: 
 
• On-site effluent treatment plant with discharge of the treated effluent to 

surface waters (i.e. rivers or coastal waters). 
• Connection to the foul sewer and discharge of the effluent untreated or 

partially treated. 
• Collection in a storage tank and taken offsite by road tanker for disposal. 

 
Where an operator opts for a discharge of untreated or partially treated effluent to 
sewer, the operator must demonstrate that a discharge to sewer is the Best 
Available Technique (BAT) and achieves at least an equivalent level of protection 
to the environment as if the effluent were treated on-site. 

 
In the event that a discharge to sewer from an Installation includes a Special 
Category Effluent (SCE), an SCE referral is not required, as the Installation and 
all of its emissions are regulated by an Environmental Permitting Regulations 
(EPR) permit. This means that as part of our determination, we have assessed 
the impacts of the effluent on the receiving water and decided whether or not we 
need to control any substances with numeric emission limits in the permit. 
 
The operator must also hold a trade effluent consent from the Sewerage 
Undertaker (SU), which allows the Installation to discharge to the foul sewer. The 
SU will have assessed the impact of the trade effluent discharge on the integrity 
of the sewer system and the receiving sewage treatment works (STW), imposing 
control of any substances as necessary. In particular, they must ensure that their 
STW continues to meet any numeric emission limits that are in the EPR permit 
for the STW. 

 
A Memorandum of Understanding (MoU) between the Environment Agency (EA) 
and Water UK is currently under review.  The MoU sets out the Roles and 
Responsibilities of the EA and SUs in the “Issuing of EPR Permits and the Setting 
of Trade Effluent Consents in Relation to Discharges to Sewer”. This will include 
details of the information required on the condition of the sewer system and 
overflow frequency, the need to review STW permits when an Installation permit 
is granted/varied, how information should be shared between the EA, SU and 
operator and procedures for consultations, compliance and enforcement. 
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Numeric emission limits from SU trade effluent consents should not routinely be 
replicated in EPR permits. However, numeric emission limits can be included 
where there is an environmental requirement, as shown by the H1 assessment. 
This will have taken into account the treatment provided at the STW through use 
of a sewage treatment reduction factor (STRF). 
 
6.4 Consultation with operators 
 
Once a permit has been drafted, the operator is given ten working days to review 
and comment on the permit and its conditions.  
 
The water companies have requested that the following information is sent in 
conjunction with the permit, to assist with interpretation of the limits and 
conditions imposed: 
 

1. The modelling test(s) which each substance failed i.e. the reason that a 
permit limit has been imposed. 

2. If the limit is a standstill limit, the percentage deterioration which has been 
permitted in the river. 

3. If the limit is a standstill limit, the limit which would have been set if the limit 
had been calculated to meet river needs (i.e. the limit which would have 
been set if only 10 percent deterioration was permitted). 

 
This information may also be sent to other operators if appropriate, or if the 
information is requested. 
 
For discharges to TraC waters, applicants will have been involved with, and 
probably provided, most of the information supporting the application. It should 
therefore be clear how any permit limits have been derived.  However, you are 
uncertain about how a limit for a substance has been determined, you can 
request clarification from the Environment Agency. 
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Section 7 - Future issues and proposed changes 
Under the EC Priority Substances Directive 2013/39/EC (which updates the 
Environmental Quality Standards Directive 2008/105/EC), some of the existing 
EQSs will be revised and will apply from 22 December 2015. At the same time it 
is anticipated that new or revised standards for some UK Specific Pollutants will 
be applied (this will be confirmed in Directions to the Environment Agency). The 
Priority Substances Directive also introduces some new priority substances; 
these EQSs will apply from 22 December 2018. Further details of these changes 
are given below.  

 
7.1. Revised and new EQSs 
In 2015, the following revised EQSs for EU priority substances will come into 
force: 

 
 

 Inland Surface 
Waters1 

 Other Surface 
Waters (TraC 

Waters) 

 Biota 
standards
4 

No Name of substance AA-
EQS2 
µg/l 

MAC-
EQS3 
µg/l 

 AA-
EQS2 
µg/l 

MAC-
EQS3 
µg/l 

Category5  

2 Anthracene 0.1 0.1  0.1 0.1 PHS  

5 Brominated 
diphenylether (BDPE) 

n/a 0.14  
(sum of 
congeners 
28, 47, 99, 
100, 153 
and 154) 

 n/a 0.14  
(sum of 
congeners 
28, 47, 99, 
100, 153 
and 154) 

PHS 0.0085 
μg/kg in 

fish 

16 Hexachlorobenzene 
(HCB) 

n/a 0.05  n/a 0.05 PHS 10 μg/kg in 
fish 

17 Hexachlorobutadiene 
(HCBD) 

n/a 0.6  n/a 0.6 PHS 55 μg/kg in 
fish 

21 Mercury and its 
compounds 

n/a 0.07  n/a 0.07 PHS 20 μg/kg in 
fish 

28 Benzo(a)pyrene 
(BaP)6 

1.7x10-4 0.27  1.7x10-4 0.27 PHS 5 μg/kg 
BaP in 

crustacean
s or 

molluscs 

28 Benzo(b)fluoranthene 0.017  0.017 PHS 

28 Benzo(k)fluoranthene 0.017  0.017 PHS 

28 Benzo(g,h,i)perylene 8.2x10-3  8.2x10-3 PHS 

28 Indeno(1,2,3-
cd)pyrene n/a  n/a PHS 

12 Di(2-
ethylhexyl)phthalate 
(DEHP) 

1.3 n/a  1.3 n/a PHS 
(change in 

status – 
previously 

PS)  
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 Inland Surface 
Waters1 

 Other Surface 
Waters (TraC 

Waters) 

 Biota 
standards4 

No Name of substance AA-
EQS2 
µg/l 

MAC-
EQS3 
µg/l 

 AA-
EQS2 
µg/l 

MAC-
EQS3 
µg/l 

Category5  

15 Fluoranthene 0.0063 0.12  0.0063 0.12 PS 30 μg/kg in  
crustaceans 
or molluscs  

20 Lead and its 
compounds 

1.2 
(bioav-
ailable) 

14  1.3 14 PS  

22 Naphthalene 2 130  2 130 PS  

23 Nickel and its 
compounds 

4  

(bioav-
ailable) 

34  8.6 

 

34 PS  

33 Trifluralin 0.03 n/a  0.03 n/a PHS 
(change in 

status – 
previously 

PS) 

 

Notes:       
1 Inland surface waters encompass rivers and lakes and related artificial or heavily modified 
water bodies 
2 AA: annual average  
3 MAC: maximum allowable concentration 
4  Corresponds to concentrations of substance (wet weight) in the flesh of fish or other 
organisms 
5  PHS - Priority Hazardous Substances; PS - Priority Substances  
 
n/a  Not applicable.  

 
 
When screening and modelling permits, it would be prudent to take these revised 
EQSs into account as, from 2015 onwards, we will be assessing discharges 
against these standards. 
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In 2018, the following EQSs for new EU priority substances will come into force, 
and these should be considered in the longer term: 
 

  Inland Surface 
Waters1 

 Other Surface 
Waters (TraC 

Waters) 

