
Green Create W2V Kent Ltd  
 

Knoxbridge Farm Anaerobic Digestion Plant 
   

 
 

 

 

 

 

 

 

 

 

 

Green Create W2V Kent Ltd 

Knoxbridge Farm Anaerobic Digestion Plant 
Containment Strategy 
Our Reference: 20200521 – Green Create W2V Kent – Containment Strategy 

Revision No:  DRAFT V5 

Date:   21st May 2020 



Green Create W2V Kent Ltd  
 

Knoxbridge Farm Anaerobic Digestion Plant 

 
 

 

 
 

Table of Contents 
Section 1 | Summary .......................................................................................... 3 

Section 2 | Introduction ..................................................................................... 4 

Section 3 | The Site ............................................................................................ 5 

3.1 Site Condition ............................................................................................... 5 

Section 4 | Containment Strategy ....................................................................... 8 

4.1 Risk Assessment ............................................................................................ 8 
4.2 Main Digesters Containment Principles ............................................................ 10 
4.3 Existing Plant Type Experience ...................................................................... 12 

Section 5 | Conclusions .................................................................................... 13 

Section 6 | Appendices ..................................................................................... 14 

APPENDIX A – Site Investigation Report .................................................................... 14 
APPENDIX B – ADBA Excel based Containment Classification tool .................................. 14 
APPENDIX C – Typical HDPE liner material specification ............................................... 14 

  
Front cover image: Aerial photography image of proposed site location 

  



Green Create W2V Kent Ltd  
 

Knoxbridge Farm Anaerobic Digestion Plant 
   

 
 

 

 
Page 3 

Section 1 | Summary 
Green Create W2V Kent Ltd (Green Create) are preparing an Environmental Permit application 
to develop and operate a poultry manure anaerobic digestion (AD) facility at Knoxbridge Farm, 
Cranbrook Road, Knoxbridge, Kent, TN17 2BT. Secondary containment was raised by the 
Environment Agency (EA), at the pre-application consultation stage, as a subject requiring 
attention. 

 

The objective of this report is to agree with the EA the proposed containment strategies to be 
employed at the development in relation to the main tanks at the site. Thereby enabling civils 
work to progress in parallel with the Environmental Permit application process. The report 
utilises national guidance and risk assessment to assess the relative hazards associated with 
the various tank installations, and for each it proposes a secondary containment strategy 
commensurate with the hazard present.  

 

Desk study and site investigations identify a low risk geological and hydrogeological setting. 

 

The report concludes that: 

• higher risk areas (acid and ammonia sulphate storage) should include formal secondary 
containment to 110% capacity of each tank. This should take the form of a reinforced 
concrete bund around the actual storage tanks; 
 

• lower risk areas (digesters and ammonia stripping tanks) should include a leak detection 
/ removal system formed by an underlying HDPE sub lining system which would direct 
any leakage in to a peripheral collection drain and to sump locations from where liquids 
can be sampled, removed and approximately disposed; 
 

• the proposed wider site surface water drainage strategy accommodates a 30-year 
design event and includes emergency penstock isolation of surface water system to 
prevent leaked materials from being discharged off site. 
 
 

 

 

Given this report content and conclusions Green Create seek agreement from 
the EA in terms of the proposed containment strategies in the various major 
tank areas of the site. 
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Section 2 | Introduction 
Green Create are preparing an Environmental Permit application to develop and operate a 
poultry manure AD facility at Knoxbridge Farm, Cranbrook Road, Knoxbridge, Kent, TN17 2BT. 
The Plant will provide for more effective treatment and utilisation (as a fertiliser) of chicken 
manure arisings in the area. It will also generate renewable energy in the form of biogas, green 
electricity and heat.    

 

In Pre-Application consultation the EA identified secondary containment as a matter requiring 
attention in the application. 

 

To expedite the project Green Create wish to progress civil engineering groundworks at the 
site whilst in parallel progressing the Environmental Permit application with the EA. In order to 
do this, and to avoid possible construction of infrastructure that the EA ultimately find 
impossible to Permit, Green Create are seeking to engage with the EA at this stage to agree a 
number of principles in terms of secondary containment at the site. 

