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Combined sewer overflows (CSOs) have been a problem for a while, as much as they are helpful, they have brought on many issues such as pollution and are a great concern for the public. Southern Water has set up a storm overflow task force to address the concern regarding CSOs through piloting naturebased interventions to catchment areas to reduce the overflows from spilling. In this paper, we will look at one such catchment area called Havenstreet and see how the Storm Overflow Task Force has reduced the occurrence of overflow spills through the intervention of slow-drain rain barrels.

BACKGROUND

Stormwater drainage systems are essential to urban infrastructures as they are designed to collect and convey excess rainwater and runoff from streets, parking spaces and roofs to natural bodies of water or treatment facilities (Burns et al., 2014;Martínez-Gomariz et al., 2021). Rainwater falling on impermeable surfaces can be contaminated by surface contaminants; it can also be routed into combined sewer systems and contaminated by foul influents. Once contaminated, this water needs to be pumped and treated before it can be released into receiving waters (Martínez-Gomariz et al., 2021). When combined sewers are overwhelmed, combined storm overflows (CSOs) act as a relief valve for the drainage systems to prevent sewer flooding of properties and infrastructure. CSOs play an important role in protecting homes, businesses, and schools from flooding. However, their usage has become increasingly unacceptable to the public owing to concerns about pollution.

In the Isle of Wight, the wastewater recycling facility at Sandown Wastewater Treatment works (WwTW) was built in the late 1990s as part of the Seaclean Wight strategy to centralise wastewater treatment for the major conurbations on the Island. The Sandown WwTW catchment has 108 storm overflows and serves a population equivalent of 124,937 (Southern Water, 2022). It has been selected as part of Southern Water's Pathfinder Project as a location to trial innovative nature-based solutions that can be deployed to reduce the frequency and volume of stormwater overflows (Southern Water, 2022).

One such intervention was completed at Havenstreet where a series of slow-drain rain barrels were deployed at 142 existing houses. There was a strong uptake in the area, with approximately a 70% acceptance rate by households. With such a high level of uptake, the trial gives a strong indication that localised, decentralised interventions could be valuable interventions in other catchment areas. The rain barrels installations were all completed in the 142 houses by the 8 th of August 2022. This paper reports the initial activities associated with monitoring the effectiveness of the installations through interrogation of rain gauge data and storm overflow data up until the 9 th of November 2022.

AIM

The aims of this study are as follows:

• To model the effectiveness of rain barrels installed in the 142 houses in Havenstreet.

• Using rain gauge and stormwater overflow data, to compare spill volume for similar intensity rainfall storms before and after intervention

METHOD

With the data available, we aimed to investigate what rainfall event characteristics have been associated with the spills in Havenstreet. Based on this we compared the before and after for the rainfall intensities after the implementation of the slow-drain rain barrels. The following approach was used to develop the study:

• We looked at the intensities of the rainfall and how that affects the spill.

• We manipulated the data (originally provided at 15-minute intervals) to calculate the intensities of the rainfall which were measured in 15-, 30-, 45-and 60-minutes increments • Spill data was downloaded (Dates of the Spill) and made into binary format into 0 and 1s from Yes's and No's. 

RESULTS

Below are the results that were generated from monitoring the rain barrels and using rainwater data to understand how well the rain barrels are working 

DISCUSSION

The plots present a series of different rainfall intensities of 15, 30, 45 and 60-minute intervals, from June 2020 until November 2022. The red dots indicate when a spill occurred and typically coincide with highintensity rainfall. Overall, we can see that, prior to intervention, whenever there has been a spike in all rainfall intensities, there was a spill. Specifically, the results in Figure 1 seem to suggest rainfall intensity has the strongest correlation with overflow occurrence when measured at 15-minute intervals.

If we also look at the separate charts for the 15 min intensity metric (Figure 2) and 60 min intensity metric (Figure 3), the 15 mins intensities correspond with the overflows spilling while some spills do not correspond with the 60 mins intensity spikes; this further emphasizes the fact that the overflows spilling may be the result of short, intense 15 min rainfall events.

We can see from the results that for a rainstorm in August 2022 there have not been any spills, whereas there were for a similar storm in the summer of 2021. Moreover, from looking at all the recent storms between September and mid-November 2022, the site appears not to have had any spills since the rain barrels were installed.

However, we still need to further observe how well the rain barrels are performing, and for that, we would need to monitor them for longer than the four months for which data is currently available. Additionally, to further confirm whether the rain barrels have been an overall success and further investigate what type of rainfall event is causing the spills at Havenstreet, we need to look at how the rain barrels have

CONCLUSION

Ultimately, as with all real-world monitoring, there could be unknown factors which we have yet to identify which could have caused the overflows to spill in the first place that will need to be taken into consideration when deciding the root cause of the overflows spilling. The results seem to suggest one of the factors could have been the high 15min rainfall intensity storms as there is a connection between the 15mm rainfall intensity storms and the occurrence of overflows prior to the installation of rain barrels, but there have been no further spills since the implementation of the rain barrels in Havenstreet.

However, further research and data analysis need to be done to guarantee the success of the rain barrels as a potential solution for slowing down the flow to reduce overflows spilling.

Furthermore, there was a strong acceptance rate for the rain barrel by the residents of Havenstreet. which helps convey that the residents will not remove them from their properties, hence ensuring that even through large future storms, the rain barrels will keep doing their jobs. Also, the leaky rain barrels are cheap, accessible solutions compared to their alternatives such as smart rain barrels and planters, as they are only between £20 to £40 from reputable businesses such as Wilko, Argos and many garden centres nationwide, which keeps overall costs low for large implementation of rain barrels in other sites. 
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