 Biota 
standards4 

No Name of 
substance 

AA-
EQS2 
µg/l 

MAC-
EQS3 
µg/l 

 AA-
EQS2 
µg/l 

MAC-
EQS3 
µg/l 

Category5  

34 
Dicofol 

1.3x10-3 n/a  3.2×10–5 n/a PHS 33 μg/kg in 
fish 

35 Perfluorooctane 
sulfonic acid and 
its salts (PFOS)  

6.5×10–4 36  1.3×10–4 7.2 PHS 9.1 μg/kg in 
fish 

36 Quinoxyfen 0.15 2.7  0.015 0.54 PHS  

37 Dioxins and 
dioxin-like 
compounds  

 n/a   n/a PHS 0.0065 
μg/kg6 in fish 

38 

Aclonifen 

0.12 0.12  0.012 0.012 PS  

39  Bifenox                                    
(Methyl 5-(2,4-
dichlorophenoxy)-
2-nitrobenzoate) 

0.012 0.0012  0.04 0.004 PS  

40 Cybutryne 
(Irgarol®) 

0.0025 0.016  0.0025 0.016 PS  

41 Cypermethrin 8×10–5  6×10–4  8×10–6 6×10–5 PS  

42 Dichlorvos 6×10–4 7×10–4  6×10–5 7×10–5 PS  

43 Hexabromocyclo-
dodecane 
(HBCDD) 

0.0016 0.5  0.0008 0.005 PS 167 μg/kg in 
fish 

44 Heptachlor & 
heptachlor 
epoxide 

2×10–7 3×10–4  1×10–8 3×10–5 PS 6.7×10–3 
μg/kg in fish  

45 Terbutryn  0.065 0.34  0.0065 0.034 PS  
 
Notes:       
1 Inland surface waters encompass rivers and lakes and related artificial or heavily modified 
water bodies 
2 AA: annual average  
3 MAC: maximum allowable concentration. 
4  Corresponds to concentrations of substance (wet weight) in the flesh of fish or other 
organisms 
5  PHS - Priority Hazardous Substances; PS - Priority Substances  
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6 Sum  of PCDD (polychlorinated dibenzo-p-dioxins),  PCDF (polychlorinated dibenzofurans), 
and PCB-DL (dioxin-like polychlorinated biphenyls)  

TEQ (toxic equivalents according to the World Health Organisation 2005) 
n/a  Not applicable.  

 
.  

This guidance will be updated to include standards for Specific Pollutants once 
these have been confirmed in Directions to the Environment Agency. Revised 
standards are expected for the following Specific Pollutants:  

• 2,4-Dichlorophenol 
• Copper  
• Diazinon 
• Permethrin 
• Toluene 
• Zinc  

 
The following substances are expected to become new Specific Pollutants 

• 3,4-dichloroaniline 
• Benzyl butyl phthalate 
• Carbendazim 
• Chlorothalonil 
• Glyphosate 
• Manganese  
• Methiocarb 
• Pendimethalin 
• Tetrachloroethane 
• Triclosan 

 
 
 
7.2 Bioavailable EQSs 

 
Biotic Ligand Models (BLMs) are being developed which can be used to set new 
EQSs for some substances to take account of bioavailability. The EQSs will take 
account of how much of a metal in the water body is “available” to organisms, 
and how much of the metal is in a form which can not affect them. EQSs are 
currently being developed for five metals, which are zinc, copper, manganese, 
nickel and lead.  

 
Previously, water hardness was thought to be the main factor affecting toxicity of 
metals, which is why some metal EQSs are linked to hardness. However, while 
this is true for fish, recent research has shown that there is little or no 
relationship between hardness and the toxicity of metals to invertebrates or 
algae. 
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Bioavailability reflects what the organism in the watercourse actually 
“experiences”.  Metals will be more toxic to aquatic organisms in some 
circumstances than in others. EQSs are currently set as dissolved metal 
concentrations, but not all of this dissolved metal will be bioavailable. Less than 
5 percent of the metal may be bioavailable under some conditions. 

 
Bioavailability is primarily affected by pH, calcium concentration and Dissolved 
Organic Carbon (DOC). DOC is the carbon remaining in a water body after 
bacteria have broken down organic matter in the water e.g. sewage and plant 
material. DOC is very important in the transport of metals in aquatic systems. 
Metals form extremely strong complexes with DOC, enhancing metal solubility 
while also reducing metal bioavailablity. A higher concentration of DOC therefore 
means that there will be less bioavailable metal. 

 
Typical river water has a DOC of 1 – 8 mg/l. Typical sewage has a DOC of 5 – 
20 mg/l. Metals are therefore most toxic in “clean” water and least toxic in “dirty” 
water. Using BLMs, a baseline bioavailable EQS will be set for each metal. The 
BLM model will then give a factor to multiply this baseline EQS by for each 
watercourse/water body, depending on the local concentrations of DOC, calcium 
and pH. 

 
When the bioavailable EQSs have been developed and a method for permitting 
using these EQSs has been agreed, these EQSs will replace the current EQSs 
for these substances in Appendix 1. This guidance will be revised to describe 
how these new EQSs should be interpreted for these substances.  

  
 
 7.3. Biota  
 

The EQSD sets biota standards for three priority hazardous substances, which 
are to be used in addition to the water column standards used in this guidance. 
These are as follows:  

 
• Mercury and its compounds  20 µg/kg 
• Hexachlorobenzene   10 µg/kg 
• Hexachlorobutadiene   55 µg/kg 

 
These standards refer to the concentration (wet weight) of the substance in the 
tissue of organisms. The selection of organism is only defined as prey tissue 
choosing the most appropriate indicator from among fish, molluscs, crustaceans 
and other biota. This has largely been interpreted in the UK as applicable to fish 
in freshwaters and fish and/or mussels in TraC waters.  

 
To date much of the focus of risk assessments, monitoring and compliance work 
for the above substances has been focussed on the water column standards. 
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However, biota standards will be increasing used in the future, particularly as 
more biota standards are currently being proposed in revisions to the EQSD. 

 
For permitting, there is not currently an approach that relates permit limits to 
compliance with a biota EQS. Therefore, in the interim, water column standards 
should be used, until a permitting-applicable method for biota standards is 
devised.  
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Appendix 1 – EQSs for Surface Waters 
 
The EQSs for all substances are listed below.  
NB EQSs are for total concentrations unless specified. 
 
Refer to Section 7 for details of future changes to these standards. 
  
Appendix 1 Table 1  
Priority Hazardous Substances (PHS), Priority Substances (PS) and Other 
Pollutants (OP) 
 
Note: With the exception of cadmium, lead, mercury and nickel the EQS values are expressed as total 
concentrations in the whole water sample. In the case of these metals the EQS refers to the dissolved 
concentration, i.e. the dissolved fraction of a water sample obtained by filtration through a 0.45 μm filter or any 
equivalent pre-treatment. EQS may be revised over time, due to new legislation or new scientific information. The 
Regulators will update the data in this guidance from time to time, and the Operator should ensure that they use 
the most up to date of these benchmarks. 
 
***Ensure that you have read the notes below this table*** 
 

  Inland Surface 
Waters(ii) 

 Other Surface Waters 
(TraC Waters) 

 

No Name of 
substance 

AA-EQS (i) 
µg/l 

MAC-EQS (iii) 
µg/l 

 AA-EQS (i) 
µg/l 

MAC-EQS (iii) 
µg/l 

Category 

1 Alachlor 0.3 0.7  0.3 0.7 PS 

2 Anthracene 0.1 0.4  0.1 0.4 PHS 

3 Atrazine 0.6 2.0  0.6 2.0 PS 

4 Benzene 10 50  8 50 PS 

5 Brominated 
diphenylether (iv) 

0.0005 
 

N/A  0.0002 
 

N/A PHS 

6 Cadmium and 
its compounds 
(depending on 
water hardness 
classes) (v) 

Dissolved 

≤0.08 (Class 
1) 
0.08 (Class 
2) 
0.09 (Class 
3) 
0.15 (Class 
4) 
0.25 (Class 
5) 

≤0.45 (Class 1) 
0.45 (Class 2) 
0.6 (Class 3) 
0.9 (Class 4) 
1.5 (Class 5) 

 0.2 ≤0.45 (Class 1) 
0.45 (Class 2) 
0.6 (Class 3) 
0.9 (Class 4) 
1.5 (Class 5) 

PHS 

6a Carbon 
tetrachloride (vi) 

12 N/A  12 N/A OP 

7 C10-13 
Chloroalkanes 

0.4 1.4  0.4 1.4 PHS 

8 Chlorfenvinphos 0.1 0.3  0.1 0.3 PS 

9 Chlorpyrifos 
(Chlorpyrifos-
ethyl) 

0.03 0.1  0.03 0.1 PS 
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9a Cyclodiene 
pesticides: 
Aldrin (vi) 
Dieldrin (vi) 
Endrin (vi) 
Isodrin (vi) 

 
 
∑ = 0.01 

 
 
N/A 

  
 
∑ = 0.005 

 
 
