
  

1 

B22849AZ-JA-HOGSS1ZZ-100-RP-Z-0001 P03 

 

 

 

 

 

 
J840 – STC IED Containment 

Hogsmill STC – Containment Options Report   

   

January 2023 

Thames Water 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Initial Report  

Thames Water Water  



 
 

 

 

2 

B22849AZ-JA-HOGSS1ZZ-100-RP-Z-0001 P03 

 

Project No: J840 

Document Title: Hogsmill STC – IED Containment Options Report  

 

Document No.: B22849AZ-JA-HOGSS1ZZ-100-RP-Z-0001 

Revision: 3.0  

Date: 26/01/2023 

Client Name: Thames Water  

Project Manager: Harindra Gunasinghe 

Author: James Hunt 

File Name: B22849AZ Hogsmill STC – Containment Options Report     

  

 

Jacobs House 

Shrewsbury Business Park 

Shrewsbury 

Shropshire SY2 6LG 

United Kingdom 

T +44 (0)1743 284 800 

F +44 (0)1743 245 558 

www.jacobs.com 

Limitation:  This document has been prepared on behalf of, and for the exclusive use of Jacobs’ client, and is subject to, and issued in accordance with, the 

provisions of the contract between Jacobs and the client.  Jacobs accepts no liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, 

this document by any third party. Min  

 

Document history and status 

Revision Date Description Author Checked Reviewed Approved 

1.0 26/07/22 First Issue JH SMNS SC HG 

2.0 01/08/22 Updated following TW Comments JH SMNS SC HG 

3.0 26/01/2023 Updated following EA Comment SMNS SC SC HG 

       

       

       

 

 

 

  



 
 

 

 

3 

B22849AZ-JA-HOGSS1ZZ-100-RP-Z-0001 P03 

Contents 
1. Executive Summary ............................................................................................................................................... 4 

2. Background ............................................................................................................................................................. 6 

3. Proposed Containment at Hogsmill .................................................................................................................. 9 

3.1 CIRIA C736 .................................................................................................................................................................. 9 

3.2 Objectives of remote secondary containment ........................................................................................... 10 

3.3 Site Classification Hogsmill ............................................................................................................................... 12 

3.4 Hogsmill STW Summary of Containment volumes and assets ............................................................ 13 

3.5 Identified Constraints .......................................................................................................................................... 17 

3.6 Design allowance for rainfall ............................................................................................................................ 18 

4. Secondary Containment .................................................................................................................................... 19 

4.1 Containment Options .......................................................................................................................................... 20 

4.2 Mitigation of Site Specific Risks ....................................................................................................................... 24 

4.3 Identification of Preferred Option ................................................................................................................... 25 

4.4 Potential issues for solution detail (Inc H&S) ............................................................................................. 25 

5. Site Drainage and liquor returns ..................................................................................................................... 26 

5.1 Process flow diagrams ......................................................................................................................................... 26 

5.2 Foul, Process and Effluent Drainage .............................................................................................................. 29 

5.3 Liquor Returns ........................................................................................................................................................ 31 

5.4 Event Identification/Alarm ................................................................................................................................ 31 

6. Conclusions .......................................................................................................................................................... 32 

Appendix 1 ADBA Site Hazard Risk Assessment Summary for Hogsmill STW .................................................. 33 

Appendix 2 Tank Covering initial review ..................................................................................................................... 34 

 

 



 
 

 

 

4 

B22849AZ-JA-HOGSS1ZZ-100-RP-Z-0001 P03 

1. Executive Summary 

Thames Water is required by the Environment Agency to provide secondary containment to their sludge 

treatment centres (STC) to satisfy provisions of the Industrial Emissions Directive and to safeguard the 

operation of the adjacent sewage treatments works. Twenty-five sludge treatment centres have been 

identified where containment proposals are required. This report deals with the proposals for Hogsmill. 

Hogsmill STW serves a population equivalent of 399,000 for South London and its surrounding area. 

The sludge treatment centre shares the same site as the sewage treatment works. 

CIRIA Report 736 – Containment systems for the prevention of pollution sets out principles and 

direction. This report sets out options to apply the CIRIA 736 principles within the accepted constraints 

of a retrofitted solution. 

Hogsmill is located in Kingston-upon-Thames in Southwest London and has the potential for some 

16916m³ of liquid to escape from the sludge treatment centre in the event of tanks failure. The liquid 

sludge is stored in 7 tanks with individual volumes varying between 15-3607m³, refer to section 3.4.1 

for details on the tanks and volumes. The majority of the tanks are concrete. The site is manned and 

subject to routine inspections by operations staff. Two of the 3 secondary digesters are concrete tanks 

set into the ground and are not considered in the catastrophic tank failure review. One of the secondary 

digesters is above ground and is located in the primary digesters grouping.  

The site is generally flat, with the primary digesters and associated tanks located above ground and in a 

slightly lower area of the site.  

