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1 INTRODUCTION 
1.1.1 Wheelabrator Technologies is proposing to build a Waste to Energy facility, Wheelabrator 

Kemsley North (WKN) at Kemsley, in Sittingbourne, Kent.  The plant will consist of a single 
boiler using moving grate combustion technology and flue gas abatement systems.  The 
capacity of the plant will be 390,000 tonnes per annum of waste fuel and shall produce 
42MW gross electrical power output.  The Feedstock fuel will be derived from non-
hazardous residual waste from municipal / household, commercial and industrial sources. 

1.1.2 It should be noted that this is a preliminary Fire Prevention Plan (FPP), drafted to 
accompany an Environmental Permit application, and therefore will be subject to further 
review as the project is developed.  Currently the project is at an early development stage 
comprising of a DCO application that was submitted in September 2019 and therefore 
detailed design information is not available.  

1.1.3 An FPP is required by the EA for any facility storing combustible wastes, and has been 
produced as part of the permit application to demonstrate how WTI/EFW Holdings Limited 
will comply with the Environment Agency (EA) FPP guidance1.  

1.1.4 It will form part of the overall site environmental management system and sets out the fire 
prevention measures and procedures to be used on site to meet the EA guidance 
accordingly.  

1.1.5 This FPP has been drafted in advance of site management system procedures being 
finalised.  There is an overlap between the FPP and other procedures such as waste 
management and acceptance procedures, site maintenance procedures, and the odour 
management plan. To avoid duplication of information reference to the appropriate 
procedures is given at this time.  Prior to the facility being operational these procedures will 
be in place, and will have been subject to sign off by the Environment Agency  

1.2 Scope 
1.2.1 This FPP has been produced to ensure that fire prevention measures that are 

commensurate with the planned activities taking place, will be implemented on the site.  

1.3 Site Description 

Site Processes and Activities  

1.3.1 The materials to be burned within the plant will comprise treated non-hazardous waste 
materials namely: 

• Solid Recovered Fuel; 

• Commercial and Industrial waste; and 

• Municipal solid waste. 

1.3.2 The proposed maximum waste throughput of the plant is 390,000 tonnes per annum. 

1.3.3 The plant will comprise a single processing line with a boiler that will generate steam. 
Electricity will be generated using a turbine, and will be exported to the grid. 

 

1 https://www.gov.uk/government/publications/fire-prevention-plans-environmental-permits  

https://www.gov.uk/government/publications/fire-prevention-plans-environmental-permits
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1.3.4 All waste will be delivered by road and will be weighed on entry to the site. Waste 
acceptance procedures will be in place to ensure that it conforms to those materials which 
the plant is designed to accept. Waste will be discharged directly into the waste bunker. 

1.3.5 Waste material will be transferred from the bunker via overhead gantry cranes into the 
waste charging hopper. The charging hopper connects into a feed chute from where 
hydraulically driven ram feeders are used to evenly distribute the charge along its extent, 
and transport it to the grate area. 

1.3.6 Moving grate technology will be used for burning the waste material. The grate is designed 
as a multi-run reverse-acting grate, and is longitudinally inclined. The grate bars are cooled 
by primary air. 

1.3.7 The combustion process will be automatically controlled to ensure optimum destruction of 
pollutants and minimum waste generation. 

1.3.8 Primary combustion air will be fed into the furnace through the underside of the grate by a 
primary air fan. Secondary air will also be injected at high velocity through nozzles 
positioned in the walls of the combustion chamber above the level of the waste. This will 
create turbulence, which assists mixing of secondary air and combustion gases to achieve 
complete combustion of the gases. The volume of both primary and secondary air will be 
regulated by the combustion control system. 

1.3.9 Selective Non-Catalytic Reduction involving the injection of urea or ammonium hydroxide 
above the furnace will be used to control nitrogen oxide releases in the exhaust gases.  

1.3.10 Hot gases from the furnace will pass from the furnace into the boiler section where steam 
will be raised.  Steam raised in the boiler will be passed to the turbine to generate 
electricity. 

1.3.11 In addition to the use of selective non catalytic reduction (see above), the following flue gas 
treatment plant is provided: 

• dry injection of hydrated lime; 

• activated carbon injection; and 

• fabric bag filters. 

1.3.12 The residues from the bag filters will be collected and directed to the residue silos. The 
residue silos are designed to discharge product via an enclosed loading chute into trucks. 

1.3.13 Clean flue gases exiting the abatement system will be discharged through a stack (height to 
be agreed, but between 80 and110m). The abatement plant cannot be bypassed, and will 
be in operation at all times, including during start-up and shutdown. 

1.3.14 For the proposed plant back-up, burners fuelled by fuel oil are located above the grate. 

1.3.15 The burners will be automatically triggered to ensure that the minimum temperature of 
850°C is maintained. The burners will also be used for starting up the plant, and during 
shutdown. 

1.3.16 Incinerator bottom ash (IBA) will be processed off site at an external IBA facility. 

1.3.17 The air pollution control residues (APCr) will be sent to landfill (following off-site pre-
treatment) and/ or a suitable recycling facility.  