N/A 

OP 

9b DDT total (vi), (vii) 0.025 N/A  0.025 N/A OP 

para-para-DDT 
(vi) 

0.01 N/A  0.01 N/A OP 

10 1,2-Dichloro-
ethane 

10 N/A  10 N/A PS 

11 Dichloro-
methane 

20 N/A  20 N/A PS 

12 Di(2-ethylhexyl)-
phthalate 
(DEHP) 

1.3 N/A  1.3 N/A PS 

13 Diuron 0.2 1.8  0.2 1.8 PS 

14 Endosulphan 0.005 0.01  0.0005 0.004 PHS 

15 Fluoranthene 0.1 1  0.1 1 PS 

16 Hexachloro-
benzene 

0.01 0.05  0.01 0.05 PHS 

17 Hexachloro-
butadiene 

0.1 0.6  0.1 0.6 PHS 

18 Hexachloro-
cyclohexane 

0.02 0.04  0.002 0.02 PHS 

19 Isoproturon 0.3 1.0  0.3 1.0 PS 

20 Lead and its 
compounds 
 
Dissolved 

7.2 N/A  7.2 N/A PS 

21 Mercury and its 
compounds 
 
Dissolved 

0.05 0.07  0.05 0.07 PHS 

22 Naphthalene 2.4 N/A  1.2 N/A PS 

23 Nickel and its 
compounds 
 
Dissolved 

20 N/A  20 N/A PS 

24 Nonylphenol 
(4-Nonylphenol) 

0.3 2.0  0.3 2.0 PHS 

25 Octylphenol  
((4-(1,1’,3,3’- 
Tetramethyl-

0.1 N/A  0.01 N/A PS 
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butyl) 
-phenol)) 

26 Pentachloro-
benzene 

0.007 N/A  0.0007 N/A PHS 

27 Pentachloro-
phenol 

0.4 1  0.4 1 PS 

28 Polyaromatic 
Hydrocarbons 
(PAH) (viii) 

N/A N/A  N/A N/A PHS 

Benzo(a)-
pyrene 

0.05 0.1  0.05 0.1 PHS 

Benzo(b)-fluor-
anthene 

 
∑ = 0.03 

 
N/A 

  
∑ = 0.03 

 
N/A 

PHS 

Benzo(k)fluor-
anthene 

  PHS 

Benzo(g,h,i)-
perylene 

 
∑ = 0.002 

 
N/A 

  
∑ = 0.002 

 
N/A 

PHS 

Indeno(1,2,3-
cd)-pyrene 

  PHS 

29 Simazine 1 4  1 4 PS 

29a Tetrachloro-
ethylene (vi) 

10 N/A  10 N/A OP 

29b Trichloro- 
ethylene (vi) 

10 N/A  10 N/A OP 

30 Tributyltin 
compounds  
(Tributyltin-
cation) 

0.0002 0.0015  0.0002 0.0015 PHS 

31 Trichloro-
benzenes 

0.4 N/A  0.4 N/A PS 

32 Tricholoro-
methane 
(chloroform) 

2.5 N/A  2.5 N/A PS 

33 Trifluralin 0.03 N/A  0.03 N/A PS 

Notes: 
 

(i) This parameter is the annual average value of the Environmental Quality Standard 
expressed as the arithmetic mean of the concentrations measured at each 
representative monitoring point within the water body at different times during the 
year. Unless otherwise specified, it applies to the total concentration of all isomers. 

(ii) Inland surface waters encompass rivers and lakes and related artificial or heavily 
modified water bodies. 

(iii) This parameter is the Environmental Quality Standard expressed as a maximum 
allowable concentration (EQS – MAC). Where the MAC – EQS are marked as “not 
applicable”, the AA EQS values are considered protective against short-term pollution 
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peaks in continuous discharges since they are significantly lower than the values 
derived on the basis of acute toxicity. 

(iv) For the group of priority substances covered by brominated diphenylethers (No.5) 
listed in Decision 2455/2001/EC, an EQS is established only for congener numbers 
28, 47, 99, 100, 153, and 154. 
Alternative names for these substances are: 

 
BDPEs 
2,4,4'-tribromodiphenyl ether (PBDE28) 
2,2',4,4'-tetrabromodiphenyl ether (PBDE47) 
2,2',4,4',5-pentabromodiphenyl ether (PBDE99) 
2,2',4,4',6-pentabromodiphenyl ether (PBDE100) 
2,2',4,4',5,5'-hexabromodiphenyl ether (PBDE153) 
2,2',4,4',5,6'-hexabromodiphenyl ether (PBDE154) 
 
where PBDE stands for polybrominated diphenylether and BDPE stands for Brominated 
diphenylethers 
 
If your discharge contains more than one of these substances, you should add the 
concentrations together before assessing EQS compliance.   

(v) For cadmium and its compounds (No.6) the EQS values vary dependent upon the 
hardness of the water as specified in five class categories (Class 1:<40mg CaCO3/l, 
Class 2: 40 to <50 mg CaCO3/l, Class 3: 50 to <100 mg CaCO3/l, Class 4: 100 to 
<200 mg CaCO3/l,  Class 5 ≥200 mg CaCO3/l). 

(vi) This substance is not a priority substance but one of the other pollutants for which the 
EQS are identical to those laid down in the legislation that applied prior to the entry 
into force of this Directive. 

(vii) DDT total comprises the sum of the isomers 1,1,1 – trichloro-2,2 bis (p-chlorophenyl) 
ethane (CAS number 50-29-3; EU Number 200-024-3); 1,1,1-trichloro-2 (o-
chlorophenyl)-2-(p-chlorophenyl)ethane (CAS number 789-02-6; EU Number 212-
332-5); 1,1 –dichloro-2,2 bis (p chlorophenyl) ethylene (CAS number 72-55-9; EU 
Number 200-784-6); and 1,1 –dichloro-2,2 bis (p-chlorophenyl) ethane (CAS number 
72 54-8; EU Number 200-783-0). 

(viii) For the group of priority substances of polyaromatic hydrocarbons (PAH) (No.28), 
each individual EQS is applicable, i.e., the EQS for Benzo(a)pyrene, the EQS for the 
sum of Benzo(b)fluoranthene and Benzo(k)fluoranthene and the EQS for the sum of 
Benzo(g,h,i)perylene and Indeno(1,2,3-cd)pyrene must be met. 
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Appendix 1 Table 2 
Specific pollutants, substances with operational(iV) EQSs and “other 
substances”  
 

  Inland Surface Waters  Other Surface Waters 
(TraC Waters) 

 

 Name of 
substance 

AA-EQS 
µg/l 

MAC-EQS 
or percentile 

EQS 
µg/l 

 AA-EQS 
µg/l 

MAC-EQS 
or percentile 

EQS  
µg/l 

Category 

1 2-4-D 
(2-4 Dichloro-
phenoxyacetic 
acid) 

0.3 1.3 (95 
percentile) 

 0.3 1.3 (95 
percentile) 

Specific 
pollutant 

2 2-4-dichloro-
phenol 

20 N/A  20 N/A Specific 
pollutant 

3 4-chloro-3-
methyl-phenol 

40 N/A  40 N/A Other 
substance 

4 Abamectin 0.01 0.03  0.003 0.01 Operational 

5 Ammonia 
(un-ionised) 

N/A N/A  21 N/A Specific 
pollutant 

6 Arsenic 50 N/A  25 N/A Specific 
pollutant 

7 Azinphos methyl 
(dissolved) 

0.01 N/A  0.01 N/A Previously 
List 2(ii) 

8 Bentazone 500 N/A  500 N/A Other 
substance 

9 Biphenyl 25 N/A  25 N/A Other 
substance 

10 Boron 2000 N/A  7000 N/A Previously 
List 2(ii) 

11 Bromine (total 
residual oxidant) 

2 5  N/A 10 Operational 

12 Bromoxynil 
 

100 1000  100 1000 Operational 

13 Butylbenzyl 
phthalate 

20 100  20 100 Operational 

14 Carbendazim 
 

0.1 1  0.1 1 Operational 

15 Chloride 250000 N/A  N/A N/A Operational 

16 Chlorine 2 (total 
available) 

5 (95 percentile 
conc of total 

available) 

