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Figure 8.20  Map of the River Itchen showing the SAC and the STPs to be included 
in the steroid oestrogen risk assessment 

 

The results of the risk assessment are shown in Figure 8.21 and Table D.10. Within the 
SAC, all of the river below Chickenhall STP is predicted to be ‘at risk’ under either mean 
or P90 conditions, using either risk assessment approach. In the wider catchment, the 
tributary of the Itchen downstream of Harestock STP would also be ‘at risk’ in the same 
manner. 

 

Figure 8.21  Map of the River Itchen showing the oestrogen-associated risk derived 
from mean concentrations and applying the regional risk assessment approach 
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8.3.11 River Avon 

The SAC follows the River Avon from upstream of Upavon down to the tidal limit at 
Christchurch/Newport. The SAC also includes the River Wylye, the River Nadder, the 
downstream end of the River Bourne and the Dockens Waters. It covers a basin area of 
approximately 1,700km2 and contains 20 STPs treating the effluent from ~149,600 people. 
The majority of the STPs (13) conduct tertiary treatment (Ofwat classes TA and TB), while 
the rest are BFPs (Ofwat class SB). A map of the River Avon with the SAC stretches 
highlighted is presented in Figure 8.22, showing the location and type of treatment of the 
STPs. 

 

Figure 8.22  Map of the River Avon showing the SAC and the STPs to be included in 
the steroid oestrogen risk assessment 

 

The results of the risk assessment are shown in Figure 8.23 and Table D.11. Within the 
SAC, the reaches predicted to be ‘at risk’ comprise those below Salisbury STP under 
mean concentrations and those below Pewsey under P90 concentrations using either risk 
assessment approach. Under P90 conditions, the reaches below Amesbury STP and 
Downton STP are also ‘at risk’ when using the risk assessment designed for SAC sites. In 
the wider catchment, a further seven STPs are upstream of reaches predicted to be ‘at 
risk’ using this approach, with four of them remaining ‘at risk’ under mean concentrations. 
The same outcome arises if the regional risk assessment is used, except that two of the 
STPs are on reaches considered to be at ‘high risk’ under mean concentrations. This rises 
to three STPs under P90 concentrations. 
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Figure 8.23  Map of the River Avon showing the oestrogen-associated risk derived 
from mean concentrations and applying the regional risk assessment approach 

8.3.12 Afonydd Cleddau (Eastern) 

The SAC follows the Eastern River Cleddau from the headwaters down to the tidal limit 
near Narberth. It also includes many tributaries, amongst which are the River Wern, the 
River Rhyd and the River Syfni. This SAC covers a basin area of approximately 210km2 
and comprises three STPs, all of type SB, treating the effluent from ~1,300 people (Figure 
8.24). A map of the Eastern River Cleddau with the SAC stretches highlighted is 
presented in Figure 8.24, showing the location and type of treatment of the STPs. 

The results of the risk assessment are shown in Figure 8.25 and Table D.12. Within the 
SAC, the reaches downstream of Maencholog STP and Clynderwen STP are classified as 
‘at risk’ under P90 concentrations using the risk assessment designed for SAC sites, but 
not under mean concentrations and not using the regional risk assessment approach. In 
the wider catchment, the reach immediately downstream of Clynderwen is predicted to be 
‘at risk’ under mean conditions when using the risk assessment designed for SAC sites. 
This site and the reaches downstream of Llandewi are also predicted to be ‘at risk’ in both 
risk assessment approaches under P90 concentrations. 
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Figure 8.24  Map of the Eastern River Cleddau showing the SAC and the STPs to be 
included in the steroid oestrogen risk assessment 

 

 

Figure 8.25  Map of the Eastern River Cleddau showing the oestrogen-associated 
risk derived from mean concentrations and applying the regional risk assessment 
approach 
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8.3.13 Afonydd Cleddau (Western) 

The SAC follows the Western River Cleddau from the headwaters down to the tidal limit 
near Haverford West. The SAC also includes many tributaries, including Afon Anghof, 
Cortlett Brook, Spittet Brook and Rudbaxton Water. This SAC covers a basin area of 
approximately 250km2 and comprises 14 STPs treating the effluent from around 3,400 
people. Seven STPs are of the Ofwat class TB1 (tertiary treatment), five are BFPs (Ofwat 
class SB) and two have activated sludge treatment (Ofwat class SAS). A map of the 
Western River Cleddau with the SAC stretches highlighted is presented in Figure 8.26, 
showing the location and type of treatment of the STPs. 

 

 

Figure 8.26  Map of the Western River Cleddau showing the SAC and the STPs to be 
included in the steroid oestrogen risk assessment 

 

The results of the risk assessment are shown in Figure 8.27 and Table D.13. Within the 
Western River Cleddau SAC boundary, there are no river reaches at risk under mean or 
P90 conditions using either risk assessment approach. In the wider catchment, the reaches 
immediately downstream of Spittal STP and Letterston West STP are predicted to be ‘at 
risk’ under mean conditions when applying either risk assessment approach. This is also 
the case for Clarebeston STW, but only when applying the risk assessment designed for 
SAC sites. The reaches downstream of Letterston East and Clarbeston Road STP are 
also predicted to be ‘at risk’ under P90 concentrations using either risk assessment 
approach. 
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Figure 8.27  Map of the Western River Cleddau showing the oestrogen-associated 
risk derived from mean concentrations and applying the regional risk assessment 
approach 

8.4 Summary 
All SAC river reaches downstream of the selected STPs are predicted to contain very 
small concentrations of steroid oestrogens. However, in many of the cases examined so 
far, these concentrations would be below those predicted to have any effect on fish. The 
exceptions are detailed below.  More river reaches outside the SAC boundaries but within 
the wider catchment were also predicted to be at risk but are not included in this 
summary. 

• River Lambourn SAC – one reach on the lower Winterbourne is ‘at risk’ (caused by 
the combined effects of Chieveley STP and Winterbourne STP) under P90 conditions 
when using either the regional risk assessment or the risk assessment designed for 
SAC sites. 

• River Wye/Afon Gwy SAC – one reach immediately downstream of Hereford STP is 
‘at risk’ under P90 conditions when using the risk assessment designed for SAC sites. 

• Afon Gwyrfai SAC – one reach immediately below Llanfaglan STP is ‘at risk’ under 
both mean and P90 conditions when using either the regional risk assessment or the 
risk assessment designed for SAC sites. 

• River Wensum SAC – one reach immediately below Bylaugh STP is predicted to be 
‘at risk’ under mean conditions when applying the risk assessment designed for SAC 
sites. Under P90 conditions, one further reach downstream of this site, and several 
more downstream of Fakenham STP, Nelmham STP and Swanmor STP, would also 
be ‘at risk’ when using either the regional risk assessment or the risk assessment 
designed for SAC sites. 

• River Itchen SAC – three reaches immediately below Chickenhall STP, constituting all 
of the river to the tidal limit, are predicted to be ‘at risk’ under both mean and P90 
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conditions using either the regional risk assessment or the risk assessment designed 
for SAC sites.  

• River Avon SAC – two reaches below Salisbury STP are predicted to be ‘at risk’ 
under mean conditions and two reaches below Pewsey STP are predicted to be ‘at 
risk’ under P90 conditions using either the regional risk assessment or the risk 
assessment designed for SAC sites. In the latter case, the reaches immediately 
downstream of both Amesbury STP and Downton STP are also ‘at risk’ under P90 
conditions. 

• Afonydd Cleddau (Eastern) SAC – one reach immediately downstream of 
Maencholog STP and a reach downstream of Clynderwen STP where it crosses the 
boundary of the SAC are predicted to be ‘at risk’ under P90 conditions when using the 
risk assessment designed for SAC sites. 

 

8.5 Further work 
Nine of the riverine SACs in England have not been assessed for risk from steroid 
oestrogens in this project due to the constraints of time and budget. However, almost 
1000 river reaches within the 12 catchments containing SACs that have been modelled to 
date have been risk assessed. Of these, only 24 reaches on top of those already identified 
by the regional risk assessment were predicted to be at risk under P90 conditions. A further 
25 reaches identified by the regional models as being at risk under P90 conditions were 
reclassified as also being at risk under mean conditions. This implicates an additional 13 
STPs – one of which falls within a SAC (Bylaugh STP on the River Wensum) – as sources 
of the risk under mean conditions. A further eight STPs are implicated as sources of risk 
under P90 conditions: six of these either discharge into or influence reaches within SACs 
(Hereford STP on the River Wye, Amesbury, Ratfyn and Downton STPs on the River 
Avon and Maencholog and Clynderwen STPs on the Eastern Afonydd Cleddau). There is 
only a small percentage increase in the reaches predicted to be at risk when using the risk 
assessment approach designed for SACs rather than the regional risk assessment. 
However, the former approach does identify additional STPs as potential sources of risk 
and so there is a clear need to model the remaining SACs in a similar manner.  
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9 Future work 
 

This project has produced a detailed reach-by-reach risk assessment of rivers in England 
and Wales. It involved undertaking PEC/PNEC comparisons for the three major steroid 
oestrogens arising from STP discharges, which allowed predictions to be made of the 
likely exposure and consequences for fish populations. However, a number of further 
areas of research are recommended to test the predicted environmental concentrations 
and to refine the risk assessment. 

9.1 Testing the model predictions 
• The risk assessment method has predicted whether reaches across England and 

Wales are at ‘no risk’, ‘risk’ or ‘high risk’ of causing intersex effects in fish. Previous 
surveys of the incidence and severity of a number of intersex endpoints in wild 
roach have been carried out at selected river sites (Environment Agency 2008). It 
is recommended that the locations of these survey points be located on the risk 
maps produced by this model, thereby allowing the predicted risk of intersex to be 
compared with the actual level of intersex observed in wild fish (Jobling et al. 
2006). 

• The risk assessment model operates on the basis of river catchments, predicting 
concentrations of the three steroid oestrogens arising from the accumulated STP 
discharges down the river network to the tidal limit. We recommend that the PECs 
generated by the model are tested against measured steroid concentrations along 
selected river catchments. Collected samples will need to cover a sufficiently long 
time period to allow a reasonable estimate of the mean concentration in the river, 
which can then be compared with the mean concentrations predicted by the 
model. 

9.2 Refining the risk assessment 
• In the current risk assessment, each STP was assumed to be discharging into the 

nearest river reach according to the regional grid reference supplied by the water 
company. This is likely to be the correct reach in most cases. However, in the case 
of reaches determined to be at ‘high risk’, it would be wise to establish whether a 
discharge had been wrongly attributed to that reach. This could occur where an 
STP actually discharges into the main river, but where the closest river point in the 
model was a small tributary or drainage channel. However, if this type of error has 
occurred, the length of river involved is likely to be very short and therefore it 
would not greatly affect the overall risk assessment for the catchment. 

• The removal efficiencies for different types of STP have been distinguished in this 
risk assessment in a fairly limited manner, with only E1 removal by BFPs assigned 
a lower value. Should data become available that allow for a better assessment of 
the removal efficiencies of different types of STP, such as that being generated by 
the Endocrine Disruption Demonstration Programme, it is recommended that the 
model should be re-run to produce a new set of predicted steroid oestrogen 
concentrations and risk maps. This may also be necessary if further information on 
the effects of steroids in fish become available. This information could be used to 
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refine the individual steroid PNEC, which may alter the relative potencies used to 
establish the E2 equivalent valuation on which the risk assessment is based. 

• A method has been presented for calculating the additional percentage of steroid 
removal required at individual STPs within a catchment to ensure that no reaches 
are predicted to be at risk. Before this kind of exercise is undertaken, it is 
recommended that the underlying data sets are validated in terms of population 
served, DWF and treatment type. Early confirmation of these more recently 
acquired parameters would require relatively little effort at a catchment scale, but 
would return more reliable estimates for the required removal efficiencies. 

• An alternative approach for selecting STPs to be modelled is to filter out STPs with 
effluent streams that are highly diluted by the receiving water, rather than filtering 
out those that do not contribute to 95 per cent of the DWF. A comparison of these 
two filter methods may be undertaken for a selection of basins in order to quantify 
the impact of those small STPs not modelled in this study. 

• The potential for animal husbandry and septic tanks in rural locations to 
contaminate small streams and ditches with oestrogenic compounds has yet to be 
assessed. Matthiessen et al. (2007) has shown that oestrogens can be detected in 
streams associated with animal farms and Swartz et al. (2006) has shown that 
septic tanks are poor at removing oestrogens. A targeted field monitoring study 
could help to identify the extent and potential significance of such discharges. 

• An underlying assumption of the model is that all steroid oestrogens in glucuronide 
form are rapidly deconjugated in the sewers, but this may not be the case for EE2. 
Levels of free EE2 may continue to increase during secondary biological treatment 
and in the river itself. Further investigation using mesocosm studies could lead to a 
better understanding of the processes involved. 
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List of abbreviations 
ASP Activated Sludge Plant 

BFP Biological (Trickling) Filter Plant 

BOD Biochemical Oxygen Demand 

CEH Centre for Ecology and Hydrology 

COD Chemical Oxygen Demand 

Defra Department for Environment, Food and Rural Affairs 

DWF Dry Weather Flow (from STPs) 

EC100 Concentration causing 100 per cent effect 

EC50 Concentration causing 50 per cent effect 

EDDP Endocrine Disruptors Demonstration Programme 

E1 Oestrone 

E2 Oestradiol 

E2 eqv Oestradiol equivalent 

EE2 Ethinyloestradiol 

GIS Geographical information systems 

GQA General Quality Assessment 

GSI Gonadosomatic index 

HSI Histosomatic index 

LAS Linear alkyl sulfonate 

LF2000 Low Flows 2000  

LF2000-WQX Low Flows 2000 water quality 

Ofwat Water Services Regulation Authority 

Ortho-P Orthophosphate 

PNEC Predicted no effect concentration 

LOEC Lowest observed effect concentration 

MATC Maximum acceptable toxicant concentration 

MBR Membrane bioreactor 

NGR National Grid Reference 

NOEC No observed effect concentration 

OS Ordnance Survey 

PEC Predicted environmental concentration 

SAC Special Area of Conservation 
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SAS Secondary Activated Sludge (sewage treatment, Ofwat class) 

SB Secondary Biological (sewage treatment, Ofwat class) 

SBR Sequencing batch reactor 

SSSI Site of special scientific interest 

STP Sewage Treatment Plant 

TA1 Tertiary (sewage treatment, Ofwat class) of type A1 (see Appendix A) 

TA2 Tertiary (sewage treatment, Ofwat class) of type A2 (see Appendix A) 

TB1 Tertiary (sewage treatment, Ofwat class) of type B1 (see Appendix A) 

TB2 Tertiary (sewage treatment, Ofwat class) of type B2 (see Appendix A) 

VTG Vitellogenin 

WHS Wallingford HydroSolutions 

WIMS Water Information Management System (Environment Agency) 
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Appendix A: Ofwat sewage 
treatment classification 
The Ofwat classification scheme is primarily a tool to allow the analysis of a water 
service company’s financial performance as part of the ‘June returns, Chapter 17’. 
However, the classification scheme is also suitable for discriminating between different 
treatment processes in terms of their pollutant removal efficiency. 

The 2005 scheme classifies STPs into seven different categories. 

P (Primary): Includes STPs whose treatment methods are restricted to preliminary and 
primary treatment (screening, comminution, maceration, grit and detritus removal, pre-
aeration and grease removal and storm tanks, plus primary sedimentation, including 
where assisted by the addition of chemicals such as Clariflow).   

SAS (Secondary activated sludge): As primary, plus STPs whose treatment methods 
include activated sludge (including diffused air aeration, coarse bubble aeration, 
mechanical aeration, oxygen injection, submerged filters) and other equivalent 
techniques including deep shaft process, extended aeration (single, double and triple 
ditches) and biological aerated filters as secondary treatment.  

SB (Secondary biological): As primary, plus STPs whose treatment methods include 
rotating biological contactors and biological filtration (including conventional filtration, 
high rate filtration, alternating double filtration and double filtration) and root zone 
treatment (where used as a secondary treatment stage).  

TA1 (Tertiary A1): STPs with a secondary activated sludge process whose treatment 
methods include prolonged settlement in conventional lagoons or raft lagoons, 
irrigation over grassland, constructed wetlands, root zone treatment (where used as a 
tertiary stage), drum filters, microstrainers, slow sand filters, tertiary nitrifying filters, 
wedge wire clarifiers or Clariflow installed in humus tanks, where used as a tertiary 
treatment stage. 

TA2 (Tertiary A2): STPs with a secondary activated sludge process whose treatment 
methods include rapid-gravity sand filters, moving bed filters, pressure filters, nutrient 
control using physico-chemical and biological methods, disinfection, hard chemical 
oxygen demand (COD) and colour removal, where used as a tertiary treatment stage. 

TB1 (Tertiary B1): STPs with a secondary stage biological process whose treatment 
methods include prolonged settlement in conventional lagoons or raft lagoons, 
irrigation over grassland, constructed wetlands, root zone treatment (where used as a 
tertiary stage), drum filters, microstrainers, slow sand filters, tertiary nitrifying filters, 
wedge wire clarifiers or Clariflow installed in humus tanks, where used as a tertiary 
treatment stage.  

TB2 (Tertiary B2): STPs with a secondary biological process whose treatment 
methods include rapid gravity sand filters, moving bed filters, pressure filters, nutrient 
control using physico-chemical and biological methods, disinfection, hard COD and 
colour removal, where used as a tertiary treatment stage.  

Where a STP’s load is split into two treatment streams, the STP should be classified 
according to the stream with the higher proportion. For example, a STP with a split of 
60 per cent secondary activated sludge and 40 per cent secondary biological should be 
classed as secondary activated sludge. Where a STP conducts tertiary treatment in 
both categories 1 and 2, it should be classified as category 2. 
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Appendix B: Simulation of flow 
and GQA determinand 
concentrations 
 
GQA determinands were simulated within each of the catchments in order to 
demonstrate that the model configuration adequately accounts for river flows and 
significant discharges. Three GQA determinands were selected for modelling: chloride, 
BOD and ortho-P. These were chosen because it was expected that their concentration 
would be primarily influenced by the STP effluent concentration (although ortho-P can 
also have a diffuse agricultural source). In this initial assessment, all the GQA 
determinands were modelled as conservative and no calibration was attempted (the 
aim of this project was not to model GQA parameters for their own sake, but as a 
check that the model was configured appropriately).   

The GREAT-ER method, as adapted within LF2000-WQX (Keller and Young 2004), is 
based on Monte Carlo simulations where the user defines the input data as 
distributions. Within all the simulation undertaken for this proof of concept, the flows are 
represented using log-normal distributions defined by the mean flow and the flow 
exceeded 95 per cent of the time (Q95). The GQA input data for STPs and at river 
monitoring sites are represented by mean, standard deviation and distribution type 
(normal and log normal). These data for the Exe and Aire and Calder catchments were 
derived from spot samples collected during the period 1990 to 2000 and recorded in 
the Environment Agency’s WIMS database. Also, across all the simulations, 2000 
Monte Carlo shots were used to ensure that the results were repeatable. 

To investigate the estimates of GQA concentrations, two scenarios were considered 
within each catchment. 

• The normal scenario: within this scenario, all the distributions used to define the 
GQA concentrations were defined as normal. 