1.3.18 The facility is not currently permitted.  Construction of the facility is planned to start once the 
Development Consent Order has been granted, which is currently scheduled for February 
2021. 
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Site Throughput 

1.3.19 WKN will be designed to accept up to 390,000 tonnes of waste per year.  

Site Location 

1.3.20 The Installation will form part of the Kemsley Paper Mill installation which currently 
comprises the St Regis Kemsley paper Mill, the E.On combined heat and power facility and 
the Kemsley Generating Station. It will be located at grid reference TQ 92160 66730 which 
is to the east of Kemsley, 3km north of Sittingbourne and 2.5km south east of Iwade.  

1.3.21 The general site location is shown in Figures 1 and 2; the site address is: 

Wheelabrator Kemsley North (WKN) Waste to Energy Facility 

Kemsley 

Sittingbourne 

Kent 

ME10 2FP 
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Figure 1: Location of the Kemsley North WtE 

 
 

Figure 2: Aerial view of the Wheelabrator Kemsley North Waste to Energy Facility 
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Sensitive Receptors 

1.3.22 There are few sensitive receptors close to the site:  

• Sittingbourne 3km south  

• Iwade 2.5km north west  

• Residential houses ~0.7km away. 

• The Swale (Special Protection Area and Site of Special Scientific Interest) is ~100m 
away at the nearest point.  

• Other ecological receptors lie within the relevant screening distances from the 
Installation and are shown in Appendix A. 

Prevailing Wind Direction 

1.3.23 Wind rose data for Gravesend (40 km north west from the WKN Site) is presented below: 
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Figure 3 - Gravesend  Meteorological Wind roses 4 (2012, 2013, 2014, 2015, 2016 – taken from Air Quality Assessment for the proposed scheme) 
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Site Layout 

1.3.24 All areas on the site within the scope of this FPP are shown in Appendix A. 

1.3.25 The areas where the combustible waste is stored / processed with the potential to create 
combustible fines and their locality to other features of the site (e.g. buildings) are also presented 
in Appendix A.  
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2 COMBUSTIBLE, FLAMMABLE AND HAZARDOUS 
MATERIALS 

2.1.1 The most significant combustible materials to be present at the facility will be the waste inputs to 
the facility and diesel fuel oil (DFO) which will be stored on site. As detailed within the EA 
guidance, the storage of materials that are flammable (with a flashpoint of 60°C or lower), or 
combustible liquids or gases are outside of the scope. For this reason the DFO present on site has 
been excluded from the main focus of this fire prevention plan, however recognition of its potential 
to have an impact on fire at the facility and consideration of its presence and storage has been 
given where relevant within the plan. 

2.1.2 The main focus of this FPP will be the principal combustible waste stored at the facility, which will 
be the waste input, consisting of non-hazardous solid recovered fuel (SRF), municipal solid waste 
(MSW), commercial and industrial (C&I) wastes, and fines (small residual particles resulting from 
waste process/sorting), in various forms.  

2.1.3 Table 2-1 provides details of the main combustible waste to be stored on site and provides an 
indication of the total amounts and form of waste stored, as well as the maximum storage time and 
the method for management. 

Table 2-1: Main combustible and / or flammable waste 

Combustible 
material 

Form Quantity stored 
(range) 

Typical quantity 
received / 

generated daily 
(range) 

Expected 
maximum 

storage time 
under normal 

operation 

How the 
material is 

stored 

Incoming 
Wastes (SRF, 

MSW, C&I) 

Non-hazardous 
SRF, MSW and 

C&I waste 
including fines 

4000-9000t 1000-1300 tpd in excess of 6 
days 

Waste bunker 

 

2.1.4 Combustible wastes will normally be stored for a few days before being processed.  Waste 
volumes will build up over the course of the week whilst deliveries are taking place and will drop 
over the weekend to low volumes by Monday morning.  As far as practicable wastes will be 
processed in rotation.  During outages, waste deliveries will be reduced, with two delivery bays 
available.  Waste will be stacked against the remaining doors.  Waste will continue to be rotated 
during this period (approx. 2 weeks) to reduce the risk of self-combustion.  In the event of an 
unplanned outage, waste may be diverted as required under the contingency plan. 

2.1.5 It should be noted that the majority of the combustible materials listed will have relatively high 
moisture content, thus reducing the risk of both auto-ignition during storage and risk of ignition 
from external sources.  The waste will likely be relatively wet upon arrival (typically 20% and up to 
38% moisture), thus increasing the moisture content and mixing of waste inputs will occur within 
the bunker prior to treatment. 

2.1.6 Fines, made up of small (<10mm) residual particles from waste processing (shredding) or sorting 
at other facilities, have the potential to present combustion risk due to their composition. Should 
loads containing fines be delivered, upon arrival these will be mixed in with the other MSW, hence 
these too will be stored in moist/wet conditions, thus reducing fire risk. 

2.1.7 The site will generate ash residues, which having been subject to high temperature combustion, 
are not considered to be combustible waste and therefore are not considered within this FPP.  
Bottom ash discharged from the grate will be quenched in a water bath and therefore is relatively 
moist at the point it is discharged into the bottom ash storage area. The combustion process is 
designed to minimise unburned material.  If present in the IBA, it would form a low proportion of 
the residue and would also have passed through the quench bath and therefore be moist and not 
at high temperature.   
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2.1.8 APC residues including fly ash carried over from the grate (having been subject to high 
temperature combustion) along with flue gas treatment residues including unreacted hydrated lime 
are collected from the bag filters and stored in two enclosed silos.  Again these residues contain 
ash from the combustion phase therefore comprise burned out material and are unlikely to be a 
significant combustion risk. 