 N/A 10 ( 95 
percentile conc 
of total residual 

oxidant) 

Specific 
pollutant 

17 Chloronitro 
toluenes 

10 N/A  10 N/A Other 
substance 

18 2 – chlorophenol 
 

50 N/A  50 N/A Other 
substance 
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19 3 – chlorophenol 
4 – chlorophenol 
Total & individual 
monochlorophenols 

50 250  50 250 Operational 

20 Chlorothalonil 0.1 1.0  0.1 1.0 Operational 

21 Chlorotoluron 2 20  2 N/A Operational 

22 Chlorpropham 10 40  10 40 Operational 

23 Chromium (III) 
(dissolved) 

4.7 32 (95 
percentile) 

 N/A N/A Specific 
pollutant 

24 Chromium (VI) 
(dissolved) 

3.4 N/A  0.6 32 (95 
percentile) 

Specific 
pollutant 

25 Cobalt 
(dissolved) 

3 100  3 100 Operational 

26 Copper 
(dissolved) 
(depending on 
water hardness 
classes) (i) 

0 – 50            1 
50 -100          6 
100 – 250     10 
250+             28 

N/A  5 N/A Specific 
pollutant 

27 Coumaphos 0.03 0.1  0.03 0.1 Operational 

28 Cyanide 1 5 (95 percentile)  1 5 (95 percentile) Specific 
pollutant 

29 Cyfluthrin(iii) N/A 0.001 (95 
percentile) 

 N/A 0.001 (95 
percentile) 

Previously 
List 2(ii) 

30 Cypermethrin 0.0001 0.0004 (95 
percentile) 

 0.0001 0.0004 (95 
percentile) 

Specific 
pollutant 

31 Demetons 0.5 N/A  0.5 N/A Previously 
List 2(ii) 

32 Diazinon (Sheep 
dip) 

0.01 0.02 (95 
percentile) 

 0.01 0.1 (95 
percentile) 

Specific 
pollutant 

33 Dibutyl phthalate 8 40  8 40 Operational 

34 Dichlorobenzene 
(Sum of all 
dichlorobenzene 
isomers) 

20 200  20 200 Operational 

35 Dichlorvos 0.001 N/A  0.04 0.6 Other 
substance 

36 Diethyl phthalate 200 1000  200 1000 Operational 

37 Diflubenzuron 0.001 0.015  0.005 0.1 Operational 

38 Dimethoate 0.48 4 (95 percentile)  0.48 4 (95 percentile) Specific 
pollutant  

39 Dimethyl 
phthalate 

800 4000  800 4000 Operational 

40 Dioctyl phthalate 20 40  20 40 Operational 

41 Doramectin 0.001 0.01  0.001 0.1 Operational 

42 EDTA 400 4000  400 4000 Operational 

43 Fenchlorphos 0.03 0.1  0.03 0.1 Operational 

44 Fenitrothion 0.01 N/A  0.01 N/A Other 
substance 

45 Flucofuron(iii) N/A 1 (95 percentile)  N/A 1 (95 percentile) Previously 
List 2(ii) 

46 Fluoride 1000 (<50mg/l 3000 (<50mg/l  5000 15000 Operational 
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(dissolved) CaCO3) 
5000 (>50mg/l 

CaCO3) 

CaCO3) 
15000 (>50mg/l 

CaCO3) 
47 Formaldehyde 5 50  N/A N/A Operational 

48 Hydrogen 
sulphide 

0.25 1.0  N/A 10 Operational 

49 Ioxynil 10 100  10 100 Operational 

50 Iron (dissolved) 1000 N/A  1000 N/A Specific 
pollutant 

51 Ivermectin 0.0001 0.001  0.001 0.01 Operational 

52 Linuron 0.5 0.9 (95 
percentile) 

 0.5 0.9 (95 
percentile) 

Specific 
pollutant 

53 Malachite green 0.5 100  0.5 100 Operational 

54 Malathion 0.01 N/A  0.02 N/A Other 
substance 

55 Mancozeb 2 20  2 20 Operational 

56 Maneb 3 30  3 30 Operational 

57 MCPA 12 (pH,7) 
80 (pH>7) 

80 (pH,7) 
800 (pH>7) 

 80 800 Operational 

58 
 

Mecoprop 18 187 (95 
percentile) 

 18 187 (95 
percentile) 

Specific 
pollutant 

59 Methiocarb 0.01 0.16  0.01 0.16 Operational 

60 Mevinphos N/A 0.02  N/A N/A Previously 
List 2(ii) 

61 Nitrilotriacetic 
acid (NTA) 

1000 10000  3000 30000 Operational 

62 Omethoate 0.01 N/A  N/A N/A Previously 
List 2(ii) 

63 PCSDs(iii) N/A 0.05 (95 
percentile) 

 N/A 0.05 (95 
percentile) 

Previously 
List 2(ii) 

64 Pendimethalin 1.5 6  1.5 6 Operational 

65 Permethrin(iii) N/A 0.01 (95 
percentile) 

 N/A 0.01 (95 
percentile) 

Specific 
pollutant 

66 pH  6-9 (95 
percentile) 

  6-8.5 (95 
percentile) 

Operational 

67 Phenol 7.7 46 (95 
percentile) 

 7.7 46 (95 
percentile) 

Specific 
pollutant 

68 Pirimicarb 1 5  1 5 Operational 

69 Pirimiphos-
methyl 

0.015 0.05  0.015 0.05 Operational 

70 Prochloraz 4 40  4 40 Operational 

71 Propetamphos 0.03 0.1  0.03 0.1 Operational 

72 Propyzamide 100 1000  100 1000 Operational 

73 Silver 
(dissolved) 

0.05 0.1  0.5 1 Operational 

74        

74 Sulcofuron(iii)  25 (95 
percentile) 

  25 (95 
percentile) 

Previously 
List 2(ii) 

75 Sulphate 400,000 N/A  N/A N/A  Operational 

76 Styrene 50 500  50 500 Operational 
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77 Tecnazene 
(total) 

1 10  1 10 Operational 

78 Thiabendazole 5 50  5 50 Operational 

79 Tin (inorganic) 25 (total) N/A  10 (dissolved) N/A Operational 

80 Toluene 50 380 (95 
percentile) 

 40 370 (95 
percentile) 

Specific 
pollutant 

81 Total anions 250,000 N/A  N/A N/A Operational 

82 Triallate 0.25 5  0.25 5 Operational 

83 Triazaphos 0.005 N/A  0.005 N/A Previously 
List 2(ii) 

84 Tributyl 
phosphate 

50 500  50 500 Operational 

85 1,1,1-
trichloroethane 

100 N/A  100 N/A Other 
substance 

86 Triphenyltin and 
its derivatives 

N/A 0.02  N/A 0.008 Other 
substance 

87 1,1,2-
trichloroethane 

400 N/A  300 N/A Other 
substance 

88 Vanadium 20 (0-200 mg/l 
CaCO3) 

60 (200+ mg/l 
CaCO3) 

N/A  100 N/A Previously 
List 2(ii) 

89 Xylene 30 N/A  30 N/A Other 
substance 

90 Zinc 0 – 50             8 
50 -100         50 
100 - 250      75 
250+            125 

N/A  40 N/A Specific 
pollutant 

 
Notes: 
 

(i) There are four water hardness classes, as follows: 
0-50 mg CaCO3/l 
50-100 mg CaCo3/l 
100-250 mg CaCo3/l 
250+ mg CaCo3/l 
 
Note that these are different classes to those used for the priority hazardous substances, 
priority substances and other pollutants in Appendix Table 1. 

 
(ii) These substances were classed as List 2 under the Dangerous Substances Directive but 

have not been classified under WFD/EQS. The EQSs for these substances should be 
treated as operational EQSs for the purposes of this guidance. 

 
(iii) These five substances are mothproofing agents.  

