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Summary 
 

Human Health Impacts 
 The E Coli levels discovered indicate very high and sometimes extremely high levels of Itchen 

Estuary faecal bacteria and pathogenic viruses – a potentially significant public health risk. 
 We are receiving increasing number of anecdotal reports of illness after recreational water 

activities. 
 However, without any systematic data capture system, solid data concerning the human health 

impacts of Itchen Estuary faecal bacteria is unavailable. Consequently, FoIE is building an online 
portal for ‘illness after water activities’ reporting. 

 Prominent sewage pollution warning and advice signs around the estuary are recommended. 
 Reluctance to take to the water for recreational water activity due to sewage pollution risk is a loss 

of recreational and well-being amenity and should also be a public health concern. 
 

Shellfish Area Impacts 
 The four Wastewater Treatment Works discharging continuous eƯluent and stormwater directly into 

Southampton Water have benefitted from very considerable investment to protect the 
Southampton Water shellfish area. Portswood Wastewater Treatment Works (PWwTW), located just 
over 5 km from the shellfish area, has not had any comparable investment. 

 The justification appears to be contained in a 2016 Southern Water Risk Assessment (see 
appendix). This assessment relied on computer modelling and on assumptions which appear to be 
unreliable and/or outdated. The risk assessment’s conclusion is that Portswood Wastewater 
Treatment Works makes a relatively small contribution to shellfish non-compliance with shellfish 
water quality standards. The FoIE findings in this report point to a high likelihood that Portswood 
Wastewater Treatment Works is a major contributor to shellfish water quality non-compliance. . 

 The FoIE study does not prove that PWwTW is the shellfish area E Coli pollution ‘culprit’ but it does 
demonstrate that Portswood is likely to be a major contributor to shellfish area water quality non-
compliance and that the 2016 Southern Water ‘computer modelled’ risk assessment is flawed. 

 Given the high level of wastewater investment in wastewater treatment plants next to Southampton 
Water (with further significant investment planned) to protect the shellfish and ecology of 
Southampton Water this FoIE study indicates the need to urgently review the quality of eƯluent 
treatment at Portswood Wastewater Treatment Works and to consider what investment is required 
to protect Southampton Water shellfish and ecology, and the ecology 0f the Itchen Estuary. 

 

Wider Ecological Impact Concerns 
 Southern Water’s 2016 Portswood Wastewater Treatment Works Water Quality Risk Assessment 

estimates the E Coli bacterial load from continuous eƯluent is 34 times greater that the E Coli load 
from stormwater spills.  

 A recent EA report has identified alarmingly high levels of ammonia in PWwTW continuous eƯluent 
resulting in at times, very low levels of estuary dissolved oxygen, acting as a barrier to the migration 
of critically endangered chalk stream Atlantic salmon. 
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 High ammonia and high faecal bacteria are counterparts linked by Portswood’ s poor treatment of 
continuous eƯluent. Damage to river health, ecological health and risk to public health are the 
results. 

 

Background 
 
The Itchen Estuary has been central to the history and development of Southampton – from the Roman 
settlement of Clausentum, to the Saxon town of Hamwic, through to the period of industrialisation with 
shipbuilding and aircraft manufacturing, amongst many other industries along its shores. Over the 
centuries through to the present day, Southampton people have made a living by this tidal river, fished 
in the river, walked by the river, swum in the river and rowed and sailed on the river. 
 
Itchen Estuary fish were once plentiful. Controlled by the bishops of Winchester, Woodmill’s salmon 
pool and eel racks yielded significant revenues for the clergy's coƯers. Seawater-filled swimming baths 
were a feature of Southampton’s spa town period. The last to go were the baths located next to the old 
Northam Bridge. Increasing wealth during the Victorian era led to the establishment of many sailing and 
rowing clubs on the banks of the estuary, some of which are still thriving today. 
 

 
 
 
Few cities can lay claim to a river estuary within their city boundaries. Although much of the wildlife rich 
salt- marshes and green riverbanks have been lost to development some still remain. This precious blue 
/ green space in the heart of Southampton has huge value for well-being, biodiversity, climate change 
mitigation, and for keeping our city cooler during increasing hot summers.  
 