• The log-normal scenario: within this scenario, all the distributions used to define 
the GQA concentrations were defined as log-normal. 

The method of flow estimation for any ungauged catchment within this model was 
calibrated as part of the development of LF2000. Within LF2000-WQX, the impact of 
artificial influences (discharges, abstractions and impounding reservoirs) on the natural 
flow regime can be accounted for while estimating the flows provided that data are 
available. The artificial influence data were all available for the Exe catchment and the 
Aire and Calder catchment. 
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B.1 The Exe catchment 

B1.1 Input data 

For this catchment, there were no measured data for chloride, thus only BOD and 
ortho-P were modelled. Tributaries receiving discharges from the large STPs were 
modelled from a monitoring point upstream of the discharge. The boundary conditions 
are held in the database, with measured data at all the upstream limits defined within 
Figure 5.1 Details of the measured data for each upstream limit are presented in Table 
B.1 

Table B.1 Observed mean (standard deviation) BOD and ortho-P concentrations 
(mgL-1) at upstream limits in the Exe catchment 

 BOD  Ortho-P 
(S) Stream Silverton2 1.5  (0.8) 0.05  (0.03)
Lilly Brook u/s Tedburn St Mary STP 1 1.7  (0.8) 0.04  (0.03)
Crosse stream u/s Cheriton Bishop STP 1.7  (1.0) 0.12  (0.40)
River Troney at Yeoford 1.7  (1.0) 0.08  (0.06)
River Culm at Bridgehouse bridge 1.7  (0.9) 0.05  (0.02)
Halberton stream u/s Halberton STP 2.2  (2.5) 0.18  (0.11)
Dunkeswell stream u/s Dunkeswell STP 1.4  (0.8) 0.04  (0.05)
Tiverton canal at Fencare bridge 1.8  (1.6) 0.07  (0.11)
River Batherm at Kersdown Barton 1.4  (0.5) 0.05  (0.03)
Danes Brook at Castle Bridge 1.1  (0.3) 0.02  (0.01)
Notes: 1. Revised value, original sample set for BOD was recorded as mean = 2.914, stdev = 9.168. 

2. Dummy point with default determinand concentrations, which were also used for any runoff and 
tributaries that were not modelled. 

 

In one instance, there was no upstream Environment Agency monitoring point available 
and a dummy point had to be inserted in the network (Table B.1). A set of default 
determinand values was associated with this point, with these default values also 
attributed to tributaries that were not modelled and to lateral runoff entering a reach. 
These values were derived by inspecting sampled data from monitoring sites that did 
not receive any effluent inputs.  

B1.2 Results and discussion of the GQA simulation 

The validity of the modelled flows was assessed by comparing them with measured 
flow data for several gauging stations across the catchment (Marsh and Lees 2003). 
The outcome of this comparison is presented in Table B.2. 

Table B.2 Comparison of observed and estimated mean and Q95 flows (m3s-1) for 
five stations in the Exe catchment 

 Observed Estimated Error (%)1

River Creedy at Cowley 3.8  (0.3) 3.9  (0.4) 4 
River Exe at Thorverton 16.2  (2.0) 14.8  (1.2) -8 
River Exe at Stoodleigh 12.7  (1.7) 11.9  (1.1) -6 
River Culm at Wood Mill 3.8  (1.0) 3.9  (1.1) 3 
River Barle at Brushford 4.7  (0.6) 4.7  (0.6) 1 
Notes: 1. The error was calculated using Equation B.1. 
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The agreement between the estimated flows and the gauged flow in the Exe catchment 
was excellent, with the percentage error ranging from -8 per cent to 4 per cent across 
the five gauging stations considered. 

The results of the simulations for BOD and ortho-P are presented in Table B.3. The 
results are presented for both the log-normal and the normal scenarios, alongside the 
observed data for comparison purposes. The error between the predicted and the 
observed concentrations are shown in Table B.4. The error was calculated using the 
following formula: 

100
C

)C-C(

Obs

ObsEst ×=Error                              Equation B.1 

where Cobs is the observed/measured concentration and Cest is the estimated 
concentration. 

The estimated concentrations (for both scenarios) are in good agreement with the 
measured data: the estimates for both BOD and ortho-P are within a factor of two at 
the maximum (Table B.4). Although there is no clear tendency to under- or over-predict 
the ortho-P concentrations, the model seems to slightly under-predict the BOD 
concentrations across the river network in the Exe catchment (mean error ~ -8 per 
cent). It should be noted that diffuse sources of both BOD and ortho-P would be 
expected in the river Exe catchment, which flows through predominantly agricultural 
land.  

This modelling exercise was carried out to try to test the performance of the model in 
accounting for point loads (the main source of steroid oestrogens). Some diffuse 
sources were accounted for implicitly by using measured data for upstream tributary 
inputs. However, for many tributaries, a default, catchment value was used, which 
could under- (or possibly over-) estimate the actual local values.  

The estimated concentrations are very similar for both log-normal and normal 
distributions (Table B.3). Although, no clear pattern arises when examining the errors 
generated within both scenarios, it is common practice to represent chemical and 
determinand concentrations using log-normal distributions. Thus, from the results 
obtained in this catchment, we would recommend using log-normal distributions to 
represent the GQA concentrations.  
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Table B.3 Observed and estimated BOD and ortho-P concentrations (standard deviations) at a number of sites in the Exe catchment 

 BOD concentrations (mgL-1) Ortho-P concentrations (mgL-1) 
 Observed Normal scenario Log-normal scenario Observed  Normal scenario Log-normal scenario
Madford River at Dunkeswell Abbey 1.6  (0.7) 1.8  (0.7) 1.7  (0.7) 0.10  (0.04) 0.17  (0.15) 0.16  (0.14) 
River Batherm at Bowbierhill Wood 1.6  (0.8) 1.5  (0.5) 1.5  (0.5) 0.09  (0.06) 0.08  (0.05) 0.08  (0.05) 
River Creedy at Oakford Farm 2.0  (1.5) 1.7  (0.6) 1.7  (0.6) 0.37  (0.36) 0.28  (0.30) 0.22  (0.29) 
River Culm at Merry Harriers Inn 2.8  (1.4) 1.7  (0.4) 1.7  (0.5) 0.25  (0.08) 0.15  (0.10) 0.14  (0.09) 
River Exe at Lythecourt 1.3  (0.3) 1.5  (0.6) 1.5  (0.6) 0.04  (0.02) 0.06  (0.02) 0.06  (0.02) 
River Exe at Pynes Leat 1.9  (1.4) 1.6  (0.6) 1.6  (0.6) 0.13  (0.08) 0.08  (0.05) 0.08  (0.04) 
River Exe d/s Exe Valley Fishery 1.3  (0.4) 1.5  (0.6) 1.5  (0.7) 0.03  (0.01) 0.05  (0.02) 0.05  (0.03) 
River Exe u/s Brampford Speke STP 1.6  (0.7) 1.6  (0.6) 1.6  (0.6) 0.08  (0.04) 0.08  (0.05) 0.07  (0.04) 
Spratford Stream at Five Bridges 2.3  (1.4) 1.7  (0.6) 1.7  (0.6) 0.32  (0.20) 0.12  (0.10) 0.11  (0.06) 
 
 

Table B.4 Error (%) in mean BOD and ortho-P concentrations at a number of sites in the Exe catchment 

 BOD error (%) Ortho-P error (%) 

 
Normal  
scenario

Log-normal 
scenario 

Normal  
scenario

Log-normal 
scenario 

Madford River at Dunkeswell Abbey 11 7 70 61 
River Batherm at Bowbierhill Wood -10 -10 -7 -9 
River Creedy at Oakford Farm -14 -16 -25 -41 
River Culm at Merry Harriers Inn -38 -40 -39 -45 
River Exe at Lythecourt 15 15 47 46 
River Exe at Pynes Leat -20 -19 -36 -39 
River Exe d/s Exe Valley Fishery 17 18 77 76 
River Exe u/s Brampford Speke STP -5 -5 3 -3 
Spratford Stream at Five Bridges -26 -27 -62 -64 
Mean error -8 -9 3 -2 
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B.2 The Aire and Calder catchment 

B.2.1 Input data 

Within the Aire and Calder catchment, BOD, chloride and ortho-P were modelled. 
Tributaries receiving discharges from the large STPs were modelled from a monitoring 
point upstream of the discharge. The boundary conditions are held in the database, 
with measured data available at all the upstream limits defined within Figure 5.2. 
Details of the measured data for each upstream limit are presented in Table B.5. 

Table B.5 Observed mean (standard deviation) BOD, chloride and ortho-P 
concentrations (mgL-1) at upstream limits in the Aire and Calder catchment 

 BOD  Chloride Ortho-P 
Hunsworth bk u/s North Bierley STP 6.5  (13.0) 131.7  (141.4) 0.27  (1.35) 
Kippax Stream1 2.9  (12.5) 93.7  (51.0) 0.26  (0.55) 
Lupsett Beck at Horbury 3.6  (4.5) 141.4 (140.3) 0.34  (0.98) 
Midgelden Brook at Bacup Road end 1.5  (0.7) 18.0  (15.1) 0.04  (0.03) 
Oulton Bck at Oulton 2.9  (2.2) 153.0  (246.0) 0.05  (0.04) 
River Aire at East Riddlesden Hall 2.2  (1.0) 29.4  (16.6) 0.22  (0.15) 
River Holme at Brockholes 2.1  (1.5) 45.5  (25.9) 0.04  (0.03) 
Wyke Beck above Knopstrop STP 3.3  (4.1) 84.1  (53.6) 0.11  (0.12) 
Notes: 1. Dummy point with default determinand concentrations, which were also used for runoff and tributaries 

that were not modelled. 
 
In one instance, there was no upstream Environment Agency monitoring point available 
and a dummy point had to be inserted in the network (Table B.5). A set of default 
determinand values was associated with this point, with these default values also 
attributed to tributaries that were not modelled and to lateral runoff entering a reach. 
These values were derived by inspecting sampled data from monitoring sites that did 
not receive any effluent inputs.  

B.2.2 Results and discussion of the GQA simulation 
 
The validity of the modelled flows was assessed by comparing them with measured 
flow data for several gauging stations across the catchment (Marsh and Lees 2003). 
The outcomes of this comparison are presented in Table B.6. 
 
The average percentage error was around 9 per cent across the 17 gauging stations 
that were considered within the Aire and Calder catchment. Three of the small 
tributaries are not well predicted, but the main rivers are predicted very well, although 
the model has a general tendency to overestimate the flows.  
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Table B.6 Comparison of observed and estimated mean and Q95 flows (m3s-1) for 
17 stations in the Aire and Calder catchment 

 Observed  Estimated  Error (%)1 
River Aire at Armley 15.1   (3.3) 14.6   (3.3) - 3 
River Aire at Beal Weir  35.8   (8.9) 38.3  (10.0) 7 
River Calder at Caldene Bridge 4.1   (0.7) 4.4   (0.9) 7 
River Colne at Colne Bidge  4.4   (0.6) 5.1   (0.9) 16 
Eastburn Beck at Crosshills  0.9   (0.1) 1.0   (0.1) 11 
River Calder at Elland  8.5   (2.1) 8.6   (1.7) 1 
Outlon Beck at Farrer Lane 0.1   (0.0) 0.2   (0.0) 100 
River Worth at Keighley 1.4   (0.3) 1.6   (0.4) 14 
River Aire at Kildwick Bridge 6.3   (0.6) 6.3   (0.6) 0 
River Aire at Lemonroyd  18.0   (5.0) 18.0   (5.4) 0 
River Colne at Longroyd Bridge 1.4   (0.3) 1.7   (0.1) 21 
River Calder at Methley  20.4   (5.8) 19.3   (5.2) - 5 
Spen Beck at Northorpe 0.8   (0.3) 0.8   (0.3) 0 
River Holmes at Queens Mill 2.2   (0.5) 2.3   (0.6) 5 
River Ryburn at Ripponden  0.6   (0.2) 0.6   (0.1) 0 
Bradford Beck at Shipley 0.7   (0.2) 1.0   (0.2) 43 
Eller Beck at Skipton 1.7   (0.1) 0.6   (0.1) - 65 
Notes: 1. The error was calculated using equation B.1. 
 

The results of the simulations for BOD, ortho-P and chloride in the Aire and Calder 
catchment are shown in Table B.7, Table B.9 and Table B.8 respectively. The results 
for both the log-normal and the normal scenario are presented alongside the observed 
data. Also, for comparison purposes, the error for both scenarios was calculated using 
Equation 1.  
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Table B.7 Observed and estimated BOD concentrations at a number of sites in the Aire and Calder catchment 

 BOD concentrations (mgL-1) BOD error (%) 

 Observed Normal 
scenario

Log-normal 
scenario 

Normal  
scenario 

Log-normal 
scenario 

River Aire u/s Hickson fine chemicals 5.5  (2.2) 6.8  (2.7) 6.3  (2.8) 24 15 
River Aire above Thwaite mill weir 4.7  (2.3) 4.4  (2.1) 4.2  (2.2) -7 -11 
River Aire at Allerton Bywater 5.9  (3.0) 6.6  (3.0) 6.4  (2.9) 12 8 
River Aire at Beal 5.2  (2.0) 6.9  (2.7) 6.4  (2.8) 32 23 
River Aire at Leeds Bridge 4.6  (2.1) 4.4  (2.2) 4.2  (2.3) -4 -7 
River Aire at Buck Bridge 4.0  (2.2) 3.7  (1.9) 3.6  (2.0) -7 -10 
River Calder at Stanley Ferry 5.6  (2.4) 7.0  (3.2) 6.3  (3.5) 24 11 
River Calder at Brearley Weir 2.2  (0.9) 2.9  (1.3) 2.8  (1.4) 30 26 
River Calder at Dewsbury 6.4  (3.0) 6.6  (3.4) 5.8  (3.9) 3 -8 
River Colne at top weir (Ashgrove Road) 3.7  (2.0) 3.3  (1.6) 3.2  (1.9) -6 -7 
   Mean error 10 4 
 

Table B.8 Observed and estimated ortho-P concentrations at a number of sites in the Aire and Calder catchment 

 Ortho-P concentrations (mgL-1) Ortho-P error (%) 

 Observed Normal 
scenario 

Log-normal
scenario 

Normal 
scenario 

Log-normal
scenario 

River Aire u/s Hickson fine chemicals 0.91  (0.51) 0.96  (0.49) 0.92  (0.51) 5 1 
River Aire above Thwaite mill weir 0.62  (0.44) 0.54  (0.31) 0.52  (0.32) -13 -16 
River Aire at Allerton Bywater 0.92  (0.49) 0.91  (0.57) 0.87  (0.59) 0 -5 
River Aire at Beal 0.94  (0.54) 1.01  (0.51) 0.97  (0.52) 8 3 
River Aire at Leeds Bridge 0.65  (0.46) 0.55  (0.31) 0.53  (0.32) -15 -17 
River Aire at Buck Bridge 0.42  (0.35) 0.42  (0.25) 0.41  (0.28) -2 -4 
River Calder at Stanley Ferry 0.92  (0.58) 0.95  (0.50) 0.91  (0.51) 4 -1 
River Calder at Brearley Weir 0.16  (0.14) 0.19  (0.12) 0.17  (0.14) 19 12 
River Calder at Dewsbury 0.67  (0.48) 0.75  (0.44) 0.71  (0.45) 12 7 
River Colne at top weir (Ashgrove Road) 0.16  (0.13) 0.20  (0.13) 0.18  (0.16) 23 16 
   Mean error 4 -1 
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Table B.9 Observed and estimated chloride concentrations at a number of sites in the Aire and Calder catchment 

 Chloride concentrations (mgL-1) Chloride error (%) 
 Observed Normal scenario Log-normal scenario Normal scenario Log-normal scenario
River Aire u/s Hickson fine chemicals 104.9  (34.5) 115.3  (38.0) 112.1  (38.3) 10 7 
River Aire above Thwaite mill weir 73.6  (37.6) 94.5  (39.6) 92.1  (40.4) 28 25 
River Aire at Allerton Bywater 99.8  (37.1) 105.5  (37.7) 102.8  (38.5) 6 3 
River Aire at Beal 120.6  (46.6) 116.4  (38.0) 113.4  (38.6) -3 -6 
River Aire at Leeds Bridge 71.9  (28.8) 95.3  (40.6) 92.9  (41.4) 33 29 
River Aire at Buck Bridge 43.1  (18.3) 45.4  (15.7) 44.6  (16.3) 5 3 
River Calder at Stanley Ferry 117.1  (51.6) 127.0  (46.0) 123.4  (45.0) 8 5 
River Calder at Brearley Weir 24.5  (12.1) 57.1  (23.8) 56.1  (26.0) 133 128 
River Calder at Dewsbury 103.9  (52.7) 133.8  (57.1) 129.7  (55.0) 29 25 
River Colne at top weir (Ashgrove Road) 58.4  (28.1) 66.6  (32.0) 66  (35.3) 14 13 
   Mean error 26 23 
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When comparing the results obtained from both scenarios in this catchment, it can be 
seen that the estimated concentrations of all three determinands are very similar for 
both log-normal and normal distributions (Table B.7, Table B.8 and Table B.9, 
respectively). However, comparing the mean error for both BOD and chloride shows 
that the log-normal scenario provides less biased results (Table B.7 and Table B.9). 
Therefore, as for the Exe, we can recommend using log-normal distributions to 
represent GQA concentrations. 

The estimated BOD concentrations (for both scenarios) are in agreement with the 
measured data: the error ranges between 26 per cent and -11 per cent for the log-
normal scenario (Table B.7). The mean error suggests there is a tendency for the 
model to slightly over-predict BOD values, but this was expected because BOD 
degradation was not included in the model for these runs.  

For ortho-P concentrations, the estimates from both scenarios are also in agreement 
with the measured data: the error ranges between 16 per cent and -17 per cent (Table 
B.8). There is no clear tendency to under-predict ortho-P concentrations.  

The estimated chloride concentrations are clearly over-predicted compared to the 
measured data, with a mean error of 23 per cent for the log-normal scenario. This over-
prediction is mainly caused by a poor simulation at one site (Table B.9). For this 
monitoring site (Brearley Weir on the River Calder, situated downstream of Todmorden 
STP), the estimated and measured concentrations are out by a factor of two. The 
measured chloride concentrations in the final effluent for this particular STP are not 
particularly high or abnormal in terms of distribution, therefore such a discrepancy can 
only be a consequence of a background concentration that is too high.  

B.3 Conclusions of flow and GQA simulations 
• Flow simulations in the Exe were excellent when compared with observed data. 

• Flow simulation in the Aire/Calder was acceptable, but some small tributaries 
were not simulated well. 

• The model simulated observed GQA determinands reasonably well in both the 
Exe and the Aire/Calder. However, the high level of agricultural activity in the 
Exe catchment gives rise to diffuse sources of both ortho-P and BOD, which are 
not explicitly accounted for in the model simulations. 

