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Executive Summary 

Mothecombe is one of 25 Bathing Waters (BW) at which DEFRA (Department for Environment, Food & 

Rural Affairs) have required South West Water (SWW) to do an investigation into the feasibility of achieving 

‘Good’ and/or ‘Excellent’ bathing water quality. 

This report reviews and builds on the current understanding of water quality issues at Mothecombe. It also 

quantifies what changes need to be affected on bathing water quality to achieve at least 80% confidence 

of ‘Good’ or ‘Excellent’ compliance. Also, what proportion of FIO (Faecal Indicator Organisms) 

contamination could be reasonably attributed to SWW assets and potential possible storm overflow 

discharge frequency criteria or treatment options for significant SWW assets that would markedly improve 

water quality classification. 

 
 

Figure 1: Mothecombe Bathing Water at the mouth of the Erme Estuary 

Mothecombe Bathing Water is a small sandy beach at the mouth of the Erme Estuary on the south Devon 

coast. The main freshwater input to the Erme Estuary is the River Erme, while there are nine other streams 

which flow into the Estuary. Oceanographic studies and salinity analysis demonstrate the importance of 

freshwater inputs on the bathing water quality at Mothecombe. Local freshwater inputs include the 

Mothecombe Stream and Wonwell Stream and the other freshwater inputs up the Erme Estuary. It was 

determined that the River Erme is the most significant freshwater input in terms of flow, followed by the 

Sheepham Brook.  There are four sewage treatment works (STW) in the Mothecombe catchment, these 

are Ermington STW, Holbeton STW, Ivybridge STW and Modbury STW which all discharge to the Erme or 

associated tributaries. The final effluent from Holbeton STW, Ivybridge STW received ultraviolet (UV) 

disinfection. There are several intermittent discharges further upstream to the Erme estuary and its 

respective streams. These include Storm Overflows (SO) from the STWs (e.g. Modbury STW SSO and 

Holbeton STW SSO) and combined sewer overflows (CSO) (e.g. Poundwell Meadow CSO). 

To understand the required level of change needed to achieve the desired classification, Planning 

Classification data for Mothecombe was examined.  

• Mothecombe has had a ‘Good’ Bathing Water classification since 2016.  

• The Planning Classification has also been ‘Good’ since 2016, although this decreased to 

‘Sufficient’ in 2021, with a 90% risk of failing to reach Good and 100% risk of failing to reach 

‘Excellent’.  

At Mothecombe Intestinal enterococci (IE) is the main FIO parameter that determines planning class for 

the most recent planning data sets. E. coli (EC) was the FIO that determined class in earlier data sets. 

Statistical analysis in Section 3 demonstrated 6 of the 28 EC elevated above the 95 percentile EC limit of 

250 cfu/100ml would need to be replaced with ‘Excellent’ water quality to achieve a robust ‘Good’ 

classification 2012 to 2019. For IE 2 of the 30 IE elevated above the 100 cfu/100ml threshold needed to be 

replaced with ‘Excellent’ water quality to achieve robust ‘Good’ classification. For the time frame looked at, 

it was not seen to be possible to achieve a robust ‘Excellent’ water quality. 

Faecal pollution can come from an abundance of sources, many of which can be unrelated to human waste 

and its treatment, a prime example is land runoff from livestock. Microbial source tracking (MST) analysis 

carried out by SWW on 2021 bathing season samples collected by Nijhuis showed that sources at the BW 
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were predominantly ruminant although human sources were also present. The Erme Estuary samples were 

also predominantly ruminant with nearly equal presence of human, and one occasion with a signal from 

canine sources. The only substantial source found in the Mothecombe Stream was human. 

Routine Environment Agency (EA) data between 2012 and 2019 was examined to better establish the 

conditions that lead to elevated FIO events The EA pollution risk forecasting (PRF) model uses Flow 12 

hours average as the most important factor for predicting poor water quality. River flow clearly plays a large 

role in BW quality where the model also selected for 72 hours average flow as well. Analysis suggested 

that increased flow had a greater relationship with EC levels than IE. The PRF also selected for 24 hours 

antecedent rainfall for the whole catchment. This was seen to have good relationship with both FIO. Time 

and day where also selected for. Time was seen to be a possible artifact from the data where samples are 

largely collected at one of two times of day. Day was seen to have a limited relation with the different FIO 

appearing to respond differently. The PRF selected 15 hours average Wind onshore component. Elevated 

samples tended to occur in the presence of positive onshore wind component. The same was seen for 

alongshore, but this is likely down to it being the predominant wind direction. Finally absolute hours relative 

to high water was also selected for with elevated events tending to occur around low tide.   

• Freshwater analysis revealed little relationship between the BW and Mothecombe Stream.  

• The BW water was seen to have a better relationship with the river Erme (at mouth).  

• This relationship was significantly stronger once the data set was sorted into tide state with 

the flood tide seen to have the strongest relationship.  

Considering the tendency for elevated counts around low water, it is likely that on the ebb tide the river can 

discharge past the bay without impacting on quality whereas on the flood tide this gets pushed back into 

the bay. It was also observed that at low tide the BW transect is no longer sheltered in the bay but almost 

on the river mouth itself. 

Nijhuis data for 2019 and 2021 came to similar conclusions although Mothecombe Stream was seen to 

have a slightly more significant relationship. Wonwell Stream was also seen to have a degree of correlation 

with poor quality coinciding with that at the BW. Nijhuis 2021 survey looked at freshwater tributaries on the 

River Erme. Of these Sheepham Brook and Oldaport Stream were seen to have the strongest relationship 

with the BW. Flete Stream had the best relationship with water quality at the river mouth.  

Asset performance and freshwater loading assessment for 2012 to 2019 were scrutinized to inform options 

available to improve bathing water (BW) quality. 11 of 33 elevated FIO scenarios coincided with a storm 

overflow discharge event from either Holbeton STW SO, Holbeton STW SSO, Ivybridge STW SSO, 

Poundwell Meadow CSO, Modbury STW SSO, Town Hill CSO The most frequent storm overflow discharge 

was Holbeton STW SO.  