Two wide area options for containment have been identified. Refer to section 4.1 for details of the 

options and section 4.3 for the preferred option. Option 1 is the preferred option. 

1. Wide area containment whereby the digesters and sludge tanks are contained via concrete walls 

with a Perspex screen installed to mitigate against jetting. The disused digesters and the raised 

spoil berms surrounding the tanks are included. The spoil is planned to be removed to increase 

storage area, provide a level and bound surface for clean-up and maintain a practicable wall 

containment height at a level of 12.8mAOD. Flood gates will enable emergency access to 

equipment when the spill has been contained. SAS tank and Dewatering Buffer Tank has 

dedicated close containment provision. 

2. Increased the wide area containment area to include the SAS tank and Dewatering Buffer Tank. 

Similar containment solution as option 1 utilising a combination of concrete walls and Perspex 

screens in some areas. The larger available area reduces the containment wall height, provided 

the spoil is removed and a uniform level of 12.8mAOD is set. Flood gates are proposed for this 

solution. The gates will still enable emergency access to equipment when the spill has been 

contained. 

In addition to the creation of bunds, which due to space constraints are likely to be formed from 

concrete, existing grass or gravelled areas within the containment area will be replaced with a bound 

impermeable material (high cement replacement concrete) to provide a surface that can be cleared of 

sludge to meet a three-day recovery period. Vehicular access into the containment areas is by flood 

gates at a nominal height of 1.25m due to the minimum potential spill depth in the area. This area is 

not subject to high traffic movements. Whilst the site is identified as requiring Class 2 containment 
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(impermeable soil with a liner), the proposed solution is intending to use concrete (with no liner) on the 

basis of the impermeability of the concrete, inherent strength and long-term mechanical resistance. 

Remedial works to existing concrete slabs/roads will be undertaken to ensure that they provide a 

competent surface, for example resealing of joints. 

Bund heights are being set to provide freeboard considering both static conditions when the 

containment has been filled and during the transient condition at initial failure.  

The containment volume identified reflects the potential escape volume from one of the primary 

digesters and the 1-in-10-year, 3+1-day rainfall that could arrive during the clearing up period, which 

exceeds the 110/25%-rules. 

 

The other consideration is any spill over the walls/gates due to jetting will be contained onsite by the 

site’s conveyance to the site drainage network which discharges back to the head of works.  

The tall bund walls are provided to the south and west only where jetting escape off site is greatest. 

Lower walls are used on the north and east sides to maintain natural ventilation and ease of visual 

contact with operatives within the containment area. Access roads to the north and east have the higher 

footfall. 

Grassed and gravel areas within the yellow area to be replaced by concrete. Some of the concrete roads 

in the yellow area to be replaced/repaired to enable them to be impermeable. 

In addition to the replacement of permeable surfaces within the proposed containment area, the 

permeable surface around the two northern secondary digesters (A19 and A20) and the adjacent 

emergency storage tanks will be replaced with an impermeable surface. These tanks are set into the 

ground and their top water level is below ground level.  
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2. Background 

Following initial audits by the Environment Agency (EA) in 2019 that examined the primary, secondary, 

and tertiary containment provisions for Thames Water’s anaerobic digestion (AD) process and 

associated tanks, the EA reported “there is no provision of secondary containment for the AD process at 

any of Thames Water’s sites”.  Jacobs were appointed to assess site risks and outline the options 

available for providing remote secondary containment of a catastrophic tank or digester failure across 

25 Thames Water sites. Based on CIRIA C736 and ADBA risk assessment tools this containment report 

addresses the site-specific risks at Hogsmill and outlines the options available for providing remote 

secondary containment in the event of a catastrophic tank or digester failure. 

The current assessment identified gaps between the existing conditions of the sludge assets in Hogsmill 

STW and the requirements to meet the industrial standard (i.e., CIRIA C736 and The Anaerobic Digestion 

and Bioresources Association Limited (ADBA)). Site-specific risks, credible failure scenario and design 

containment volume for the Hogsmill STW were identified through a desktop study, Light Detection and 

Ranging Analysis (LiDAR) analysis and a site visit.  

Hogsmill STW (Figure 2-1) is located in Kingston-upon-Thames in Southwest London. The site is 

situated in an area surrounded on the north and east by the Hogsmill River (a tributary of the River 

Thames) and on the south by Southwestern railway and on the west by a dwelling zone (Figure 2-2). 

Hogsmill STW serves a population equivalent of 399,000 for South London and the surrounding area.   

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-1 - Location Plan Hogsmill Sewage Treatment Works 
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Figure 2-2 - Satellite view of Hogsmill Sewage Treatment Works 

 

 

 

Figure 2-3 - Labelled image of the STC elements within Hogsmill Sewage Treatment Works  
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Figure 2-4 - Boundary of the permitted IED area and the assets contained within Hogsmill STW 

Figure 2-4 has been developed from Hogsmill STW, Risk Identification and Containment Assessment 

Report, which outlines the impact of an uncontained spill and the risk assessment completed.  
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3. Proposed Containment at Hogsmill 

3.1 CIRIA C736 

This containment option report has been prepared using CIRIA C736 as the basis of design and 

guidelines. Where a deviation from C736 has been recommended it is highlighted in the text.  