• The simulations of both catchments showed that the model configurations were 
acceptable for steroid modelling and for completing the second task. 
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Appendix C: Tabulated 
concentrations and associated 
risks for oestrogens in the Exe 
catchment and the Aire and 
Calder catchment 
Table C.1 Scenario A: estimated oestrogen concentrations in the Exe catchment 
immediately downstream of STPs 

 EE2 (ng.l-1) E2 (ng.l-1) E1 (ng.l-1) 
STP name Mean SD 90th Mean SD 90th Mean SD 90th 

Bampton 0.004 0.005 0.009 0.019 0.030 0.044 0.147 0.194 0.325
Bradninch 0.010 0.009 0.021 0.045 0.043 0.092 0.374 0.315 0.743

Burlescombe 0.008 0.008 0.017 0.037 0.047 0.084 0.298 0.295 0.603
Cheriton Bishop 0.201 0.146 0.387 0.927 0.777 1.957 7.583 4.753 13.523

Cullompton 0.010 0.009 0.020 0.045 0.043 0.090 0.372 0.310 0.730
Dulverton 0.001 0.001 0.002 0.005 0.007 0.010 0.036 0.049 0.077

Dunkeswell 0.066 0.084 0.146 0.304 0.458 0.711 2.545 3.049 5.688
Halberton 0.033 0.028 0.064 0.150 0.146 0.325 1.348 1.052 2.673
Hemyock 0.005 0.004 0.010 0.021 0.021 0.044 0.185 0.163 0.389

Lords Meadow  0.019 0.020 0.040 0.083 0.095 0.192 0.679 0.679 1.469
Newton St Cyres 0.010 0.012 0.022 0.045 0.054 0.104 0.373 0.395 0.804

Silverton 0.053 0.038 0.103 0.234 0.202 0.498 2.098 1.311 3.842
Tedburn St Mary 0.092 0.129 0.222 0.405 0.629 0.981 3.384 4.310 7.838

Thoverton 0.002 0.003 0.005 0.010 0.013 0.022 0.078 0.089 0.162
Tiverton 0.002 0.002 0.005 0.010 0.013 0.022 0.077 0.087 0.160

Uffculme 0.006 0.006 0.012 0.026 0.025 0.052 0.219 0.188 0.437
Yeoford 0.004 0.005 0.009 0.020 0.025 0.043 0.156 0.160 0.326

 

Table C.2 Scenario B: estimated oestrogen concentrations in the Exe catchment 
immediately downstream of STPs 

 EE2 (ng.l-1) E2 (ng.l-1) E1 (ng.l-1) 
 Mean SD 90th Mean SD 90th Mean SD 90th 
Bampton 0.004 0.006 0.010 0.017 0.025 0.040 0.266 0.362 0.615 
Bradninch 0.012 0.010 0.023 0.041 0.036 0.088 0.561 0.474 1.161 
Burlescombe 0.009 0.009 0.020 0.033 0.039 0.075 0.254 0.269 0.567 
Cheriton Bishop 0.225 0.170 0.462 0.830 0.788 1.846 6.522 4.629 12.646 
Cullompton 0.011 0.009 0.023 0.040 0.036 0.085 0.592 0.501 1.229 
Dulverton 0.001 0.001 0.002 0.004 0.006 0.010 0.029 0.038 0.067 
Dunkeswell 0.074 0.099 0.177 0.278 0.377 0.662 4.529 5.539 10.607 
Halberton 0.037 0.035 0.078 0.139 0.145 0.308 2.374 1.936 4.846 
Hemyock 0.005 0.005 0.012 0.019 0.018 0.042 0.245 0.214 0.508 
Lords Meadow  0.021 0.022 0.047 0.077 0.085 0.179 0.670 0.661 1.498 
Newton St Cyres 0.012 0.013 0.026 0.042 0.047 0.098 0.363 0.371 0.827 
Silverton 0.060 0.048 0.124 0.224 0.212 0.494 1.825 1.297 3.590 
Tedburn St Mary 0.099 0.139 0.258 0.372 0.574 0.912 2.901 3.727 7.299 
Thoverton 0.002 0.003 0.005 0.009 0.010 0.019 0.118 0.120 0.250 
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 EE2 (ng.l-1) E2 (ng.l-1) E1 (ng.l-1) 
Tiverton 0.002 0.003 0.005 0.009 0.010 0.019 0.119 0.122 0.252 
Uffculme 0.007 0.006 0.014 0.024 0.022 0.050 0.247 0.207 0.506 
Yeoford 0.005 0.006 0.011 0.018 0.023 0.043 0.290 0.316 0.652 
 

Table C.3 Oestrogen-associated risk derived from mean concentrations in the 
Exe catchment immediately downstream of STPs 

 Scenario A Scenario B 

 RA1 RA2 RA1 RA2 

Bampton No risk No risk No risk No risk
Bradninch No risk No risk No risk No risk
Burlescombe No risk No risk No risk No risk
Cheriton Bishop At risk At risk At risk At risk 
Cullompton No risk No risk No risk No risk
Dulverton No risk No risk No risk No risk
Dunkeswell At risk At risk At risk At risk 
Halberton No risk No risk At risk At risk 
Hemyock No risk No risk No risk No risk
Lords Meadow  No risk No risk No risk No risk
Newton St Cyres No risk No risk No risk No risk
Silverton At risk At risk At risk At risk 
Tedburn St Mary At risk At risk At risk At risk 
Thoverton No risk No risk No risk No risk
Tiverton No risk No risk No risk No risk
Uffculme No risk No risk No risk No risk
Yeoford No risk No risk No risk No risk
 

Table C.4 Oestrogen-associated risk derived from P90 concentrations in the Exe 
catchment immediately downstream of STPs 

 Scenario A Scenario B 

 RA1 RA2 RA1 RA2 

Bampton No risk No risk No risk No risk 
Bradninch No risk No risk No risk No risk 
Burlescombe No risk No risk No risk No risk 
Cheriton Bishop At risk High Risk At risk High Risk
Cullompton No risk No risk No risk No risk 
Dulverton No risk No risk No risk No risk 
Dunkeswell At risk At risk At risk At risk 
Halberton At risk At risk At risk At risk 
Hemyock No risk No risk No risk No risk 
Lords Meadow  At risk At risk At risk At risk 
Newton St Cyres No risk No risk No risk No risk 
Silverton At risk At risk At risk At risk 
Tedburn St Mary At risk At risk At risk At risk 
Thoverton No risk No risk No risk No risk 
Tiverton No risk No risk No risk No risk 
Uffculme No risk No risk No risk No risk 
Yeoford No risk No risk No risk No risk 
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Table C.5 Scenario A: estimated oestrogen concentrations in the Aire and 
Calder catchment immediately downstream of STPs 

 EE2 (ng.l-1) E2 (ng.l-1) E1 (ng.l-1) 
STP name Mean SD 90th Mean SD 90th Mean SD 90th 

Brighouse 0.036 0.031 0.075 0.129 0.118 0.268 1.002 0.817 2.056
Byram Park  0.117 0.070 0.215 0.397 0.242 0.728 2.970 1.715 5.390
Caldervale  0.086 0.056 0.161 0.301 0.196 0.561 2.267 1.379 4.128
Castleford  0.116 0.070 0.213 0.396 0.244 0.730 2.956 1.724 5.379

Dowley Gap  0.032 0.033 0.070 0.115 0.130 0.257 0.907 0.930 1.996
Esholt  0.086 0.075 0.177 0.307 0.305 0.668 2.356 1.977 4.895
Halifax 0.039 0.036 0.084 0.137 0.146 0.306 1.068 0.917 2.260

Huddersfield  0.058 0.044 0.115 0.211 0.164 0.426 1.597 1.142 3.127
Knopstrop High Level 0.418 0.157 0.621 1.586 0.743 2.553 11.754 3.996 17.004
Knopstrop Low Level 0.306 0.160 0.514 1.143 0.776 2.230 8.595 4.062 13.970

Lemonroyd  0.218 0.159 0.425 0.812 0.709 1.765 6.038 4.207 11.742
Marley  0.027 0.034 0.063 0.100 0.134 0.232 0.784 0.949 1.789

Mitchell Laithes  0.081 0.054 0.152 0.285 0.193 0.539 2.138 1.358 3.907
Neiley 0.030 0.031 0.064 0.108 0.124 0.243 0.815 0.782 1.706

Normanton  0.091 0.057 0.168 0.310 0.196 0.572 2.318 1.378 4.162
North Bierley 0.222 0.145 0.412 0.837 0.677 1.726 6.190 3.689 11.067

Owlwood  0.361 0.250 0.689 1.328 1.078 2.818 10.171 6.353 19.026
Smalley Bight 0.087 0.056 0.162 0.298 0.191 0.551 2.236 1.345 4.038
Spenborough 0.216 0.126 0.383 0.792 0.535 1.524 5.941 3.151 10.156

Todmorden  0.021 0.023 0.048 0.082 0.103 0.191 0.597 0.614 1.357
 

Table C.6 Scenario B: estimated oestrogen concentrations in the Aire and 
Calder catchment immediately downstream of STPs 

 EE2 (ng.l-1) E2 (ng.l-1) E1 (ng.l-1) 
STP name Mean SD 90th Mean SD 90th Mean SD 90th 
Brighouse 0.035 0.030 0.073 0.126 0.116 0.262 1.067 0.901 2.149 
Byram Park   0.116 0.070 0.212 0.391 0.244 0.721 4.313 2.554 7.732 
Caldervale  0.085 0.054 0.160 0.297 0.202 0.564 3.021 1.918 5.693 
Castleford  0.114 0.070 0.210 0.389 0.245 0.717 4.241 2.541 7.668 
Dowley Gap  0.032 0.032 0.069 0.115 0.124 0.246 1.934 1.882 4.126 
Esholt  0.087 0.077 0.183 0.303 0.289 0.657 3.025 2.434 6.264 
Halifax 0.038 0.035 0.080 0.131 0.136 0.296 1.184 1.050 2.453 
Huddersfield  0.057 0.043 0.113 0.206 0.169 0.414 1.624 1.167 3.179 
Knopstrop High 
Level 0.417 0.153 0.615 1.561 0.761 2.570 19.690 6.913 28.374
Knopstrop Low 
Level 0.305 0.160 0.518 1.138 0.803 2.194 8.618 4.062 13.800
Lemonroyd  0.216 0.155 0.424 0.828 0.719 1.775 5.996 4.085 11.701
Marley  0.028 0.033 0.063 0.099 0.130 0.243 1.689 1.916 3.882 
Mitchell Laithes  0.079 0.052 0.149 0.280 0.201 0.557 2.978 1.967 5.714 
Neiley 0.028 0.029 0.060 0.110 0.129 0.256 0.818 0.771 1.695 
Normanton  0.089 0.056 0.166 0.305 0.201 0.578 3.168 1.960 5.961 
North Bierley 0.217 0.142 0.417 0.802 0.659 1.686 6.195 3.807 11.336
Owlwood  0.352 0.243 0.684 1.320 1.109 2.746 9.965 6.299 18.684
Smalley Bight 0.086 0.054 0.161 0.294 0.198 0.553 2.958 1.857 5.541 
Spenborough 0.213 0.124 0.384 0.771 0.521 1.494 9.475 5.349 16.893
Todmorden  0.021 0.024 0.048 0.078 0.095 0.185 1.281 1.326 2.812 
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Table C.7 Oestrogen-associated risk derived from mean concentrations in the 
Aire and Calder catchment immediately downstream of STPs 

 Scenario A Scenario B 

STP name RA1 RA2 RA1 RA2 
Brighouse No risk No risk No Risk No Risk 
Byram Park   At risk At risk At Risk At Risk 
Caldervale  At risk At risk At Risk At Risk 
Castleford  At risk At risk At Risk At Risk 
Dowley Gap  No risk No risk At Risk At Risk 
Esholt  At risk At risk At Risk At Risk 
Halifax No risk No risk No Risk No Risk 
Huddersfield  At risk At risk At Risk At Risk 
Knopstrop High Level At risk At risk At Risk High Risk
Knopstrop Low Level At risk At risk At Risk At Risk 
Lemonroyd  At risk At risk At Risk At Risk 
Marley  No risk No risk No Risk No Risk 
Mitchell Laithes  At risk At risk At Risk At Risk 
Neiley No risk No risk No Risk No Risk 
Normanton  At risk At risk At Risk At Risk 
North Bierley At risk At risk At Risk At Risk 
Owlwood  At risk At risk At Risk At Risk 
Smalley Bight At risk At risk At Risk At Risk 
Spenborough At risk At risk At Risk At Risk 
Todmorden  No risk No risk No Risk No Risk 
 

Table C.8 Oestrogen-associated risk derived from P90 concentrations in the Aire 
and Calder catchment immediately downstream of STPs 

 Scenario A Scenario B 

STP name RA1 RA2 RA1 RA2 
Brighouse At risk At risk At Risk At Risk 
Byram Park   At risk At risk At Risk At Risk 
Caldervale  At risk At risk At Risk At Risk 
Castleford  At risk At risk At Risk At Risk 
Dowley Gap  At risk At risk At Risk At Risk 
Esholt  At risk At risk At Risk At Risk 
Halifax At risk At risk At Risk At Risk 
Huddersfield  At risk At risk At Risk At Risk 
Knopstrop High Level High Risk High Risk High Risk High Risk
Knopstrop Low Level At risk High Risk At Risk High Risk
Lemonroyd  At risk At risk At Risk At Risk 
Marley  At risk At risk At Risk At Risk 
Mitchell Laithes  At risk At risk At Risk At Risk 
Neiley At risk At risk At Risk At Risk 
Normanton  At risk At risk At Risk At Risk 
North Bierley At risk At risk At Risk At Risk 
Owlwood  High Risk High Risk High Risk High Risk
Smalley Bight At risk At risk At Risk At Risk 
Spenborough At risk At risk At Risk High Risk
Todmorden  At risk At risk At Risk At Risk 
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Appendix D: Tabulated 
concentrations and associated 
risks for oestrogens in SAC 
catchments 
 
Note: Units in tables are 10-3ngL-1 (picogrammes/L) for clearer formatting. 

 

The reaches within the SAC are highlighted in grey; those that receive a STP 
discharge are shown in bold. 
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Table D.1 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Lambourn 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SU389747 SU391745 282 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SU391745 SU398740 1027 8 6 15 29 28 61 221 153 425 230 449 No risk No risk No risk No risk 
3 SU398740 SU410732 1624 7 5 14 28 26 58 212 145 405 221 431 No risk No risk No risk No risk 
4 SU410732 SU426722 2407 7 5 13 26 24 53 195 133 371 204 397 No risk No risk No risk No risk 
5 SU426722 SU430719 706 7 5 13 24 23 51 186 127 354 195 378 No risk No risk No risk No risk 
6 SU430719 SU451693 4401 7 5 13 25 22 50 202 128 376 202 387 No risk No risk No risk No risk 
7 SU451693 SU457690 678 7 5 13 24 22 50 201 127 373 201 384 No risk No risk No risk No risk 
8 SU465746 SU469739 807 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
9 SU469739 SU456721 2443 53 42 109 200 183 449 2207 1738 4516 1824 3774 At risk At risk At risk At risk 

10 SU456721 SU452698 3028 26 18 50 95 77 201 1132 785 2246 905 1781 No risk At risk No risk At risk 
11 SU452698 SU453695 286 26 18 49 93 76 198 1116 774 2211 894 1755 No risk At risk No risk At risk 
12 SU453695 SU457690 808 25 18 48 91 74 192 1083 752 2154 870 1712 No risk At risk No risk At risk 
13 SU457690 SU474683 2337 10 6 18 36 25 66 358 215 653 322 582 No risk No risk No risk No risk 
14 SU474683 SU487674 1653 9 6 17 34 24 62 333 204 614 300 547 No risk No risk No risk No risk 
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Table D.2 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Tywi 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SN645456 SN648445 1502 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SN648445 SN651439 870 1 1 2 3 5 7 45 75 103 30 70 No risk No risk No risk No risk 
3 SN651439 SN652434 709 1 1 1 2 4 5 33 53 75 21 50 No risk No risk No risk No risk 
4 SN652434 SN648413 2479 0 1 1 1 2 3 22 34 49 14 33 No risk No risk No risk No risk 
5 SN648413 SN655404 1539 0 1 1 1 2 3 17 26 40 12 27 No risk No risk No risk No risk 
6 SN670426 SN658405 3119 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
7 SN658405 SN655404 322 0 0 0 0 1 1 7 9 16 5 10 No risk No risk No risk No risk 
8 SN759236 SN757241 609 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
9 SN757241 SN754241 411 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 