 

This report seeks to utilise national guidance and a risk assessment approach to assess the 
main tank installations planned for the site, and for each to propose an appropriate containment 
strategy. This will include:  

 

• consideration of the geological and hydrogeological setting of the site; 
 

• identify the planned, and proven, robust reinforced concrete construction and 
operational record of digester and ammonia scrubber facility tanks; 
 

• include site wide surface water drainage system emergency isolation infrastructure; 
 

• given relative hazard levels in the various tank areas of the site, propose appropriate 
secondary containment strategies in each area. 
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Section 3 | The Site 
Green Create are preparing an Environmental Permit application to develop and operate an AD 
facility at Knoxbridge Farm, Cranbrook Road, Knoxbridge, Kent, TN17 2BT. The Plant is being 
developed to more effectively manage the treatment and utilisation (as a fertiliser) of 57,500 
tonnes per annum of chicken manure arisings at poultry farms in the area. It will also generate 
renewable energy in the form of biogas, green electricity and heat.    

The site comprises a 1.4 hectare area of land to the north east of the Friday’s Ltd complex of 
poultry houses and other associated buildings at Knoxbridge Farm.  This comprises an 
anaerobic digester, operations building, membrane biogas upgrading unit, combined heat and 
power (CHP) engine, digestate storage bag, ammonium sulphate storage tank, high 
temperature emergency flare, associated infrastructure, areas of hardstanding, an earth 
screening bund and grassed areas.  Feedstock for the anaerobic digestion process is brought 
to the site via an overhead conveyor system from the adjacent farm and via tractor and trailer 
from other local poultry farms. 

Aerial Image of Site Location 

 

 

3.1 Site Condition 

The Site is located approximately 2.5 km south of Staplehurst village centre, Kent, and 
comprises approximately 1.4 hectares of land. 

The Site forms the northeast corner of Knoxbridge Farm. Part of the central site area is currently 
used as a laydown and storage area of made ground to a maximum thickness of 2 metres. To 
the southeast of this area is a farm building noted as a Manure Store. The northern half of the 
site currently remains as arable farmland.   Chicken sheds are situated to the south of the site. 
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Directly west is a small pond which receives surface water runoff from the site and this will be 
utilised in the surface water drainage scheme for the site. 

The site does not have any landscape designations and does not fall within areas of flood risk 
according to the Environment Agency Flood Risk Map. 

A detailed desk study and site investigation was completed at the site in May 2019. Sweco UK 
Ltd report no. 120932-ENV-DOC-0114(A) Fridays AD Plant SI Report (Final) is included at 
Appendix A to this report. 

Solid Geology 

Drift geological deposits were not encountered during the site investigation works.  Underlying 
made ground in the south west and arable soils to the north east, is firm to very stiff CLAY 
(completely weathered mudstone) to 11 metres depth from the Weald Clay formation. Below 
this is more intact mudstone from the Weald Clay formation. 

Hydrogeology 

The site is not located within a groundwater source protection zone. The underlying geology of 
the site is generally impermeable and is mostly without groundwater except at shallow depths. 
The Envirocheck report notes that the Weald Clay bedrock beneath the site is an unproductive 
stratum and there is no superficial aquifer.  It also notes that the bedrock is a Non Aquifer 
which is negligibly permeable 

Groundwater 

During the site investigation works there was ponded water on parts of the surface and the 
majority of boreholes drilled encountered groundwater at depths of 0.45 – 8m.  Monitoring of 
groundwater in standpipes revealed water levels as high as 0.25 – 1.59m BGL.   

Surface Water 

The site is located in Flood Zone 1, which has low probability of flooding (land having less than 
1 in 1,000 annual probability of flooding). No drains or watercourses were found running across 
the site. Surface water run off enters a pond located <20 metres to the west of the Site which 
is known to be connected to an unnamed surface water stream approximately 100m north of 
the Site. The stream flows east before joining with a second stream 1 km northeast of the Site. 
This stream then flows north before meeting the River Beult 3 km northeast of the Site. 

The proposed surface water collection system will utilise the existing pond to the west of the 
site as an attenuation facility. Modelling has demonstrated that this pond can accommodate 
the existing and proposed flows for a 30-year design event. Prior to discharge in to the 
attenuation lagoon the surface water system will include a penstock which can be used to 
isolate the lagoon in an emergency, thereby retaining any possible leakage on site. 

 

It can be seen from this detail that the site is located in a low risk geological 
and hydrogeological location.  