 
(iv) Operational EQSs were primarily determined when substances were being identified as 

“List 2” for the Dangerous Substances Directive. These substances were not classified as 
List 2 but were subject to the same derivation process, so the EQSs are equally valid. 
These EQSs are based on the best information available at the time they were derived, 
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but may periodically need to be reviewed in light of any new toxicity data or other relevant 
information.  
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Appendix 2 – Screening and modelling tests - 
example calculations 

 
Screening tests – worked example 
 
a. Sample River and effluent data 

 
Toluene 
 
Effluent data 
Toluene mean conc  7.09 µg/l 
Toluene std dev 2.57 µg/l 
Toluene max  10.30 µg/l 
Number of samples 26 
  
Volume mean   6,545.3 m3/day 
Volume std dev 2,098.2 m3/day 
Volume max  10,967 m3/day 
 
 
River data 
Toluene upstream mean 2.25 µg/l 
Toluene upstream std dev 0.75 µg/l 
Toluene upstream max 5.02 µg/l 
  
Upstream Q95 flow  1500 m3/day 
Upstream mean flow  11546 m3/day 
 
 
b. Test 1 - Does the concentration of the substance in the discharge exceed 10 

percent of the EQS? 
 

Toluene AA EQS = 50 µg/l 
 
10 percent of toluene EQS = 5 µg/l 
 
Mean concentration of toluene in the discharge = 7.09 µg/l 
 
7.09 is great than 5, so the concentration of toluene in the discharge exceeds 10 percent of 
the EQS. Therefore, proceed to Test 2. 
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c. Test 2 - Does the Process Contribution (PC) exceed 4 percent of the EQS? 

 
PC =   (EFR x RC) 

  (EFR + RFR) 
 

Where: 
PC  =  Process Contribution (µg/l) 
EFR  =  Effluent Flow Rate (m3/s)  

For AA EQS use mean, for MAC (or 95 percentile) EQS use 
maximum 

RC  = Release Concentration of the pollutant in the effluent   
   (µg/l)  

For AA EQS use mean concentration, for MAC (or 95 percentile) 
EQS use maximum concentration. 

RFR  =  Q95 River Flow Rate (m3/s) (95 percent exceeded/low flow rate). 
 
First, convert flow data (if necessary) from m3/day to m3/second by dividing by 24 (hours), 
then 60 (minutes) then 60 (seconds) 
 
Using the sample data: 
 
PC =  0.07 x 7.09 

0.07 + 0.017  
 

PC  =  5.70 µg/l 
 
The AA EQS for toluene is 50µg/l and 4 percent of this EQS = 2µg/l 
 
The PC is greater than 4 percent of the EQS, so proceed to Test 3. 
 
d. Test 3: Does the difference between upstream quality and the Predicted 

Environmental Concentration (PEC) exceed 10 percent of the EQS? 
 
When the dilution is more than 10:1, the PEC is calculated as follows: 
 
PEC = PC + BC 

 
Where:  
PEC  =  Predicted Environmental Concentration (µg/l) 
PC  =  Process Contribution (µg/l) 
BC  =  Mean background (i.e. upstream) Concentration (µg/l)  
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Using the sample data, the dilution is less than 10:1, so this equation is not applicable. In 
this situation, the following equation must be used: 
 
 
PEC = (EFR x RC) + (RFR x BC) 

(EFR + RFR) 
 

Where: 
PEC  =  Predicted Environmental Concentration (µg/l) 
EFR  = Effluent flow rate (m3/s). For AA EQS use mean effluent    
 flow rate, for MAC (or 95 percentile) EQS use maximum effluent flow rate.  
RC       = Release concentration of pollutant in the effluent (µg/l) 

For AA EQS use mean concentration, for MAC (or 95 percentile) EQS use 
maximum concentration. 

RFR     = Q95 (95 percent exceeded) river flow rate (m3/s) 
BC       = Mean background (upstream) concentration (µg/l).  
 
 
Using the sample data: 
 
PEC  =  (0.07x7.09) + (0.017x2.25) 
   (0.07 + 0.017) 
 
PEC  =  0.4963 +0.03825 
   0.087 
 
PEC  =  6.14 
 
The difference between the PEC and upstream quality is therefore: 
 
6.14 – 2.25 = 3.89µg/l 
 
As 10 percent of the EQS is 5µg/l, the substance passes this test. If Test 4 is also passed, 
the substance can be screened out. If the test had been failed, the substance would need to 
pass through to phase 2 modelling. 
 
e. Test 4: Does the PEC exceed the EQS in the receiving water downstream of the 

discharge? 
 
The EQS for Toluene is 50µg/l.  
The PEC is 6.14µg/l. 
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Therefore the EQS is not exceeded, this test is passed along with Test 3, so the substance 
can be screened out. 
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Modelling tests – worked example 
 
These tests have been run using the same sample data as the screening examples, except 
the effluent data have been amended to increase the impact of the discharge.  
 
a. Sample River and effluent data 
 
Toluene 
 
Effluent data 
Toluene mean conc  15.09 µg/l 
Toluene std dev 4.57 µg/l 
Toluene max  10.30 µg/l 
Number of samples 26 
  
Volume mean   6,545.3 m3/day 
Volume std dev 2,098.2 m3/day 
Volume max  10,967 m3/day 
 
 
River data 
Toluene upstream mean 2.25 µg/l 
Toluene upstream std dev 0.75 µg/l 
Toluene upstream max 5.02 µg/l 
  
Upstream Q95 flow  1500 m3/day 
Upstream mean flow  11546 m3/day 
 
 
b. Modelling test 1 - risk to EQS 
 
The data are entered into Monte Carlo “Monte Carlo Simulation” as follows: 
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Click on “calculate the effect of input discharge quality”.  
The mean quality downstream of the discharge in this example is 8.58 µg/l. 
 
The annual average EQS for toluene is 50µg/l 
 
The EQS is therefore not exceeded downstream of the discharge and this modelling test is 
passed. 
 
In this case, it is clear that the EQS is not exceeded, but compliance with the EQS should be 
confirmed using the “Compliance with mean standards” test, as follows: 
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In this case there is no confidence (0.00 percent) that the standard was exceeded i.e. there 
is 100 percent confidence that the EQS is complied with. If there was 5 percent or more 
confidence that the standard was exceeded, you can not be confident that the EQS was 
complied with 95 percent of the time and modelling test is failed. 
 
b. Test 2 – deterioration of receiving water quality 

 
In this test, you are determining whether the discharge causes upstream quality to 
deteriorate by more than 10 percent of the EQS. The results from Test 1 can be used for this 
assessment (unless the substance being modelled is a metal, in which case the Monte Carlo 
simulation in Test 1 would need to be repeated with dissolved data for this test). 
 
In this example: 
 
AA EQS = 50µg/l 
10 percent of EQS = 5µg/l 
 
Deterioration in the river  = downstream mean – upstream mean 

=  8.58 – 2.25  
= 6.63 µg/l 

 
The deterioration in the river therefore exceeds 10 percent of the EQS and the modelling test 
is failed. A numeric emission limit is therefore required on the permit.  
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Appendix 3 – Pre-application/Duly making proforma 
 

Pre-application/Duly making guidance for discharges containing 
hazardous pollutants 

 
This document outlines the information required for the Environment Agency to determine an 
application for an environmental permit if the discharge contains, or potentially contains, any 
hazardous pollutants, as defined in the permitting of hazardous pollutants in discharges to 
surface water guidance. 
 
Applicants should undertake the initial screening of the sample data themselves, using the 
H1 screening tool – link. The following information is required to allow the assessment to be 
undertaken. 
 

1. Which substances may be present in the discharge? Substances may be 
present if they are: 

a. They have been measured (i.e. detected by chemical analysis) in the 
discharge. 

b. They are permitted or otherwise allowed to be discharged into the effluent  
c. They are dosed into the effluent.  

 
Further assistance is available in the permitting of hazardous pollutants in discharges to 
surface water guidance. 
 

2. For existing discharges, the discharge effluent will need to be analysed for all 
the substances which may be present in the effluent. Baseline (upstream) river 
quality data may also be beneficial, as it will provide more accurate information 
for the assessment to be undertaken. 
 
For new discharges, estimated or proxy site data will be necessary. 
 
For each substance, the following information is required. 