Loadings assessment showed the bulk of the pollution is likely sourced on the River Erme upstream of 

Sequers Bridge. Oldaport Stream was also seen to be a significant cause of loadings for the BW. Based 

on our assessment, the largest continuous discharges are Modbury STW and Ermington STW. These 

contribute to the high loads seen in the Oldaport stream and River Erme respectively. Given the importance 

of the freshwater component in the elevated bathing water samples, as demonstrated throughout this 

report, contributions from these STW are assessed as being significant.  

• We therefore propose that both Modbury STW and Ermington STW have effective biological 

treatment with ultraviolet (UV) disinfection.  

A review of EDM data and assessment of loads show that Holbeton STW SSO and SO may be impacting 

on water quality more frequently than other intermittents discharge and water quality at the bathing water 

would benefit from a reduction in storm overflow discharges.  

• Due to this we propose that the discharges be improved to a design standard of 2 significant 

(greater than 50m3) storm overflow discharges per bathing season (aggregated). 
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Glossary 

BRAVA Baseline Risk and Vulnerability Assessment 

BS Bathing Season 

BW Bathing Water 

BWMP Bathing Water Monitoring Point 

cfu Coliform Forming Unit 

CSO Combined Sewer Overflow 

DEFRA Department for Environment, Food & Rural Affairs 

EA Environment Agency 

EC E. coli  

EDM Event Duration Monitoring 

FIO Faecal Indicator Organisms 

HW High Water 

IE Intestinal Enterococci  

LW Low Water 

MCERTs Monitoring Certification Scheme (EA) 

MSF Measure Specification Form 

MST Microbial Source Tracking 

NGR National Grid Reference 

OS Ordnance Survey 

PC Planning Class 

PRF Pollution Risk Forecasting 

SO Storm Overflow 

SPS Sewage Pumping Station 

SSO Settled Storm Overflow 

STW Sewage Treatment Works 

SWW South West Water 

UV Ultra-Violet 

WINEP Water Industry National Environment Programme 
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1. Introduction 

South West Water (SWW) had an obligation to deliver a total of 25 bathing water ambition investigations 

under the terms of the Water Industry National Environment Programme (WINEP) by September 30th, 2021. 

On 30th March the EA wrote to all water company regulatory contacts to communicate a deadline extension 

to September 30th, 2022. These investigations are required to understand what water company action would 

be needed to achieve a robust classification of ‘Good’ and/or ‘Excellent’. 

Mothecombe WINEP scope: 

Investigation part 1. Catchment investigation to understand what water company action would be needed 

to achieve a robust classification of Good (less than 20% risk of failing planning class of Good). 

Investigation part 2. Catchment investigation to understand what water company action would be needed 

to achieve a robust classification of Excellent (less than 20% risk of failing planning class of Excellent). 

Full scope and objectives for the investigation are shown in the Measure Specification Form given in 

Appendix A. The intention of this final report is to identify possible storm overflow discharge frequency 

criteria or treatment options for significant SWW assets that would markedly improve water quality 

classification. Also, to assess the confidence that these interventions would deliver improved water quality 

in isolation from non-SWW asset interventions. 

This report reviews and builds on the current understanding of water quality issues at Mothecombe. It 

quantifies what faecal indicator organism (FIO) parameter determines planning class, and what proportion 

of its loading at the bathing water monitoring point (BWMP) could be reasonably attributed to SWW assets. 

Determination of source apportionment for bathing water samples elevated above 95 percentile 

classification thresholds between 2012 and 2019 will allow SWW-asset and non-SWW-asset loads to be 

ranked and assessed for benefits of source removal or reduction. 
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There are also a number of intermittent discharges from storm overflows further upstream to the Erme 

estuary and its respective streams. 

MST analysis at the BW and Erme Estuary were predominantly ruminant, although human sources were 

present at both locations, as well as one occasion in the Erme Estuary with a signal from canine sources. 

The only substantial source found in the Mothecombe Stream was human.  
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5. Bacteriological data. 

A range of Bacteriological data exist in connection to water quality at Mothecombe bathing water (BW). 

This section will look at the EA Pollution Risk Forecasting’s (PRF) environment variables used to predict 

poor water quality and how this is reflected in the EA routine data. Freshwater inputs will also be assessed 

using the available data. Flow for these sources is determined, impact of water quality established, and a 

theoretical total faecal indicator organism (FIO) load calculated. Finally, data collected from Nijhuis BW 

surveys is evaluated to better inform the relationship of the BWs quality and freshwater sources.  

5.1. Environment Agency PRF Multiple Linear Regression. 

Environment Agency Intestinal enterococci pollution risk forecasting (PRF) is undertaken at qualifying 

bathing waters to provide information to public. The Short-Term Pollution provision of the bathing water 

legislation allows discounting if the public have been advised of a risk of poor water quality. The modelling 

that enables this forecasting is described by Tyrrell (2017). 

In 2019, the EA Bathing Water Pollution Risk Forecasting equation was as follows: 

Log10 Intestinal enterococci (no/100ml) = (Flow 12hr Ave x 0.055)+(Whole Catch 24hr Sum x 0.02)+(Wind 

On 15hr Ave x 0.055)+(Flow 72hr Ave x 0.077)+(Abs Hrs Rel to HW x 0.129)+(Day x 0.002)+(Time x -

0.713)+0.862 

This equation demonstrates that the average 12-hour preceding flow is the biggest factor is predicting poor 

water quality. 

Figure 5.1. is a figure from the EA’s BW Raintide database. It summarises water quality statistics from 1993 

to 2019. 

 

 

Figure 5.1. EA Graph summarising water quality from 1993 to 2019. 

 

5.2. Environment Agency BW Monitoring Point Routine Data. 

In the interim report, plots of all routine data 2000 to 2019 supported PRF modelling outputs, demonstrating 

that there is a rainfall component to FIO levels at the BW along with tide. The extent to which this is related 

to high season loadings, decreased UV from sunlight or increased rainfall is uncertain. However, trends 

based on the full dataset can mask acute pollution characteristics. In this Section we will look in more detail 

at environmental conditions around the 33 elevated FIO results that influence classification and summarise 

any conclusions relating to elevated FIO contamination scenarios. 