Green Create W2V Kent Ltd  
 

Knoxbridge Farm Anaerobic Digestion Plant 
   

 
 

 

 
Page 7 

Additionally, the proposed site surface water drainage system will include a 
provision to, in an emergency, isolate all on site drains from discharge to the 
adjacent pond which is proposed to be used as a surface water attenuation 
lagoon. Thereby enabling any site leakage to be retained on site until cleared 
in a controlled manner.  
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Section 4 | Containment Strategy 

4.1 Risk Assessment 

All major tanks at the site have been identified and a risk assessment carried out to identify an 
appropriate containment strategy for each element. These risk assessments have been 
informed by: 

• CIRIA C736 (2014), Containment Systems for the Prevention of Pollution. Secondary, 
tertiary and other measures for industrial and commercial premises; 

• Government guidance based on the Water Resources (Control of Pollution)(Silage, 
Slurry and Agricultural Fuel Oil)(England) Regulations – known as the SSAFO 
regulations; 

• Anaerobic Digestion and Bioresources Association (ADBA), Secondary Containment at 
AD Plants: An Industry Guide; 

• Completion of the ADBA Excel based risk assessment tool for identifying appropriate 
secondary containment classification. 

The tanks considered include: 

• 2 no. main digesters; 
• 5 no. chamber ammonia stripping facility; 
• Combi bag digestate / biogas store; 
• Acid storage; and 
• Ammonium sulphate storage.  

 

Main Digesters & Ammonia Stripping 

The anaerobic digester is formed from two discrete plug flow digester tanks and has a 66m x 
44m, above ground, footprint. Currently there is a soil screening bund planned to be 
surrounding the North West to South East perimeters of the site. The digesters have a hydraulic 
retention time of approximately 25 days. 

The ammonia stripping tank is proposed to be an above ground constructed reinforced concrete 
tank. This is sub divided in to 5 no. chambers and has a footprint of 28m x 6,2m. The tank has 
a 7-day hydraulic retention time. During this time the whole digestate is heated to 
approximately 70oC and pumped between the 5 sub chambers. Similar robust design and 
construction principles as employed in the main digester’s construction have been applied to 
this facility. 
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The proposed construction of the digesters is described in detail in section 4.2 below. In 
addition, existing plant experience in the construction and operation of this specific type of 
digester is detailed in section 4.3 below. 

Completion of the ADBA classification tool has identified a Class 1 lowest category containment 
requirement for the digester and ammonia scrubbing tanks. This assessment is included as 
Appendix B to this report. This is due to the combination of:  

• low risk geological / hydrogeological location;  
• medium hazard content of chicken manure digestate;  
• extremely robust and proven reinforced concrete tank construction including leak 

detection / removal facility; 
• site wide surface water drainage strategy including emergency penstock isolation of the 

system from the attenuation lagoon discharge point, which enables any minor leakage 
to be retained on site. 

Combi Bag Digestate & Biogas Store 

A combi bag digestate and biogas store lagoon will be utilised to store recirculated separated 
liquid digestate and to store biogas in the very short term. Recirculated digestate is to be used 
at the commencement of the process to reduce the dry matter content of the received chicken 
manure.   

This lagoon “tank” has a deep section floor over an area of 29.0m x 14.4m. It has internal 45-
degree geogrid reinforced batters to support felt covers, the internal combi bag floor liner and 
a leak detection foil. A central trench for the leak detection system includes a 2.7% drainage 
fall. The internal floor liner and leak detection section are fastened to a 600 x 950mm concrete 
ring beam constructed on top of the geogrid reinforced containment berm. The volume internal 
depth of the lagoon from the TOC Ring Beam, is 2.95m deep.  

This structure has been built with both leak detection, as well as adequate secondary 
containment measures in the form of 20 Year SSAFO compliant leak detection foil which 
includes a leak detection matrix, as well as the geogrid reinforced berm which is constructed 
to contain over 110% of the liquid contents. 

Acid & Ammonium Sulphate Storage 

The ammonium sulphate and sulphuric acid tanks are planned for the South East corner of the 
site. The separate tanks will be bolted steel and HDPE lined material of construction, placed on 
300mm high plinths. Both tanks together have a storage capacity of 800m3. These tanks will 
be stored in a 440m2 concrete bunded structure, with a 1m x 1m deep sump for the removal 
of liquids via an external pump. The concrete bund walls are 2.2m above finished floor level 
giving a storage capacity of 970m3. This confirms that a 110% containment volume is achieved. 
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4.2 Main Digesters Containment Principles 

The Anaerobic Digester tank is a 66m x 44m above ground reinforced concrete, plug flow tank. 
The structure is divided in to two plug flow tanks by an internal concrete dividing wall, allowing 
for each of the 66m x 22m tanks to be emptied completely if required. 