 
Substance The chemical name of the substance being analysed 
Unit The units of measurement. These will usually be micrograms per litre 

(µg/l), but may also be mg/l or ng/l. 
Maximum 
conc 

The maximum recorded concentration of the substance in the effluent 

Minimum 
conc 

The minimum recorded concentration of the substance in the effluent 

Mean conc The average recorded concentration of the substance in the effluent.  
Maximum 
flow 

The maximum recorded effluent flow 

Mean flow The average recorded effluent flow 
Number of 
samples 

The minimum number of samples required for screening and modelling is 
12; the ideal number is 36 (or, for new discharges, assumed means and 
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standard deviations can be accepted if effluent data are not available). 
Total and/or 
dissolved 
metal data 

As a minimum, total metal data are required for all metal analyses. 
Dissolved metal data are also required to allow accurate modelling; if 
dissolved metal data are not supplied, total metal data can be used for 
modelling but will result in a more precautionary assessment. 

Required 
limit of 
detection 

The the permitting of hazardous pollutants in discharges to surface water 
guidance should be checked to determine the minimum acceptable limit 
of detection for the analysis of each substance. If the detection limit used 
is not low enough, the analysis may need to be repeated. 

EQS The relevant Environmental Quality Standard for the substance. This can 
be found in Appendix 1 of the the permitting of hazardous pollutants in 
discharges to surface water guidance. 

 
 

The completed screening tool, along with the raw data used to generate the summary 
statistics, should be sent to the Environment Agency along with the completed permit 
application forms. 
 

 
 

 
 
 
  

  Annex D1                                       V2.0 October 2014 108 

This
 do

cu
men

t is
 ou

t o
f d

ate
 an

d w
as

 w
ith

dra
wn (

01
/02

/20
16

)



 

Appendix 4 –Methodology for power stations in 
TraC waters where process (or sub-process) waste 
streams are discharged into the cooling water. 
Introduction 
As stated in Section 2.4, this situation is considered to be a special case in terms of the H1 
risk assessment screening methodology.  This is because many power stations discharge at 
the shore-line into the intertidal zone. This means that the outcome of the screening tests, if 
hazardous pollutant levels exceed the EQS in the process waste streams, will be the need 
for modelling.  However, it is recognised that process waste streams are often discharged 
into the power station cooling water. The cooling water then provides an effective ‘initial 
dilution’ for these waste streams. In certain circumstances, it is appropriate for this dilution to 
be included, when considered in relation to the other screening tests, particularly that 
concerning EQS exceedance.   
Circumstances where allowance can be made for dilution by the cooling water are those 
power stations discharging to lower estuaries and to coastal waters, although existing 
background levels of the hazardous pollutant within the abstracted cooling water must be 
taken into account. 
For power station discharges to coastal or estuarine areas with restricted dilution/dispersion 
characteristics, or to the middle reaches of estuaries, the role of the cooling water for dilution 
will be considered on a site-specific basis. This is because there is the potential for an 
increased background level of the hazardous pollutant due to the discharge, and this may 
need to be predicted. 
For power stations discharging to a riverine estuary or direct to a low water channel in the 
upper reaches of an estuary, a similar approach to that used for all discharges to freshwater 
is considered appropriate. 
Calculation method for Predicted Average and Maximum Concentrations in Cooling 
Water 
The method of calculation is essentially mass balance, and needs to cover predicted 
average concentrations of a hazardous pollutant in the cooling water to assess against 
Annual Average EQS, and predicted maximum concentrations of a hazardous pollutant in 
the cooling water to compare against a Maximum Allowable Concentration EQS or a 95th 
percentile EQS. 
Predicted average concentrations in the cooling water 
Predicted average concentrations of a hazardous substance in the cooling water should be 
based on the average load of the hazardous pollutant in a process waste stream and the 
average operational cooling water flow rate with an average background concentration in the 
abstracted cooling water. 
This equates to: 
(Average Conc)CW = (Average Load)PWS + (Average Background Conc x Average CW Flow) 
    (Average PWS Flow + Average CW Flow)    
 
Where Conc is concentration, 
 CW is Cooling Water, and  
 PWS is Process Waste Stream 
 
Predicted maximum concentrations in the cooling water 
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Predicted maximum concentrations of a hazardous substance in the cooling water should be 
based on the maximum load of the hazardous pollutant in a process waste stream and the 
minimum operational cooling water flow rate with the maximum background concentration in 
the abstracted cooling water.  Note that where the EQS is a 95th percentile, the maximum 
background concentration can also be a 95th percentile. 
This equates to: 
(Maximum Conc)CW = (Maximum Load)PWS + (Maximum Background Conc x Minimum CW Flow) 
    (Relevant PWS Flow + Minimum CW Flow)    
 
Where Conc is concentration, 
 CW is Cooling Water, and  
 PWS is Process Waste Stream 
 
Outcome 
If the concentration of a hazardous pollutant therefore exceeds the relevant EQS (AA or 
MAC or percentile standard) in the cooling water flow, then there will be a mixing zone at the 
point of discharge, which will need to be modelled in an appropriate way. 
Additional Assessment in relation to No Deterioration 
The assessment defined above is essentially a test against EQS, but it will also define what 
the local increase in a hazardous pollutant is compared with the existing background 
concentration.  This is potentially useful in the context of ‘no deterioration’.   
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Appendix 5 – Sewage Treatment Reduction Factors 
 
 

 The first columns show the percentage removal rates for each substance. The last three 
columns show the sewage treatment reduction factor you should use in calculating the 
corrected concentration remaining in your effluent after sewage treatment. Some substances 
are not removed by the treatment process, but may be substantially volatilised during the 
process. You should allow for this in calculating the remaining concentration. 
 
Appendix B - Reduction of Substances by Sewage Treatment  

Substance 

Removal rates Sewage Treatment Reduction 
Factor (STRF) 

 Percent 
from 
water 

activate
d sludge 

plant 

Percen
t from 
water 
filter 

Percent 
volatilised 

proportio
n left in 

activated 
sludge 
plant 

Propor
-tion 
left in 
filter 

proportion 
left in 

effluent 
after 

volatilisatio
n 

1,2,3,4,5,6-
Hexachlorocyclohexane 
(HCH) 65 37   0.3500 0.6300   

1-Ethyl-3,5-dimethylbenzene - - 44.88     0.5512 

1-Hexene - - 93.81     0.0619 

2-(Methoxyethoxy)ethanol - - 0.18     0.9982 

2,4-dichlorophenoxyacetic 
acid (2,4-D) – ester and non-
ester 0 0 - 1.0000 1.0000   

2-Ethoxyethanol - - 0     1.0000 

2-Ethoxyethylacetate - - 0.18     0.9982 

2-Methoxyethanol - - 0     1.0000 

2-Methoxyethyl acetate - - 0.01     0.9999 

2-Methyl-2-butene  - - 97.49     0.0251 

2-Nitropropane - - 5.69     0.9431 

3-Methyl-1-butene - - 98.35     0.0165 

4,4’-Methylene dianiline - - 0     1.0000 

4,4’-Methylenebis(2-
chloroaniline) - - 0     1.0000 

4-4’-Methylene diphenyl 
diisocyanate - - 0.01     0.9999 

4-tert-butyltoluene 97.2 97.2 - 0.0280 0.0280   

Acetaldehyde (Ethanal) - - 3.14     0.9686 

Acrolein - - 5.81     0.9419 

Acrylamide (2-Propenamide) - - 0     1.0000 

Acrylonitrile (2-Propenenitrile) - - 6.46     0.9354 
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Substance 

Removal rates Sewage Treatment Reduction 
Factor (STRF) 