Over recent years, deterred by risk of sewage pollution-related illness, people have become 
increasingly reluctant to swim in the river and reports of illness after water activities such as rowing, 
paddle-boarding, windsurfing and kayaking are becoming more common. 
 
FoIE water sampling and measurement of E Coli and Enterococci levels during the summer of 2023 
revealed (going by EA bathing water quality standards) water quality was found to be ‘poor’ at Cobden 
Bridge, approximately 800 metres downstream of Portswood Wastewater Treatment Works. Water 
quality was also poor at Woodmill, just above the tidal limit, approximately 700 metres upstream of the 
wastewater treatment works. 
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Above - Brief explanation of EA bathing water quality standards, summer 2023 measurement of E Coli 
and Enterococci at 2 locations & comparison with bathing water quality standards 

It was noticeable that water quality was poor, rain or shine, leading to the suspicion that the major 
source of estuary faecal bacteria is continuous eƯluent rather than stormwater spills.  Compared to the 
three other sewage plants located in or near Southampton, Portswood Wastewater Treatment Plant has 
received very little investment.  
 
A FoIE request for a risk assessment relating to continuous discharge of treated sewage aƯluent 
(averaging around 25,000 m3 per day) unearthed a Southern Water 2016 risk assessment concerning 
the impact of E Coli from PWwTW on Southampton Water shellfish beds. The conclusion of this report, 
based on computer modelling, was that PWwTW makes a relatively small contribution to non-
compliance with Southampton Water shellfish water standards. This assessment appears to carry 
through into Southern Water’s wastewater treatment investment planning which rates PWwTW’s risk to 
Southampton Water shellfish beds as “not significant”. Knowing that E Coli die-oƯ rates tend to be 
measured in days and that ebb tides in the Itchen Estuary run at up to 2.5 knots this seemed surprising. 
 

 
Above – Southern Water Investment in Wastewater Treatment Works located in and near Southampton 

2020 to 2024 PR19 2025 to 2030 PR24
Woolston £13m £17m Shellfish Water £100m invested 2015 to 2020
Millbrook £25m £11m Shellfish Water
Slowhill Copse (Marchwood) £18m £14m Shellfish Water
Ashlett Creek £8m £1m Shellfish Water
Portswood £5m £7m? Other Sensitive Site

Capital Investment
Wastewater Treatment Works  'Site of Interest' Notes
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Measurement of E Coli levels in the Itchen Estuary, at the Itchen Bridge 
shellfish area boundary, and at Weston Shelf - Methodology 
 

To provide a better understanding of the potential Portswood Wastewater Treatment Works continuous 
eƯluent and stormwater human-health and shellfish water impacts, FoIE selected 4 Itchen Estuary 
sample locations for hourly sampling over the course of a 12-hour tide cycle on two days (a spring tide 
day and a neap tide day). The locations were Cobden Bridge, Northam Bridge, Itchen Bridge, and a 
Weston Shelf location corresponding to the Southern Water 2016 water quality impact assessment’s 
‘Weston Shelf SFB’ location (see appendix). The two sampling dates were 12th March (a spring tide) and 
4th April (a neap tide) – selected to provide E Coli (EC) data for varying tidal conditions. A total of 96 
water samples were taken over the two days. 
 
Sampling technique was based on training provided by a water industry expert at a Surfers Against 
Sewage training day. Water samples were kept cool in insulated bags with freezer packs. All samples 
were delivered to a UKAS accredited laboratory before 13:00 hours on the following day. Water samples 
at Cobden and Northam Bridges were taken by volunteers standing on the bridges. Water samples at 
Itchen Bridge and Weston Shelf were taken on the water by Southampton Maritime Service Volunteers. 
Sample bottles were labelled in advance with unique IDs indicating sampling sequence and sampling 
location. Exact sampling times were recorded on sample bottles. Small additional samples, labelled in 
a similar way, were taken for later salinity measurement using a refractometer. 
 