2.1.9 In addition to combustible waste, other materials stored on site which if as a result of a fire, loss of 
containment/combustion of these materials were to take place there is a potential risk for impact 
on the environment. Measures to be provided for minimising this risk are identified. 

Table 2-2: Other potential hazardous materials on site 

Hazardous Substance Quantity Stored (max.) Where and how stored 
Urea* 45 m3 Urea storage tank 

Hydrated Lime 2 x 150 m3 Storage tanks 

Activated Carbon 80 m3 One large storage silo with a 

capacity of 80m3 

Diesel Fuel Oil 150 m3 Bunded tank located (as marked-up 

in site plan Appendix A). 

HCl and NaOH up to 10 m3 each Stored separately (so as not to mix 

and generate heat) in the water 

treatment plant room adjacent to the 

flue gas treatment plant 

*Use of ammonium hydroxide is also being considered and would be stored in bulk storage tank 
constructed of a suitable material and located within a bund sized to contain 110% of the tank 
contents. 

2.1.10 Diesel oil, although classified as flammable, is unlikely to self-combust under ambient storage 
conditions. 
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3 POTENTIAL IGNITION SOURCES 
3.1.1 Potential sources of ignition have been identified and these are listed in Table 3-1 below. The list 

seeks to identify all potential sources, however management controls will be in place to prevent or 
minimise the likelihood of ignition sources and / or them coming into contact with a combustible or 
flammable material. These are identified in brief in Table 3-1 also. 

Table 3-1: Summary of potential ignition sources 

Ignition source Fire management 
Arson or vandalism Site security measures seek to minimise the likelihood of unauthorised access to the site. 

The Facility sits within the Kemsley papermill site and will be surrounded by its own 

combination of new 2m high security fencing.  Additional security will be provided by 

CCTV cameras and intruder alarms.  Vehicles accessing the site will pass via a gate 

house. 

The waste bunker is located within a building with restricted access, similarly, reagent 

storage is within buildings. 

Plant or equipment 

failure 

Failure of plant and equipment within the waste bunker and tipping hall may have 

potential to cause a fire if in proximity to combustible materials. The static plant and 

equipment used on the site will be regularly maintained and inspected as per O&M 

manuals, to ensure that they are functioning correctly and their potential for fire initiation 

is minimised. The plant will undergo routine maintenance and inspection, which is non-

intrusive and involves operators completing regular checks on the plant they are 

operating and preventative maintenance and inspection, where fully trained maintenance 

personnel carry out intrusive inspections. The periodicity of the maintenance and 

inspection will be identified in site maintenance schedules. 

Mobile plant (including vehicles) when not in use, will be parked away from the areas 

where waste storage and processing operations take place.  Most mobile plant will be 

external contractors’ delivery vehicles and it will be a general provision that all vehicles 

delivering or recovering waste from the site must be kept in good working order. Fire 

extinguishers will be provided on mobile plant. Size and type to be confirmed as per fire 

risk assessment related to item of equipment. 

Electrical faults The electrics used on the site will undergo certification and regular maintenance by a 

qualified electrician.  Inspections will be carried out in accordance with the inspection 

frequency assigned within the maintenance schedules and will be recorded. In setting 

maintenance frequencies, consideration will be given to prevention of fires. 

Discarded smoking 

materials 

Smoking will not be permitted on site other than in designated smoking shelters which 

will be provided for this purpose.  Designated smoking areas will be located a 

considerable distance (> 30 m) from the stored combustible waste and processing 

activities. 

Hot works (e.g. welding 

or cutting) 

Hot works are not generally carried out on the area of the site where waste is stored or 

processed.  If hot works are required, where possible these will be completed in the 

Workshops which are located away from waste storage areas.  If hot works are required 

in proximity to combustible waste storage areas, these would be subject to a permit to 

work for hot works and this will consider appropriate preventative measures to minimise 

the risk of initiating a fire.  The permit to work will include the provision of a fire watch 
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Ignition source Fire management 
after any hot works have ended, and will include details of when these should be 

undertaken.  The permit to work would not be returned and signed off by the site permit 

office until this period had been completed.  Appropriate measures will be recorded and 

those undertaking the work must comply with recommendations. 

Hot exhausts Mobile plant will undergo inspection (as stated above) which includes a check of the plant 

for dust on their exhausts. If any dust is found, the plant will be cleaned following a safe 

system of work. 

There will be a single stack associated with the incineration process and one smaller one 

associated with the emergency diesel generator (roof of the electrical rooms building). 

The stack exhaust (between 80 and 110m) will be located at height and therefore cannot 

pose any fire risk to the site.  The emergency diesel generator is located away from 

combustible waste storage areas. 

Damaged or exposed 

electrical cables 

The plant design will include measures to minimise the likelihood of damaged/ exposed 

cables.  Electrical cable runs will as far as practicable be protected in cable trays or 

similar.  During equipment maintenance, equipment including cables will include 

requirements to inspect cables for signs of damage. 