The most significant variable for the PRF is the 12-hour average river flow. The EA data base for historic 

Ermington flow is recorded as daily averages (24hrs). Figure 5.2 shows the 24 hours average flow 

compared to BW quality. A degree of correlation is present suggesting greater FIO levels at higher flows, 

particularly for E. Coli. This relationship appears to flatten out for significantly higher flows, suggesting a 

nonlinear relationship. Where most of the data resides on the lower end of the scale, it is not possible to 
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Figure 5.14. Wind Rose for Mothecombe. 

https://www.surf-forecast.com/breaks/mothecombe/wind-stats 
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5.3. Environment Agency Stream Input Routine Data 

There is freshwater data available for many sites in the Mothecombe catchment. Unfortunately, the dataset 

is too small and disjointed to give reliable resolution of likely FIO sources up-catchment. Data available will 

however, be used to characterise FIO loads entering the bathing water. 

 

Figure 5.15. Map of freshwater inputs and sampling locations in the Mothecombe catchment in relation to the bathing 

water monitoring point. Map produced in QGIS 3.4 using Wikimedia basemap and Ordnance Survey (OS) river data. 

 

5.3.1. River flow FIO characterisation. 

In this section we use daily flow data downloaded from the Environment Agency’s website 

https://environment.data.gov.uk/hydrology/explore. Where no data exists for the river/streams at the point 

at which it discharges to the Mothecombe BW or  Erme River, daily flows were derived by bathing season 

comparison of Qube software (https://qube.hydrosolutions.co.uk/) flow estimates for the River/streams, with 

flow estimates for a gauged site in the most representative catchment in close proximity. For Mothecombe 

Ermington flows were used. A conversion factor (gauged to un-gauged) was calculated using the Qube 

flow estimates and applied to the gauged daily flows to derive the un-gauged flows for the site on sampling 

dates. 

Figure 5.16 shows that the elevated FIO concentration at the BW tends to increase with flow, but correlation 

is poor. Flow was also compared to FIO in Mothecombe Stream itself and correlation was found to be even 

weaker, suggesting stream quality is not influence by flow and the BW quality is also independent from 

Mothecombe Streams flow.    
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The 09.09.21 had high levels of rainfall (to the point some streams burst their banks). The impact of rainfall 

has on water quality is reflected by the fact the BW has highest FIO levels on samples conducted on this 

day. Sadly, this weather also prevented safe access to a few of the upriver stream sample points. Over the 

course of the survey many of the BW samples were elevated beyond excellence values.  

As with the EA data and previous Nijhuis survey, the River Erme at mouth sample point had a degree of 

correlation with the BW quality indicating the two were connected. For this data series the relationship 

became significantly stronger once the River Erme data had been saliently normalised and two samples 

that had same salinity as the BW removed see figure 5.35. 

Figure 5.35. BW FIO levels compared to FIO levels at River Erme’s Mouth with freshwater correction on River Erme 

Data and 2 river samples with sea water salinity removed. 

Figure 5.36. shows compared to previous survey, significantly more correlation was present between 

Mothecombe Stream and BW suggesting it can influence the BW quality. In this dataset limited correlation 

was seen between BW and Wonwell Stream. It is worth observing that this was stronger for E. coli (which 

was weaker at other sample points) suggesting Wonwell might act as a point source under the right 

conditions see figure 5.37.   

Figure 5.36. BW FIO levels compared to FIO levels at Mothecombe Stream  
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5.6. Summary of data conclusions and identification of elevated FIO contamination 

scenarios. 

The EA PRF model uses 12-hour average flow at Ermington as the most important factor for predicting 

poor water quality. The fact 72-hour average flow is also selected for by the PRF, shows how much of a 

driving factor flow is to the BW quality. When comparing elevated scenarios to flow variables limited 

correlation was seen. Correlation was stronger for E. coli suggesting this FIO is more sensitive to flow, at 

least higher up in the catchment. It is possible this is indicative of the IE entering the river in closer proximity 

to the BW and being more sensitive to change in a shorter time frame.  Further flow analysis showed that 

derived flows at Mothecombe Stream had little relationship with BW quality, the best relationship was seen 

with derived flows for the river Erme at Sequers Bridge and the BW (at least for E. coli). Correlation with 

both FIO significantly improved when flow was compared to FIO at Sequers Bridge. This means increase 

flow is not only equivocal to a greater volume of polluted river water but the concentration of the FIO has 

also increased. Overall, this indicates that the BW quality is largely driven by the River Erme.  

24 hours antecedent rainfall for the whole catchment was also selected for by the PRF. Correlation plots 

showed a degree of relationship between this and BW quality. It is worth observing that rainfall is going to 

be largely connected to flows and these two variables are hard to distinguish. In the Nijhuis 2021 it was 

observed that highest BW FIO levels occurred under the sample days with the most rainfall. It was also 

observed that many of the streams had burst their banks on said days (aka extremely high flows).  

The PRF selected onshore wind as a further variable. Although little correlation was seen it was observed 

that almost no elevated samples have been taken with offshore wind. Freshwater analysis looking at routine 

samples at the River Erme’s mouth compared to BW quality showed correlation was significantly stronger 

with onshore wind that without. It appears that onshore wind plays a role in pushing polluted river waters 

back into the BW. 

For Mothecombe BW tide plays an integral role. Absolute Hours Relative to HW was selected for by the 

PRF and although little correlation was observed, almost all the elevated scenarios occurred in the hours 

around low tide. When looking at HW relative time is appear most elevated samples occur in the last couple 

of hours of the ebb tide and the first 4 of the flood tide. This would imply for the majority of the ebb tide the 

river has little impact on the BW. During the last hours of the eb tide the BW sample point is going to be 

further out the bay possible in the river mouth depending on its current discharge location (as implicated by 

satellite images). On the flood tide the BW is impacted on for a longer duration where the previous riverine 

plume is being pushed back into the bay. Freshwater analysis of BW samples paired with River Erme at 

mouth sample agreed with the above. For the full EA dataset correlation between the two was present. 

After separation via tide state, in the flood tide data showed both FIO had correlation nearly double the 

strength to the unseparated data. The Nijhuis 2019 data also showed the river mouth had stronger 

correlation on the flood tide with the BW FIO levels.  