CIRIA guidance document C736 (Containment systems for the prevention of pollution – Secondary, 

tertiary, and other measures for industrial and commercial premises, 2014) describes various options 

for containment of spillages from a credible failure scenario. It makes reference to a key plan, 

reproduced below; 

 

Figure 3-1 - Diagram of primary, secondary and tertiary containment examples 

-Primary containment is provided by the actual tank or vessel [1] 

-Secondary containment is provided by a bund immediately surrounding the primary vessel e.g. [3] and 

[4], or by a lagoon [5] or tank [6]. If containment is provided away from the primary vessels this is known 

as remote containment and may be considered as either remote secondary or tertiary containment. 
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-Tertiary containment can be provided by a number of means including lagoons [5], or impermeable 

areas such car parks [8]. Roadways with high kerbing of sufficient height [9] can also form part of a 

tertiary containment system, or the transfer system to the remote containment. 

The distinction between remote secondary and tertiary containment is not always clear but, if properly 

designed, a combined system can be provided that is capable of providing the necessary degree of 

environmental protection. The overriding concern is not the terminology but the robustness and 

reliability of the system which depends on a number of factors such as; 

• Its complexity – the more there is to go wrong, the greater the risk. Passive systems relying solely 

on gravity are more reliable than pumped. 

• Whether manual intervention is relied on to make the system work or whether the system can be 

automated to include fail-safes and interlocks. 

• The ease of maintenance and monitoring of the system’s integrity, and repair of any defects. 

During and after an incident any rainfall runoff from the remote secondary storage areas, from the 

spillage catchment areas and from the transfer systems must also be prevented from reaching any 

outfall(s) to surface water by closure of control valve(s).  

3.2 Objectives of remote secondary containment  

The objectives of the secondary containment measures proposed in this report are to safely contain 

spillages from credible failure scenarios and prevent them from: 

• escaping off site 

• entering surface waters 

• percolating into groundwater  

• being pumped back to the inlet of the sewage works in an uncontrolled manner. 

The secondary containment will be provided by maximising the use of existing impermeable surfaced 

areas to provide a fail-safe passive system that relies on gravity rather than pumps. A means of leak 

detection that will automatically trigger isolation valves at key locations in the drainage system is also 

proposed. 
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3.2.1 Uncontained spill modelling 

 

Figure 3-2 - Map of Uncontained spill event at Hogsmill STW 

As seen from Figure 3-2 the sludge spill mapping of an uncontained event in Hogsmill STW showed that 

a potential sludge spill from the one of the Primary Digesters will not be self-contained within the site 

and therefore passive containment needs to be implemented to safeguard the nearby 

receptors.  According to the model the spill will leave the site boundary (by the southern site boundary) 

in approximately 3 minutes after the failure of one of the Primary Digesters.  
 

Assuming the spill is from the failure of one of the Primary Digester’s on site, the sludge content will 

split in two and part of it will travel to the west and south, quickly leaving the site boundary, via the 

entrance to the site. Once leaving the site the sludge will travel along Lower Marsh Lane entering the 

area immediately outside the STW and the northern part of Surbiton Cemetery. The flow will then 

continue to travel west until it reaches the Verona Marble Warehouse.  

 

It is expected that a part of the sludge flow will spread northward within the site, to the disused 

Sedimentation tanks.  It should be noted that part of the sludge will travel directly south from the 

Primary Digester leaving the site towards Lower Marsh Lane (footpath section) which is on the border 

with the Hogsmill Nature Reserve. Sludge flow will then continue to spread on the footpath eastward 

towards Berrylands Railway station. Due to the dense vegetation between the STW and Berrylands 

station, the ground elevation cannot be accurately assessed using the LiDAR information provided. If 

more detailed modelling of the spillage is required part of this project it is recommended that a 

topography survey is conducted to check the local area. For this report, we assumed the flow would not 

deviate from the footpath, and for this scenario there were no elevation differences across the passage 
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under the railway line located at Berrylands Station (Lower Marsh Lane footpath joining Station 

Way). The results of the spill modelling showed that the flow of sludge will continue to travel under the 

railway bridge via the footpath tunnel pooling outside Berrylands Station, which will continue eastward 

on Camellia Lane where it will, split into two with some sludge flowing southbound following the course 

of the road and other part of the sludge continues east behind the houses on Rose Walk on a strip of 

private land. 

3.3 Site Classification Hogsmill 

Based on the use of the ADBA risk assessment, considering the source, pathway and receptor risk 

Hogsmill site hazard rating is deemed to be Medium. When considering the mitigated likelihood as low 

a class 2 secondary containment is required. 