Neighbouring site 

activities 

The facility is located within proximity to a number of industrial operations including: 

DS Smith Paper Mill 

E.ON CHP Plant

Wheelabrator Kemsley Generating Station 

The waste bunker is housed within buildings and also located away from boundaries with 

the adjacent operational facilities. 

Self-combustion (e.g. 

due to chemical 

oxidation) 

Materials such as SRF are at risk of self-combustion if stored for more than 3 months. 

Therefore, potential areas at risk would be areas in which these materials are stored i.e. 

the waste bunker. However, it is anticipated that materials will not be stored for more 

than 5 days on site, thus negating the risk. 

Waste management and acceptance procedures as well as odour management 

procedures will be established to ensure that maximum storage times are complied with. 

Industrial heaters N/A -  not included on site 

Ignition sources (naked 

flames, furnaces, space 

heaters) 

A crane feeds waste from the bunker to the feed hopper and burn back from the waste 

feed hopper is prevented by connecting into a feed chute, the lower part of which is of a 

double shell design and is water cooled.  In the event of a fire, an automatic water spray 

system is installed above the hopper and in addition, water / foam guns are installed 

covering the entire area of the bunker and feed hoppers. 

Open burning (on site or 

adjacent sites) 

N/A - not included on site. Burning will take place within the engineered furnace only. 

Reactions between 

incompatible materials 

Waste acceptance and inspection procedures will be set out in the operators’ 

management system procedures and will ensure that there are no unacceptable waste 

materials stored. 

Alkali materials have the potential to react with acids. These are stored separately within 

suitable containment on a designated area of the site (water treatment plant). 

Hot loads deposited at 

the site 

An Operator will inspect loads on arrival at the tipping hall/ bays.  Hot loads will be 

identified as part of the waste reception and acceptance procedure outlined in the site 
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Ignition source Fire management 
management system, with one of the waste bunker service bays being dedicated to 

waste inspection. These inspections seek to avoid hot loads being deposited in the 

bunker.The facility will have a dedicated quarantine area designed for one large 

articulated lorry.  Should a hot load arrive, the vehicle will be directed to the quarantine 

area. 

Batteries in ELVs N/A - The GS does not accept ELVs (consistent with its permit) and therefore fire risks 

associated with batteries in ELVs are not a risk to this site. 

Leaks and spillages of 

oils and fuels 

Spill procedures will be in place and will cover immediate response to spills in terms of 

isolating the spill (from drainage, traffic etc.), using spill kits and cleaning the spill up as 

soon as practicable. Details of the spill will be recorded, including time and date it was 

noticed, estimated volume of liquid, chemical spilled (if known, and including a 

description) and any further information relating to the source of the spill and any 

perceived effects it is having on the surrounding area. This information will be provided to 

the site environmental manager and information collated as necessary. If any further 

investigation or remedial work is deemed necessary, a works order will be created and 

the task assigned to the most appropriate person. 

Spill kits will be located at various locations around the site including adjacent to the oil 

storage tank (which will be an oil storage regulations compliant tank protected by crash 

barriers). The tank will be within a concrete bund.  Filling operations will be overseen by a 

trained Operator. 

The majority of vehicles on site will be waste delivery vehicles or vehicles delivering other 

raw materials. Vehicle preventative maintenance for delivery vehicles will be the 

responsibility of the haulage contractors, and will form part of the contractual 

requirements to WKN.  Vehicles owned by the operator will be subject to routine planned 

maintenance schedules 
Build-up of loose 

combustible waste, dust 

and fluff 

Daily inspections by operators will take place to check for poor housekeeping and the 

build-up of combustibles in inappropriate areas.  

General housekeeping will be carried out on a daily basis, including a clean-up of the 

tipping hall at the end of each day shift/ completion of waste deliveries. 

The 20m level in the waste bunker around the waste feed chute will be inspected for any 

fluff/ dust build-up on a weekly basis for all areas accessible during operation of the plant.   

Mobile plant, waste cranes, including hydraulics and motors, will be inspected weekly as 

part of the routine maintenance regime, and any fluff/ dust and debris removed as 

required.  

During the annual shut down, a clean-up of both the tipping hall and the waste bunker will 

take place to remove fluff/ dust build up from equipment and building structures not 

accessible during operation of the plant. These inspections will be managed in 

accordance with site management system procedures for housekeeping. 

Other sources Diesel fuel tank which will be bunded to 110% capacity of the tank. This will be located 

over 100m from the waste bunker which is located at the centre of the site. 
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4 FIRE PREVENTION METHODS 

4.1 Prevent self-combustion  

Manage Storage Time 

4.1.1 Incoming waste is stored in a subsurface waste bunker serviced by six bays (5 for waste deliveries 
including one bay for inspection only,) and is designed to allow in excess of 6 days storage.  

Recording of Storage Durations 

4.1.2 Quantities of incoming and outgoing material for the site will be recorded in metric tonnes utilising 
the site weighbridge; therefore, an accurate appreciation of site throughput will be known. This will 
be recorded and kept electronically. 

Monitor and control temperature 

4.1.3 Upon delivery and prior to incineration, waste streams are tipped into the subsurface waste 
bunker.  Wastes will normally not be stored for longer than approximately 6 days, thereby reducing 
the likelihood of temperature increasing.  