 Percent 
from 
water 

activate
d sludge 

plant 

Percen
t from 
water 
filter 

Percent 
volatilised 

proportio
n left in 

activated 
sludge 
plant 

Propor
-tion 
left in 
filter 

proportion 
left in 

effluent 
after 

volatilisatio
n 

Alachlor 25 25 - 0.7500 0.7500   

Aldrin 99.94 99.94   0.0006 0.0006   

Allyl alcohol (2-Propen-1-ol) - - 0.28     0.9972 

Amitrole (Aminotriazole) - - 0     1.0000 

Ammonia 95 90   0.0500 0.1000   

Aniline [Benzeneamine] 95 95   0.0500 0.0500   

Anthracene 97 92   0.0300 0.0800   

Antimony and compounds - as 
Sb - - 0     1.0000 

Arsenic and compounds - as 
As 11 11   0.8900 0.8900   

Asbestos  80 80   0.2000 0.2000   

Atrazine 99.8 3.67 - 0.0020 0.9633   

Azamethiphos 8.9 8.9 - 0.9110 0.9110   

Azinphos-methyl 99.86 99.86 - 0.0014 0.0014   

Benzene 100 98   0.0000 0.0200   

Benzo (a) pyrene - - 0     1.0000 

Benzo (b) fluoranthene - - 0     1.0000 

Benzo (g,h,i) perylene 90 90   0.1000 0.1000   

Benzo (k) fluoranthene - - 0     1.0000 

Benzyl butyl phthalate (BBP) 96 80   0.0400 0.2000   

Benzyl chloride 
(Chloromethylbenzene) - - 15.49     0.8451 

Beryllium and compounds - as 
Be - - 0     1.0000 

Bisphenol-A (BP) 95 92 - 0.0500 0.0800   

Boron and compounds - as B - - 0     1.0000 

Brominated diphenylethers - 
penta-, octa- and deca- BDE 91 91   0.0900 0.0900   

Bromoethene - - 82.19     0.1781 

Butadiene (1,3-Butadiene) - - 96.06     0.0394 

Butene – all isomers - - 98.03     0.0197 

Cadmium and compounds - as 
Cd 50 50   0.5000 0.5000   
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Substance 

Removal rates Sewage Treatment Reduction 
Factor (STRF) 

 Percent 
from 
water 

activate
d sludge 

plant 

Percen
t from 
water 
filter 

Percent 
volatilised 

proportio
n left in 

activated 
sludge 
plant 

Propor
-tion 
left in 
filter 

proportion 
left in 

effluent 
after 

volatilisatio
n 

Carbon disulphide - - 0     1.0000 

Carbon tetrachloride 
(Tetrachloromethane) 95 96   0.0500 0.0400   

Chlordane 92.9 92.9 - 0.0710 0.0710   

Chlordecone 87 87 - 0.1300 0.1300   

Chlorfenvinphos 90 90 - 0.1000 0.1000   

Chlorides - as Cl 0 0 - 1.0000 1.0000   

Chloroethane - - 90.03     0.0997 

Chlorofluorocarbons (CFCs)  - - 96.31     0.0369 

Chloroform 
(Trichloromethane) 91 99   0.0900 0.0100   

Chloroprene - - 94.47     0.0553 

Chlorpyrifos 93 90 - 0.0700 0.1000   

Chromium and compounds - 
as Cr 84 48   0.1600 0.5200   

Chrysene - - 0.01     0.9999 

Clotrimazole 97.2 97.2 - 0.0280 0.0280   

Copper and compounds - as 
Cu 84 49   0.1600 0.5100   

Crotonaldehyde - - 1.07     0.9893 

Cumene hydroperoxide - - 0.01     0.9999 

Cyanides - as CN 68 68 - 0.3200 0.3200   

Cypermethrin 98 95 - 0.0200 0.0500   

Di(2-ethylhexyl)phthalate 
(DEHP) 95 90   0.0500 0.1000   

Diazinon 99.84 93.56   0.0016 0.0644   

Dibutyl phthalate (DBP) 99.8 99.8   0.0020 0.0020   

Dichlorodiphenyltrichloroethan
e (DDT) – all isomers 99.95 99.95   0.0005 0.0005   

Dichlorvos 89.97 89.97   0.1003 0.1003   

Dieldrin 99.94 99.94   0.0006 0.0006   

Diethyl aniline (N,N-diethyl 
benzenamine) - - 7.83     0.9217 

Diethyl ether - - 33.5     0.6650 
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Substance 

Removal rates Sewage Treatment Reduction 
Factor (STRF) 

 Percent 
from 
water 

activate
d sludge 

plant 

Percen
t from 
water 
filter 

Percent 
volatilised 

proportio
n left in 

activated 
sludge 
plant 

Propor
-tion 
left in 
filter 

proportion 
left in 

effluent 
after 

volatilisatio
n 

Diisopropyl ether - - 47.4     0.5260 

Dimethyl sulphate - - 0.23     0.9977 

Dimethylaniline (N,N-
dimethylbenzenamine) - - 2.91     0.9709 

Dimethylformamide - - 0     1.0000 

Dimethyl-o-toluidine - - 4.51     0.9549 

Dimethyl-p-toluidine - - 2.48     0.9752 

Dioxane - - 0     1.0000 

Diphenylamine - - 0.17     0.9983 

Diuron 40 20 - 0.6000 0.8000   

Dodecylphenol 76.2 76.2 - 0.2380 0.2380   

Emamectin benzoate 94.1 94.1 - 0.0590 0.0590   

Endosulfan 99.99 99.99 - 0.0001 0.0001   

Endrin 99.94 99.94   0.0006 0.0006   

Ethyl acrylate - - 13.44     0.8656 

Ethyl benzene 87.1 85   0.1290 0.1500   

Ethyl bromide - - 73.99     0.2601 

Ethylene (Ethene) - - 98.57     0.0143 

Ethylene dichloride (1,2-
Dichloroethane) 34.04 34.04   0.6596 0.6596   

Ethylene oxide (1,2-
Epoxyethane) 92.2 92.2   0.0780 0.0780   

Ethyltoluene – all isomers - - 61.62     0.3838 

Fenitrothion 99.86 99.86 - 0.0014 0.0014   

Fluoranthene 93.5 93.5 0.06 0.0650 0.0650   

Fluorides - as F 50 50 - 0.5000 0.5000   

Fluorine and inorganic 
compounds – as HF - - 0     1.0000 

Formaldehyde (Methanal) - - 0.02     0.9998 

Halogenated organic 
compounds - as Cl 24 24 - 0.7600 0.7600   

Halons  - - 98.64     0.0136 

Heptachlor 92.6 92.6   0.0740 0.0740   

Hexabromobiphenyl 94.1 94.1   0.0590 0.0590   
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Substance 

Removal rates Sewage Treatment Reduction 
Factor (STRF) 

 Percent 
from 
water 

activate
d sludge 

plant 

Percen
t from 
water 
filter 

Percent 
volatilised 

proportio
n left in 

activated 
sludge 
plant 

Propor
-tion 
left in 
filter 

proportion 
left in 

effluent 
after 

volatilisatio
n 

Hexabromocyclododecane 60 60   0.4000 0.4000   

Hexachlorobenzene 97 74   0.0300 0.2600   

Hexachlorobutadiene 100 83   0.0000 0.1700   

Hexane - - 85.3     0.1470 

Hydrobromofluorocarbons 
(HBFCs) - - 96.06     0.0394 

Hydrochlorofluorocarbons 
(HCFCs)  - - 52.83     0.4717 

Hydrofluorocarbons (HFCs)  - - 88.32     0.1168 

Indeno (1,2,3-c,d) pyrene - - 0     1.0000 

Iodomethane - - 66.87     0.3313 

Isodrin 93.5 93.5 - 0.0650 0.0650   

Isophorone - - 0.37     0.9963 

Isophorone di-isocyanate - - 0.95     0.9905 

Isoprene - - 95.81     0.0419 

Isoproturon 55 55 - 0.4500 0.4500   

Lead and compounds - as Pb 82 20   0.1800 0.8000   

Lindane 37 37 - 0.6300 0.6300   

Linuron 99.99 99.99 - 0.0001 0.0001   

Long chain (C18-28) chlorinated 
paraffins (LCCPs) 93 93 - 0.0700 0.0700   

Malathion 99.99 99.99 - 0.0001 0.0001   

Maleic anhydride - - 0     1.0000 

Manganese and compounds - 
as Mn - - 0     1.0000 

Mecoprop 41 41 - 0.5900 0.5900   

Medium chain (C14-17) 
chlorinated paraffins (MCCPs) 93 93 - 0.0700 0.0700   

Mercury and compounds - as 
Hg 76 56 - 0.2400 0.4400   

Methane   100     0.0000 

Methanol 99 99   0.0100 0.0100   

Methyl bromide 
(Bromomethane) - - 70.48     0.2952 
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Substance 