 
Above – Water Sampling from Bridges and on the Water, with locations 

 
As the potential range of EC levels was anticipated to be wide, several dilutions were utilised for 
laboratory measurement of EC levels. 
 Coden Bridge and Northan Bridge samples – 10:1 and 100:1 dilutions 
 Itchen Bridge and Weston Shelf samples – 1:1 (neat), 10:1 and 100:1 dilutions 
 The 96 water samples taken over the 2 days were subjected to a total of 240 laboratory tests. The 

highest EC/100ml measurable value was 10,000 EC/100ml. From the lab results a ‘Most Probable 
Number’ (MPN) was selected for the EC/100 ml value for each sample. 
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Results 
1. Compared to Bathing Water Quality Standards 
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Observations from the charts above & comparison of E Coli levels against bathing water standards 
 

 10 out of 24 water samples taken on 12th March from near Cobden and Northam Bridges 
reached the limit of what could be measured and are therefore their EC values were ‘equal or 
greater than’ 10,000 EC/100ml but are shown on the chart as 10,000 EC/100ml. 

 The average EC/100ml value for the 24 water samples taken on 12th March from near Cobden 
and Northan Bridges was above 5,585 EC/100ml. 

 Water quality at all of the 4 locations, on both days corresponds to an Environment Agency 
water quality rating of poor, by some margin. 

 On the 12th March (spring tide) the upstream end (Cobden and Northam) had, on average, much 
higher EC/100ml than the downstream locations (Itchen and Weston Shelf) but on the 4th April 
this pattern was reversed. It does not seem worth speculating here as to why, save to say that 
it’s an indication of the complexity of estuary hydrodynamics. 

 

 
 

 Overall, there seems little correlation between tide times, flows and EC levels apart from on the 
12th March where Weston Shelf EC levels were at their highest at 06:30 and 07:30 (near low tide) 
and later, at 16:30 and 17:30 (also near low tide). 

 Looking at salinity plotted against EC/100ml for each sampling location did not provide much 
insight. Salinity v EC/100ml shown as scatter plots for each day were a little more revealing, 
showing some inverse correlation between EC/100ml and salinity on the 12th of  March (a spring 
tide).  

 

 
 
  

12th March 5,585 832
4th April 1,471 2,125
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Av. EC/100ml
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Results 
 
2. Compared to Shellfish Water Quality Standards 
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Observations from the charts above & comparison against shellfish water standards include 
 
Note: The 2016 Southern Water Wastewater Risk Assessment for PWwTW predicts high levels of 
conformity with shellfish water quality thresholds. These were a 100EC/100ml threshold and a 1500 
EC/100ml threshold. Two locations (near Dockhead and on the edge of Weston Shelf) were predicted to 
exceed these thresholds more often. For practical water sampling reasons FoIE selected Weston shelf 
(referred to as ‘Weston Shelf’ in the 2106 Southern Water risk assessment) for comparison of risk 
assessment modelled E Coli levels and actual E Coli levels. Refer to the appendix for a more detailed 
discussion. 
 
 For the Weston Shelf location there was a striking diƯerence between Southern Water’s predicted 

non-compliance with the shellfish water quality standards of 100 EC/100ml and 1500 EC/100ml. 
Measured  

 

 
 

 Sample results for Cobden Bridge, Northam Bridge, and Itchen Bridge (at the boundary of the 
shellfish area) show that a high Itchen Estuary bacterial load was discharged into the Southampton 
Water shellfish area on both days. 

 

  

100 EC/100ml 1500 EC/100ml
Southern Water predicted  excedence 
contribution from PWwTW

FoIE measured  excedence - 4th April 
(EC all sources)

FoIE measured  excedence - 12th 
March (EC all sources)

1% 6%

33% 17%

100% 67%

Shellfish water quality standardsScenarios
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Discussion 
1. Human Health 
 

1. The extremely high Cobden and Northam Bridge E Coli levels for the 12th March correspond to 
the stretch of estuary most commonly used for recreational water activity. These extremely high 
levels, as an average, are approximately double the very concerning River Thames E Coli levels 
at Hammersmith Bridge found in the lead up to the 2024 Oxford v Cambridge Boat Race. 

2. E Coli levels for all four sample locations, on both days correspond to an Environment Agency 
bathing water quality rating of ‘Poor’ with swimming not advised. 

3. However, other water activities participants are also at risk, Southampton City Council has 
estimated that there are 20,000 visits per annum to the Itchen Estuary for water activities such 
as rowing, sailing, paddle boarding, and kayaking, as well as swimming. These often involve 
direct contact with the water from splashes, when getting in and out of boats and during 
unintentional and intentional (practice) capsizes. 