Finally, the PRF also selected two time-based variables: Time and Day. Both these variables were seen to 

have limited correlation and time is potentially an artifact of sample bias. Although there might be some 

pattern that led to day being selected, the fact the two FIO respond differently and both effect planning 

class, its inclusion is questionable.   

Analysis of Nijhuis data further implicated the River Erme. In the 2021 survey the River Erme at mouth (with 

data corrections) was able to explain over 50% of the variation in BW quality. For all samples the river 

sample’s FIO levels were significantly higher than that at the BW. Analysis between BW samples and the 

streams that input into the River Erme highlighted Sheepham Brook as a point source for IE where it had 

strong correlation with that of the BW. This was also the case for routine EA data taken on Sheepham brook 

at Goutsford Bridge, further implicating this stream as a point source of pollution. For E. coli, the Nijhuis 

2021 data displayed the strongest correlation with BW samples at Oldaport second exit. It is also worth 

observing that when comparing these streams to paired sample taken at the river’s mouth correlation was 

seen to be significantly stronger for Flete Stream, E. coli in particular.  
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Across all the datasets looked at, Mothecombe stream was only seen to have correlation with the BW 

during the Nijhuis 2021 survey, suggesting it can impact on the BW. It is also worth observing that Wonwell 

Stream was seen to have a degree of correlation with one or other FIO in both Nijhuis surveys, showing it 

two can potentially impact on the BW. 

Overall high variability was seen at all streams sampled and this did not always coincide with higher rainfall. 

This combined with the season analysis suggesting peaks separate from rainfall suggest there is a degree 

of inconsistent land use, such as cows field rotation, reducing consistency on stream quality.   
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7. Options for SWW assets 

This section explores the possible options that could be taken to allow for the bathing water (BW) to achieve 

a robust ‘Good’ or ‘Excellent’ Bathing Water classification. Any possibly interventions by South West Water 

(SWW) will be explored here. 

7.1. Possible intervention options SWW assets. 

At Mothecombe Intestinal Enterococci (IE) is the limiting parameter that dictates classification, although 

historically E. coli (EC) has also determined classification. Statistical analysis in Section 3 demonstrated t6 

of the 28 EC elevated above the 95 percentile EC limit of 250 cfu/100ml would need to be replaced with 

‘Excellent’ water quality to achieve a robust ‘Good’ classification 2012 to 2019. For IE 2 of the 30 IE elevated 

above the limit of 100 cfu/100ml needed to be replaced with ‘Excellent’ water quality to achieve robust 

‘Good’ classification. For the time frame looked at it was not seen to be possible to achieve a robust 

‘Excellent’ water quality.  

 7.2. Possible intervention options SWW assets. 

Based on our assessment, the largest continuous discharges are Modbury STW and Ermington STW. 

These contribute to the high loads seen in the Oldaport stream and River Erme respectively. Given the 

importance of the freshwater component in the elevated bathing water samples, as demonstrated 

throughout this report, contributions from these STW are assessed as being significant. We therefore 

propose that both Modbury STW and Ermington STW have effective biological treatment with ultraviolet 

(UV) disinfection.  

A review of EDM data and assessment of loads show that Holbeton STW SSO and SO may be impacting 

on water quality more frequently than other intermittents discharge and water quality at the bathing water 

would benefit from a reduction in storm overflow discharges. Due to this we propose that the discharges be 

improved to a design standard of 2 significant (greater than 50m3) storm overflow discharges per bathing 

season (aggregated). 

7.3. Possible intervention options SWW assets in combination with non-SWW sources. 

A reduction of bacterial load coming from Modbury STW and Ermington SW as a result of UV disinfection 

and from Holbeton STW SSO and SO as a result of a 2 storm overflow discharges per BS intervention, in 

combination with land management interventions and ongoing vigilance with respect to misconnection 

could help achieve robust Good bathing water quality at Mothecombe in future compliance periods and 

improve to Excellent in the longer term.  

7.4. Estimate of costs (simple interventions at significant SWW assets). 

Cost of the solutions described in Section 7.2 will be provided in the PR24 WINEP development. 
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8. Conclusions 

Oceanographic studies and salinity analysis demonstrate the importance of freshwater inputs on the 

bathing water quality at Mothecombe. Local freshwater inputs include the Mothecombe Stream and 

Wonwell Stream and the other freshwater inputs up the Erme Estuary. It was determined that the River 

Erme is the most significant freshwater input in terms of flow, followed by the Sheepham Brook.   

• Section 3 demonstrated that Mothecombe has had a ‘Good’ Bathing Water classification 

since 2016.  

• The Planning Classification has also been ‘Good’ since 2016, although this decreased to 

‘Sufficient’ in 2021, with a 90% risk of failing to reach Good and 100% risk of failing to reach 

‘Excellent’.  

For Mothecombe Intestinal enterococci (IE) is the main FIO parameter that determines planning class for 

the most recent planning data sets. E. coli (EC) was the FIO that determined class in earlier data sets. 

Further statistical analysis in Section 3 demonstrated 6 of the 28 EC elevated above the 95 percentile EC 

limit of 250 cfu/100ml would need to be replaced with ‘Excellent’ water quality to achieve a robust ‘Good’ 

classification 2012 to 2019. For IE 2 of the 30 IE elevated above the 100 cfu/100ml threshold needed to be 

replaced with ‘Excellent’ water quality to achieve robust ‘Good’ classification. For the time frame looked at, 

it was not seen to be possible to achieve a robust ‘Excellent’ water quality. 

Section 4 looked at possible sources of pollution. The main freshwater input to the Erme Estuary is the 

River Erme, while there are nine other streams which flow into the Estuary. Microbial source tracking (MST) 

analysis carried out by SWW on 2021 bathing season samples collected by Nijhuis showed that sources at 

the BW were predominantly ruminant although human sources were also present. The Erme Estuary 

samples were also predominantly ruminant with nearly equal presence of human, and one occasion with a 

signal from canine sources. The only substantial source found in the Mothecombe Stream was human. 