The plug flow digester is designed to Water Industry standards to provide permanent 
containment of the digester contents. Similar digesters and water treatment systems have 
been operating in the UK for over 50 years. 

The tank is an in-situ poured tank consisting of a concrete base, concrete walls and an in-situ 
poured roof. There are no construction joints on corners and kickers are always used between 
base and wall to ensure a robust construction in the areas of the build which could be considered 
vulnerable. The base, walls and roof are all tied together with steel formwork to produce a 
robust, tied construction. The tank is designed and built to a very high standard and takes into 
considerations the local ground conditions to provide a tank which cannot fail under operating 
conditions. 

Design considerations of possible failure modes include: 

• Potential accidental puncture from stirrers/machinery  
The digester and ammonia recovery tanks are of a robust and fully steel reinforced 
concrete construction, which will comfortably eliminate possible puncturing of the tank 
structure from any internal or external mechanical equipment.  

• Corrosion 
The digester and ammonia recovery tanks are designed with a concrete additive 
(Penetron admix, or similar) which improves the concrete to provide a completely 100% 
waterproof solution, thereby also increasing the lifespan of the concrete and protection 
to internal steel reinforcement.  

• Leakage through joints. 
There are no construction joints on corners and kickers are always used between base 
and wall to ensure a robust construction in the areas of the build which could be 
considered vulnerable. The base, walls and roof are all tied together with steel formwork 
to produce a robust, tied construction 

• Overflowing 
The digester tanks are designed in a way that that where tank lanes overflow, an internal 
weir has been incorporated that flows into an effluent pit (separate containment section 
within the tank) that can be pumped out into the combi bag digestate lagoon, main 
sump or tanker if required. 

• Burst tanks 
Section 4.3 below provides evidence of the tank construction track record. The risk of 
rupture based on the tank builder track record, is near impossible, and in fact has never 
occurred to date in over 1 million operating hours in such Plants during the last decade. 
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The reason for this is that the tank is of an overly robust nature, with included raft 
properties, concrete additive, concrete columns and downstand beams.  

Leak Detection 

Given the robust construction of the digester tank itself, and evidence of over 1 million 
operational hours without incident over the last decade, Green Create do not propose 
constructing what would essentially be a second concrete retaining tank (bund) beneath and 
around the main digester and ammonia stripping tanks.  

We do though propose secondary containment in the form of an underlying leak detection / 
removal system beneath the tanks. Following consultation with Chris Morris of the EA in January 
2020 on this matter the leak detection system will be constructed as follows: 

• The formation level will be prepared and inspected, under formal CQA protocols, to be 
free of large stones or sharp objects that may damage a planned High Density 
Polyethylene (HDPE) liner. Such liners have typically been used in landfill lining systems 
for the last 40+ years. Up to 6m wide rolls of HDPE will be deployed across the formation 
and welded together using robust and detailed CQA procedures and testing. A typical 
HDPE liner specification is included at Appendix C of this report; 

• The concrete tank base is laid above the HDPE. Once concrete reinforcement is placed 
on spacers across the installed HDPE, in accordance with proposed CQA procedures, the 
HDPE surface is carefully inspected for any possible damage, and repaired as required. 
Such damage is unlikely due to the robust nature of the thick HDPE liner, and the careful 
installation procedures adopted for the placement of the concrete reinforcement. 
Concrete is only poured once the detailed inspection has demonstrated no damage to 
the HDPE is present. Prior to concrete pouring the liner is also cleared of any ad hoc 
debris that may be on the liner; 

• A granular drain, including perforated pipe, will be constructed around the perimeter of 
the tank. These will be laid to a drainage fall to a number of inspection chambers. The 
HDPE membrane will be extended beyond the footprint of the tank to essentially line 
these drainage trenches.  

• The inspection chambers will be routinely examined to detect the presence of any 
possible leaked liquids. Any liquid present will be sampled and tested prior to 
appropriate disposal. Possible clean groundwater ingress will be discharged to the 
surface water system following testing. Any contaminated liquids will be discharged 
either back in to the process or tankered off site; 
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4.3 Existing Plant Type Experience 

GMT Biogas Ltd (GMT) have been selected as the main digester and ammonia recovery tanks 
builder for this project. The management and design team at GMT are experts in the industry 
with over 70 years of AD plant development experience. In the last decade they have 
successfully delivered 25 plug-flow digester projects of a similar design to that planned at 
Knoxbridge Farm.  