4. Recently publicity regarding FoIE water quality measurement has resulted in an upsurge in 
reports to FoIE of gastroenteritis after water activities. This could be the tip of an iceberg. FoIE is 
setting up an online portal for capture of this data. 

5. Serious consideration should be given to the placement of prominent warning signs around the 
estuary drawing attention to the need to avoid full immersion if possible, and recommending 
washing of hands before eating, plus showering and washing of kit after water activities. 

6. It is reasonable to conclude that swimmers and water activities participants at Weston and 
Netley shores are also at risk. 

 
 

2. Shellfish Water Quality Compliance  
 
The risk assessment appears to be flawed in several ways some of which are, 
1. For various reasons detailed in the appendix, there is considerable uncertainty concerning the 

accuracy of the 2016 estimation of the bacterial load discharged into the Itchen Estuary – both from 
continuous eƯluent and stormwater spills. 

2. Additionally, more recent annual continuous eƯluent and stormwater spill volumes have been 
considerably higher than those used as the basis for the report’s computer modelling. 

3. The T90* decay value of 30 hours appears to be too low. A T90 value of 40 hours would seem to be 
more appropriate. The longer that bacteria take to die the greater the computer modelled prediction 
for the level in the shellfish area would be. *Note: T90 refers to the time in hours taken for 90% of 
bacteria to die. 

4. The 2016 risk assessment only contains a fleeting description of the computer modelling 
methodology and evaluation. There is no commentary concerning the reliability of its findings. 

 
Refer to the appendix for an evaluation of the risk assessment’s modelling methodology and validity. 
 
The plume of Itchen Estuary water discharging into Southampton Water on both sampling days was 
found to contain high levels of E Coli. Sources of E Coli other than Portswood Wastewater Treatment 
Works are clearly possible. These could include wildlife, upstream agriculture, faulty soil pipe 
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connections (to surface water drains) and Chickenhall Lane (Eastleigh) Wastewater Treatment Works. 
However, upstream pastoral farming is relatively limited and Chickenhall Lane is a more modern 
Wastewater Treatment Plant, approximately 7 km upstream. Compared to Portswood’ s discharge of 
continuous eƯluent and stormwater spills the E Coli contribution capacity of other sources to 
contribute significant amounts of E Coli seems likely to be limited. 
 
E Coli levels at Weston Shelf from the location (‘Weston SFB’) named in the 2016 Southern Water Risk 
Assessment were found to be much higher and higher more often than was predicted by Southern 
Water in 2016. However, the 2016 Southern Water Risk Assessment was confined to predicting the 
contribution of Portswood Wastewater Treatment Works to shellfish area E Coli. So, it is possible that 
the excess levels of E Coli discovered in the shellfish area have come from elsewhere. However, given 
the very significant investment (including UV sterilisation of eƯluent) in reduction of E Coli pollution 
from the four sewage plants discharging directly into Southampton Water we assume that their 
contribution is very limited. Which brings us back to Portswood as the most likely main ‘culprit’. 
 
This study does not and cannot prove that Portswood Wastewater Treatment Works is the main source 
of the high levels of E Coli, but it does show that it is likely to be so and that E Coli from PWwTW could 
well be the reason for the shellfish areas oƯ Weston and Netley being recently classified as ‘D’ (not fit 
for human consumption). 
 
 

Friends of the Itchen Estuary 
Friends of the Itchen Estuary (FoIE) was formed in 2023 to campaign for the protection and 
improvement of the natural value of the Itchen Estuary including its, 

• biodiversity and ecology 
• value for mental and physical well-being 
• and recreational value 

 
FoIE is committed to data driven citizen science informed campaigning for a cleaner estuary and for 
improvement and protection of its biodiversity. 
 