10 SN754241 SN737235 2110 0 0 0 0 0 0 3 4 7 1 5 No risk No risk No risk No risk 
11 SN718211 SN724215 840 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
12 SN724215 SN727217 418 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
13 SN727217 SN735221 1072 0 0 0 1 1 1 9 11 21 5 13 No risk No risk No risk No risk 
14 SN735221 SN738226 628 0 0 0 1 1 1 8 10 18 5 12 No risk No risk No risk No risk 
15 SN738226 SN737235 987 0 0 0 0 0 1 5 6 10 2 6 No risk No risk No risk No risk 
16 SN660187 SN654189 788 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
17 SN654189 SN632218 9879 0 0 0 1 1 1 9 12 22 5 14 No risk No risk No risk No risk 
18 SN575222 SN571221 374 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
19 SN571221 SN550212 2691 3 5 7 11 18 25 351 535 864 179 435 No risk No risk No risk No risk 
20 SN597203 SN581204 1830 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
21 SN581204 SN578204 418 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
22 SN511247 SN508245 330 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
23 SN508245 SN508244 127 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
24 SN508244 SN508238 605 1 1 2 3 4 6 42 56 97 27 64 No risk No risk No risk No risk 
25 SN508238 SN509225 1478 1 1 1 2 3 5 33 43 76 21 50 No risk No risk No risk No risk 
26 SN818409 SN811404 939 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
27 SN811404 SN804398 959 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
28 SN804398 SN796386 1919 0 0 0 0 1 1 7 10 17 5 10 No risk No risk No risk No risk 
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29 SN796386 SN788371 1922 0 0 0 0 1 1 6 8 14 2 9 No risk No risk No risk No risk 
30 SN788371 SN771342 4483 0 0 0 0 0 1 4 5 9 2 5 No risk No risk No risk No risk 
31 SN668220 SN665218 396 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
32 SN665218 SN663216 273 18 24 40 65 90 145 316 453 701 462 1038 No risk No risk No risk At risk 
33 SN663216 SN645212 2173 5 6 10 16 22 35 90 127 197 121 269 No risk No risk No risk No risk 
34 SN645212 SN633218 1847 2 3 5 8 11 19 50 70 110 65 145 No risk No risk No risk No risk 
35 SN369319 SN376311 1232 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
36 SN376311 SN378307 447 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
37 SN378307 SN373274 3623 1 1 1 2 3 6 19 24 44 19 44 No risk No risk No risk No risk 
38 SN373274 SN377270 718 0 0 1 1 2 3 9 11 20 7 19 No risk No risk No risk No risk 
39 SN377270 SN384265 919 1 1 2 4 5 8 48 60 111 35 80 No risk No risk No risk No risk 
40 SN629270 SN622266 823 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
41 SN622266 SN607259 1965 10 15 23 36 61 89 408 612 981 337 804 No risk No risk No risk No risk 
42 SN607259 SN593245 2477 4 6 9 14 25 34 161 250 393 133 322 No risk No risk No risk No risk 
43 SN593245 SN597234 1385 3 5 8 11 19 27 127 195 307 105 254 No risk No risk No risk No risk 
44 SN597234 SN597228 745 2 4 6 8 14 20 95 144 228 78 189 No risk No risk No risk No risk 
45 SN597228 SN597220 1011 2 3 5 7 12 17 80 123 193 67 161 No risk No risk No risk No risk 
46 SN599346 SN587338 1475 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
47 SN587338 SN587338 60 8 12 19 30 47 74 215 301 491 233 555 No risk No risk No risk No risk 
48 SN587338 SN586335 321 1 1 1 2 3 5 15 20 34 16 38 No risk No risk No risk No risk 
49 SN444313 SN443313 93 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
50 SN443313 SN442312 125 2 2 4 6 10 15 47 65 109 49 113 No risk No risk No risk No risk 
51 SN442312 SN420295 3449 1 2 3 4 7 10 32 47 76 33 81 No risk No risk No risk No risk 
52 SN420295 SN418292 335 1 1 1 2 4 6 18 25 41 18 43 No risk No risk No risk No risk 
53 SN418292 SN384265 5554 3 5 7 11 16 27 97 124 228 95 218 No risk No risk No risk No risk 
54 SN524301 SN526302 319 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
55 SN526302 SN529302 258 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
56 SN529302 SN535300 812 1 1 2 3 5 7 46 60 104 30 70 No risk No risk No risk No risk 
57 SN619362 SN622361 338 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
58 SN622361 SN624362 183 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
59 SN624362 SN641367 2043 1 1 2 3 4 7 43 61 97 29 67 No risk No risk No risk No risk 
60 SN679405 SN675398 1011 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
61 SN675398 SN675396 167 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
62 SN675396 SN656376 3472 1 1 2 3 4 8 27 30 59 27 62 No risk No risk No risk No risk 
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63 SN656376 SN656376 36 1 1 2 3 4 6 22 25 49 22 51 No risk No risk No risk No risk 
64 SN656376 SN652370 936 2 2 5 9 8 18 46 46 96 62 131 No risk No risk No risk No risk 
65 SN652370 SN644355 2111 2 2 4 7 7 15 37 39 79 51 109 No risk No risk No risk No risk 
66 SN753401 SN755395 692 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
67 SN755395 SN760387 931 1 1 2 4 5 8 56 67 121 37 84 No risk No risk No risk No risk 
68 SN767447 SN781432 2219 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
69 SN781432 SN765399 4648 0 0 0 0 0 1 3 4 8 1 5 No risk No risk No risk No risk 
70 SN765399 SN760387 1856 0 0 0 0 0 0 3 4 8 1 5 No risk No risk No risk No risk 
71 SN786347 SN771342 1979 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
72 SN800300 SN788300 1339 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
73 SN788300 SN786300 166 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
74 SN786300 SN782302 492 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
75 SN782302 SN774297 1010 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
76 SN774297 SN774297 68 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
77 SN774297 SN767299 741 1 1 2 4 6 9 61 79 138 39 91 No risk No risk No risk No risk 
78 SN767299 SN749284 2669 1 1 2 3 4 7 45 59 103 29 69 No risk No risk No risk No risk 
79 SN749284 SN725291 3096 0 0 1 1 2 3 19 25 44 13 29 No risk No risk No risk No risk 
80 SN725291 SN698284 3602 0 0 1 1 1 2 13 18 31 9 20 No risk No risk No risk No risk 
81 SN698284 SN696284 219 6 9 14 21 34 50 348 505 792 235 551 No risk No risk No risk No risk 
82 SN640319 SN640319 46 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
83 SN640319 SN640318 100 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
84 SN640318 SN647310 1149 7 11 17 27 43 68 203 288 500 216 517 No risk No risk No risk No risk 
85 SN647310 SN649304 740 4 6 9 15 24 37 112 161 274 119 284 No risk No risk No risk No risk 
86 SN649304 SN647239 8845 1 1 2 3 5 8 28 36 66 28 67 No risk No risk No risk No risk 
87 SN557228 SN556227 167 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
88 SN556227 SN550212 1948 1 1 2 3 5 8 23 37 53 24 57 No risk No risk No risk No risk 
89 SN655404 SN641367 5291 0 0 0 1 1 1 10 12 21 6 13 No risk No risk No risk No risk 
90 SN737235 SN695281 7087 0 0 0 0 0 0 3 3 7 1 4 No risk No risk No risk No risk 
91 SN384265 SN418237 6472 2 2 3 6 7 13 57 69 129 51 112 No risk No risk No risk No risk 
92 SN418237 SN432204 4060 2 2 4 6 7 13 59 67 133 54 119 No risk No risk No risk No risk 
93 SN760387 SN762361 3234 0 0 0 0 0 1 6 7 13 4 8 No risk No risk No risk No risk 
94 SN762361 SN761348 1384 0 0 0 0 0 1 6 6 13 2 8 No risk No risk No risk No risk 
95 SN761348 SN753327 2402 0 0 0 0 0 1 6 6 13 2 8 No risk No risk No risk No risk 
96 SN771342 SN761332 1669 0 0 0 0 0 0 2 2 4 1 2 No risk No risk No risk No risk 
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97 SN761332 SN753327 1575 4 6 8 13 25 31 206 307 493 140 332 No risk No risk No risk No risk 
98 SN550212 SN545207 930 1 2 2 4 5 9 53 82 122 38 88 No risk No risk No risk No risk 
99 SN641367 SN644355 1357 0 0 1 1 2 3 19 24 43 13 29 No risk No risk No risk No risk 

100 SN753327 SN696284 8944 1 1 2 3 4 6 42 50 95 28 64 No risk No risk No risk No risk 
101 SN644355 SN586335 7497 0 1 1 2 2 4 18 21 39 14 32 No risk No risk No risk No risk 
102 SN696284 SN695281 328 1 1 3 4 5 9 64 76 141 43 97 No risk No risk No risk No risk 
103 SN586335 SN542306 5981 0 1 1 1 2 3 16 18 35 13 30 No risk No risk No risk No risk 
104 SN542306 SN535300 993 0 0 1 1 1 3 13 15 29 11 24 No risk No risk No risk No risk 
105 SN695281 SN687267 1686 1 1 2 3 4 6 45 51 98 29 69 No risk No risk No risk No risk 
106 SN687267 SN663248 4226 1 1 2 3 3 6 43 49 94 29 65 No risk No risk No risk No risk 
107 SN663248 SN656240 1518 1 1 2 3 4 6 46 52 99 31 69 No risk No risk No risk No risk 
108 SN656240 SN647239 862 1 1 2 3 4 6 45 51 98 31 68 No risk No risk No risk No risk 
109 SN535300 SN509225 10194 0 0 1 1 1 3 16 18 34 11 27 No risk No risk No risk No risk 
110 SN647239 SN633218 4210 1 1 2 3 3 6 43 48 93 30 67 No risk No risk No risk No risk 
111 SN509225 SN505213 1410 0 0 1 1 1 3 16 18 34 11 27 No risk No risk No risk No risk 
112 SN505213 SN500200 1919 1 1 1 2 3 5 33 40 70 23 52 No risk No risk No risk No risk 
113 SN633218 SN632218 91 1 1 2 3 3 6 43 48 93 30 67 No risk No risk No risk No risk 
114 SN632218 SN616215 1764 1 1 2 3 3 6 41 46 90 28 66 No risk No risk No risk No risk 
115 SN616215 SN597220 3254 1 2 3 5 6 11 75 87 158 51 112 No risk No risk No risk No risk 
116 SN597220 SN590214 965 1 2 3 5 6 11 74 87 159 51 112 No risk No risk No risk No risk 
117 SN590214 SN589214 71 1 2 3 5 6 11 74 87 159 51 112 No risk No risk No risk No risk 
118 SN589214 SN578204 3118 1 2 3 5 6 11 73 84 154 51 110 No risk No risk No risk No risk 
119 SN578204 SN545207 5463 1 2 3 5 5 10 70 80 148 50 106 No risk No risk No risk No risk 
120 SN545207 SN500200 7709 1 2 3 4 5 10 66 75 140 46 101 No risk No risk No risk No risk 
121 SN500200 SN491204 962 1 1 2 4 4 8 57 65 123 41 89 No risk No risk No risk No risk 
122 SN491204 SN432204 8075 1 1 2 4 4 8 55 61 117 40 87 No risk No risk No risk No risk 
123 SN432204 SN400152 10870 1 1 2 4 4 8 51 55 107 39 83 No risk No risk No risk No risk 
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Table D.3 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Wye 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SO131371 SO135380 1275 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SO135380 SO133382 261 25 29 57 97 120 230 1594 1789 3489 1051 2348 No risk At risk At risk At risk 
3 SO188378 SO173379 1766 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
4 SO173379 SO170382 404 9 12 20 33 47 80 546 701 1238 363 829 No risk No risk No risk No risk 
5 SO530316 SO532311 591 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
6 SO532311 SO532306 495 70 78 162 259 341 618 4480 4988 10306 2911 6757 At risk At risk At risk At risk 
7 SO532306 SO534301 661 21 23 47 77 102 183 1334 1460 3007 868 1975 No risk At risk No risk At risk 
8 SO534301 SO546291 2043 8 9 18 29 38 67 501 538 1108 329 736 No risk No risk No risk No risk 
9 SO546291 SO547289 288 6 7 13 21 27 48 364 392 806 239 535 No risk No risk No risk No risk 

10 SO423549 SO426549 254 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
11 SO426549 SO433551 755 202 189 442 741 823 1685 13214 10535 27394 8507 18176 At risk High risk At risk At risk 
12 SO433551 SO434552 158 87 93 202 319 400 759 5631 5111 12135 3646 8165 At risk At risk At risk At risk 
13 SO434552 SO439552 576 8 10 18 28 41 67 494 518 1073 322 723 No risk No risk No risk No risk 
14 SO322287 SO323285 336 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
15 SO323285 SO328281 692 1 1 3 4 5 10 31 34 68 33 74 No risk No risk No risk No risk 
16 SO328281 SO335234 6114 0 0 1 1 2 3 10 12 22 10 24 No risk No risk No risk No risk 
17 SO376418 SO385423 1054 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
18 SO385423 SO401423 2175 3 3 6 10 15 24 78 88 174 82 185 No risk No risk No risk No risk 
19 SN920515 SN921512 399 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
20 SN921512 SN922489 3910 0 1 1 2 2 4 26 35 59 17 40 No risk No risk No risk No risk 
21 SN922489 SN934471 3118 0 1 1 1 2 3 22 29 49 13 33 No risk No risk No risk No risk 
22 SO000527 SO009518 1342 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
23 SO009518 SO032513 2736 1 1 2 3 5 6 43 66 98 29 65 No risk No risk No risk No risk 
24 SO103540 SO110543 938 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
25 SO110543 SO116539 810 0 1 1 2 3 4 27 37 62 17 41 No risk No risk No risk No risk 
26 SO116539 SO123518 3179 0 0 0 1 1 2 11 16 24 6 16 No risk No risk No risk No risk 
27 SO123518 SO096478 6725 0 0 0 0 0 1 5 5 10 2 6 No risk No risk No risk No risk 
28 SO096478 SO077470 2267 0 0 0 0 0 1 4 5 9 2 5 No risk No risk No risk No risk 
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29 SO077470 SO076469 167 1 2 3 5 6 11 23 29 52 34 76 No risk No risk No risk No risk 
30 SO336551 SO342557 1019 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
31 SO342557 SO360564 2374 14 17 31 50 65 120 399 455 851 416 922 No risk No risk No risk No risk 
32 SO360564 SO366566 691 12 14 26 42 54 100 334 379 711 350 772 No risk No risk No risk No risk 
33 SO366566 SO374579 2094 7 9 16 25 32 60 204 229 433 215 474 No risk No risk No risk No risk 
34 SO374579 SO390584 1929 5 5 10 15 19 36 125 132 259 132 287 No risk No risk No risk No risk 
35 SO302493 SO308492 676 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
36 SO308492 SO312486 792 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
37 SO312486 SO307478 1028 10 11 21 36 48 84 261 295 572 281 631 No risk No risk No risk No risk 
38 SO307478 SO323468 2525 8 9 17 28 37 65 204 229 445 221 497 No risk No risk No risk No risk 
39 SO142634 SO140632 292 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
40 SO140632 SO138631 343 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
41 SO138631 SO134632 397 0 1 1 2 3 4 27 39 63 17 41 No risk No risk No risk No risk 
42 SO134632 SO115629 2517 0 1 1 1 2 3 20 29 46 13 32 No risk No risk No risk No risk 
43 SO481240 SO492241 1666 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
44 SO492241 SO493231 1666 1 1 3 4 6 10 32 37 72 33 75 No risk No risk No risk No risk 
45 SO493231 SO502227 1729 1 1 2 3 4 7 25 28 54 25 57 No risk No risk No risk No risk 
46 SO502227 SO524225 2755 1 1 1 2 3 5 18 19 39 18 42 No risk No risk No risk No risk 
47 SO524225 SO533217 2514 0 0 1 1 1 3 10 10 20 9 21 No risk No risk No risk No risk 
48 SO533217 SO560183 11813 0 0 1 1 1 2 6 6 13 6 14 No risk No risk No risk No risk 
49 SO485312 SO484312 182 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
50 SO484312 SO483313 57 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
51 SO483313 SO481315 375 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
52 SO481315 SO475326 1409 30 38 65 112 153 269 1814 2162 4065 1211 2707 At risk At risk At risk At risk 
53 SO475326 SO464327 1238 21 27 45 76 108 184 1228 1511 2754 827 1847 No risk At risk No risk At risk 
54 SO464327 SO461316 1403 8 11 17 28 41 67 448 570 1001 304 676 No risk No risk No risk No risk 
55 SO461316 SO441309 2569 5 8 11 18 28 44 301 392 671 205 458 No risk No risk No risk No risk 
56 SO441309 SO435304 967 6 8 13 21 30 50 315 396 690 226 502 No risk No risk No risk No risk 
57 SO435304 SO419305 2034 5 7 11 18 25 42 260 324 574 189 421 No risk No risk No risk No risk 
58 SO419305 SO401282 3376 4 5 8 12 17 29 183 225 405 135 301 No risk No risk No risk No risk 
59 SO292667 SO306666 1565 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
60 SO306666 SO307666 77 23 26 53 84 102 201 1407 1515 2996 938 2080 No risk At risk No risk At risk 
61 SO307666 SO310650 1982 5 7 13 19 26 46 323 409 706 217 491 No risk No risk No risk No risk 
62 SO310650 SO322643 1858 1 1 1 2 3 5 35 46 76 22 52 No risk No risk No risk No risk 
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63 SO322643 SO352636 4181 5 6 10 17 22 39 260 303 560 178 392 No risk No risk No risk No risk 
64 SO208603 SO217607 1171 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
65 SO217607 SO279607 7832 2 2 3 6 7 13 88 102 197 60 134 No risk No risk No risk No risk 
66 SO279607 SO352636 10096 1 1 1 2 3 6 38 37 81 25 56 No risk No risk No risk No risk 
67 SO210404 SO204405 680 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
68 SO204405 SO198408 711 4 6 9 16 25 36 246 329 560 166 378 No risk No risk No risk No risk 
69 SO202440 SO216439 1555 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
70 SO216439 SO223442 873 11 15 25 42 56 96 690 885 1521 459 1024 No risk No risk No risk At risk 
71 SO223442 SO232454 1883 8 11 18 29 40 66 477 634 1050 321 719 No risk No risk No risk No risk 
72 SO104337 SO117339 1521 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
73 SO117339 SO127343 1189 0 1 1 2 3 4 31 40 68 19 45 No risk No risk No risk No risk 
74 SO127343 SO149344 3082 0 0 1 1 1 2 16 20 35 10 24 No risk No risk No risk No risk 
75 SO149344 SO150346 278 0 0 0 0 1 1 7 10 16 5 10 No risk No risk No risk No risk 
76 SO150346 SO151348 219 0 0 0 0 1 1 6 8 14 4 9 No risk No risk No risk No risk 
77 SO151348 SO170382 4396 4 6 10 16 23 41 266 350 593 178 408 No risk No risk No risk No risk 
78 SN903798 SN908797 507 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
79 SN908797 SN952715 11218 0 0 0 1 1 2 12 18 27 8 17 No risk No risk No risk No risk 
80 SN952715 SN978674 6427 0 0 0 0 1 1 8 12 19 5 12 No risk No risk No risk No risk 
81 SN978674 SN967657 2384 2 3 5 8 13 19 125 180 299 85 198 No risk No risk No risk No risk 
82 SN967657 SN978633 2773 2 3 4 7 12 17 113 161 270 77 180 No risk No risk No risk No risk 
83 SN978633 SO014582 8234 2 3 4 6 10 15 97 133 232 67 159 No risk No risk No risk No risk 
84 SO014582 SO013564 3003 2 3 5 7 11 16 102 136 242 74 177 No risk No risk No risk No risk 
85 SO587232 SO584234 399 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
86 SO584234 SO583234 79 1133 730 2112 4329 3414 8683 32122 19431 55677 33913 62433 High risk High risk At risk At risk 
87 SO616409 SO615415 639 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
88 SO615415 SO615415 40 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
89 SO615415 SO613421 567 26 34 61 96 134 224 1575 1882 3382 1061 2366 No risk At risk At risk At risk 
90 SO613421 SO597419 1758 18 24 41 63 91 148 1044 1283 2256 711 1586 No risk At risk No risk At risk 
91 SO338394 SO348380 1841 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
92 SO348380 SO349379 128 6 7 13 20 28 49 155 184 362 164 377 No risk No risk No risk No risk 
93 SO349379 SO368352 3679 4 5 9 14 19 32 105 125 247 110 256 No risk No risk No risk No risk 
94 SO368352 SO401282 8339 3 3 6 8 11 20 67 77 155 72 167 No risk No risk No risk No risk 
95 SO095653 SO089647 979 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
96 SO089647 SO087642 606 102 150 258 374 582 965 6143 8441 15029 4128 10271 At risk At risk At risk At risk 
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97 SO398618 SO399618 121 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
98 SO399618 SO401620 280 23 24 50 90 105 211 1413 1431 2963 946 2036 No risk At risk No risk At risk 
99 SO401620 SO415608 2330 16 18 35 62 75 146 969 1016 2054 657 1420 No risk At risk No risk At risk 