Pollution Risk Forecasting (PRF) and routine data collected by the Environment Agency (EA) was assessed 

in Section 5. The EA PRF model uses Flow 12 hours average as the most important factor for predicting 

poor water quality. River flow clearly plays a large role in BW quality where the model also selected for 72 

hours average flow as well. Analysis suggested that increased flow had a greater relationship with EC levels 

than IE. The PRF also selected for 24 hours antecedent rainfall for the whole catchment. This was seen to 

have good relationship with both FIO. Time and day where also selected for. Time was seen to be a possible 

artifact from the data where samples are largely collected at one of two times of day. Day was seen to have 

a limited relation with the different FIO appearing to respond differently. The PRF selected 15 hours average 

Wind onshore component. Elevated samples tended to occur in the presence of positive onshore wind 

component. The same was seen for alongshore, but this is likely down to it being the predominant wind 

direction. Finally absolute hours relative to high water was also selected for with elevated events tending 

to occur around low tide.   

• Freshwater analysis revealed little relationship between the BW and Mothecombe Stream.  

• The BW water was seen to have a better relationship with the river Erme (at mouth).  

• This relationship was significantly stronger once the data set was sorted into tide state with 

the flood tide seen to have the strongest relationship.  

Considering the tendency for elevated counts around low water, it is likely that on the ebb tide the river can 

discharge past the bay without impacting on quality whereas on the flood tide this gets pushed back into 

the bay. It was also observed that at low tide the BW transect is no longer sheltered in the bay but almost 

on the river mouth itself. 

Nijhuis data for 2019 and 2021 came to similar conclusions although Mothecombe Stream was seen to 

have a slightly more significant relationship. Wonwell Stream was also seen to have a degree of correlation 

with poor quality coinciding with that at the BW. The Nijhuis 2021 survey looked at freshwater tributaries on 

the River Erme. Of these Sheepham Brook and Oldaport Stream were seen to have the strongest 

relationship with the BW. Flete Stream had the best relationship with water quality at the river mouth.  
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There are 4 STW and several storm overflows whose loads potentially impact on Bathing Water quality. 2 

of the 4 STW receive UV disinfection (Holbeton STW and Ivybridge STW), while the other two receive 

secondary treatment (Modbury STW and Ermington STW). An assessment of asset performance in Section 

6 showed that 11 of 33 elevated FIO scenarios coincided with a storm overflow discharge event from either 

Holbeton STW SO, Holbeton STW SSO, Ivybridge STW SSO, Poundwell Meadow CSO, Modbury STW 

SSO, Town Hill CSO The most frequent storm overflow discharge was Holbeton STW SO. 

Loadings assessment showed the bulk of the pollution is likely sourced on the River Erme upstream of 

Sequers Bridge. Oldaport Stream was also seen to be a significant cause of loadings for the BW. Based 

on our assessment, the largest continuous discharges are Modbury STW and Ermington STW. These 

contribute to the high loads seen in the Oldaport stream and River Erme respectively. Given the importance 

of the freshwater component in the elevated bathing water samples, as demonstrated throughout this 

report, contributions from these STW are assessed as being significant.  

• We therefore propose that both Modbury STW and Ermington STW have effective biological 

treatment with ultraviolet (UV) disinfection.  

A review of EDM data and assessment of loads show that Holbeton STW SSO and SO may be impacting 

on water quality more frequently than other intermittents discharge and water quality at the bathing water 

would benefit from a reduction in storm overflow discharges. 

• Due to this we propose that the discharges be improved to a design standard of 2 significant 

(greater than 50m3) storm overflow discharges per bathing season (aggregated). 
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Appendix A: Measure Specification Form 

Investigation measure specification form   

Water company / Environment Agency measure specification form   

Environment Agency 
area(s):   

Devon Cornwall and the Isles of Scilly   

Water company:   South West Water Ltd   

Measure type:   Investigation   

Measure name:   Mothecombe bathing water ambition investigation   

Measure ID:   7SW300035   

Driver Codes:   BW_INV4   

Bathing water:   Mothecombe   

WINEP Completion 
Deadline   

30/09/2021 30/09/2022  

WINEP scope:   
Investigation part 1. Catchment investigation to understand what water company action 
would be needed to achieve a robust classification of Good (less than 20% risk of failing 
planning class of Good).   

Investigation part 2. Catchment investigation to understand what water company action 
would be needed to achieve a robust classification of Excellent (less than 20% risk of 
failing planning class of Excellent).   

Investigation objectives:   
Part 1. To understand the significance and contribution of water company assets to poor 
bacterial water quality at the bathing water monitoring point, in order to assess what water 
company action would significantly improve the chance of achieving a robust classification 
of Good (less than 20% risk of failing planning class of Good).   

Part 2. To understand the significance and contribution of water company assets to poor 
bacterial water quality at the bathing water monitoring point, in order to assess what water 
company action would significantly improve the chance of achieving a robust classification 
of Excellent (less than 20% risk of failing planning class of Excellent).   

Details of work to be carried out:   
The attached sheet defines the activities to be undertaken as part of the investigation for 
this bathing water and the indicative timeframe for these activities.   

The initial review of the sources relating to bathing water quality shown in the activities 
sheet uses available information and data which are summarised in a draft dataform. The 
draft dataform for each bathing water is provided in a package to support the measure 
specification forms for the BW_INV4 investigations. A copy of the generic report structure 
for the initial review is attached as an annex to this package of dataforms.   
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Appendix C: 2019 Nijhuis report  

(See separate PDF) 
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Erme Estuary at mouth 22/07/2021 07:00 700 230 33.8 18.4 