Removal rates Sewage Treatment Reduction 
Factor (STRF) 

 Percent 
from 
water 

activate
d sludge 

plant 

Percen
t from 
water 
filter 

Percent 
volatilised 

proportio
n left in 

activated 
sludge 
plant 

Propor
-tion 
left in 
filter 

proportion 
left in 

effluent 
after 

volatilisatio
n 

Methyl chloride 
(Chloromethane) - - 77.01     0.2299 

Methyl chloroform (1,1,1-
trichloroethane) - - 85.84     0.1416 

Methyl chlorophenoxy acetic 
acid (MCPA) 3 3 - 0.9700 0.9700   

Methyl isocyanate - - 27.91     0.7209 

Methylene chloride 
(Dichloromethane) 94.5 90   0.0550 0.1000   

Mirex 80 80   0.2000 0.2000   

Naphthalene 100 92   0.0000 0.0800   

Nickel and compounds - as Ni 34 47   0.6600 0.5300   

Nitrobenzene - -         

Nitrogen – total 52 52 - 0.4800 0.4800   

Non-methane volatile organic 
compounds (NMVOCs)  - - 50     0.5000 

Nonylphenol ethoxylates 79 79 - 0.2100 0.2100   

Nonylphenols 71 71 - 0.2900 0.2900   

Octylphenol ethoxylates 79 79 - 0.2100 0.2100   

Octylphenols 73 73 - 0.2700 0.2700   

Organotin compounds - as Sn 90 90 - 0.1000 0.1000   

Para-Dichlorobenzene (1,4-
Dichlorobenzene) - - 44.42     0.5558 

Particulate matter – PM10  - - 0     1.0000 

Particulate matter – PM2.5  - - 0     1.0000 

Particulate matter – total - - 0     1.0000 

Pentachlorobenzene 83.6 83.6   0.1640 0.1640   

Pentachlorophenol 96 76   0.0400 0.2400   

Pentane - - 94.24     0.0576 

Pentene – all isomers - - 97.77     0.0223 

Perfluoro octanyl sulphate 
(PFOS) 96 96 - 0.0400 0.0400   

Perfluorocarbons (PFCs)  - - 0     1.0000 

Permethrin 80 80 - 0.2000 0.2000   
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Substance 

Removal rates Sewage Treatment Reduction 
Factor (STRF) 

 Percent 
from 
water 

activate
d sludge 

plant 

Percen
t from 
water 
filter 

Percent 
volatilised 

proportio
n left in 

activated 
sludge 
plant 

Propor
-tion 
left in 
filter 

proportion 
left in 

effluent 
after 

volatilisatio
n 

Phenols - phenols and simple 
substituted phenols 83 83 - 0.1700 0.1700   

Phosgene - - 77.22     0.2278 

Phosphorus containing 
compounds - as P 20 20 - 0.8000 0.8000   

Polychlorinated biphenyls 
(PCBs) 98 84.47 - 0.0200 0.1553   

Polychlorinated biphenyls 
(PCBs) – as WHO TEQ   - - 0.01     0.9999 

Polychlorinated 
dibenzodioxins and 
dibenzofurans 
(PCDDs/PCDFs) (as I- TEQ 
and WHO-TEQ) 82 82   0.1800 0.1800   

Polycyclic aromatic 
hydrocarbons (PAHs) 80 80 - 0.2000 0.2000   

Propetamphos 13 13 - 0.8700 0.8700   

Propylbenzene - - 70.55     0.2945 

Propylene - - 98.27     0.0173 

Propylene oxide 5 5   0.9500 0.9500   

Selenium and compounds - as 
Se - - 0     1.0000 

Short chain (C10-13) 
chlorinated paraffins (SCCPs) 93 93 - 0.0700 0.0700   

Simazine 99.74 99.74 - 0.0026 0.0026   

Styrene - - 50.32     0.4968 

Sulphur hexafluoride - - 99.57     0.0043 

Sulphur oxides (SO2 and SO3 
as SO2) - - 0     1.0000 

Teflubenzuron 59.2 59.2 - 0.4080 0.4080   

Tert-Butyl methyl ether 
(MTBE) 99 99 - 0.0100 0.0100   

Tetrabromo-bisphenol A 
(TBBPA) 98 98 - 0.0200 0.0200   

Tetrachloroethane (1,1,2,2-
tetrachloroethylene) - - 14.15     0.8585 
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Substance 

Removal rates Sewage Treatment Reduction 
Factor (STRF) 

 Percent 
from 
water 

activate
d sludge 

plant 

Percen
t from 
water 
filter 

Percent 
volatilised 

proportio
n left in 

activated 
sludge 
plant 

Propor
-tion 
left in 
filter 

proportion 
left in 

effluent 
after 

volatilisatio
n 

Tetrachloroethylene 96 95   0.0400 0.0500   

Tetrafluoroethylene - - 99.28     0.0072 

Toluene 100 96   0.0000 0.0400   

Toluene diisocyanate – all 
isomers - - 0.5     0.9950 

Total organic carbon (TOC)   100     0.0000 

Toxaphene 91 91   0.0900 0.0900   

Tributyltin and compounds – 
as TBT 99.96 99.96   0.0004 0.0004   

Trichlorobenzene - all isomers 100 88   0.0000 0.1200   

Trichloroethylene 79.58 79.58   0.2042 0.2042   

Trichlorotoluene - - 8.15     0.9185 

Triclosan 98 98 - 0.0200 0.0200   

Trifluralin 99.91 80.59 - 0.0009 0.1941   

Trimellitic anhydride - - 0     1.0000 

Trimethylbenzene – all 
isomers - - 54.88     0.4512 

Triphenyltin and compounds – 
as TPT 90 90 - 0.1000 0.1000   

Vanadium and compounds - 
as V - - 0     1.0000 

Vinyl acetate - - 18.36     0.8164 

Vinyl chloride 96.6 96.6   0.0340 0.0340   

Xylene – all isomers 100 93.5   0.0000 0.0650   

Zinc and compounds - as Zn 81 43   0.1900 0.5700   
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Glossary 

 
New discharge A discharge which is not occurring at the moment, or a new 

substance which is added to an existing discharge. 
Existing discharge   A discharge which is occurring at the moment, which may be 

permitted or unpermitted. This includes substances in a 
discharge which are likely to have been present for some 
time but have not previously been monitored or detected.  

Inland waters All freshwaters, including rivers and their tributaries, lakes 
and reservoirs 

Monte Carlo Monte Carlo is a mass balance model used by the 
Environment Agency to model the impact of discharges on 
Receiving waters, and to set permit limits 

Hazardous pollutants A collective term used in the guidance for the following 
groups of substances: priority hazardous substances, priority 
substances, “other” pollutants, specific pollutants, other 
substances in the Ministerial Directions, and substances with 
operational (non-statutory) EQSs. 

Sewerage catchment The total area of sewerage network that contributes and 
drains to a specific sewage treatment works (STW). For the 
purposes of this procedure, the definition of a STW 
sewerage catchment includes all inputs from domestic 
dwellings (both service pipes and sewer connections) and 
trade sites.  

Installation The definition of ‘installation’ originated in the IPPC Directive 
and has been carried forward into the Industrial Emissions 
Directive, which is implemented across England and Wales 
through ‘The Environmental Permitting (England and Wales) 
Regulations 2010. SI 675.  
 
Within SI 675 Schedule 1 defines ‘ installation’ as follows: 
 
“installation” means (except where used in the definition of 
“excluded plant” in Section 5.1 of Part 2 of this schedule)- 
 

(a) A stationary technical unit where one or more activities are 
carried on, and 

(b) Any other location on the same site where any other 
activity directly associates are carried on, 

 
And references to an installation include references to 
part of an installation.   

 
Raw data “Raw” data are data which have undergone basic laboratory QA 

checks but which have not been “cleaned up” i.e. no adjustment of 
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“less than” values or removal of outliers.  
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4 Annexes 

Annex 1-Emission Benchmarks 
Annex 2- Other Guidance 
Available and Glossary 
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