100 SO415608 SO415608 92 13 14 28 49 59 115 758 811 1603 514 1117 No risk No risk No risk At risk 
101 SO415608 SO454605 4530 8 9 18 30 37 70 476 498 995 327 703 No risk No risk No risk No risk 
102 SO454605 SO501594 6183 16 16 34 54 58 121 849 808 1805 595 1289 No risk At risk No risk At risk 
103 SO491642 SO492636 585 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
104 SO492636 SO492635 102 305 271 684 1145 1178 2632 18290 15589 38844 12321 26987 High risk High risk At risk At risk 
105 SO492635 SO503614 2995 72 80 170 255 313 606 4090 4316 9218 2820 6504 At risk At risk At risk At risk 
106 SO503614 SO501607 770 48 55 112 166 211 396 2673 2932 6063 1854 4280 At risk At risk At risk At risk 
107 SO501607 SO503601 660 31 37 73 107 140 254 1723 1945 3914 1200 2773 No risk At risk At risk At risk 
108 SO503601 SO501596 597 9 11 21 31 41 73 493 578 1109 345 788 No risk No risk No risk No risk 
109 SO383512 SO396521 1601 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
110 SO396521 SO406534 1944 35 37 76 124 154 301 993 1040 2134 1032 2281 No risk At risk At risk At risk 
111 SO406534 SO407533 115 30 33 67 108 135 259 860 916 1857 894 1990 No risk At risk No risk At risk 
112 SO407533 SO433543 3327 18 21 41 62 81 150 503 553 1075 530 1185 No risk No risk No risk At risk 
113 SO433543 SO439552 1401 16 18 35 53 68 127 427 468 910 453 1012 No risk No risk No risk At risk 
114 SN888455 SN893460 687 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
115 SN893460 SN900462 1147 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
116 SN900462 SN916470 2199 1 1 2 3 7 8 51 74 121 34 81 No risk No risk No risk No risk 
117 SN916470 SN934471 1898 1 1 1 2 5 6 37 53 88 25 58 No risk No risk No risk No risk 
118 SO618178 SO618179 38 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
119 SO618179 SO618184 532 43 37 89 159 160 361 2804 2178 5541 1809 3696 At risk At risk At risk At risk 
120 SO618184 SO598181 2152 25 23 53 89 96 207 1575 1333 3241 1024 2173 No risk At risk At risk At risk 
121 SO317210 SO335228 3280 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
122 SO335228 SO335234 623 1 1 2 4 5 9 28 31 57 28 63 No risk No risk No risk No risk 
123 SO459103 SO459101 229 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
124 SO459101 SO516116 9153 1 1 1 2 3 5 29 42 65 20 45 No risk No risk No risk No risk 
125 SO363302 SO363301 98 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
126 SO363301 SO372295 1406 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
127 SO372295 SO388285 2316 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
128 SO388285 SO395276 1222 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
129 SO395276 SO395276 66 14 19 33 55 86 127 410 562 913 432 977 No risk No risk No risk No risk 
130 SO556093 SO551090 753 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
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131 SO551090 SO536097 4327 103 89 214 367 368 835 5991 4843 12262 4076 8496 At risk At risk At risk At risk 
132 SO421367 SO423370 425 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
133 SO423370 SO430377 1120 89 100 208 337 429 828 2663 2828 6036 2711 6308 At risk At risk At risk At risk 
134 SO430377 SO435373 610 52 61 121 193 258 470 1533 1718 3518 1564 3656 At risk At risk At risk At risk 
135 SO435373 SO449380 1776 30 36 69 108 146 263 877 998 1980 892 2071 No risk At risk No risk At risk 
136 SO449380 SO457394 2220 44 48 97 158 185 360 1775 1841 3871 1475 3265 At risk At risk At risk At risk 
137 SO114641 SO116639 395 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
138 SO116639 SO115629 1347 0 0 0 1 1 1 9 15 21 5 13 No risk No risk No risk No risk 
139 SN949494 SN951492 285 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
140 SN951492 SN955493 854 1 1 1 2 3 5 30 44 69 20 46 No risk No risk No risk No risk 
141 SO650556 SO657550 1139 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
142 SO657550 SO658544 735 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
143 SO658544 SO665485 10372 34 46 81 119 170 299 905 1096 2055 989 2326 No risk At risk No risk At risk 
144 SO665485 SO626428 8739 26 32 59 83 106 203 662 719 1461 734 1679 No risk At risk No risk At risk 
145 SO626428 SO597419 3421 19 25 45 61 79 149 484 533 1068 545 1250 No risk No risk No risk At risk 
146 SO303570 SO306571 365 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
147 SO306571 SO307571 98 21 28 46 83 124 203 1271 1647 2813 852 1911 No risk At risk No risk At risk 
148 SO307571 SO390584 12734 4 6 10 16 23 40 251 301 538 173 381 No risk No risk No risk No risk 
149 SO023533 SO021531 303 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
150 SO021531 SO021530 181 2 3 5 8 14 19 132 201 308 87 206 No risk No risk No risk No risk 
151 SO352636 SO501596 24197 2 3 5 7 9 16 115 118 246 82 182 No risk No risk No risk No risk 
152 SO170382 SO178390 1595 5 6 11 17 23 41 279 355 611 188 425 No risk No risk No risk No risk 
153 SO401282 SO395276 985 3 4 7 10 12 22 110 126 247 95 213 No risk No risk No risk No risk 
154 SO439552 SO468568 3962 12 13 27 40 49 92 427 423 914 382 852 No risk No risk No risk No risk 
155 SN934471 SN936472 253 1 1 1 2 4 5 33 45 74 21 49 No risk No risk No risk No risk 
156 SN936472 SN955493 3851 1 1 2 3 4 6 40 53 93 28 62 No risk No risk No risk No risk 
157 SO335234 SO399264 8915 1 1 1 2 3 5 17 19 37 18 39 No risk No risk No risk No risk 
158 SO115629 SO087642 9521 0 0 0 1 1 1 9 13 20 5 13 No risk No risk No risk No risk 
159 SO597419 SO560387 5319 18 23 41 55 69 132 477 508 1026 519 1163 No risk No risk No risk At risk 
160 SO390584 SO393587 417 4 5 10 16 21 38 236 275 511 168 372 No risk No risk No risk No risk 
161 SO393587 SO468568 11474 5 6 11 16 20 37 241 265 517 177 386 No risk No risk No risk No risk 
162 SO501596 SO501594 225 3 3 5 8 9 18 129 128 272 93 198 No risk No risk No risk No risk 
163 SO395276 SO399264 1603 5 6 10 16 21 35 153 183 335 144 313 No risk No risk No risk No risk 
164 SN955493 SO032513 11394 1 1 1 2 3 5 35 44 80 24 55 No risk No risk No risk No risk 
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165 SO087642 SO077649 1583 1 2 2 4 6 8 58 92 133 38 91 No risk No risk No risk No risk 
166 SO077649 SO053623 5091 1 1 2 2 4 6 40 64 93 27 65 No risk No risk No risk No risk 
167 SO053623 SO049606 2693 1 2 2 4 6 9 58 90 133 39 93 No risk No risk No risk No risk 
168 SO049606 SO013564 8643 8 14 19 29 53 69 478 821 1127 327 768 No risk No risk No risk No risk 
169 SO468568 SO512567 5545 6 6 12 18 20 40 245 252 520 191 409 No risk No risk No risk No risk 
170 SO501594 SO507585 1274 3 3 7 10 11 22 162 157 336 116 244 No risk No risk No risk No risk 
171 SO507585 SO512567 2377 11 13 23 40 45 88 380 387 814 350 742 No risk No risk No risk No risk 
172 SO399264 SO512122 30318 2 2 3 5 5 10 44 44 92 46 96 No risk No risk No risk No risk 
173 SO032513 SO035516 418 1 1 1 2 3 5 36 45 79 24 55 No risk No risk No risk No risk 
174 SO013564 SO021530 5324 4 6 9 14 21 32 218 306 504 155 353 No risk No risk No risk No risk 
175 SO512567 SO536515 8509 8 10 18 28 31 61 297 291 618 266 560 No risk No risk No risk No risk 
176 SO536515 SO517456 12628 8 9 17 27 28 57 280 267 578 255 536 No risk No risk No risk No risk 
177 SO517456 SO560387 12748 9 10 19 28 29 60 318 306 650 281 591 No risk No risk No risk No risk 
178 SO021530 SO035516 2087 4 6 9 14 20 31 213 295 489 151 346 No risk No risk No risk No risk 
179 SO560387 SO565371 2759 10 11 21 30 30 63 327 312 675 301 630 No risk No risk No risk No risk 
180 SO035516 SO045515 1341 3 4 6 9 12 20 136 180 313 97 219 No risk No risk No risk No risk 
181 SO045515 SO068504 3178 3 4 7 11 15 24 166 217 378 118 267 No risk No risk No risk No risk 
182 SO068504 SO076469 3839 3 4 7 10 14 24 162 208 368 114 261 No risk No risk No risk No risk 
183 SO076469 SO100433 5602 3 4 7 10 13 22 144 182 328 104 239 No risk No risk No risk No risk 
184 SO100433 SO133382 6609 3 4 6 9 12 21 137 170 311 101 231 No risk No risk No risk No risk 
185 SO133382 SO178390 5809 3 4 6 9 12 20 136 167 304 101 228 No risk No risk No risk No risk 
186 SO178390 SO179395 547 3 4 7 10 12 22 149 184 344 110 250 No risk No risk No risk No risk 
187 SO179395 SO198408 3563 3 4 7 10 12 22 150 183 345 110 252 No risk No risk No risk No risk 
188 SO198408 SO232433 5943 3 4 6 9 11 20 138 157 315 102 232 No risk No risk No risk No risk 
189 SO232433 SO232454 2244 3 4 7 10 13 24 162 192 361 119 266 No risk No risk No risk No risk 
190 SO232454 SO323468 14864 3 4 7 10 11 22 149 169 332 112 251 No risk No risk No risk No risk 
191 SO323468 SO401423 13468 3 4 7 9 10 21 135 147 299 106 235 No risk No risk No risk No risk 
192 SO401423 SO457394 10433 3 4 7 9 9 19 127 134 279 101 226 No risk No risk No risk No risk 
193 SO457394 SO522388 8176 3 4 8 9 10 21 135 142 294 109 244 No risk No risk No risk No risk 
194 SO522388 SO535388 1910 12 19 28 44 67 108 386 506 890 379 876 No risk No risk No risk No risk 
195 SO535388 SO565371 6691 16 22 37 58 76 142 485 580 1154 492 1143 No risk No risk No risk At risk 
196 SO565371 SO563354 2019 14 18 32 50 59 116 433 482 991 432 981 No risk No risk No risk No risk 
197 SO563354 SO575340 2611 14 18 32 49 58 115 430 476 974 429 974 No risk No risk No risk No risk 
198 SO575340 SO587318 5081 14 18 32 48 57 113 425 466 962 427 967 No risk No risk No risk No risk 
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199 SO587318 SO547289 5397 14 18 32 47 55 110 415 451 941 422 953 No risk No risk No risk No risk 
200 SO547289 SO565280 2745 14 17 32 47 54 108 409 442 930 418 944 No risk No risk No risk No risk 
201 SO565280 SO583234 17327 14 16 30 42 47 97 372 385 839 391 878 No risk No risk No risk No risk 
202 SO583234 SO598181 9774 14 17 32 45 49 103 388 398 868 414 927 No risk No risk No risk No risk 
203 SO598181 SO583170 3883 14 17 32 44 48 101 386 393 866 411 922 No risk No risk No risk No risk 
204 SO583170 SO566183 4914 14 17 32 44 48 102 389 395 871 414 929 No risk No risk No risk No risk 
205 SO566183 SO560183 699 15 17 32 44 48 102 395 401 886 418 935 No risk No risk No risk No risk 
206 SO560183 SO512122 11858 13 15 30 40 40 90 355 337 787 381 851 No risk No risk No risk No risk 
207 SO512122 SO515119 447 12 13 26 35 36 79 315 298 695 339 749 No risk No risk No risk No risk 
208 SO515119 SO516116 307 13 14 28 38 38 86 363 349 793 371 815 No risk No risk No risk No risk 
209 SO516116 SO536097 3145 12 14 27 37 37 82 349 336 766 358 789 No risk No risk No risk No risk 
210 SO536097 SO540055 4874 13 14 28 38 38 85 379 367 839 378 836 No risk No risk No risk No risk 
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Table D.4 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Teifi 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SN346473 SN345473 83 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SN345473 SN341472 505 6 9 13 22 37 52 360 521 811 241 542 No risk No risk No risk No risk 
3 SN341472 SN333471 1044 1 2 3 4 8 10 70 108 158 46 106 No risk No risk No risk No risk 
4 SN333471 SN319462 2209 1 2 2 4 7 9 65 98 147 44 99 No risk No risk No risk No risk 
5 SN319462 SN318446 2176 1 1 2 3 5 6 44 66 99 29 68 No risk No risk No risk No risk 
6 SN446363 SN445363 117 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
7 SN425512 SN425512 118 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
8 SN425512 SN425510 114 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
9 SN425510 SN422498 1409 1 2 3 4 8 10 73 103 174 49 115 No risk No risk No risk No risk 

10 SN422498 SN422489 1114 1 1 2 3 4 6 42 57 98 28 65 No risk No risk No risk No risk 
11 SN422489 SN438461 5113 1 1 1 2 3 4 28 39 67 19 44 No risk No risk No risk No risk 
12 SN438461 SN451427 4603 0 0 1 1 1 2 14 18 33 9 23 No risk No risk No risk No risk 
13 SN451427 SN451424 369 0 0 1 1 1 2 12 16 28 8 19 No risk No risk No risk No risk 
14 SN451424 SN444403 2484 0 0 0 1 1 2 11 15 26 8 17 No risk No risk No risk No risk 
15 SN494472 SN494471 59 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
16 SN494471 SN500460 1543 3 6 8 12 20 28 210 350 481 137 314 No risk No risk No risk No risk 
17 SN500460 SN500448 1382 3 5 7 11 18 26 193 314 444 127 291 No risk No risk No risk No risk 
18 SN500448 SN493430 2351 2 3 5 7 11 17 129 187 295 85 196 No risk No risk No risk No risk 
19 SN663555 SN657552 723 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
20 SN657552 SN656551 100 3 5 7 11 20 26 176 266 410 118 272 No risk No risk No risk No risk 
21 SN656551 SN641548 1799 3 4 6 9 17 22 153 229 353 102 237 No risk No risk No risk No risk 
22 SN355394 SN351398 1150 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
23 SN351398 SN348405 852 11 17 27 41 70 100 680 914 1562 458 1069 No risk No risk No risk At risk 
24 SN444361 SN445363 223 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
25 SN749659 SN739660 1275 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
26 SN739659 SN739660 130 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
27 SN216423 SN211425 614 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
28 SN211425 SN211426 86 26 42 63 98 177 232 751 1165 1748 785 1868 No risk At risk No risk At risk 
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29 SN292462 SN295461 247 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
30 SN295461 SN296461 132 138 188 345 523 794 1372 4308 5718 10762 4250 10703 At risk At risk At risk At risk 
31 SN296461 SN305460 999 30 42 69 110 165 265 1305 1659 3057 1045 2436 No risk At risk At risk At risk 
32 SN305460 SN310454 836 13 20 30 47 75 112 560 752 1312 448 1043 No risk No risk No risk At risk 
33 SN310454 SN318446 1157 9 14 21 33 52 78 394 528 919 317 734 No risk No risk No risk No risk 
34 SN608485 SN602491 925 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
35 SN602491 SN601490 209 171 111 308 633 414 1161 2780 1889 5026 4414 7975 At risk At risk At risk At risk 
36 SN620539 SN606531 1921 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
37 SN606531 SN596514 2396 2 3 4 7 11 16 115 173 264 77 176 No risk No risk No risk No risk 
38 SN596514 SN587505 1482 1 2 3 4 7 9 67 100 153 44 102 No risk No risk No risk No risk 
39 SN587505 SN581479 3089 1 1 2 2 4 5 39 55 89 25 60 No risk No risk No risk No risk 
40 SN581479 SN581476 271 1 1 1 2 4 5 38 54 87 25 58 No risk No risk No risk No risk 
41 SN510516 SN515512 785 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
42 SN515512 SN516511 145 4 8 9 15 31 35 236 439 547 157 364 No risk No risk No risk No risk 
43 SN516511 SN521501 1530 2 4 5 8 15 18 119 207 278 81 185 No risk No risk No risk No risk 
44 SN521501 SN524497 695 2 3 4 7 13 15 102 179 238 69 159 No risk No risk No risk No risk 
45 SN524497 SN535468 4567 1 2 2 4 7 9 58 92 133 40 91 No risk No risk No risk No risk 
46 SN535468 SN535462 920 1 2 2 4 6 8 56 89 129 39 88 No risk No risk No risk No risk 
47 SN269428 SN265418 1189 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
48 SN265418 SN266416 187 36 47 86 146 228 362 1077 1422 2508 1102 2633 No risk At risk At risk At risk 
49 SN199387 SN202391 504 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
50 SN202391 SN205394 428 28 37 67 105 146 263 1785 2166 4260 1165 2801 No risk At risk At risk At risk 
51 SN205394 SN207403 977 11 16 27 42 61 104 737 953 1723 478 1123 No risk No risk No risk At risk 
52 SN207403 SN211410 879 7 11 16 25 38 61 441 601 1039 287 678 No risk No risk No risk No risk 
53 SN211410 SN209423 1548 5 8 11 17 26 42 306 413 715 199 469 No risk No risk No risk No risk 
54 SN209423 SN211426 403 4 7 10 15 23 36 262 364 622 172 407 No risk No risk No risk No risk 
55 SN378481 SN378475 576 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
56 SN378475 SN386467 1325 14 21 33 50 74 129 925 1238 2169 592 1404 No risk At risk No risk At risk 
57 SN386467 SN392458 1360 4 7 10 15 24 38 272 413 639 175 416 No risk No risk No risk No risk 
58 SN392458 SN403450 1567 3 5 7 10 17 27 192 293 453 124 294 No risk No risk No risk No risk 
59 SN403450 SN409441 1356 2 4 5 8 13 20 145 219 341 94 224 No risk No risk No risk No risk 
60 SN409441 SN415422 2811 2 3 4 6 10 16 111 164 260 73 174 No risk No risk No risk No risk 
61 SN415422 SN420416 944 2 3 4 5 8 13 89 131 208 60 140 No risk No risk No risk No risk 
62 SN420416 SN422415 236 1 3 4 5 8 12 89 129 206 58 139 No risk No risk No risk No risk 
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63 SN296363 SN293361 394 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
64 SN293361 SN289356 646 5 7 11 17 28 41 272 361 630 183 431 No risk No risk No risk No risk 
65 SN289356 SN282356 770 1 2 3 4 7 10 66 88 153 44 104 No risk No risk No risk No risk 
66 SN282356 SN276359 647 1 2 3 4 7 10 65 85 150 42 101 No risk No risk No risk No risk 
67 SN276359 SN270372 1656 1 1 2 3 5 7 44 57 101 29 68 No risk No risk No risk No risk 
68 SN270372 SN254387 2789 0 1 1 2 3 4 27 35 63 17 43 No risk No risk No risk No risk 
69 SN240408 SN244412 583 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
70 SN244412 SN246413 276 8 12 19 31 48 77 236 332 507 250 568 No risk No risk No risk No risk 
71 SN223392 SN225391 241 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
72 SN225391 SN232380 1431 7 9 16 24 35 59 424 546 979 275 645 No risk No risk No risk No risk 
73 SN232380 SN245381 1934 1 1 2 3 5 8 59 84 137 38 90 No risk No risk No risk No risk 
74 SN245381 SN254386 1230 1 1 2 3 4 7 48 68 113 30 74 No risk No risk No risk No risk 
75 SN254386 SN254387 131 1 1 2 3 4 7 48 68 113 30 74 No risk No risk No risk No risk 
76 SN445363 SN445365 199 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
77 SN445365 SN421391 4179 3 5 8 12 18 28 203 277 450 136 310 No risk No risk No risk No risk 
78 SN421391 SN412402 1848 3 4 6 9 14 22 161 216 356 108 246 No risk No risk No risk No risk 
79 SN739660 SN728667 1340 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
80 SN728667 SN718667 1364 2 5 6 9 18 20 146 238 336 98 226 No risk No risk No risk No risk 
81 SN718667 SN699646 3932 1 2 3 5 9 11 78 117 180 52 121 No risk No risk No risk No risk 
82 SN699646 SN677623 4581 1 2 2 4 6 8 58 85 133 39 91 No risk No risk No risk No risk 
83 SN677623 SN671614 1336 1 1 2 3 5 6 46 67 106 31 72 No risk No risk No risk No risk 
84 SN671614 SN672592 4035 1 1 2 3 4 6 41 58 95 28 66 No risk No risk No risk No risk 
85 SN672592 SN673589 357 2 4 5 8 14 18 137 207 313 92 209 No risk No risk No risk No risk 
86 SN673589 SN641548 8839 2 3 4 6 9 12 92 136 211 63 144 No risk No risk No risk No risk 
87 SN318446 SN295419 5403 2 3 4 6 9 13 80 105 179 61 136 No risk No risk No risk No risk 
88 SN211426 SN215429 641 6 9 14 22 32 50 298 406 703 223 525 No risk No risk No risk No risk 
89 SN215429 SN214436 798 6 9 14 21 31 48 285 384 674 214 506 No risk No risk No risk No risk 
90 SN254387 SN251401 1754 1 1 1 2 3 4 30 36 65 20 44 No risk No risk No risk No risk 
91 SN251401 SN246413 1868 0 1 1 2 2 4 29 34 63 18 43 No risk No risk No risk No risk 
92 SN641548 SN601490 8508 2 3 3 5 8 11 81 115 182 57 128 No risk No risk No risk No risk 
93 SN246413 SN246414 112 1 1 2 3 4 6 36 43 77 26 60 No risk No risk No risk No risk 
94 SN601490 SN581476 3276 3 4 6 8 13 19 92 132 208 81 185 No risk No risk No risk No risk 
95 SN581476 SN581476 38 2 4 5 8 12 18 87 123 195 75 171 No risk No risk No risk No risk 
96 SN581476 SN577476 470 2 4 5 8 12 18 86 122 195 75 171 No risk No risk No risk No risk 
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97 SN577476 SN535462 7843 4 6 9 13 18 28 121 164 268 116 263 No risk No risk No risk No risk 
98 SN535462 SN519441 4653 3 5 8 11 15 24 106 140 235 101 229 No risk No risk No risk No risk 
99 SN519441 SN516432 1448 3 5 8 11 15 24 105 138 232 101 228 No risk No risk No risk No risk 