4.1.4 It is also worth noting, that the moisture content of the wastes is likely to be high (typically around 
20%) and as the waste is mixed inside the bunker, any waste that is drier, will be dampened 
through the mixing process.  

4.1.5 A pan/tilt, radiometric, thermal imaging camera system will form part of the automatic fire detection 
system for the Waste Bunker associated with the fire cannons. When pre-set temperature 
parameters in the Waste Bunker are exceeded the thermal imaging system will initially provide an 
alarm indication at the main fire alarm control panel in the control room. When a further pre-set 
time has elapsed, or further pre-set temperature parameters are exceeded, or the secondary 
automatic detection via high level mounted infra-red beam detection has activated, the fire 
cannons will start operating automatically (if not already under manual control). 

4.1.6 The specification and construction of the bunker walls offer a thermal barrier and the joints will be 
adequately sealed. The fire resistance period of the bunker will be at least 120 minutes to allow 
time for waste to be isolated in the event of an incident, and the fire prevention procedures 
contained within this document will be implemented, so that feasibly a fire could be extinguished 
within 4 hours. 

4.1.7 It is noted that CCTV monitoring is provided across the site with feedback to the control room.  In 
addition during the working day as a matter of course, site operatives, as part of their working 
routine, are required to note any general observations of signs of material heating immediately. 

Waste Bale Storage 

4.1.8 No waste bales will be stored on site. 

4.2 Manage Waste Piles 

4.2.1 Combustible waste is not stored in piles and consequently the FPP guidance relating to pile 
management (maximum volumes etc.) is not considered directly applicable.   

4.2.2 Incoming waste (MSW, similar C&I waste and SRF) is to be tipped directly into the waste bunker 
which has a usable storage capacity of approximately 8000t (based on waste density of 300kg/m3.  
See Appendix B – Bunker volume calculations). Under normal operation, waste storage volumes 
are expected to be approximately 65% of the usable capacity.  During abnormal operating 
conditions, the bunker may be filled to >90% of the usable capacity.  However, storage times at 
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the facility are relatively short and bunker management procedures will detail the processes for 
continual mixing of waste and feeding into the boiler/s.  

4.2.3 The Waste Bunker Management Plan will include monitoring for ‘Fire caused by self-combustion of 
the waste’, and will address this through thermal imaging and monitoring for hotspots. Regular 
maintenance checks on the cranes; training for crane operators; and a bunker management 
information board will also be implemented as part of the operating procedure. 

4.2.4 The Waste Bunker Management Plan will describe the processes for managing waste in the 
bunker at different levels – i.e. normal (up to 65%); high (65-90%) and extremely high (90-
100%).    

• Up to 65%: the bunker is split into two halves (north and south), and a trench is maintained 
between the bays and stockpile.  Waste is fed from the north side, and mixed and stockpiled at 
the south.  Once the north side is low, the piles are switched with feeding from south, and 
mixing and stockpiling on north side.  Mixing will be constant and fresh waste spread over the 
whole mixing section to ensure consistent and complete mixing, thereby preventing heat build-
up within the pile. 

• Between 65% and 90%: a similar process is followed as for ‘normal level’, with the bunker split 
into two halves.  However, additional monitoring using the thermal imaging cameras is carried 
out.  Any detected hotspots (non-smouldering) are fed into the feed chute to reduce the risk of 
spontaneous combustion.  Smouldering hotspots will be treated using the fire cannons, as 
described previously. 

• Between 90% and 100%: feeding, mixing and stockpiling of north or south piles are allocated 
to specific days (and alternated) to ensure mixing.  As per ‘high level’ conditions, extra 
precaution is taken in monitoring of any hotspots.  Where possible, two cranes are operated 
manually to speed up offloading, stacking and feeding of the feed chutes.  Additional staff are 
utilised as required, until bunker level is reduced. 

 

4.2.5 The crane will take waste from the back of the bunker to the feed chute, ensuring older material is 
moved first.  The maximum storage time for waste in the bunker under normal operations is in 
excess of 6 days.  Whilst waste will build up during the week, over the weekend, waste levels in 
the bunker will drop to minimal levels, thereby minimising the potential for prolonged storage of 
waste. 

4.2.6 Waste acceptance procedures will minimise hot loads being delivered into the bunker therefore 
minimising the likelihood of self-combustion.  In addition fire detection and fire suppression 
systems as detailed earlier in this section and within section 6 are installed in this area to ensure 
that should a fire start, that it is identified quickly and firefighting measures automatically triggered.   

4.2.7 The operating procedure, if smouldering waste is detected in the bunker, would be to activate the 
fire cannons to eliminate smouldering in the identified area.  Once the smouldering is eliminated, 
waste from the targeted area will be fed directly into the feed chute.   

4.2.8 The site will be manned 24 hours a day with operational staff present in the control room from 
where the bunker is visually monitored, using CCTV and by crane operators directly through the 
window into the bunker.   

4.2.9 During unplanned outages, when the incineration line may be affected, waste may remain in the 
feed chute/ hopper.  For a short term outage, a fire watch will be deployed to monitor waste in the 
feed chute.  For a long term shutdown, waste would be removed.   