Mothecombe BW monitoring point 22/07/2021 07:30 15 300 36.4 13.6 

Flete Stream 22/07/2021 10:35 420 1300 0.2 16 

Goutsford Br Stream (sheepham brook) 22/07/2021 09:47 2400 9000 0.1 16.8 

Oldaport stream/Ayelston Brook 22/07/2021 08:07 4900 1100 3.7 16.9 

Holbeton Stream 22/07/2021 08:30 790 820 0.1 14.6 

River Erme 22/07/2021 14:00 460 500 0 19.4 

Wonwell Stream 22/07/2021 11:45 880 610 0.2 16.6 

Oldaport stream second exit 22/07/2021 12:54 100 13000 18.2 25.9 

Sequer's Bridge Lodge Stream 22/07/2021 08:50 1700 15 4.2 24 

Ford Stream 22/07/2021 14:00 1700 390 0.1 20.3 

Ford Stream 22/07/2021 10:30 890 3000 0.1 18 

Erme Estuary at mouth 22/07/2021 12:15 170 1900 25.5 11.1 

Holbeton Stream 22/07/2021 13:45 790 660 0.1 16.5 

Pamflete Stream 22/07/2021 13:00 470 230 8.1 23.5 

Sequer's Bridge Lodge Stream 22/07/2021 13:30 2100 20 0.1 25.3 

Mothecombe BW monitoring point 22/07/2021 11:45 4 820 24.5 23.5 

Oldaport stream/Ayelston Brook 22/07/2021 12:48 1800 710 0.5 18.8 

Flete Stream 22/07/2021 13:55 210 360 0.2 17.3 

Goutsford Br Stream (sheepham brook) 22/07/2021 13:40 1100 1500 0.3 19.6 

Clyng Mill stream 22/07/2021 08:33 760 9100 1 16 

Mothecombe stream 22/07/2021 11:40 360 270 0.2 17.3 

Clyng Mill stream 22/07/2021 12:39 2200 830 0.3 20.1 

Erme Estuary at mouth 22/07/2021 18:29 31000 17000 34.4 20.5 

Wonwell Stream 22/07/2021 18:00 1000 250 0.2 19.2 

Mothecombe BW monitoring point 22/07/2021 17:56 30 350 33 21.5 

Mothecombe stream 22/07/2021 18:06 530 190 0.4 18.4 

Clyng Mill stream 22/07/2021 18:50 1600 1500 19.4 22.7 

Oldaport stream second exit 22/07/2021 18:30 39 33 33.1 21.4 

Oldaport stream/Ayelston Brook 22/07/2021 18:40 630 1100 28.3 23.1 

Pamflete Stream 22/07/2021 19:23 38 200 0.2 22.2 

Holbeton Stream 22/07/2021 19:53 710 1200 0.2 16 

Goutsford Br Stream (sheepham brook) 22/07/2021 19:45 1700 620 0.2 20.8 

River Erme 22/07/2021 20:15 340 690 0 20.6 

Flete Stream 22/07/2021 20:25 17000 12000 0.1 19.8 
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Sequer's Bridge Lodge Stream 22/07/2021 20:22 1400 600 21.8 22.5 

Ford Stream 22/07/2021 21:00 100000 34000 0.2 18.7 

Mothecombe stream 22/07/2021 07:25 530 160 0.4 15.2 

Wonwell Stream 05/08/2021 09:10 18000 400 0.1 14.7 

Clyng Mill stream 05/08/2021 10:00 4500 960 0.1 15 

Oldaport stream/Ayelston Brook 05/08/2021 10:05 36000 2500 0.1 14.9 

Oldaport stream second exit 05/08/2021 10:10 5000 950 0.2 15.2 

Goutsford Br Stream (sheepham brook) 05/08/2021 11:00 41000 4300 0.2 14.1 

River Erme 05/08/2021 11:35 1500 660 0 15 

Flete Stream 05/08/2021 11:55 3500 1500 0 16.8 

Mothecombe BW monitoring point 05/08/2021 09:06 400 280 30.6 17.5 

Mothecombe stream 05/08/2021 09:22 870 320 0.2 14.5 

Erme Estuary at mouth 05/08/2021 09:43 3500 610 20.7 16.6 

Pamflete Stream 05/08/2021 10:34 140 91 0.2 17.5 

Holbeton Stream 05/08/2021 11:15 2400 2500 0.1 14.4 

Sequer's Bridge Lodge Stream 05/08/2021 11:39 630 200 6.6 18.7 

Ford Stream 05/08/2021 12:06 4100 2800 0.1 15.5 

Mothecombe BW monitoring point 30/08/2021 
11:45 

None 
Detected 

None 
Detected 32.3 18.3 

Mothecombe stream 30/08/2021 11:35 200 92 0.2 15.8 

Wonwell Stream 30/08/2021 11:00 3500 320 0.2 14.3 

Clyng Mill stream 30/08/2021 11:55 250 75 0.2 14.8 

Flete Stream 30/08/2021 13:44 420 160 0.2 14.8 

Ford Stream 30/08/2021 13:50 320 350 0.1 14.5 

Goutsford Br Stream (sheepham brook) 30/08/2021 13:09 460 250 0.1 15.2 

Holbeton Stream 30/08/2021 13:35 310 350 0.1 14.8 

Oldaport stream/Ayelston Brook 30/08/2021 12:05 2200 1040 5.7 14.7 

Oldaport stream second exit 30/08/2021 
12:12 

None 
Detected 310 

16.8 16.7 

Pamflete Stream 30/08/2021 12:30 170 81 0.2 16.6 

River Erme 30/08/2021 13:35 230 150 0 14.9 

Sequer's Bridge Lodge Stream 30/08/2021 12:55 280 230 13.2 19.2 

Erme Estuary at mouth 30/08/2021 11:15 26 96 31.6 18 

Erme Estuary at mouth 09/09/2021 11:25 1000 840 33.4 18.5 

Mothecombe stream 09/09/2021 11:00 900 1270 0.5 16.3 

Pamflete Stream 09/09/2021 12:05 550 270 0.2 18.8 
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Mothecombe stream 09/09/2021 07:05 3100 1240 0.3 15.5 

Erme Estuary at mouth 09/09/2021 07:25 580 490 34.7 18 

Mothecombe BW monitoring point 09/09/2021 07:00 2000 1480.00 29.7 17.9 

Mothecombe BW monitoring point 09/09/2021 11:05 940 6000 29.7 17.9 

Pamflete Stream 09/09/2021 08:15 43 700 34.7 18.4 

Oldaport stream second exit 09/09/2021 12:10 4500 1120 17.7 19.2 

Oldaport stream/Ayelston Brook 09/09/2021 12:00 > 10000 1920 14.5 18.5 

Oldaport stream/Ayelston Brook 09/09/2021 08:20 5000 8600 25 17.9 

Clyng Mill stream 09/09/2021 08:10 1200 1300 29.9 17.8 

Oldaport stream second exit 09/09/2021 08:35 850 1040 31.1 17.8 

Clyng Mill stream 09/09/2021 11:50 5200 3600 3.2 17.8 

Wonwell Stream 09/09/2021 07:05 > 10000 16800 0.2 15.8 

Wonwell Stream 09/09/2021 11:00 > 10000 3200 0.3 17.1 

Goutsford Br Stream (sheepham brook) 