100 SN516432 SN513433 296 4 6 10 14 19 31 159 224 346 137 305 No risk No risk No risk No risk 
101 SN513433 SN493430 3386 4 6 9 12 16 28 143 193 310 123 275 No risk No risk No risk No risk 
102 SN493430 SN472413 3722 4 5 8 12 15 26 137 181 296 117 260 No risk No risk No risk No risk 
103 SN472413 SN455401 3333 4 5 8 11 14 25 132 172 285 113 254 No risk No risk No risk No risk 
104 SN455401 SN444403 1235 4 5 8 12 15 26 136 176 293 117 258 No risk No risk No risk No risk 
105 SN444403 SN422415 4414 3 4 7 10 12 22 116 147 250 100 222 No risk No risk No risk No risk 
106 SN422415 SN419403 1408 3 4 7 9 12 21 114 143 245 97 218 No risk No risk No risk No risk 
107 SN419403 SN412402 809 4 5 8 12 15 26 149 193 324 121 268 No risk No risk No risk No risk 
108 SN412402 SN389391 3672 4 5 8 11 14 25 146 185 313 118 256 No risk No risk No risk No risk 
109 SN389391 SN356401 4883 3 5 7 10 13 24 139 171 297 112 244 No risk No risk No risk No risk 
110 SN356401 SN353403 446 3 5 7 10 12 24 139 171 296 112 244 No risk No risk No risk No risk 
111 SN353403 SN348405 813 4 5 8 11 13 25 149 183 319 119 259 No risk No risk No risk No risk 
112 SN348405 SN305408 6990 4 5 8 12 14 26 159 192 340 126 272 No risk No risk No risk No risk 
113 SN305408 SN295419 1913 4 6 9 13 16 29 186 224 404 143 315 No risk No risk No risk No risk 
114 SN295419 SN266416 3831 4 5 9 12 15 27 174 209 377 135 298 No risk No risk No risk No risk 
115 SN266416 SN246414 3719 4 5 9 12 15 27 169 201 366 134 292 No risk No risk No risk No risk 
116 SN246414 SN218436 4443 3 5 8 11 13 23 147 171 316 116 255 No risk No risk No risk No risk 
117 SN218436 SN214436 412 3 5 8 11 12 23 147 171 316 116 255 No risk No risk No risk No risk 
118 SN214436 SN212435 203 3 5 8 11 13 23 148 172 317 117 256 No risk No risk No risk No risk 
119 SN212435 SN200429 1694 4 5 8 11 13 24 154 180 332 122 266 No risk No risk No risk No risk 
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Table D.5 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Eden– 
Cors Goch Trawsfynydd 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SH704320 SH705318 253 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SH705318 SH704314 468 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
3 SH704314 SH708305 1321 4 5 9 13 21 33 221 321 530 145 354 No risk No risk No risk No risk 
4 SH708305 SH711289 1782 3 4 8 12 18 29 194 276 466 128 316 No risk No risk No risk No risk 
5 SH710289 SH711289 113 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
6 SH758230 SH754223 840 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
7 SH754223 SH753221 207 5 8 13 21 33 52 339 479 811 222 540 No risk No risk No risk No risk 
8 SH753221 SH747221 633 1 2 3 5 7 12 82 104 189 52 125 No risk No risk No risk No risk 
9 SH747221 SH745225 518 1 1 2 4 5 9 60 73 137 39 91 No risk No risk No risk No risk 
10 SH745225 SH738225 745 1 1 2 3 4 7 50 59 113 31 75 No risk No risk No risk No risk 
11 SH738225 SH735223 401 1 1 2 3 4 7 49 58 110 31 74 No risk No risk No risk No risk 
12 SH734251 SH728247 802 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
13 SH726243 SH727243 105 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
14 SH737227 SH734224 500 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
15 SH711289 SH721269 2458 2 2 4 6 9 14 95 133 228 62 155 No risk No risk No risk No risk 
16 SH721269 SH727248 2297 1 2 4 5 8 13 88 122 211 58 143 No risk No risk No risk No risk 
17 SH727248 SH728247 185 1 2 4 5 8 13 88 121 210 58 143 No risk No risk No risk No risk 
18 SH728247 SH727243 427 1 1 2 2 4 6 39 52 92 25 61 No risk No risk No risk No risk 
19 SH727243 SH730234 973 1 1 1 2 3 5 33 45 79 21 53 No risk No risk No risk No risk 
20 SH730234 SH734224 1181 1 1 1 2 3 5 32 44 78 21 52 No risk No risk No risk No risk 
21 SH734224 SH735223 243 1 1 1 2 3 4 30 40 72 20 48 No risk No risk No risk No risk 
22 SH735223 SH718193 3732 1 1 1 2 3 4 30 39 71 20 48 No risk No risk No risk No risk 
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Table D.6 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Usk 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SO408072 SO415072 927 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SO415072 SO416071 138 21 27 48 82 124 198 602 702 1358 638 1444 No risk At risk No risk At risk 
3 SO416071 SO418049 2496 16 22 36 60 96 146 446 542 1011 477 1088 No risk No risk No risk At risk 
4 SO418049 SO417036 1644 13 18 30 50 79 119 365 444 828 394 902 No risk No risk No risk No risk 
5 SO417036 SO409026 1269 7 10 15 25 43 60 181 235 415 197 453 No risk No risk No risk No risk 
6 SN972223 SN975223 297 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
7 SN975223 SN985241 2697 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
8 SN985241 SN995257 2171 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
9 SN995257 SN996259 295 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 

10 SN996259 SO018270 2759 0 0 1 1 1 3 10 8 20 10 20 No risk No risk No risk No risk 
11 SO018270 SO028277 1355 0 0 1 1 1 2 8 7 16 7 16 No risk No risk No risk No risk 
12 SO028277 SO039288 1677 0 0 0 1 1 2 6 5 13 6 13 No risk No risk No risk No risk 
13 SO119230 SO121231 209 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
14 SO121231 SO124231 331 1 1 2 3 4 7 51 56 113 33 75 No risk No risk No risk No risk 
15 SN879295 SN880289 676 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
16 SN880289 SN884287 401 11 14 25 40 63 96 648 870 1474 431 1006 No risk No risk No risk At risk 
17 SN884287 SN901290 2198 1 2 2 3 8 8 54 103 127 34 87 No risk No risk No risk No risk 
18 SN901290 SN920286 2632 0 1 1 2 3 4 26 47 61 17 41 No risk No risk No risk No risk 
19 SN920286 SN925294 1078 0 0 1 1 1 2 13 18 29 8 20 No risk No risk No risk No risk 
20 SN925294 SN925295 82 0 0 1 1 1 2 13 18 29 8 20 No risk No risk No risk No risk 
21 SN925295 SN938298 1797 1 1 2 3 4 6 41 56 96 26 65 No risk No risk No risk No risk 
22 SN938298 SN987292 5676 1 1 1 2 3 5 30 41 71 20 48 No risk No risk No risk No risk 
23 SO006278 SO011282 720 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
24 SO011282 SO011283 53 32 38 69 118 143 272 1938 2104 4236 1294 2837 At risk At risk At risk At risk 
25 SO051326 SO051308 2364 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
26 SO051308 SO049306 323 4 6 9 15 21 33 245 329 566 163 374 No risk No risk No risk No risk 
27 SO049306 SO042286 2548 0 1 1 2 3 4 28 39 66 18 43 No risk No risk No risk No risk 
28 SO066247 SO079258 2179 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
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29 SO079258 SO089253 1425 1 2 3 5 7 12 84 105 186 55 126 No risk No risk No risk No risk 
30 SO089253 SO093254 545 1 1 2 4 5 8 58 68 126 38 85 No risk No risk No risk No risk 
31 SO093254 SO095254 180 1 1 2 4 5 9 69 78 146 46 98 No risk No risk No risk No risk 
32 SO203123 SO208124 544 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
33 SO208124 SO210124 248 47 45 103 175 195 400 1335 1232 2916 1399 3087 At risk At risk At risk At risk 
34 SO210124 SO216125 646 40 39 88 149 168 341 1143 1066 2498 1194 2642 No risk At risk At risk At risk 
35 SO216125 SO230134 1735 35 35 78 131 148 301 1012 945 2214 1057 2346 No risk At risk At risk At risk 
36 SO230134 SO242155 3185 28 28 63 103 119 237 811 764 1782 846 1881 No risk At risk No risk At risk 
37 SO327029 SO337024 1463 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
38 SO337024 SO355016 2346 4 4 8 13 17 30 206 221 443 140 308 No risk No risk No risk No risk 
39 SO355016 SO365019 1435 3 4 7 12 15 27 183 198 395 124 275 No risk No risk No risk No risk 
40 ST478989 ST476989 179 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
41 ST476989 ST467989 1002 36 39 83 131 160 308 3001 2713 6508 1738 3857 At risk At risk At risk At risk 
42 ST467989 ST464993 587 26 30 60 93 119 222 2115 2026 4632 1229 2763 At risk At risk At risk At risk 
43 ST464993 ST462998 659 14 18 33 51 68 121 1153 1154 2553 673 1525 No risk At risk No risk At risk 
44 ST462998 ST460998 143 11 13 25 38 51 89 852 870 1881 498 1130 No risk No risk No risk At risk 
45 ST460998 SO459007 1126 8 10 18 26 38 64 597 638 1341 350 811 No risk No risk No risk No risk 
46 SO459007 SO423022 5852 5 7 12 16 24 38 353 398 810 213 499 No risk No risk No risk No risk 
47 SO423022 SO409026 1783 3 4 7 9 14 23 212 235 483 128 300 No risk No risk No risk No risk 
48 SO184265 SO183262 300 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
49 SO183262 SO184260 195 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
50 SO184260 SO183248 1402 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
51 SO183248 SO181214 3954 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
52 SO181214 SO188209 891 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
53 SO188209 SO193199 1308 0 0 1 1 1 2 13 14 30 9 20 No risk No risk No risk No risk 
54 SN931382 SN932381 152 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
55 SN932381 SN942343 4869 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
56 SN942343 SN944341 319 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
57 SN944341 SN987292 7368 0 0 0 0 0 1 4 4 8 1 5 No risk No risk No risk No risk 
58 SO252284 SO246198 14668 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
59 SO246198 SO240179 2387 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
60 SO240179 SO235159 2308 0 0 0 0 0 0 2 3 5 1 2 No risk No risk No risk No risk 
61 SO382109 SO377105 592 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
62 SO377105 SO376103 243 27 28 63 107 130 260 809 828 1863 833 1938 No risk At risk No risk At risk 
63 SO376103 SO376101 174 6 8 15 25 35 61 186 229 444 192 455 No risk No risk No risk No risk 
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64 SO376101 SO370099 604 2 2 4 7 11 18 56 72 133 56 136 No risk No risk No risk No risk 
65 SO370099 SO359093 1629 1 2 3 5 7 12 37 47 88 37 89 No risk No risk No risk No risk 
66 SO409026 ST388979 7528 5 7 11 16 25 39 169 195 386 153 356 No risk No risk No risk No risk 
67 SN987292 SO001295 1470 0 1 1 2 2 4 25 32 58 16 40 No risk No risk No risk No risk 
68 SO001295 SO011283 2069 0 0 1 1 2 3 20 25 47 13 32 No risk No risk No risk No risk 
69 SO011283 SO039288 3034 0 1 1 1 2 4 24 29 54 16 37 No risk No risk No risk No risk 
70 SO039288 SO042286 452 0 0 1 1 1 3 19 20 43 13 31 No risk No risk No risk No risk 
71 SO042286 SO058275 2208 0 0 1 1 1 3 20 20 45 13 31 No risk No risk No risk No risk 
72 SO058275 SO095254 5178 3 3 6 10 13 23 155 179 362 105 247 No risk No risk No risk No risk 
73 SO095254 SO107248 2193 3 3 6 9 12 22 149 169 346 101 236 No risk No risk No risk No risk 
74 SO107248 SO124231 2648 3 3 6 9 12 22 148 168 345 102 237 No risk No risk No risk No risk 
75 SO124231 SO155203 6106 2 2 5 7 9 17 117 120 265 79 182 No risk No risk No risk No risk 
76 SO155203 SO193199 4197 2 3 5 8 9 18 125 126 281 86 193 No risk No risk No risk No risk 
77 SO193199 SO225175 4403 2 2 5 7 8 17 114 115 258 79 179 No risk No risk No risk No risk 
78 SO225175 SO235159 2133 3 3 6 9 10 21 146 145 326 101 224 No risk No risk No risk No risk 
79 SO235159 SO242155 972 2 3 5 8 9 18 132 130 293 91 201 No risk No risk No risk No risk 
80 SO242155 SO241163 814 4 4 9 14 15 31 173 164 381 137 299 No risk No risk No risk No risk 
81 SO241163 SO263148 3115 4 4 8 14 14 30 170 160 374 136 295 No risk No risk No risk No risk 
82 SO263148 SO301132 4866 4 4 9 15 15 32 196 184 426 151 328 No risk No risk No risk No risk 
83 SO301132 SO303112 2677 6 6 14 23 24 49 254 242 547 213 458 No risk No risk No risk No risk 
84 SO303112 SO320094 2989 6 6 14 23 24 48 250 238 538 211 452 No risk No risk No risk No risk 
85 SO320094 SO333097 1641 6 6 14 23 23 47 250 237 534 211 450 No risk No risk No risk No risk 
86 SO333097 SO359093 4336 6 6 13 22 23 46 245 232 524 207 444 No risk No risk No risk No risk 
87 SO359093 SO350067 2890 6 6 13 22 22 46 240 227 516 205 439 No risk No risk No risk No risk 
88 SO350067 SO344054 1572 6 6 13 22 22 45 239 225 512 205 438 No risk No risk No risk No risk 
89 SO344054 SO365019 6483 6 6 13 21 22 45 240 225 509 205 438 No risk No risk No risk No risk 
90 SO365019 ST387994 4001 6 6 13 21 21 44 234 217 491 200 426 No risk No risk No risk No risk 
91 ST387994 ST388979 2534 6 6 14 22 22 46 251 233 532 212 453 No risk No risk No risk No risk 
92 ST388979 ST386965 1476 6 6 14 21 22 45 246 229 518 208 446 No risk No risk No risk No risk 
93 ST386965 ST342903 14030 6 6 12 19 18 39 210 191 440 184 391 No risk No risk No risk No risk 
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Table D.7 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Gwyrfai 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SH568526 SH571531 611 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SH571531 SH572532 189 2 4 4 7 23 15 105 266 231 70 155 No risk No risk No risk No risk 
3 SH572532 SH567540 1168 1 2 2 3 9 8 54 115 119 35 79 No risk No risk No risk No risk 
4 SH567540 SH535573 5032 0 0 1 1 2 2 14 24 31 9 21 No risk No risk No risk No risk 
5 SH535573 SH528589 2260 4 6 8 13 23 28 142 382 242 119 237 No risk No risk No risk No risk 
6 SH543594 SH531589 1305 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
7 SH531589 SH528589 310 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
8 SH528589 SH528589 50 24 32 55 88 130 217 1408 1905 3145 949 2174 No risk At risk No risk At risk 
9 SH528589 SH466594 7911 3 3 7 13 11 27 263 238 492 157 304 No risk No risk No risk No risk 

10 SH466594 SH456591 1261 57 57 117 211 226 469 1812 1623 3654 1757 3642 At risk At risk At risk At risk 
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Table D.8 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Dee 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SJ487399 SJ488403 409 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SJ488403 SJ487406 364 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
3 SJ487406 SJ487407 71 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
4 SJ487407 SJ489412 552 36 35 76 134 155 315 1029 990 2207 1069 2324 No risk At risk At risk At risk 
5 SJ489412 SJ489412 68 26 27 56 98 118 233 752 764 1635 780 1715 No risk At risk No risk At risk 
6 SJ489412 SJ491435 3230 8 9 18 29 36 69 245 251 509 246 532 No risk No risk No risk No risk 
7 SJ512479 SJ509478 358 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
8 SJ509478 SJ506474 516 142 137 315 543 604 1331 9171 8467 21151 5960 13630 At risk High risk At risk At risk 
9 SJ506474 SJ500462 1579 44 49 101 166 209 400 2822 2973 6639 1845 4293 At risk At risk At risk At risk 