4.2.10 In the unlikely event of loss of internal power from the plant and import power from the grid, the 
plant will be equipped with an Emergency Diesel generator and this will be designed for a safe 
shutdown of the plant by providing essential power which includes power to the firefighting and 
protection systems.  

4.2.11 In the very unlikely event that the emergency power would also be lost, then Kent Fire and Rescue 
Service will be contacted to provide onsite standby until such time as power is restored. 
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4.2.12 For a prolonged outage, consultation with the EA will be required before a decision on removal of 
waste from site. 

4.3 Prevent fire spreading 

Separation distances 

4.3.1 The waste will be stored in one waste bunker rather than piles and so the separation distance of 
6m does not directly apply. 

4.3.2 A separation distance of at least 6 metres between the waste bunker and the site perimeter, and 
other combustible / flammable materials has been implemented.   

Fire walls and bays 

4.3.3 Compartmentation in buildings can help to reduce the level of hazard from fire through reducing 
the overall fire size. A number of walls and floors are provided to separate each fire area. The 
maximum floor area in a compartment is considered to be the boiler hall which is well below the 
maximum of 4,000 m2 as set in ACE guidance. 

4.3.4 Staircases for the administrative area will have a 2 hour fire rating. 

4.3.5 The glazing between the control room and the waste bunker will be provided with 30 minutes 
(integrity only) glazing which is also provided with a sprinkler drencher system to wet the glazing in 
the event of a fire and which together achieve more than the required 120 minute fire rating for the 
waste bunker.  

4.3.6 The bunker structure will have a 120 minute fire rating. 

4.3.7 The general construction materials for the buildings, will be tested to the highest standards 
possible under UK and European test methods such that these materials will provide an 
equivalent, if not better level of safety than that required to comply with NFPA 8502 and the 
Building Regulations. 

Quarantine Area 

4.3.8 A Quarantine Area is somewhere where burning wastes can be placed to extinguish them. The 
Quarantine Area must be within the boundary of the site for which a permit is held. 

4.3.9 For the WKN site, any waste burning within the bunker would be dealt with via the bunker fire 
detection and management systems detailed in section 6.  The quarantine area would be used 
only for segregation of incoming hot loads and is located near the stores and utilities building.  The 
quarantine area is shown in Appendix A. 

 
2 National Fire  
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5 TRAINING 
5.1.1 Operator training will be provided to ensure that the facility will be operated by a fully trained 

workforce. Initial operator training will be undertaken prior to commencing commissioning of the 
facility. 

5.1.2 Operational procedures will be developed, against which all staff will be trained, and will be 
included in the site EMS. Inherent within operating procedures will be actions to ensure plant is 
operated safely and in a manner which reduces the potential for a fire. 

5.1.3 Training will not only address normal operations but will also include those actions required in the 
event of abnormal operations and emergencies. This will specifically include procedures to follow 
in the event of a fire and the requirements of this fire prevention plan and where a copy can be 
located. 

5.1.4 Staff with nominated fire responsibilities will receive an appropriate level of additional training to 
undertake these specific duties. Persons will be assigned to ensure the following duties are 
covered: 

• safe vacation of buildings to muster points in the event of a fire alarm; 

• a final check of building areas to ensure no one remains; 

• to ensure all site persons are accounted for, e.g. by taking a register of persons on site; 

• collating and recording information on the incident, 

• liaison with external firefighting teams; 

• communicating with Senior Management, External Communications, other Regulators, 

• neighbours and media, as required.  

5.1.5 Sufficient persons need to be identified and trained in these roles to ensure appropriate staffing 
levels to carry out assigned duties 24 hours a day, 7 days per week. 

5.1.6 Key operational staff will be trained in the appropriate use of firefighting systems and when and 
how these should be used, and equally importantly when they need to put their own safety ahead 
of fighting a fire (i.e. when the operator should not use the firefighting systems). Note that this 
applies particularly to the use of manual firefighting systems. Specific training of staff tasked to 
assist with fire evacuations is also required to ensure that correct actions are taken in an 
emergency situation and that efficient evacuation, shutting down of equipment and first aid 
firefighting can be carried out. 

5.1.7 Training will be carried out on induction with refresher training given to key staff on a 12 monthly 
basis. To ensure that a structured approach can be applied across the wide spectrum of 
requirements for compliance with the Regulations, a Fire Safety Management Plan will be 
developed for the facility. 

5.1.8 Job specifications will be defined and will include details on relevant qualifications and training 
(including where relevant, on the job training) required for that role. Records of training will be 
stored and maintained. As a minimum, records will include details relating to the date, type of 
training and training provider. 

5.1.9 Procedures will also be in place to ensure that contractors undertaking work at the installation are 
qualified for the task they are undertaking and that they are made aware of relevant requirements 
of the EMS and environmental permit relevant to their work. Any contractor or visitor on site will 
receive a fire safety briefing, confirming the actions to take in the event that they identify a fire, as 
well as the actions to follow should a fire alarm sound. 

5.1.10 All staff, contractors and visitors will be encouraged to report any potential safety risk, including an 
incident that had the potential to cause a fire. Any such report will be recorded and appropriate 
follow-up action carried out. 
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5.1.11 It shall be the Fire Wardens’ responsibility to ensure that the following daily checks are enacted at 
the beginning of each day: 

• Check that emergency exits are clear of any obstructions.  