09/09/2021 

10:05 

4400 20000 

1.3 17.8 

Goutsford Br Stream (sheepham brook) 

09/09/2021 

13:10 

2900 > 20000 

0.1 17 

Mothecombe BW monitoring point 09/09/2021 18:12 720 140 31.1 18.7 

Mothecombe stream 09/09/2021 18:06 550 680 0.5 17 

Wonwell Stream 09/09/2021 18:15 5100 6000 0.2 16.1 

Clyng Mill stream 09/09/2021 19:00 2000 1120 26.6 19.1 

Flete Stream 09/09/2021 20:12 3400 3400 0 17.7 

Ford Stream 09/09/2021 19:45 2000 1160 15.8 19.3 

Goutsford Br Stream (sheepham brook) 09/09/2021 20:20 1400 5400 2.3 17.9 

Holbeton Stream 09/09/2021 19:30 4100 3200 12.1 18.6 

Oldaport stream/Ayelston Brook 09/09/2021 19:10 1800 1300 14.6 19 

Oldaport stream second exit 09/09/2021 19:17 2200 870 23.3 19.2 

Pamflete Stream 09/09/2021 18:36 250 110 0.1 19.1 

River Erme 09/09/2021 20:07 2800 2200 0.3 17.9 

Erme Estuary at mouth 09/09/2021 18:24 510 180 31.6 18.7 

Oldaport stream second exit 14/09/2021 08:00 58 110 17.4 18.2 

Oldaport stream second exit 14/09/2021 12:00 280 46 26.1 18.2 

Clyng Mill stream 14/09/2021 08:20 > 10000 3600 0.5 14.8 

Clyng Mill stream 14/09/2021 12:20 2700 2600 4.4 18 

Flete Stream 14/09/2021 09:45 820 630 0.2 14.8 

Flete Stream 14/09/2021 13:10 y 4400 0.3 16.1 
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Oldaport stream/Ayelston Brook 14/09/2021 08:10 8300 1700 3.1 15.7 

Oldaport stream/Ayelston Brook 14/09/2021 12:10 820 250 29.9 17.9 

Goutsford Br Stream (sheepham brook) 14/09/2021 09:30 2500 11000 0.1 15.5 

Goutsford Br Stream (sheepham brook) 14/09/2021 12:50 620 3400 0.1 17 

Holbeton Stream 14/09/2021 08:30 900 390     

Holbeton Stream 14/09/2021 11:55 650 590     

Wonwell Stream 14/09/2021 07:20 2000 920 0.3 14.2 

Wonwell Stream 14/09/2021 11:20 2300 700 0.2 16.1 

River Erme 14/09/2021 10:00 2500 2200 0 15.6 

River Erme 14/09/2021 13:30 1300 1900 0 17.1 

Erme Estuary at mouth 14/09/2021 07:35 610 230     

Erme Estuary at mouth 14/09/2021 10:55 6100 8700     

Mothecombe stream 14/09/2021 07:15 290 180     

Mothecombe stream 14/09/2021 10:35 330 140     

Pamflete Stream 14/09/2021 08:10 280 95     

Pamflete Stream 14/09/2021 11:20 84 71     

Mothecombe BW monitoring point 14/09/2021 07:20 23 16     

Mothecombe BW monitoring point 14/09/2021 10:40 12 32     

Sequer's Bridge Lodge Stream 14/09/2021 08:40 700 120     

Sequer's Bridge Lodge Stream 14/09/2021 11:45 530 120     

Ford Stream 14/09/2021 09:05 2300 1100     

Ford Stream 14/09/2021 12:05 1200 750     

Ford Stream 14/09/2021 19:53 1100 810 0.5 17.8 

Sequer's Bridge Lodge Stream 14/09/2021 19:29 1300 330 13.3 19.2 

Wonwell Stream 14/09/2021 18:05 3200 840 0.2 18 

Oldaport stream second exit 14/09/2021 18:45 62 140 21.8 22 

Clyng Mill stream 14/09/2021 19:00 > 10000 2100 0.5 17.5 

Goutsford Br Stream (sheepham brook) 14/09/2021 19:45 1200 1230 0.1 17.1 

Oldaport stream/Ayelston Brook 14/09/2021 18:50 2900 970 1.7 17.6 

Flete Stream 14/09/2021 20:15 420 680 0 16.9 

Mothecombe stream 14/09/2021 17:53 280 88 0.3 14.3 

River Erme 14/09/2021 20:22 590 460 0.7 16.3 

Erme Estuary at mouth 14/09/2021 18:06 340 170 16.6 14.5 

Mothecombe BW monitoring point 14/09/2021 17:48 15 25 31.4 20 

Holbeton Stream 14/09/2021 19:10 440 450 0.2 14.8 
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Pamflete Stream 14/09/2021 18:47 150 370 0.2 18.9 

Pamflete Stream 17/09/2021 11:20 43 150 0.2 19.1 

Holbeton Stream 17/09/2021 10:19 420 240 0.2 14.7 

Ford Stream 17/09/2021 10:00 1100 320 0.2 15.4 

Sequer's Bridge Lodge Stream 17/09/2021 10:40 420 250 15.7 19.5 

Erme Estuary at mouth 17/09/2021 12:00 61 None 
Detected 

27.8 20.1 

Clyng Mill stream 17/09/2021 11:20 200 180 0.3 15.6 

Wonwell Stream 17/09/2021 12:15 1800 620 0.2 16.4 

Oldaport stream/Ayelston Brook 17/09/2021 11:30 2800 820 0.7 15.4 

Goutsford Br Stream (sheepham brook) 17/09/2021 10:35 620 510 0.1 14.7 

River Erme 17/09/2021 09:40 380 160 0.1 14.5 

Flete Stream 17/09/2021 09:50 530 210 0.1 14.4 

Oldaport stream second exit 17/09/2021 11:35 49 None 
Detected 

19.8 19.6 

Mothecombe stream 17/09/2021 12:20 190 84 0.2 17.4 

Mothecombe BW monitoring point 17/09/2021 12:10 60 310 26.9 20.4 
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Appendix E: EDM bathing season summary data 