10 SJ369412 SJ371415 348 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
11 SJ371415 SJ364421 1105 186 141 369 678 593 1425 12011 8124 22589 7786 15109 At risk High risk At risk At risk 
12 SJ210682 SJ210681 99 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
13 SJ210681 SJ205675 825 84 76 182 323 349 749 6212 4901 12459 3792 7936 At risk At risk At risk At risk 
14 SJ205675 SJ209665 1142 8 9 18 31 39 72 599 548 1225 368 777 No risk No risk No risk No risk 
15 SJ209665 SJ207660 550 15 14 30 56 56 122 771 686 1546 560 1135 No risk No risk No risk At risk 
16 SH931383 SH940364 2931 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
17 SH940364 SH943364 381 2 3 4 7 11 16 47 69 110 51 119 No risk No risk No risk No risk 
18 SJ151334 SJ157329 771 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
19 SJ157329 SJ177336 2462 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
20 SJ177336 SJ179336 277 0 1 1 1 2 3 19 31 44 13 28 No risk No risk No risk No risk 
21 SJ179336 SJ195359 3423 1 2 3 5 7 10 32 49 71 35 81 No risk No risk No risk No risk 
22 SJ195359 SJ197359 113 1 2 2 4 6 8 25 39 56 29 64 No risk No risk No risk No risk 
23 SJ197359 SJ209378 2839 1 1 2 3 4 7 25 34 56 25 57 No risk No risk No risk No risk 
24 SJ209378 SJ224372 1788 2 3 5 9 14 19 119 171 268 89 199 No risk No risk No risk No risk 
25 SJ224372 SJ242384 2229 3 4 6 10 15 20 133 187 300 97 217 No risk No risk No risk No risk 
26 SJ242384 SJ280370 4498 3 4 6 10 14 21 138 190 305 101 223 No risk No risk No risk No risk 
27 SJ280370 SJ318395 5806 3 3 6 9 12 19 115 149 254 89 196 No risk No risk No risk No risk 
28 SH905400 SH905392 1003 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
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29 SH905392 SH906391 79 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
30 SH906391 SH906391 50 1 1 1 2 4 5 34 63 79 22 51 No risk No risk No risk No risk 
31 SH906391 SH937356 5506 0 0 1 1 2 2 16 25 36 9 22 No risk No risk No risk No risk 
32 SH947488 SH951483 878 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
33 SH951483 SH954477 970 6 10 15 25 46 59 376 531 896 252 603 No risk No risk No risk No risk 
34 SH954477 SH953475 225 5 8 12 19 37 46 295 420 695 198 470 No risk No risk No risk No risk 
35 SH953475 SH978453 4145 1 2 3 5 10 12 80 116 190 54 129 No risk No risk No risk No risk 
36 SH978453 SJ006446 4171 1 1 2 3 6 8 48 65 112 32 77 No risk No risk No risk No risk 
37 SJ006446 SJ022443 2077 1 1 2 3 5 6 39 53 92 26 63 No risk No risk No risk No risk 
38 SJ022443 SJ060425 5109 1 1 1 2 3 5 31 39 72 21 50 No risk No risk No risk No risk 
39 SJ485586 SJ480592 928 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
40 SJ480592 SJ478592 170 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
41 SJ478592 SJ443582 4424 28 33 63 102 128 232 781 824 1686 832 1838 No risk At risk No risk At risk 
42 SJ453553 SJ443582 3715 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
43 SJ492472 SJ495469 392 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
44 SJ495469 SJ500462 931 129 85 241 468 374 953 3774 2230 6777 3876 7235 At risk At risk At risk At risk 
45 SJ537417 SJ515416 2458 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
46 SJ515416 SJ508418 820 119 78 221 450 353 904 7300 4311 13123 4871 8953 At risk At risk At risk At risk 
47 SJ508418 SJ507433 2245 85 62 163 315 271 664 5091 3426 9770 3427 6639 At risk At risk At risk At risk 
48 SJ507433 SJ491435 1733 66 52 130 243 221 524 3935 2843 7787 2661 5291 At risk At risk At risk At risk 
49 SJ414401 SJ415402 153 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
50 SJ415402 SJ415405 271 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
51 SJ415405 SJ416415 1099 81 60 157 289 251 618 4941 3298 9245 3279 6310 At risk At risk At risk At risk 
52 SJ416415 SJ413419 605 59 50 122 210 200 474 3596 2719 7193 2397 4900 At risk At risk At risk At risk 
53 SJ413419 SJ420438 2419 7 8 16 25 30 60 428 443 917 288 636 No risk No risk No risk No risk 
54 SJ420438 SJ419460 2563 4 4 8 13 16 31 216 240 462 146 323 No risk No risk No risk No risk 
55 SH929351 SH937356 935 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
56 SJ342488 SJ347491 622 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
57 SJ347491 SJ362484 2352 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
58 SJ362484 SJ409473 8005 138 109 282 493 446 1090 3724 2772 7470 4035 8271 At risk At risk At risk At risk 
59 SJ279623 SJ279623 18 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
60 SJ279623 SJ281621 271 219 142 401 810 639 1628 6083 3643 10818 6487 11914 At risk At risk At risk At risk 
61 SJ281621 SJ280618 373 189 129 361 698 580 1445 5243 3333 9742 5600 10709 At risk At risk At risk At risk 
62 SJ280618 SJ298595 3708 150 109 298 535 472 1151 4084 2721 7755 4396 8697 At risk At risk At risk At risk 
63 SJ246633 SJ248631 339 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
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64 SJ199626 SJ192634 1335 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
65 SJ192634 SJ192656 2877 2 2 4 7 10 17 116 131 250 77 172 No risk No risk No risk No risk 
66 SJ192656 SJ202668 1830 5 5 10 17 19 38 276 295 575 186 390 No risk No risk No risk No risk 
67 SJ202668 SJ207660 1046 5 5 10 17 19 38 272 289 563 182 384 No risk No risk No risk No risk 
68 SJ309611 SJ311609 322 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
69 SJ311609 SJ321609 1078 225 191 466 861 867 2032 13460 10785 27982 9096 19124 At risk High risk At risk At risk 
70 SJ321609 SJ325602 817 194 173 411 734 770 1751 11493 9616 24610 7796 16809 At risk High risk At risk At risk 
71 SJ325602 SJ353600 3540 132 126 287 475 525 1131 7518 6606 16410 5184 11383 At risk At risk At risk At risk 
72 SJ353600 SJ356600 327 115 113 252 413 468 986 6526 5907 14351 4510 9968 At risk At risk At risk At risk 
73 SJ356600 SJ364595 993 64 71 142 227 286 548 3611 3668 8095 2501 5615 At risk At risk At risk At risk 
74 SJ364595 SJ377585 2090 36 42 78 124 161 295 1979 2065 4368 1380 3058 At risk At risk At risk At risk 
75 SJ377585 SJ409578 3908 58 49 122 197 185 421 3292 2697 6733 2265 4693 At risk At risk At risk At risk 
76 SJ255580 SJ256580 148 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
77 SJ256580 SJ267589 1731 96 90 215 348 372 788 3442 2701 6686 3087 6595 At risk At risk At risk At risk 
78 SJ267589 SJ272593 657 60 61 135 215 247 497 2143 1811 4268 1924 4166 At risk At risk At risk At risk 
79 SJ272593 SJ278605 1421 34 37 78 121 144 280 1232 1080 2446 1101 2396 No risk At risk At risk At risk 
80 SJ234631 SJ238633 440 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
81 SJ238633 SJ247631 1028 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
82 SJ247631 SJ248631 96 795 468 1361 2934 2103 5654 22418 11715 37506 23653 40842 High risk High risk At risk At risk 
83 SJ443582 SJ425588 2221 10 12 22 35 46 77 266 299 572 287 626 No risk No risk No risk No risk 
84 SJ425588 SJ419602 1631 8 11 18 29 38 64 222 249 475 239 524 No risk No risk No risk No risk 
85 SJ500462 SJ498458 477 82 63 166 297 258 642 3035 2082 5840 2674 5357 At risk At risk At risk At risk 
86 SJ498458 SJ498458 89 75 59 154 272 241 595 2782 1947 5405 2453 4958 At risk At risk At risk At risk 
87 SJ498458 SJ487444 1963 53 47 115 189 188 434 1942 1550 4028 1726 3693 At risk At risk At risk At risk 
88 SJ491435 SJ487444 1128 54 44 110 197 185 433 3149 2407 6318 2150 4364 At risk At risk At risk At risk 
89 SH937356 SH938355 85 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
90 SH938355 SH943364 1162 0 0 0 1 1 2 15 11 28 9 18 No risk No risk No risk No risk 
91 SJ207660 SJ250628 6265 5 6 11 20 19 42 299 287 610 209 432 No risk No risk No risk No risk 
92 SJ248631 SJ249629 280 352 248 677 1301 1085 2701 9928 6347 18045 10480 19996 At risk High risk At risk At risk 
93 SJ249629 SJ250628 92 194 159 413 716 682 1575 5460 4126 10803 5769 12065 At risk At risk At risk At risk 
94 SJ487444 SJ419460 10703 47 39 97 159 143 348 2366 1815 4791 1736 3564 At risk At risk At risk At risk 
95 SH943364 SH950367 932 0 0 1 1 1 2 15 11 28 9 19 No risk No risk No risk No risk 
96 SH950367 SJ052411 16902 0 0 0 1 1 2 13 9 24 8 16 No risk No risk No risk No risk 
97 SJ052411 SJ060425 1981 0 0 0 1 1 2 14 10 27 9 17 No risk No risk No risk No risk 
98 SJ250628 SJ265620 2060 35 37 77 126 143 291 1082 1023 2254 1065 2321 No risk At risk At risk At risk 
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99 SJ265620 SJ278605 2283 29 31 64 104 120 239 893 861 1876 884 1933 No risk At risk No risk At risk 
100 SJ419460 SJ423494 4452 29 26 61 95 91 209 1427 1185 2970 1056 2209 No risk At risk At risk At risk 
101 SJ060425 SJ083436 3431 0 0 1 1 1 2 15 11 28 9 19 No risk No risk No risk No risk 
102 SJ083436 SJ117437 4135 0 0 1 1 1 3 23 16 42 14 28 No risk No risk No risk No risk 
103 SJ117437 SJ153429 4213 0 0 1 1 1 3 24 16 44 16 29 No risk No risk No risk No risk 
104 SJ153429 SJ188444 7493 0 0 1 2 1 3 24 17 44 16 31 No risk No risk No risk No risk 
105 SJ188444 SJ197432 2310 0 0 1 2 1 3 24 17 44 16 31 No risk No risk No risk No risk 
106 SJ197432 SJ235424 5143 0 0 1 2 1 3 23 16 43 16 31 No risk No risk No risk No risk 
107 SJ235424 SJ271420 5432 1 1 1 2 2 5 38 27 72 25 50 No risk No risk No risk No risk 
108 SJ271420 SJ275416 589 1 1 1 3 2 5 41 28 76 28 52 No risk No risk No risk No risk 
109 SJ275416 SJ306406 6570 1 1 2 4 3 8 68 49 128 45 87 No risk No risk No risk No risk 
110 SJ306406 SJ318395 1708 1 1 2 4 3 8 68 49 128 45 88 No risk No risk No risk No risk 
111 SJ278605 SJ298595 2662 29 31 63 102 115 235 882 832 1832 876 1902 No risk At risk No risk At risk 
112 SJ318395 SJ364421 7469 1 1 2 4 3 8 68 50 130 47 90 No risk No risk No risk No risk 
113 SJ298595 SJ306581 2050 36 31 76 127 120 271 1063 833 2158 1085 2255 No risk At risk At risk At risk 
114 SJ306581 SJ313556 3076 39 33 81 138 122 287 1276 958 2532 1216 2479 No risk At risk At risk At risk 
115 SJ313556 SJ326543 2409 34 29 71 119 108 248 1099 851 2213 1053 2174 No risk At risk At risk At risk 
116 SJ326543 SJ349558 5153 32 27 67 109 97 228 1007 760 1992 980 2005 No risk At risk No risk At risk 
117 SJ349558 SJ358570 2027 44 36 91 152 129 310 1325 992 2608 1325 2691 At risk At risk At risk At risk 
118 SJ358570 SJ399560 5058 42 34 87 142 120 290 1239 914 2415 1257 2540 No risk At risk At risk At risk 
119 SJ364421 SJ355421 1069 1 1 3 5 4 9 73 53 137 51 96 No risk No risk No risk No risk 
120 SJ355421 SJ388454 10430 1 1 3 5 3 9 71 51 132 50 94 No risk No risk No risk No risk 
121 SJ388454 SJ395460 2301 1 1 3 4 3 8 70 51 131 49 94 No risk No risk No risk No risk 
122 SJ395460 SJ409473 2563 1 1 3 5 4 9 74 53 139 51 98 No risk No risk No risk No risk 
123 SJ409473 SJ423494 5981 7 6 15 26 25 55 232 184 448 225 448 No risk No risk No risk No risk 
124 SJ423494 SJ413539 10652 8 7 16 27 25 56 256 195 483 244 475 No risk No risk No risk No risk 
125 SJ413539 SJ406548 1386 8 7 16 27 25 56 262 197 491 248 480 No risk No risk No risk No risk 
126 SJ406548 SJ399560 2149 8 7 16 27 25 56 264 199 497 249 484 No risk No risk No risk No risk 
127 SJ399560 SJ409578 4420 11 8 21 37 30 72 341 245 635 330 632 No risk No risk No risk No risk 
128 SJ409578 SJ408591 1844 11 9 21 38 30 75 362 258 674 345 656 No risk No risk No risk No risk 
129 SJ408591 SJ419602 1925 11 9 21 37 30 74 360 256 670 344 654 No risk No risk No risk No risk 
130 SJ419602 SJ414634 4381 11 9 21 37 30 73 353 252 657 340 645 No risk No risk No risk No risk 
131 SJ414634 SJ326684 15195 11 8 20 34 27 67 329 230 604 322 608 No risk No risk No risk No risk 
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Table D.9 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Wensum 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 TF981284 TF981285 168 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 TF981285 TF980293 833 35 33 77 129 136 290 1463 1196 3003 1200 2567 No risk At risk At risk At risk 
3 TF980293 TF979294 117 15 16 33 53 65 124 602 591 1332 495 1116 No risk No risk No risk At risk 
4 TF979294 TF968298 1245 11 12 24 38 46 89 442 425 980 364 821 No risk No risk No risk No risk 
5 TF968298 TF964298 415 9 10 21 32 39 75 371 358 823 306 691 No risk No risk No risk No risk 
6 TF964298 TF965269 4164 5 6 12 17 21 41 210 201 468 174 393 No risk No risk No risk No risk 
7 TF894126 TF901127 713 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
8 TF901127 TF915134 1621 14 17 33 51 63 125 1049 1129 2364 641 1459 No risk At risk No risk At risk 
9 TF915134 TF926126 1575 7 8 15 23 29 55 469 521 1062 287 657 No risk No risk No risk No risk 

10 TF926126 TF933127 808 5 7 12 18 23 43 366 433 847 225 526 No risk No risk No risk No risk 
11 TF933127 TF940128 761 4 5 9 14 18 34 291 331 667 179 413 No risk No risk No risk No risk 
12 TF940128 TF968132 3130 3 3 6 9 11 22 189 214 431 117 270 No risk No risk No risk No risk 
13 TF968132 TF976136 988 2 3 5 7 9 18 160 178 364 99 228 No risk No risk No risk No risk 
14 TF976136 TF975137 173 2 2 4 5 7 13 114 125 258 70 162 No risk No risk No risk No risk 
15 TF975137 TF969161 3062 157 144 329 584 574 1360 4416 3609 9235 4678 9925 At risk At risk At risk At risk 
16 TF969161 TF991192 4485 120 117 260 426 441 1015 3314 2868 7001 3529 7683 At risk At risk At risk At risk 
17 TF991192 TG005201 2062 80 77 172 277 286 643 2179 1890 4496 2330 5005 At risk At risk At risk At risk 
18 TF887240 TF885242 342 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
19 TF885242 TF878256 1583 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
20 TF878256 TF876280 3023 1 1 1 3 3 6 43 38 86 28 58 No risk No risk No risk No risk 
21 TG039253 TG030243 1488 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
22 TG030243 TG024244 534 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
23 TG024244 TG015246 932 38 46 92 139 192 339 1108 1283 2650 1148 2752 No risk At risk At risk At risk 
24 TG015246 TF998248 1952 25 30 59 89 120 214 721 813 1691 749 1765 No risk At risk No risk At risk 
25 TG105227 TG104226 192 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
26 TG104226 TG103220 622 530 336 954 1961 1470 3908 32550 17962 55493 21642 38301 High risk High risk At risk At risk 
27 TG103220 TG091208 1789 48 36 95 170 145 360 2878 1930 5389 1921 3746 At risk At risk At risk At risk 
28 TG091208 TG087201 753 33 29 71 118 110 258 2007 1511 3921 1344 2750 At risk At risk At risk At risk 
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29 TG087201 TG103185 2392 27 24 58 92 90 205 1576 1259 3189 1062 2233 No risk At risk At risk At risk 
30 TF830272 TF828281 962 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
31 TF828281 TF835285 875 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
32 TF835285 TF851288 1602 6 5 12 22 22 48 173 137 337 178 361 No risk No risk No risk No risk 
33 TF835312 TF837307 595 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
34 TF837307 TF851288 2612 13 11 27 45 44 100 1479 1319 3291 748 1644 No risk At risk No risk At risk 
35 TF851288 TF876280 3319 9 7 17 30 25 62 782 663 1699 434 914 No risk No risk No risk No risk 
36 TF876280 TF923292 7294 4 4 9 15 12 30 380 325 832 215 454 No risk No risk No risk No risk 
37 TF923292 TF965269 6143 23 18 44 82 73 170 824 589 1637 743 1456 No risk At risk No risk At risk 
38 TF965269 TF998248 4768 20 16 39 69 62 144 709 512 1418 642 1270 No risk At risk No risk At risk 
39 TF998248 TF997213 4998 20 16 39 67 58 140 676 493 1349 625 1243 No risk No risk No risk At risk 
40 TF997213 TG005201 2202 21 17 41 70 59 144 757 539 1521 674 1334 No risk At risk No risk At risk 
41 TG005201 TG020183 3214 31 22 57 102 74 195 966 631 1819 932 1756 No risk At risk No risk At risk 
42 TG020183 TG041178 3196 31 22 58 102 74 194 985 640 1836 945 1772 No risk At risk No risk At risk 
43 TG041178 TG103185 9886 38 27 71 121 84 234 1120 732 2130 1119 2134 No risk At risk At risk At risk 
44 TG103185 TG198107 21103 31 22 59 91 60 170 963 606 1772 935 1743 No risk At risk No risk At risk 
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Table D.10 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Itchen 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SU486323 SU487322 66 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SU487322 SU486307 2842 98 64 187 361 300 759 3544 2040 6239 3169 5959 At risk At risk At risk At risk 
3 SU486307 SU486297 1223 78 51 150 286 239 606 2828 1634 4989 2532 4772 At risk At risk At risk At risk 
4 SU576298 SU573306 1039 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
5 SU573306 SU572324 2213 11 8 21 41 35 81 317 205 587 331 632 No risk No risk No risk No risk 
6 SU572324 SU564317 1410 4 3 8 15 13 29 116 76 218 120 232 No risk No risk No risk No risk 
7 SU564317 SU511325 6459 3 2 5 10 8 19 77 50 144 80 154 No risk No risk No risk No risk 
8 SU511325 SU486297 4880 2 2 5 8 7 17 68 44 127 69 136 No risk No risk No risk No risk 
9 SU486297 SU486296 120 9 6 17 34 26 68 321 190 571 296 546 No risk No risk No risk No risk 