Source Risk Pathway Risk Receptor 

Risk 

Site Hazard 

Rating 

Likelihood Overall Site Risk 

Rating 

High Medium High High Low Medium (Class 2) 

 

Refer to Appendix 1 for more detailed summary of the ADBA risk assessment tool. 

3.3.1 Spill Volume Summary 

There are two components that contribute to the required capacity of secondary containment, the 

source spill volume requiring containment and rainfall. Section 4 of CIRIA 736 forms the basis of this 

assessment. Section 4.2 reviews current industry practice relating to source spill volume, section 4.2.8 

then summarises current industry practice relating to source spill volume in a tabular form. It can be 

seen from section 4.2.8 that sewage sludges and associated regulations / guidance are not listed. 

Within section 4.2.1 there is detailed reference to the use of 110% of the largest tank or 25% of the 

total tank inventory volume, whichever is greater, and the rationale for this. CIRIA recognises that this 

approach is not quantitative or based on a risk assessment and are arbitrary methods. Section 4.3 and 

4.4 provide guidance on a quantitative risk assessment methodology and this is what is being used for 

the calculation of the required capacity for containment in this report.  

3.3.2 Total Spill Volumes 

Primary Digesters Area 

The total design contained volume comprises 3698m3 from catastrophic Primary Digester failure, and 

1218m3 from the 1-in-10-year rainfall falling on the catchment area of 12170m² during the clean-up 

period of 8 days, giving a total nominal containment volume of 4698m3.   

The containment volume has been checked against the 110% and 25% rule and exceeds both due to 

the rainfall influence. From the tank perspective alone, 110% rule would be the controlling parameter. 
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3.4 Hogsmill STW Summary of Containment volumes and assets 

3.4.1 Assets for Containment 

The tanks for containment are summarised below: 

Tank within catchment 

Area 

Number  Operational Volume 

(m3) 

Total Volume (m3)   

Pre-digestion Sludge 

Blending Tanks  

1  125 125 

Pre-digestion Sludge 

Blending Tanks  1 197 197 

Primary Digester  3 3698 11094 

Primary Digester  
1 3551 3551 

Secondary Digester 1 2222 2222 

Total  16916 

Table 3-1 Summary of tanks for containment 

Note – There are 3 secondary digesters on site (Refer to Figure 2-3). Only 1 of the secondary digesters 

falls within the containment area and is above ground. The 2 secondary digesters excluded from the 

containment area solution in the North-West of site, are set within the ground, unlike the other tanks on 

site where the tank base is at ground level and the tank inventory will run overground. 
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3.4.2 Constrained Model Output  

The terrain model (Figure 3-3) shows a gentle gradient to the west of the site towards the cemetery 

and running along the southern border. The cake pad in the south-east corner is a low area and low 

land to the south and east where flow could propagate outside the boundary. 

 

Figure 3-3 - Digital Terrain Model of Hogsmill Sewage Treatment Works 

The contained model output is shown in Figure 3-4. This identifies the flow will be contained at a fairly 

uniform depth across the site due to the close containment area. Final design development of the 

bunded area will include replacement of existing grassed and gravel areas. This provides the ability to 

lower these areas to be flush with the existing roadways and mobilise these areas for storage rather than 

spill conveyance.  

The containment model shows that for 100% volume loss the top water level will settle at 13.46m A.O.D. 

Therefore, allowing for 250mm freeboard on the concrete wall. The concrete wall height will be a 

minimum of 1.25 where the risk of jetting is low along the northern containment boundary. A further 

development could be to revisit the recovery time as the contribution from rainfall over an 8-day period 

is significant. The wall height will reach 4m to account for jetting risk. 
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Figure 3-4 - Constrained Spill Model  
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Figure 3-5 shows the contour plot of the existing ground levels within the proposed containment area. 

The raised spoil berms around the disused tanks to the west of the area reach a top level roughly  

 

Figure 3-5 - Contour Plot for the containment area 

The secondary digester area in the north-west has not been included as these tanks are set at ground 

level. Refer to Figure 2-4 of the plan of the Boundary of the IED permit area from the Risk Identification 

and Containment Assessment Report. The risk of spill is not applicable but the leak detection and 

monitoring plan on site will need to be reviewed and verified that the risk any leaks and contamination 

to the surrounding area is mitigated as far as practicable. 
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3.5 Identified Constraints 

3.5.1 Operational constraints 

The existing ground surfaces within the containment area that are grass and gravel and will need to be 

replaced with an impermeable surface e.g. concrete from which sludge can be cleared up easily. This 

includes the spoil removal area that will be levelled and filled in with concrete.  

TW operations have stated that it would be difficult to clean up sludge from gravel areas as the gravel 

would also sucked up with the sludge.  

The time to recovery and return site back to operation has been set at 8 days which aligns with the CIRIA 

guidance maximum as Thames Water operations state they cannot achieve this in a significantly shorter 

time, e.g. 48hrs.  

The sludge cake pad has not been included in the proposed containment area because any spills onto 

the dried sludge cake would be difficult to clean up and take a long time, the sludge cake would need 

to be passed through a centrifuge again to dry it and re-thicken it or sent back to the head of the works.   