 

 

 

  

Site Name

CD 

WorkOrder Consent No

2011 

Duration 

(Hours)

2011 # 

Spills

2012 

Duration 

(Hours)

2012 # 

Spills

2013 

Duration 

(Hours)

2013 # 

Spills

2014 

Duration 

(Hours)

2014 # 

Spills

2015 

Duration 

(Hours)

2015 # 

Spills

2016 

Duration 

(Hours)

2016 # 

Spills

ERME RD_CSO_IVYBRIDGE CD513640 201862 0 0 0 0 0 0 0 0 0 0 0 0

ERMINGTON STW_EO_ERMINGTON CD301790 NRA-SW-1188 0 0 0 0 0 0 0 0 0 0 0 0

ERMINGTON STW_SSO_ERMINGTON CD201790 NRA-SW-1188 0 0 0 0 0 0 0 0 0 0 0 0

HOLBETON STW SO HOLBETON CD402400 202650 0 0 0 0 0 0 0 0 16.04 14 3.56 3

HOLBETON STW_SSO_HOLBETON CD202400 202650 0 0 0 0 0 0 0 0 19 16 0.42 3

IVYBRIDGE STW SO IVYBRIDGE CD202581 203299 0 0 0 0 0 0 0 0 0 0 0 0

IVYBRIDGE STW_SSO_IVYBRIDGE CD202580 203299 0 0 0 0 0 0 0 0 0 0 0 0

MODBURY STW_SSO_MODBURY CD203370 SWWA 2259 0 0 0 0 0 0 0 0 0 0 89.09 20

PLAYING FIELD_CSO_ERMINGTON CD513410 201875 0 0 0 0 0 0 0 0 0 0 0 0

POUNDWELL MEADOW_CSO_MODBURY CD509010 201962 0 0 0 0 0 0 0 0 14.02 3 7.5 1

TOWN HILL CSO ERMINGTON CD513420 201874 0 0 0 0 0 0 0 0 0.44 4 2.28 2

Site Name

CD 

WorkOrder Consent No

2017 

Duration 

(Hours)

2017 # 

Spills

2018 

Duration 

(Hours)

2018 # 

Spills

2019 

Duration 

(Hours)

2019 # 

Spills

2020 

Duration 

(Hours)

2020 # 

Spills

2021 

Duration 

(Hours)

2021 # 

Spills

ERME RD_CSO_IVYBRIDGE CD513640 201862 0 0 0 0 0 0 0 0 0 0

ERMINGTON STW_EO_ERMINGTON CD301790 NRA-SW-1188 1 8.51 0 0 0 0 0 0 0 0

ERMINGTON STW_SSO_ERMINGTON CD201790 NRA-SW-1188 1 8.51 0 0 2.86 2 0.71 1 0 0

HOLBETON STW_SO_HOLBETON CD402400 202650 26.17 18 20.76 15 4.45 10 3.95 12 4.88 11

HOLBETON STW_SSO_HOLBETON CD202400 202650 26.17 18 20.76 15 27.58 9 5.35 13 17.09 14

IVYBRIDGE STW_SO_IVYBRIDGE CD202581 203299 40.29 4 8.85 1 31.45 3 17.85 3 97.63 5

IVYBRIDGE STW_SSO_IVYBRIDGE CD202580 203299 40.29 4 8.85 1 3.65 2 2.54 2 4.45 1

MODBURY STW_SSO_MODBURY CD203370 SWWA 2259 0.67 2 1.69 2 9.19 6 40.17 9 9.1 8

PLAYING FIELD_CSO_ERMINGTON CD513410 201875 0 0 0 0 0 0 0 0 0 0

POUNDWELL MEADOW_CSO_MODBURY CD509010 201962 47.13 6 7.29 1 48.03 6 43.01 6 5.23 3

TOWN HILL_CSO_ERMINGTON CD513420 201874 3.15 4 1.37 1 0 0 0 0 2.75 6





 

68 

 

MODBURY 
STW SSO MODBURY CD203370 

SWWA 
2259 

MOTHECOMBE 
BEACH 13/09/2016 09:24:27 13/09/2016 09:52:31 0.47 1 13/09/2016 

HOLBETON 
STW_SSO_HOLBETON CD202400 202650 

MOTHECOMBE 
BEACH 13/09/2015 18:27:21 15/09/2015 03:40:31 3.03 2 15/09/2015 

HOLBETON 
STW SO HOLBETON CD402400 202650 

MOTHECOMBE 
BEACH 26/07/2015 06:00:10 26/07/2015 11:14:11 2.42 1 27/07/2015 

HOLBETON 
STW_SSO_HOLBETON CD202400 202650 

MOTHECOMBE 
BEACH 26/07/2015 05:55:21 26/07/2015 06:41:21 0.75 1 27/07/2015 

POUNDWELL 
MEADOW CSO MODBURY CD509010 201962 

MOTHECOMBE 
BEACH 26/07/2015 08:15:10 26/07/2015 13:34:04 5.32 1 27/07/2015 

HOLBETON 
STW_SSO_HOLBETON CD202400 202650 

MOTHECOMBE 
BEACH 01/06/2015 18:43:01 02/06/2015 03:17:22 2.74 1 03/06/2015 

HOLBETON 
STW SO HOLBETON CD402400 202650 

MOTHECOMBE 
BEACH 01/06/2015 23:09:51 01/06/2015 23:34:41 0.41 1 03/06/2015 

HOLBETON 
STW_SO_HOLBETON CD402400 202650 

MOTHECOMBE 
BEACH 30/05/2018 07:14:01 30/05/2018 07:33:21 0.32 1 31/05/2018 

HOLBETON 
STW SSO HOLBETON CD202400 202650 

MOTHECOMBE 
BEACH 30/05/2018 07:07:51 30/05/2018 07:54:41 0.78 1 31/05/2018 

HOLBETON 
STW_SO_HOLBETON CD402400 202650 

MOTHECOMBE 
BEACH 11/07/2017 13:46:10 12/07/2017 00:22:01 1.56 1 11/07/2017 

 

 