10 SU486296 SU468179 14488 7 5 14 25 20 50 251 148 444 232 427 No risk No risk No risk No risk 
11 SU468179 SU468178 112 43 31 82 159 137 331 2453 1731 4678 1688 3255 At risk At risk At risk At risk 
12 SU468178 SU454156 3333 42 31 81 153 133 320 2375 1690 4533 1640 3172 At risk At risk At risk At risk 
13 SU454156 SU438152 1895 38 28 73 138 119 287 2159 1522 4102 1489 2873 At risk At risk At risk At risk 
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Table D.11 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Avon 

 
 

   Concentrations  (10-3ngL-1) Risk classes 
Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 

NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 
1 ST997293 ST998302 937 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 ST998302 SU002306 645 35 35 76 135 153 307 1019 997 2180 1058 2299 No risk At risk At risk At risk 
3 ST884303 ST886301 307 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
4 ST886301 ST895286 2150 18 16 38 66 64 145 1626 1307 3254 914 1860 No risk At risk No risk At risk 
5 ST895286 ST895284 220 7 7 15 26 26 58 648 538 1331 364 755 No risk No risk No risk No risk 
6 ST895284 ST897280 454 6 6 14 23 24 52 569 493 1195 319 676 No risk No risk No risk No risk 
7 ST897280 ST924274 3271 5 5 10 16 19 37 403 394 902 227 508 No risk No risk No risk No risk 
8 ST924274 ST952296 4715 2 2 4 6 7 14 151 140 328 85 186 No risk No risk No risk No risk 
9 ST952296 ST952296 61 2 2 3 5 6 11 128 118 278 73 157 No risk No risk No risk No risk 

10 ST952296 ST957298 555 1 1 2 4 4 8 90 78 189 50 107 No risk No risk No risk No risk 
11 ST957298 ST964297 787 8 7 17 31 31 66 522 430 1069 340 704 No risk No risk No risk No risk 
12 ST964297 SU002306 5744 7 6 14 24 24 52 415 339 849 273 567 No risk No risk No risk No risk 
13 SU061453 SU074427 3795 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
14 SU074427 SU070387 6041 4 3 9 16 14 33 126 88 238 130 255 No risk No risk No risk No risk 
15 SU070387 SU068368 2357 4 3 9 16 14 32 128 86 239 132 255 No risk No risk No risk No risk 
16 SU237574 SU244528 5313 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
17 SU244528 SU169338 29697 2 2 4 5 4 11 198 310 453 108 233 No risk No risk No risk No risk 
18 SU169338 SU155302 5092 11 9 22 37 38 79 694 639 1451 450 934 No risk No risk No risk No risk 
19 SU155302 SU166286 3078 10 8 20 32 32 68 604 529 1243 395 808 No risk No risk No risk No risk 
20 SU032626 SU050621 2095 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
21 SU050621 SU056616 829 45 39 96 162 160 360 1313 1064 2614 1355 2837 At risk At risk At risk At risk 
22 SU056616 SU059610 724 15 13 33 54 54 120 441 367 879 454 956 No risk No risk No risk No risk 
23 SU059610 SU063607 527 12 11 26 43 43 95 351 294 700 361 762 No risk No risk No risk No risk 
24 SU063607 SU071582 3215 8 8 18 29 30 65 239 203 483 248 527 No risk No risk No risk No risk 
25 SU071582 SU089580 2076 6 5 12 19 19 42 160 132 324 166 352 No risk No risk No risk No risk 
26 SU089580 SU134560 7089 3 3 7 10 10 21 87 71 174 89 189 No risk No risk No risk No risk 
27 SU149036 SU148035 96 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
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28 SU148035 SU147035 98 625 356 1086 2400 1685 4685 17747 9333 30100 18726 32818 High risk High risk At risk At risk 
29 SU147035 SU145034 279 616 352 1072 2359 1658 4594 17453 9197 29631 18446 32339 High risk High risk At risk At risk 
30 SU158287 SU159286 148 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
31 SU159286 SU166286 706 351 205 604 1280 953 2502 9711 5226 16279 10364 17989 At risk High risk At risk At risk 
32 ST874435 ST874436 87 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
33 ST874436 ST878437 443 29 21 54 107 94 225 802 544 1507 856 1632 No risk At risk No risk At risk 
34 ST878437 ST882442 752 29 21 54 106 92 222 791 537 1487 846 1614 No risk At risk No risk At risk 
35 ST882442 ST928423 6635 21 15 40 75 66 157 583 393 1083 619 1176 No risk No risk No risk At risk 
36 ST928423 ST932422 374 19 14 36 68 60 141 526 357 979 559 1066 No risk No risk No risk At risk 
37 ST932422 ST973394 6645 13 10 25 45 40 94 361 241 663 382 725 No risk No risk No risk No risk 
38 ST973394 SU068368 12119 9 7 17 30 27 62 248 167 454 264 504 No risk No risk No risk No risk 
39 SU040254 SU180241 18833 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
40 SU163596 SU157594 668 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
41 SU157594 SU151592 694 33 27 66 124 119 271 944 715 1854 990 1989 No risk At risk No risk At risk 
42 SU151592 SU131574 3591 27 22 54 98 95 214 765 582 1503 803 1621 No risk At risk No risk At risk 
43 SU131574 SU134560 2037 22 18 44 78 75 168 611 467 1201 641 1295 No risk At risk No risk At risk 
44 SU154433 SU156428 564 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
45 SU156428 SU156427 110 664 430 1130 2554 2169 4912 18705 11807 31157 19849 34123 High risk High risk At risk At risk 
46 SU002306 SU060311 7784 7 6 14 24 21 49 363 283 720 256 519 No risk No risk No risk No risk 
47 SU060311 SU105308 5791 6 5 13 22 18 44 344 244 664 244 481 No risk No risk No risk No risk 
48 SU166286 SU168285 339 92 69 184 334 298 715 2763 1924 5234 2782 5521 At risk At risk At risk At risk 
49 SU168285 SU169284 61 92 69 183 334 297 714 2758 1920 5225 2778 5512 At risk At risk At risk At risk 
50 SU068368 SU088338 4759 8 6 15 26 21 52 216 140 391 231 429 No risk No risk No risk No risk 
51 SU088338 SU088338 28 9 6 16 29 23 57 271 167 480 268 489 No risk No risk No risk No risk 
52 SU088338 SU105308 4170 9 6 16 29 22 56 265 164 471 264 483 No risk No risk No risk No risk 
53 SU134560 SU136542 2056 14 13 30 49 53 111 396 343 813 415 873 No risk No risk No risk No risk 
54 SU136542 SU150485 8371 11 9 22 36 35 76 349 267 685 331 669 No risk No risk No risk No risk 
55 SU150485 SU152480 717 11 9 22 36 35 75 344 264 677 327 662 No risk No risk No risk No risk 
56 SU152480 SU154479 224 12 10 25 42 37 84 394 287 761 378 746 No risk No risk No risk No risk 
57 SU154479 SU162432 7341 12 10 24 39 35 78 364 271 710 357 707 No risk No risk No risk No risk 
58 SU162432 SU156427 2025 10 8 21 33 30 67 317 234 614 311 617 No risk No risk No risk No risk 
59 SU105308 SU140297 5323 8 5 14 25 18 48 280 170 496 249 448 No risk No risk No risk No risk 
60 SU156427 SU151408 4403 19 14 36 66 51 132 561 380 1024 577 1080 No risk No risk No risk At risk 
61 SU151408 SU140297 18062 21 14 39 68 47 128 584 363 1038 611 1122 No risk No risk No risk At risk 
62 SU140297 SU145291 1075 12 7 21 38 25 69 374 222 664 361 647 No risk No risk No risk No risk 
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63 SU145291 SU169284 2640 12 7 21 38 25 68 371 220 660 360 645 No risk No risk No risk No risk 
64 SU169284 SU180241 5240 21 13 38 69 47 127 620 371 1097 617 1126 No risk No risk No risk At risk 
65 SU180241 SU175208 3634 18 11 34 60 41 111 546 325 961 544 990 No risk No risk No risk No risk 
66 SU175208 SU174204 423 18 11 34 60 41 111 545 324 960 544 989 No risk No risk No risk No risk 
67 SU174204 SU177187 2263 19 12 34 62 41 114 583 341 1022 568 1025 No risk No risk No risk At risk 
68 SU177187 SU157144 8766 18 11 32 57 37 104 542 309 936 535 953 No risk No risk No risk No risk 
69 SU157144 SU146130 2704 17 10 30 53 35 97 502 289 869 497 890 No risk No risk No risk No risk 
70 SU146130 SU146129 107 18 11 32 58 37 106 535 306 933 531 955 No risk No risk No risk No risk 
71 SU146129 SU145034 14411 17 10 30 52 33 95 484 277 834 490 876 No risk No risk No risk No risk 
72 SU145034 SZ155938 17391 18 11 32 54 34 98 504 285 868 519 915 No risk No risk No risk No risk 
73 SZ155938 SZ157932 791 18 11 32 54 34 97 502 284 864 518 912 No risk No risk No risk No risk 
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Table D.12 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the River Eastern 
Cleddau 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SN076276 SN075269 670 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SN075269 SN076268 154 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
3 SN076268 SN080253 1836 13 19 28 48 72 114 771 1048 1745 520 1169 No risk No risk No risk At risk 
4 SN080253 SN096207 5382 5 7 10 15 23 36 267 341 587 179 395 No risk No risk No risk No risk 
5 SN099212 SN096207 708 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
6 SN082195 SN084194 194 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
7 SN148167 SN143168 515 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
8 SN143168 SN136180 1719 12 18 27 42 75 94 834 1119 1973 515 1207 No risk At risk No risk At risk 
9 SN136180 SN121182 1601 4 5 10 15 20 34 308 326 675 188 417 No risk No risk No risk No risk 

10 SN121182 SN117180 436 26 25 56 99 119 214 1646 1493 3500 1073 2318 No risk At risk At risk At risk 
11 SN117180 SN112178 617 19 19 41 73 87 156 1212 1102 2569 790 1699 No risk At risk No risk At risk 
12 SN112178 SN109175 374 14 15 32 54 69 119 908 865 1972 592 1301 No risk At risk No risk At risk 
13 SN109175 SN094168 2012 11 12 26 42 56 94 712 709 1563 466 1040 No risk No risk No risk At risk 
14 SN094168 SN076166 2205 9 11 21 35 47 77 576 586 1272 382 858 No risk No risk No risk No risk 
15 SN096207 SN092204 617 1 1 1 2 3 4 33 47 73 21 49 No risk No risk No risk No risk 
16 SN092204 SN084194 1599 1 1 1 2 3 4 31 45 71 21 46 No risk No risk No risk No risk 
17 SN084194 SN075172 3140 0 0 0 1 1 2 12 13 25 8 16 No risk No risk No risk No risk 
18 SN075172 SN076166 658 0 0 0 1 1 2 12 13 25 8 16 No risk No risk No risk No risk 
19 SN076166 SN072153 1565 1 1 2 3 4 6 49 49 107 33 70 No risk No risk No risk No risk 
20 SN072153 SN056143 2035 1 1 2 3 4 6 46 47 102 30 68 No risk No risk No risk No risk 
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Table D.13 Estimated oestrogen concentrations and associated risk derived from mean and P90 concentrations in the Western River 
Cleddau 

 
   Concentrations  (10-3ngL-1) Risk classes 

Upstream Downstream Length EE2 E2 E1 E2 Equivalent National SAC Reach 
NGR NGR (m) Mean SD 90th Mean SD 90th Mean SD 90th Mean 90th Mean 90th Mean 90th 

1 SM924352 SM928350 514 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
2 SM928350 SM935327 2956 2 3 5 6 9 17 217 306 575 112 290 No risk No risk No risk No risk 
3 SN016264 SN004253 1667 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
4 SN004253 SM985244 2393 3 4 6 10 15 23 95 142 229 85 206 No risk No risk No risk No risk 
5 SM985244 SM976242 891 2 3 5 8 13 19 78 116 190 71 173 No risk No risk No risk No risk 
6 SM976242 SM962234 1852 1 2 3 4 6 9 39 55 94 35 86 No risk No risk No risk No risk 
7 SM954345 SM950340 603 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
8 SM950340 SM947336 583 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
9 SM947336 SM945332 434 8 9 18 28 37 69 222 262 511 229 533 No risk No risk No risk No risk 

10 SM945332 SM935327 1261 5 6 12 19 25 47 153 181 353 156 363 No risk No risk No risk No risk 
11 SM882314 SM884314 199 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
12 SM884314 SM887315 298 5 6 12 18 26 44 141 162 332 149 354 No risk No risk No risk No risk 
13 SM887315 SM890315 460 5 6 11 17 23 40 128 147 300 136 321 No risk No risk No risk No risk 
14 SM890315 SM901318 1208 3 4 7 11 16 27 87 99 202 92 217 No risk No risk No risk No risk 
15 SM901318 SM914318 1488 4 5 10 15 18 32 165 183 376 138 317 No risk No risk No risk No risk 
16 SM914318 SM917313 611 3 4 7 10 13 23 116 132 266 97 224 No risk No risk No risk No risk 
17 SM917313 SM921308 790 2 3 6 9 10 19 96 108 219 80 185 No risk No risk No risk No risk 
18 SM934297 SM934295 188 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
19 SM934295 SM929289 766 99 111 231 364 442 898 7590 7441 16995 4542 10404 At risk At risk At risk At risk 
20 SM954296 SM956294 269 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
21 SM956294 SM971283 2026 14 18 33 47 71 115 806 805 1936 546 1312 No risk At risk No risk At risk 
22 SN018316 SN017303 1658 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
23 SN017303 SN011298 829 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
24 SN011298 SN004288 1347 2 3 5 8 14 22 62 81 148 66 159 No risk No risk No risk No risk 
25 SN004288 SM982283 2552 1 2 4 6 9 14 42 54 100 43 106 No risk No risk No risk No risk 
26 SM982283 SM982284 73 1 2 4 5 9 14 42 53 99 43 105 No risk No risk No risk No risk 
27 SM982284 SM971283 1304 1 2 2 4 6 10 29 37 68 30 72 No risk No risk No risk No risk 
28 SM976227 SM974225 254 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
29 SM974225 SM970220 736 72 100 185 264 396 669 2824 3282 7074 2405 6112 At risk At risk At risk At risk 
30 SM970220 SM959209 1891 9 13 23 33 51 82 367 435 907 309 771 No risk No risk No risk No risk 
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31 SM959209 SM947199 1777 8 10 19 26 39 65 292 330 710 249 615 No risk No risk No risk No risk 
32 SM947199 SM945199 268 5 7 12 17 25 43 192 218 468 165 405 No risk No risk No risk No risk 
33 SN017213 SN011210 776 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
34 SN011210 SN003211 857 34 38 81 125 165 310 1083 1186 2491 1046 2482 No risk At risk At risk At risk 
35 SN003211 SM994200 1713 5 7 13 19 30 47 169 216 412 162 398 No risk No risk No risk No risk 
36 SM994200 SM974174 3862 3 4 7 10 16 25 94 119 229 90 220 No risk No risk No risk No risk 
37 SM974174 SM963160 2373 2 3 5 7 10 16 62 78 151 59 147 No risk No risk No risk No risk 
38 SM963160 SM955156 935 2 3 5 6 10 16 60 75 146 58 143 No risk No risk No risk No risk 
39 SM890180 SM902185 1365 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
40 SM902185 SM903185 144 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
41 SM903185 SM908187 528 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
42 SM908187 SM914189 712 18 27 46 65 108 156 506 699 1218 541 1332 No risk At risk No risk At risk 
43 SM914189 SM938190 2814 8 10 19 26 37 61 219 261 508 226 538 No risk No risk No risk No risk 
44 SM924204 SM924200 385 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
45 SM924200 SM925200 104 0 0 0 0 0 0 0 0 0 0 0 No risk No risk No risk No risk 
46 SM925200 SM938190 2193 3 3 6 9 11 21 154 151 339 102 231 No risk No risk No risk No risk 
47 SM935327 SM935316 1181 4 5 9 14 18 33 159 189 383 130 309 No risk No risk No risk No risk 
48 SM935316 SM921308 1737 1 2 3 5 7 13 61 72 145 49 117 No risk No risk No risk No risk 
49 SM971283 SM959266 2438 2 3 5 7 10 15 88 90 203 68 161 No risk No risk No risk No risk 
50 SM959266 SM958263 323 4 5 9 14 19 33 138 147 319 123 289 No risk No risk No risk No risk 
51 SM938190 SM941188 340 4 4 10 15 16 33 174 170 391 144 323 No risk No risk No risk No risk 
52 SM921308 SM929289 2877 2 2 4 6 7 13 69 76 159 57 133 No risk No risk No risk No risk 
53 SM929289 SM933277 1432 4 5 9 14 16 33 243 264 552 160 372 No risk No risk No risk No risk 
54 SM933277 SM958263 3329 3 4 8 11 13 26 195 214 445 129 303 No risk No risk No risk No risk 
55 SM958263 SM962234 3667 3 3 6 10 10 21 142 139 315 104 233 No risk No risk No risk No risk 
56 SM962234 SM959230 600 3 3 6 9 10 20 131 130 293 96 220 No risk No risk No risk No risk 
57 SM959230 SM959229 55 3 3 6 9 10 20 131 130 293 96 220 No risk No risk No risk No risk 
58 SM959229 SM945199 3845 3 3 6 9 10 20 131 131 294 98 221 No risk No risk No risk No risk 
59 SM945199 SM941188 1319 3 3 7 9 10 21 133 133 302 101 230 No risk No risk No risk No risk 
60 SM941188 SM955156 4570 3 3 6 9 9 20 124 121 276 95 218 No risk No risk No risk No risk 
61 SM955156 SM960151 713 3 3 6 9 9 19 114 113 253 90 203 No risk No risk No risk No risk 
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Glossary 
ECx The concentration of a chemical in water to which test organisms are 

exposed that is estimated to be effective in producing a sub-lethal response 
in x per cent of the test organisms. The ECx (for example, EC50 or EC100) is 
usually expressed as a time-dependent value (96h EC50).   

GSI Gonadosomatic index – the relationship of gonad weight to total body 
weight. 

HSI Histosomatic index – the relationship of liver weight to total body weight. 

LOEC Lowest observed effect concentration – the lowest concentration of a 
chemical used in a toxicity test that has a statistically-significant adverse 
effect on the exposed test organisms compared with controls. 

MATC Maximum allowable toxicant concentration – the hypothetical toxic 
threshold concentration lying in a range bounded at the lower end by the 
highest tested concentration having no observed effect (NOEC) and at the 
higher end by the lowest concentration having a significant toxic effect 
(LOEC). It is calculated as the geometric mean of the LOEC and NOEC. 

NOEC No observed effect concentration – the highest concentration of a chemical 
used in a toxicity test that has no statistically-significant adverse effect on 
the exposed test organisms compared with controls. 

PNEC  Predicted no effect concentration – the lowest environmental concentration 
at which the absence of any adverse effect is expected. 

Q95 A low flow statistic: the flow exceeded 95 per cent of the time. 

VTG Vitellogenin is an egg yolk precursor protein usually only expressed in 
female fish. However, in the presence of estrogenic chemicals, male fish 
can produce VTG in a dose-dependent manner. VTG induction in male fish 
is used as a biomarker of exposure to estrogenic substances. 
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