Due to the area of the containment and the spill volume, the potential depth will be too high to install 

road ramps. As a result, to access the containment area flood gates will be installed which makes access 

less practicable but they are necessary for design against jetting.  

There is no impact to the site admin buildings or car park areas as these are excluded from the 

containment area.  

3.5.2 Geotechnical and Environmental constraints 

Ground conditions need to be considered during excavating and backfilling activities. Soil types and 

ground water levels are not reported to present abnormal risks to the proposed works. 

Regarding the construction works, there are no significant environmental constraints as these will all be 

completed within a Thames Water site. Further investigation is required for the removal of the spoil and 

if this will create environmental issues around landscaping. Additionally, if the spoil can be removed, a 

management plan will be developed to ensure it is safely and sustainably managed.   

3.5.3 Other constraints 

The disused tanks that are included n the containment area are not included in the storage volume at 

this stage. Confirmation of the function and utilisation frequency of these tanks will inform whether 

there is an opportunity to include these tanks as storage in a spill event.  

The leak monitoring and detection plan for the secondary digesters will need to be reviewed. The tanks 

are set at ground level and so the risk of spill is negligible. The tanks can leak and contaminate the 

surrounding soil. This risk is included under the Industrial Emissions Directive and a sufficient 

management plan must be in place to mitigate this risk as far as reasonably practicable.  

Drainage plans received to date from Thames Water cover the whole of the containment area and so 

these plans will be used in containment report. It has been assumed that if a spillage has been contained, 
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any sludge in the drainage system can be released back into the head of the works in a controlled 

manner therefore, not creating adverse effects at the inlet. 

3.6 Design allowance for rainfall 

In addition to the maximum volume arising from a credible failure scenario, extra allowance for rainfall 

that may accumulate within the contained area before and after an incident has been made. The CIRIA 

guidance recommends that the containment volume should include an allowance for the total rainfall 

accumulated in response to a 1 in 10-year return period events for the 24 hours preceding an incident 

and for an 3-day period following an incident. The arising average rainfall depths for a 1-in-10-year 

storm over the event period for Hogsmill is approximately 75mm. It should be noted that the rainfall 

depths for Hogsmill have been estimated using the depth-duration-frequency rainfall model contained 

in the Flood Estimation Handbook (FEH), which provides location specific rainfall totals for given 

durations and return periods.  
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4. Secondary Containment  

The constituent parts of secondary containment are; 

• The contained area itself. 

• The transfer system. 

• Isolation of the drainage from both the contained area and from the transfer system. 

For Hogsmill, where possible, existing features of the site (e.g., suitable structures and impermeable 

surfaces) are used as much as possible to provide the remote secondary containment to reduce cost.  

 

The northern secondary digesters (2 nr) and the emergency storage tanks (2nr) are set within the 

ground and the top water level is below ground level. Permeable ground surfaces adjacent to these 

tanks are to be replaced with impermeable surfacing to provide a mitigation to any operational 

splashing (none recorded to date). 

The options considered, modifications and their functionality at Hogsmill STW are listed below: 

• Bund/walls to contain liquid. The heights of bund/walls given in section 4.1 are the minimum 

heights required such that that top of the bund/wall is equal to the top water level plus a 250mm 

freeboard consideration for potential surge (to reflect the planned use of concrete walls with a 

recurved profile to return flow back on itself) in accordance with CIRIA. Containment ramps 

provide a barrier for the liquid on roads that still need to be accessible to vehicles for site 

operation. The maximum height of these will be 250-300mm to avoid issues with vehicle 

passage. The risk of spill at the ramps is mitigated by conveyance of the flow to site drainage and 

return to the head of the works. Where the depth of water to be contained is too great for ramps, 

floodgates are needed which requires low frequency of use/access, for the preferred option to 

be practicable. 

• Local infill of grass/gravel to create an impermeable surface and facilitate containment and 

conveyance.  

• Raised kerbs on roadways to channel spill to the remote containment area. 

• All buildings within the containment and transfer areas must either have doors that lie above 

the top water levels detailed in section 4.1 or do not contain sensitive equipment below the 

anticipated the top water level. 
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4.1 Containment Options 

4.1.1 Wide area containment Option 1  

Containment option 1 for the primary digester area considers a wide area containment solution. The 

total containment area within the bunding is approximately 12170m2. The actual available 

containment area will be less than this as areas such as the disused tanks will not be included in the 

storage volume. However, this option considers removing the existing spoil berms around the disused 

tanks which is roughly 3m of spoil depth. This will add storage volume and enable a flat, bound 

surface to replace the area so operations can more easily clean-up any spill. The containment area is 

identified in Figure 4-1. 

The containment volume has been checked against the 110 and 25% rule but the largest tank and site 

specific rainfall volume largest tank plus site specific rule applies.  