We are deeply indebted to the Southampton Maritime Volunteer Service, to Jan Krumins and James 
Steele for their support with water sampling during long, cold and sometimes wet days. And to everyone 
who generously provided the crowdfunded finance required for this study or helped with fundraising. 
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Appendix 

 
The ‘Baseline Risk and Vulnerability Assessment’ justification for low investment 
in Portswood Wastewater Treatment Plant (compared to nearby sewage plants) 
 
An overview of past, current and planned investment in wastewater treatment works located adjacent 
or near to Southampton Water shows that Portswood Wastewater Treatment Works has attracted much 
lower levels of investment compared nearby wastewater treatment works. Note: ‘Site of Interest’ in the 
table below refers to the sensitivity of ‘surface waters’ (lakes, rivers, or seas) - due to designation as 
bathing water, shellfish water or to an environmental designation (‘Other Sensitive Site’ in the table). 
Southern Water have repeatedly highlighted the link between investment in wastewater treatment 
plants discharging eƯluent into Southampton Water and the need to protect the environment and 
shellfish. In relation to 2020 to 2024 Hampshire wastewater treatment investment “£68m – Improved 
the disinfection process at two key sites, and stormwater storage at five sites to reduce spills into 
Southampton Water, preventing deterioration of the shellfish beds” (source Southern Water website). 
And in an Oct ‘23 local newspaper article John Penicud, Wastewater Operations Director is reported as 
saying that Southern Water “recognised the importance of playing its part in protecting the 
environment”. He added: "All these projects will play a crucial role in protecting shellfish and improving 
the health of Southampton Water in the coming years.” 
 

 
 
Portswood Wastewater Treatment Works is just over 5km from the Southampton Water shellfish area. It 
is noteworthy that, unlike the other Wastewater Treatment Plants listed above, little investment in 
wastewater treatment has taken place during PR19 (2020 to 2024), little is planned for PR23 and that 
shellfish water is not cited by Southern Water as a ‘site of interest’ in relation to PWwTW. This is 
surprising given that the time taken for sewage eƯluent and stormwater discharges to reach the 
shellfish are boundary at Itchen Bridge can be less than 1 ½ hrs during a fast ebb tide. 
 

2020 to 2024 PR19 2025 to 2030 PR24
Woolston £13m £17m Shellfish Water £100m invested 2015 to 2020
Millbrook £25m £11m Shellfish Water
Slowhill Copse (Marchwood) £18m £14m Shellfish Water
Ashlett Creek £8m £1m Shellfish Water
Portswood £5m £7m? Other Sensitive Site

Capital Investment
Wastewater Treatment Works  'Site of Interest' Notes
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Wastewater Treatment Plants discharging continuous eƯluent  

and stormwater into Southampton Water 

 
Southern Water’s BRAVA (Baseline Risk and Vulnerability Assessment) process rates the risk from 
wastewater ‘networks’ as being ‘not significant’ if the discharge point is located over 5km from shellfish 
water.  The wastewater network connected to PWwTW has been assigned a Band 0 rating (risk ‘not 
significant’). Depending on the exact path down the Itchen Estuary, PWwTW is 5.1 km to 5.2 km distant 
from the Southampton Water shellfish area boundary at the Itchen Bridge. 
 

 
BRAVA flow diagram and resulting wastewater network risk bandings 
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Southern Water PR23 summary of WwTW risk ratings for  

shellfish and bathing waters (also includes Chickenhall Lane, Eastleigh) 
 
During a trial water sampling exercise on 26th Feb FoIE (supported by the Southampton Maritime 
Volunteer Service) noted estuary spring tide ebb flow rates of between 3.8 and 4.0 km per hour close to 
Cobden, Northam and Itchen Bridges - indicating that storm overflows and continuously flowing 
sewage eƯluent from PWwTW would reach the Southampton Water shellfish area in less than 1 ½ 
hours, giving very little time for E Coli and other faecal bacteria to die oƯ before impacting shellfish E 
Coli levels. 
 
So, given the commendably high levels of investment in the four wastewater treatment plants 
discharging sewage eƯluent and stormwater directly into Southampton Water to protect shellfish, it is 
surprising that Portswood Wastewater treatment plant has not merited comparable improvement.  
 