• Combustible materials must not be left on escape routes. 

• Any problems or deficiencies identified should be reported immediately for corrective action 
with a record kept on file. 

• Check that all fire exit doors should be capable of being opened easily in the event of a fire 
without the use of a key.  

• Fire doors should not be wedged or propped open. 

• Ensure that all escape routes are clearly designated and that exit signs are illuminated 

• where appropriate. 

• Ensure that appropriate first aid firefighting equipment is provided for specific hazards 

• Ensure that chemicals and other potentially combustible materials are appropriately stored in 
designated storage rooms. 

• Confirm that the fire alarm panel, panels relating to active firefighting provisions, etc. are 
functioning correctly. Any faults should be reported immediately for corrective action. 
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6 MITIGATION OF FIRE IMPACT 
6.1.1 In addition to taking suitable steps to prevent fire initiation and to prevent fire spread should a fire 

start, the following fire detection and fire-fighting systems will be in place.  These aim to achieve 
early detection and fast response to put the fire out as soon as possible.  

6.2 Detecting Fires 
6.2.1 All waste will be stored internally, and automatic fire detection systems will be installed. These will 

be supplemented by manual call points. 

6.2.2 Details of heat detection systems within the incoming waste bunker are detailed in paragraph 
4.1.5. 

Tipping Hall 

6.2.3 A detection and alarm system will be implemented in the Tipping Hall and will comprise: flame 
detectors installed at high level throughout the Tipping Hall (including coverage above the tipping 
chutes); manual call points located in strategic locations in the Tipping Hall; and sounders and 
flashing beacons (to provide audible and visual warnings).   

6.2.4 An operator will monitor the Tipping Hall activities and carry out periodic inspections of incoming 
waste during delivery periods.  In addition, all activities in the Tipping Hall will be monitored by 
CCTV from the control room. 

6.2.5 If a fire was detected by an operator, they would activate one of the manual call points located 
across the site, which alarm locally and would alert other operators to the presence of a fire. 
Firefighting activities would then commence, as appropriate. 

6.3 Fire Suppression 
6.3.1 The fire detection system in conjunction with the suppression system will seek to ensure a fire is 

put out quickly and with a view that where possible a fire being extinguished within 4 hours.  A 
suppression system may not extinguish a fire, although it may prevent a fire spreading and allow 
the fire to be fought effectively by the fire and rescue service.  

Waste Bunker 

6.3.2 Automatic, electric driven water cannons will be provided mounted on platforms and located in 
strategic positions on the perimeter wall of the Waste Bunker.  Each water cannon will be capable 
of automatically rotating in the horizontal plane and oscillating in the vertical plane in order to 
deploy water into the waste bunker. The water cannons will also be manually controllable via a 
joystick located inside the Control Room.   

6.3.3 A sprinkler system will be provided above the feed chute. 

Tipping Hall 

6.3.4 An automatic, pre-action sprinkler system will be mounted at high level below the roof of the 
Tipping Hall primarily to protect the roof’s steel support structure. The sprinkler system will also 
provide sprinkler coverage above the Tipping Hall floor including the tipping apron, waste stored 
against push walls and the back-feed chute. 

6.3.5 A pre-action sprinkler system will reduce the risk of an inadvertent activation thereby avoiding an 
unwanted discharge of sprinkler water in the Tipping Hall. 

6.3.6 The pre-action roof sprinkler system will be fed via a connection from the wet fire water main and 
will be controlled by a single interlock pre-action deluge valve. The downstream pipework will be 



 

JER1247  |  WKN Fire Prevention Plan  |  3  |  0  |  11 June 2020 
rpsgroup.com Page 20 

dry (compressed air filled) and the sprinklers will be spray, upright glass bulb types. The system 
will incorporate dedicated detectors arranged so that when activated, water will be released into 
the sprinkler piping network. Water will, however, only be discharged when sufficient direct heat 
from a fire activates one or more of the glass-bulb sprinklers. 

6.3.7 To minimise reliability issues with the pre-action detectors, manual activation override facilities will 
also be provided in the form of local manual call points and a remote manual system override 
facility in the Control Room. 

6.3.8 The design, arrangement and installation of the pre-action sprinkler system will be based on the 
guidance contained in NFPA 133. 

6.3.9 The design water application rate for the sprinkler system will meet the minimum 
recommendations of NFPA 850. 

6.3.10 The maximum design floor area per sprinkler will not exceed 12m2. 

6.3.11 Sprinklers installed in the roof system will be high temperature types which are triggered at 
temperatures above 141°C (blue bulb). 

6.3.12 The vertical steel columns supporting the roof structure will be protected by proprietary fire 
resisting cladding. As a consequence, the provision of a dedicated sprinkler protection to the 
vertical steel columns is not necessary. 