The total spill volume is nom 4698m³. This comprises catastrophic failure of one of the primary digester 

tanks, 3480m³ and rainfall 1218m³. LiDAR spill modelling calculates a top water level (TWL) 

13.46mAOD when 5697m³ is contained in this area.  

  

Figure 4-1 - Containment option 1 
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Provision for jetting is the main driver for the containment wall height and allowance for freeboard and 

ventilation. The tanks to the south and single tank to the west are in close proximity to the site boundary 

so a higher bund, around 4m (2m concrete wall and 2m Perspex screen), is proposed to mitigate against 

jetting and due to the gentle slope towards the primary digester area and to the southern site boundary. 

This will see ponding and likely increased depths towards the southern border so a higher bund wall will 

mitigate against ponding risk too. As per CIRIA C736, the theoretical wall height would be 6m but the 

risk of jetting is lowered as the tanks are concrete.  

Along portions of the North border, in front of the gas holders, there is a greater distance to a sludge 

storage tank and a lower risk of jetting so the wall height will reduce here to 1.25m. At locations where 

the bunding will cross an access road, a flood gate will be installed at a maximum height of 1.25m where 

there is higher risk of jetting. This design height will allow for freeboard and ventilation. Any spill that 

overflows the flood gates will be picked up by the site drainage system and as these flow levels are likely 

to be low, the flow will be returned to the inlet. 

Any permeable area which is mostly the grass areas within the containment boundary will be excavated 

and filled with bound concrete at a depth of 300mm, see Figure 4-2 below for an outline of the areas. 

The disused tanks to the west of the containment area have large spoil berms surrounding them. Around 

3m of soil will be excavated here and filled with concrete too. This will not have structural implications 

on the tanks as these berms are not uniformly distributed around the tanks and at a uniform height. 

There is existing plant in these areas which will be managed sufficiently in design and construction 

stages. Operations are then able to clean the containment area in a practicable way. Further analysis of 

risks to this work will need to be undertaken.  

The SAS and Sludge Buffer tank are not included in the containment area in this option and local 

containment will be provided for these tanks so that the impacts to access in that area are minimised. 

They are relatively small tanks and the dewatering building provides and existing containment wall to 

the south of the tanks.  
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Figure 4-2 - Area of excavated grass  

4.1.2 Containment Option 2  

Option 2 is similar to option 1 but the containment area incorporates the SAS and Sludge Buffer Tank if 

option 1 is not viable. The total containment area within the bunding is approximately 12671m². The 

actual available containment area will be less than this as areas such as the disused tanks will not be 

included in the storage volume. However, this option considers removing the existing spoil berms 

around the disused tanks which is roughly 3m of spoil depth. This will add storage volume and enable a 

flat, bound surface to replace the area so operations can more easily clean-up any spill. The containment 

area is identified in Figure 4-3. 

Additionally, some provision for jetting is included in this option to mitigate the risk associated with the 

eastern primary digesters and secondary digester. The tanks to the south are in close proximity to the 

site boundary so a higher bund, around 4m (2m concrete wall and 2m Perspex screen), is proposed to 

mitigate against jetting and due to the gentle slope towards the primary digester area and to the 

southern site boundary. This will see ponding and likely increased depths towards the southern border 

so a higher bund wall will mitigate against ponding risk too. As per CIRIA C736, the theoretical wall 

height would be 6m but the risk of jetting is lowered as the tanks are concrete.  

At locations where the bunding will cross an internal access road, a flood gate will be installed at a 

maximum height of 1.25m. This design height will allow for freeboard whilst maintaining visual contact 

with those working inside the contained area and aiding natural ventilation. Any spill that overflows the 
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flood gates will be picked up by the site drainage system and as these flow levels are likely to be low, 

the flow will be returned to the inlet. 

This alternative boundary arrangement, results in a flood gate across the access way to the dewatering 

building which is an area subject to higher traffic levels.  

Figure 4-3 -Containment option 2 

 

 

4.1.3 Containment Option 3  

A third option was considered briefly but rejected as it would compromise the operation of the sludge 

cake pad and result in a significantly more difficult clean-up effort as previously dewatered sludge would 

need to be reworked. The containment area is illustrated below for completeness. 
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Figure 4-4 - Containment option 3 (rejected early) 

4.2 Mitigation of Site Specific Risks 

4.2.1   Jetting and Surge Flows 

There is a low risk of jetting occurring at the primary digesters as the majority of the digester tanks are 

concrete construction, for which catastrophic failure is deemed to be less of an issue. Failure is more 

likely to begin with major seeping from the tanks which would be spotted during routine site 

walkabout tours each day.   

For the secondary digesters there is low risk of jetting as the tanks are set at ground level. Thames 

Water will have existing leak detection and monitoring for these tanks which will need to be reviewed 

as part of these works. This will ensure that sufficient detection and monitoring procedures are in place 

to comply with CIRIA C736 and the hazard from tank leakage is minimised. 