 
 
 

Southern Water’s 2016 ‘Portswood Wastewater Treatment Works Water Quality 
Impact Assessment’ 
 
Southern Water’s rating of the risk to shellfish water from Portswood Wastewater Treatment Works from 
the discharge of continuously flowing eƯluent and stormwater appears to be based on a 2016 risk 
assessment written for Southern Water by Intertek. A preliminary report ‘Shellfish H1 risk Assessment 
Scope’ preceded the main ‘Portswood Wastewater Treatment Works Water Quality Impact Assessment’. 
Referring to shellfish water standards, this latter report concludes that the bacterial impact of 
Portswood Wastewater treatment Works on the Southampton Water shellfish area is very low.  
 

Waste Water 
Treatment 

Plant

Discharges into 
'water body'

Planning Objective 13 
Bathing Waters 

Planning Objective 14 
Shellfish Water

Ashlett Creek Southampton Water Not Significant Moderately Significant
Millbrook Southampton Water Not Applicable Very Significant
Slowhill Copse Southampton Water Not Applicable Very Significant
Woolston Southampton Water Not Applicable Very Significant
Portswood Itchen Estuary Not Applicable Not Significant
Chickenhall River Itchen Not Applicable Not Significant

Their Baseline Risk & Vulnerability Assesment (BRAVA) - extract below
Southern Water's Draft Waste Management Plan is Based On 
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Reading of the report reveals that it relies on data obtained between 2000 to 2010, a range of estimates, 
assumptions, and a computer modelled simulation of the flow from PWwTW to Southampton water. 
The following points are noteworthy. 
 
1. The report’s assumed E Coli (EC) concentration of 7.5 x 105 EC/100ml for continuously flowing 
treated (sewage) eƯluent from PWwTW discharging into the Itchen is based on 24 samples taken June 
and September 2010. The statistical technique used to predict likely eƯluent average E Coli 
concentration was the ‘Monte Carlo Method’ – a mathematical technique that predicts possible 
outcomes of an uncertain event. The original data and the way in which the Monte Carlo Method was 
employed are not revealed in the report. The length of time since this sampling and the undisclosed way 
in which the EC concentration was derived mean that we cannot have confidence that the estimated 
eƯluent EC/100ml value reflects current the EC concentration in PWwTW continuously flowing eƯluent. 
 
2. The report states that no sample data was available for storm overflow discharges so a default 
concentration of 5 x 106 cfu/100ml was used. This was apparently agreed with the Environment Agency, 
but no data or analysis was presented to substantiate this figure. Even if this estimate was satisfactory 
in 2016, is it so eight years later? 
 
3. The report was written before the ‘Full Flow to Treatment’ or FFT permit condition was changed from 
1000 litres per second to 500 litres per second (43,200 m3 per day). ‘Scenario 3’ in the report assumes 
an FFT of 500 litres per second and this FFT level was subsequently adopted for the Portswood 
Wastewater Treatment Works permit. So, we have compared our filed research findings with the 
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computer modelled ‘scenario 3’ predictions. Note: FFT refers to the permit’s required maximum sewage 
treatment throughput capacity. 

4. The report’s calculation of the total ‘bacterial load’ from continuously flowing eƯluent relies on an 
estimated annual average eƯluent volume of 6,915,901 cubic meters (m3) per annum. This is based on 
analysis of average eƯluent volumes for the period 2000 to 2009.  Southern Water reported a PWwTW 
2023 annual continuously flowing eƯluent volume of 9,118,007 m3 – representing a 32% higher annual 
average eƯluent volume than that assumed in the report. 

5. Similarly, calculation of the total ‘bacterial load’ also from PWwTW stormwater ‘spills’ also relies on 
estimated volumes. A stormwater volume of 29,464 cubic meters (m3) per annum is assumed – on the 
basis of average of PWwTW storm overflow volumes 2000 to 2009. Southern Water do not publish storm 
overflow volume data so we have been unable to compare the report’s estimated stormwater volume 
per annum against a more up to date stormwater volume for PWwTW. Our understanding is that storm 
overflow volumes may be deduced from comparison of influent and continuous flow eƯluent volumes. 
However, how the annual 2000 to 2009 volumes underpinning the average of 29,464 m3 per annum were 
derived is not explained in the report. 

6. An assumption of an average of PWwTW 14 storm overflows per annum appears in the same table as 
the assumed average storm overflow volume above. Southern Water has reported 91 stormwater ‘spills’ 
from PWwTW in 2023 and a long-term average of 54.3 PWwTW stormwater spills per annum. On the 
basis of current average annual spills running at 288% higher than the number used in the report we 
must assume that the current average spill volume is also significantly higher than that used for the 
report’s modelling. 