To date, the total operating hours of these Plants is over 1,000,000. There have been no 
failures nor has there been any structural remedial work required. The design and construction 
of these tanks is such a robust, reliable and permanent stand-alone containment vessel, of the 
25 built only 3 have been required by the EA to have formal secondary containment. 

The general design of all the tanks is identical however ground condition surveys are carried 
out at each site and small design changes are made to each design, where necessary, to reflect 
the individual ground conditions. These could include for example, variations in the grade of 
concrete, thicker base slabs and/or walls or larger raft bases. 

With reference to the grade of concrete, this is specified by the structural engineer to meet 
local conditions and would include for example, sulphur resistant mixes, levels of acid 
resistance as well as waterproofing and strengthening additives. In all cases this is accounted 
for at the design stage and forms part of the design specification. Additionally, the construction 
phase will include rigorous Construction Quality Assurance (CQA) procedures whereby 
construction materials will be sampled and tested to demonstrate that the construction is in 
accordance with design requirements. 

The current design calls for a Penetron admixture, which is added to the pre-mixed concrete, 
to all external walls and base slab. The result is a 100% waterproof structure which bears a 
Penetron performance guarantee. In addition the tank construction includes an insulation layer 
to assist with temperature control of the digesters in the winter months. 

The locations of the existing 25 projects are listed here for reference purposes: 

1. Wigton – Cumbria 
2. Orton near Carlisle – Cumbria 
3. Kirby Lonsdale – Lancashire 
4. Little Onn - Derbyshire (2 plants) 
5. Alfreton – Derbyshire 
6. Howden – Yorskhire 
7. Barton under Humber - Yorkshire 
8. Keisby - Lincolnshire 
9. Grantham – Lincolnshire 
10. Sibsey – Linconshire 
11. Spalding - Lincolnshire 

12. Castle Bytham – Linconshire 
13. Cranford – Northamptonshire 
14. Blisworth – Northamptonshire (2 

plants) 
15. Grimscote – Northamptonshire 
16. Chatteris – Cambridgeshire 
17. Cold Brayfield – Bedfordshire 
18. Andover – Hampshire (2 plants) 
19. Brooklands – Kent 
20. Ballingham – Herefordshire 
21. Ludlow – Shropshire – (2 plants) 
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Section 5 | Conclusions 
1. In Pre-Application consultation the EA advised that secondary containment matters should 

be considered in the design of the site. 

2. A 2019 desk study and site investigation identified the Knoxbridge Farm site as a low risk 
geological and hydrogeological setting. 

3. National guidance and risk assessment have been utilised to identify an appropriate 
containment strategy in relation to the main tanks at the site. 

4. All construction will be delivered under CQA installation and testing procedures. 

5. The proposed reinforced concrete plug flow digester construction is extremely robust and 
has been proven without incident at 25 locations in the UK during the last decade, providing 
over 1 million operational hours without incident. 

6. The employed digester and ammonia recovery tanks builder for the project is GMT Biogas 
who have over 50 years management and design team experience of developing AD 
projects, and have specifically delivered the above mentioned 25 no. plug-flow projects in 
the last decade.   

7. A similarly robust reinforced concrete tank construction is proposed for the ammonia 
scrubber.  

8. Lower risk tanks (digester and ammonia scrubber) will include secondary containment in 
the form of a leak detection /removal system. 

9. The also lower risk digestate storage and combi bag includes a secondary containment / 
leak detection foil and earth bund providing 110% storage capacity. 

10. Higher risk tanks (acid and ammonium sulphate storage) will include more traditional 
secondary containment in the form of a 110% volume concrete bunded area.  

11. Outside of the immediate main tank areas the general site wide surface water drainage 
system will incorporate a penstock isolation functionality. This will operate in an emergency 
to trap any minor spillage in the drainage system prior to discharging in to the attenuation 
lagoon. 
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Section 6 | Appendices 

APPENDIX A – Site Investigation Report 

See separate PDF file - 120932-ENV-DOC-0114(A) Fridays AD Plant SI Report (Final).PDF 
 
 

APPENDIX B – ADBA Excel based Containment Classification tool  

See separate Excel file. 
 
 

APPENDIX C – Typical HDPE liner material specification 

See separate PDF files C1 and C2. 
 
 
 