Surge effects have been mitigated by the bund profile (recurved to return flows back on itself) and the 

distance of the bund wall to the tanks. A Perspex screen will be implemented along the southern 

concrete bund wall of the primary digesters, to mitigate surge effects and jetting where the tanks are 

in close proximity to the site boundary.  

4.2.2 Flooding 

According to the UK Government’s Flood Map for Planning, the sludge area is in Flood Zone 3, as 

shown in Figure 4-5 and has a 1 in 100 or less probability of river flooding. Mitigation measures are 

necessary for fluvial flooding given that the probability of flooding in the area is high. It is to be noted 

that some parts of the main site (humus tanks & site ditch) are in Flood Zone 2 and have medium risk 

of surface water flooding. 

Also, in the Flood Risk Vulnerability Classification sewage works are classified as ‘less vulnerable’, if 

adequate measures to control pollution and manage sewage during flooding events are in place.  
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Figure 4-5 - Extent of Fluvial flooding in Hogsmill due to extreme weather events 

4.3 Identification of Preferred Option 

The preferred option for the primary digester and associated tank area is option 1. 

The preferred containment option is option 1; close containment, constructing a concrete wall around 

the tanks area and constructing flood gates at road crossings. Option 1 has been selected so the 

access road to the east of the primary digesters will remain open and operational, so the dewatering 

building is easily accessible.  

4.4 Potential issues for solution detail (Inc H&S) 

• Underground services in the spoil area that cannot be diverted.  

• Limited space available for the construction of the southern boundary wall and potential 

interference with tree roots.  

• Confirm that the containment does not impact existing DSEAR zoning 

• Confirm that natural ventilation provision addresses potential risk of heavier than air gasses (e.g. carbon 

dioxide) collecting in the containment area on a still day, else identify the requirement for elements of 

confined spaces working (e.g. use of gas detector to confirm atmosphere) 
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5. Site Drainage and liquor returns 

5.1 Process flow diagrams  

   

Figure 5-1 - Process Flow Diagram 
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Figure 5-2 - Process Flow Diagram 
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Figure 5-3 - Process Flow Diagram 
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5.2 Foul, Process and Effluent Drainage 

Site drainage assessments are based on Hogsmill Sewage Works Layout Plan Drawing Numbers 

HOGSS1ZZ-DPL-001 and HOGSS1ZZ-DPL-002. 

The Sewage Works Layout Plan for Hogsmill shows all Combined Sewer drainage pipes, indicated by 

the blue lines, go back to the head of the works via pumping stations as shown in Figure 5-4 and 

Figure 5-5.  

In the event of sludge entering the head of the works, the shock load could adversely impact the 

sewage works treatment process. Therefore, it is recommended that the ability to isolate drainage 

within the containment area is included in the scope of works. 

It is recommended that float operated isolation valves are installed on all outgoing drainage lines 

from the containment area (this is estimated to be 6No. valves total based on HOGSS1ZZ-DPL-002). 

These valves will remain normally open but will close when high levels in the existing drainage system 

are encountered. This drainage configuration will have the following impacts: 

• In heavy or intense rain events these drainage isolation valves may be triggered, and 

operators onsite will need to manual operate these valves to release flows into the existing 

drainage network. This may happen several times a year and become a burden for 

operators onsite. 

• In minor or slow flow tank spill events, the sludge spill will flow into the exiting drainage 

network (and into the head of the works) unless operators intervene to isolate the drainage 

networks. Due to the flow to full treatment at Hogsmill being large, minor spill flows will 

not adversely impact the process. 

• In most locations, to accommodate the new isolation valves, new manholes need to be 

constructed over the existing drainage lines. 
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Figure 5-4 - Overall site drainage plan 

 

 

Figure 5-4 – Enlargement on Dewatering Building Area 

Site has confirmed that 

the indicated soakaway 

has been replaced by a 

pumping station that 

discharges flow to the 

head of the works via the 

Tunnel PS  
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5.3 Liquor Returns 

The existing liquor return system is not being altered by the containment system, other than the 

control modifications proposed in section 5.4. 

Details of the liquor returns sampling are being developed outside of this report for incorporation 

within the permit submission. 

5.4 Event Identification/Alarm 

For the catastrophic loss of containment scenarios for Digester area discussed, such a loss could be 

automatically detected by the level sensors in the tanks. A catastrophic failure would be identified by 

the rate of change in tank level being larger than expected at normal operation. The signal from the 

sensors would be used to automatically alert of a potential incident.  

Once the spillage has been stopped and contained, any sludge in the drainage system can be released 

back into the head of the work in a controlled manner therefore, not creating adverse effects at the 

inlet. 
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6. Conclusions 

This section summarises the findings of the containment assessment options report for Hogsmill 

Sewage Treatment Works. 

In the Risk Identification Report for Hogsmill a containment classification report was carried out. An 

overall site risk rating of medium was determined meaning that class 2 containment is needed.  

The assessment focuses on site-specific risks and outlines the options available for providing 

secondary containment to mitigate the risk of a catastrophic tank or digester failure.  