7. The average E Coli annual load estimates of 5.12 x 1016 EC per annum for PWwTW continuously 
flowing eƯluent and 1.47 x 1015 per annum for PWwTW stormwater are crucial for the report’s computer 
modelling. Given uncertainty regarding the accuracy of these baseline numbers and assumptions used 
to calculate the total bacterial load from PWwTW we must assume that the calculated bacterial 
baseline load is not reliable – both for the purposes of the report when it was written, and as a 
representation of the current situation. 

8. The rate at which E Coil die in estuary water is another important baseline assumption for the report. 
Typically, bacterial ‘die-oƯ’ or decay rates are expressed as a T90 value which represents the time taken 
for 90% of the bacteria to die. The report says that “through sensitivity testing it was found that a T90 
decay rate of 30 hours was considered the most appropriate for the assessment of annual compliance”. 
In scientific literature it is reported T90 values vary considerably and values of over 100 hours are not 
uncommon. T90 decay rates are influenced by exposure to UV (sunlight), turbidity, temperature, and 
salinity. It should be expected E Coli decay rates for the Itchen Estuary will be longer during the winter, 
during hours of darkness, during cloudy days and when the water is cloudy. There is nothing to suggest 
that the 2016 risk assessment has allowed for this variability. 

We are advised by an industry expert, with experience of assessing the E Coli risk to shellfish waters 
posed by Wastewater Treatment Plants, that a T90 decay rate of 30 hours is low. Our view is that 
application of a precautionary principle, considering the factors which cause variability in E Coli decay 
rates, indicates the need for a more conservative assumption, i.e. a slower decay rate, and 
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correspondingly higher T90 value. The report’s preceding ‘Shellfish H1 Risk Assessment Scope’ 
document recommended use of “the 40-hour precautionary T90 for the South of England” and also 
commented “although there will be quite a bit of freshwater this high up in the estuary which will give a 
higher T90 value”. Clearly, the higher the assumed T90 value, the higher the computer modelling 
output’s prediction of E Coli levels in the shellfish area would be. 

9. Description of the computer modelling methodology is very limited and not much more than stating 
that it used “Intertek’s STORM-OPTIMISER compliance assessment process and tools, which integrates 
sewer network modelling outputs with coastal water quality modelling outputs in order to deliver 
predictions of impacts of EC concentrations”. Outputs from the computer modelling are presented 
without commentary on their reliability or validity. 

10. Shellfish are classified as A, B, C or D according to their EC content. Class A shellfish can be 
harvested for direct human consumption. Class B shellfish can be supplied for human consumption 
after purification or after heat treatment. Class C shellfish can be supplied for human consumption 
after extended purification or heat treatment. Class D shellfish are not fit for human consumption. 

11. The report adopts the view that a water quality standard of 1500 EC/100ml at the 97 percentile and 
112 EC/100ml as a geomean will deliver Class B shellfish flesh quality, as set out under the Food 
Hygiene Regulations. For convenience and for retrospective comparison with a previous report the 
report settles on a water quality standard of 1500 EC/100ml at the 97 percentile and 112 EC/100ml as a 
geomean.  

12. The risk assessment report selects thirteen Southampton Water and Solent locations for 
comparison of predicted E Coli levels with the water quality standards of 1500 and 100 EC/100ml. 
 

 
6 out the 13 2016 risk assessment locations selected for comparison of 

 predicted shellfish water quality and compliance standards 

 

13. Focussing on 2 selected sites near to the mouth of the Itchen Estuary (Southampton Water SFW and 
Weston Shelf SFB) in scenario 3, the computer modelling output prediction for both sites is just over 1% 
exceedance of the 100 EC/100ml standard. 
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2106 Risk Assessment Prediction of the percentage of time the 100 EC/100ml standard is exceeded 

 
 
14. For the 1500 EC/100ml 97% compliance standard, all selected locations were predicted to be 
between 99 and 100% compliant, apart from ‘Weston Shelf SFB’ which was predicted to be in 
exceedance of the 1500 EC/100ml 7% of the time. 

 