The preferred containment option is option 1 the close containment, constructing a concrete wall 

around the wide containment area and constructing flood gates at road crossings. Option 1 has been 

selected because the access road to the east of the primary digesters will remain open so the 

dewatering building is easily accessible and operational. Option 1 is supplemented by close 

containment to the SAS and Digested Sludge Dewatering Buffer Tanks to avoid access issues to the 

dewatering plant building 

The results of the uncontained spill mapping show that a catastrophic spill will not be contained within 

the site. The contained spill modelling shows that the tank contents and associated rainfall are 

retained within the site boundary and the flows can be managed by TW operations for return to 

treatment.  

The containment volumes have been checked against the 110% and 25% rules. The containment 

volume exceeds these due to the impact of rainfall and has been set by the largest tank plus the 

rainfall.  

Freeboard allowances and the profile of the containment bund wall provides mitigation against surge 

effects. Jetting escape is mitigated due to the location of the tanks being remote to the containment 

boundary. 
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Appendix 1 ADBA Site Hazard Risk Assessment Summary for 
Hogsmill STW 

ADBA Industry Guide and CIRIA C736 state how the site hazard rating and, the site risk and 

classification are to be calculated. A summary of the hazard risks for Hogsmill STW are as follows: 

ADBA Industry Guide and CIRIA C736 state how the site hazard rating and, the site risk and classification are to 

be calculated. A summary of the hazard risks for Hogsmill STW are as follows:  

Source – There are two sources that have been identified:  

1. Domestic and trade effluent Wastewater sludges, both in a raw, semi- treated and treated state.  

2. Polyelectrolyte chemicals (Ferric Sulphate) for sludge thickening.  

The Source Hazard rating was determined as High.  

Pathway – There are three pathways that have been identified:  

1. The site is integral with the sewage treatment works.  

2. The site is in a floodplain. 

Consequently, the Pathway Hazard rating was determined as Medium.  

Receptor – There are three potential receptors which have been identified;  

1. Hogsmill Nature reserve and Cemetery ground at the south and southwest of the site.  

2. Berrylands Station and dwellings are within 250m to the southwest of the site.   

The Receptor Hazard rating was determined as High.  

Likelihood – The mitigated likelihood is low. Mitigations include regular operator training, application of alarms 

from earlier Hazop work, tank systems meet British Standards and installed by competent contractors and the 

tanks subject to routine inspection. 

Therefore, the final Likelihood Hazard rating was determined as Low  

Based on the information above the overall site risk rating was calculated to be Medium which means that class 

2 secondary containment is required. 
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Appendix 2 Tank Covering initial review 

There are a number of open top tanks within the permit boundary at Hogsmill STC, including the 

emergency sludge tanks, the SAS tank and the digested sludge dewatering buffer tank. 

It is acknowledged that there may be emissions of biomethane and / or odour from some of these 

tanks, and Thames Water is preparing a monitoring exercise to determine the nature of any emissions 

and their quantity. Based on these outputs, the requirement for covering the tanks will be assessed on 

a prioritised basis, in accordance with the design of the existing tanks and HSE requirements around 

specialist equipment and DSEAR, in accordance with the applicability notes for BAT 14d. 

As part of any tank cover design, the initial monitoring data will be necessary to determine if the 

correct routing of any gas from the tank headspace would be to the biogas utilisation system; to an 

OCU or another option. The quantification of tank emissions is needed to determine if the gas 

treatment assets also require upgrading, e.g. existing engine utilisation levels and gas storage system. 

Due to the variability of air pressure underlying the potential release rate of gas from the tank 

contents, it is proposed that the monitoring exercise will consider a minimum number of sampling 

rounds during a 12-month period, to reflect emission levels at different ambient air temperatures and 

atmospheric pressures. Where multiple tanks for the same purpose are on a site (e.g. secondary 

digesters) it is proposed to monitor a representative tank rather than all of the same type.  

Monitoring will be undertaken using appropriate methodology for the nature of the tank. Being open 

topped, monitoring falls outside of standard Environment Agency guidance such as M1 and M2. 

However, it is proposed to use an area sampling technique, similar to that proposed in the M9 

document for bioaerosols, through use of a 1m square sampling hood, with an integral chimney which 

can be used for extractive sampling. This sampling will be undertaken by appropriately qualified 

contractors, preferably MCERTS certified.  

As an illustration of the proposed technique, a minimum of two air samples will be taken from each 

sampling location, one for odour assessment and one for VOC measurement, at an appropriately 

MCERTS or UKAS accredited laboratory, as well as gas flow being measured when the sampling hood 

is in-situ. The measured concentrations will be assessed against UK government clean air values to 

determine the impact, if any, on air quality from the tank contents. These results will then feed into the 

design of any identified cover system to ensure that any emissions are appropriately handled. 

Any proposed coverings will be subject to a cost benefit analysis, based upon the Environment Agency 

tool. 