6.3.13 In addition to the fire protection systems described above, manual fire-fighting facilities will also be 
provided the Tipping Hall comprising the following: 

• Manually operated fire hose reels 

• Portable fire extinguishers 

6.3.14 Fire hose reels will be located in a strategic position in the Tipping Hall. Each fire hose reel will be 
fed with water by connections from the fire water main. The hose reels will be manufactured to BS 
671-1 and their internal water valve will open automatically as the hose is pulled from hose drum.  
Each fire hose reel will comprise: 

• 30m length of 25mm diameter semi-rigid fire hose mounted on a revolving hose drum with an 
automatic water valve which opens when a pre-determined length of hose has been deployed 

• A user-adjustable off/on/jet/spray nozzle 

6.3.15 Portable, manually operated, 9 litre capacity water fire extinguishers will be provided in strategic 
locations in the Tipping Hall. The location of the fire extinguishers will follow the recommendations 
and guidance in BS 5308: Part 8 (Selection and Installation of Portable Fire Extinguishers).  

6.4 Fire Fighting Techniques and Access 

6.4.1 On activation of any type of fire detector or manual call point an initial first stage alarm will 
automatically be initiated. Visual and audible indication will be provided at the fire alarm panel 
including indication of the zone in which the detection has occurred. 

6.4.2 The plant fire alarm sounders will also be activated with a distinctive first-stage intermittent 
warning sound and administration staff or staff with no fire-fighting training will evacuate the 
building with the exception of staff manning the Control Room. 

6.4.3 It is anticipated that the first-stage alarm duration will last for a maximum of 10mins allowing time 
for personnel to reach the area in alarm (Note; this is subject to further agreement with the 
approving bodies). Trained personnel will investigate and determine the situation (the ‘early 
investigation’ period). During the early investigation period, the investigating personnel will have 
the following options: 
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• If it is determined that it is a false alarm activation, notify the Control Room staff to cancel the 
first-stage alarm; or 

• Deal with any fire if still in its incipient stages and within their capabilities and then notify the 
Control Room staff to cancel the first-stage alarm if they have successfully 
controlled/extinguished the fire; or 

• Manually activate the second-stage alarm if it is determined that the fire is serious and/or 
outside their capabilities, by pushing a call point within that fire zone whilst exiting the building. 
A manually activated push-button will also be mounted on the fire alarm control panel in the 
Control Room which automatically puts the warning system into the evacuation mode 

6.4.4 If, during the early investigation period, the first-stage alarm timer expires or if a second detector in 
the same zone is activated or a manual call point is activated, the second-stage evacuation alarm 
will be automatically initiated providing a distinctive second-stage continuous warning sound. 

6.4.5 The main fire alarm panel will be located in the Control Room with a repeater panel located in the 
reception lobby of the Workshop/Admin Building. 

6.4.6 If it was obvious that site operatives would be unable to immediately extinguish the fire and the 
second-stage alarm was activated, a decision will be made by the appropriate person to also 
contact the county Fire and Rescue Service (F&RS) who would attend the site to carry out the fire 
fighting.  

6.4.7 Emergency contact procedures will be in place with the night security personnel, and first 
responders can be on site within 10 minutes. 

6.4.8 If it was decided that the fire could be mitigated by the site operatives there are various fire-fighting 
techniques that could be utilised. 

6.4.9 If the F&RS were required, fire water supplied from the water sources identified in the section 
below would then be used to extinguish the fire, which would be facilitated by the attending on-site 
F&RS personnel and fire appliances. 

6.4.10 Given the available fire-fighting techniques and means of detecting a potential fire, it is expected 
that a fire would be extinguished within four hours. 

6.5 Water Supplies 
6.5.1 Two fire protection water storage tanks will provide water to fight a potential fire on the site. Both 

sprinklers and cannons will be fed from a common header connected to both tanks. 

6.5.2 Each water storage tank will be a single compartment, circular, galvanised steel, butyl rubber lined 
type, will be located externally and will be designed to satisfy the minimum standards for this type 
of storage tank as referenced in LPC Technical Bulletin TB224 (Sprinkler Water Storage Tanks). 

6.5.3 Water will be drawn from both tanks by the primary fire pumps and the (separate) water/foam 
cannons fire pumps via vortex inhibitors and suction lines connected directly to the suction flanges 
on the inlet side of each of the fire pumps. 

6.5.4 This type of water storage tank satisfies the over-arching requirements for a dedicated water 
storage tank for fire protection systems contained in Section 6.2.6 of NFPA 850. 

6.5.5 The automatic fire pumps will comprise two separate sets of fire pumps: one pump set will supply 
water to each of the main fire protection systems (Fire Pump Set ‘A’) with a second, separate 
pump set supplying water exclusively to the water/foam cannons protecting the Waste Bunker 
(Fire Pump Set ‘B’). 

6.5.6 To meet the over-arching requirements of NFPA 850: Section 6.2.1 in respect of a fire protection 
water supply, a dedicated below ground water main will be provided supplying water to externally 
located fire hydrants (strategically positioned at centres not exceeding 90m and additionally no 
further than 50m from a particular hazard area) and the main internal fire protection systems. 
Figure 4 shows the indicative locations of the fire hydrants. 
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Figure 4 - Indicative Fire Hydrant Locations 

 

 

6.5.7 The below ground fire water main will be provided with intermediate isolating valves as necessary 
to enable sections of the main to be isolated for maintenance or repair without the need to isolate 
the complete main. The isolating valves will be located in accessible below ground chambers and 
will be provided with anti-tamper devices locked in the open position (there is no requirement for 
these valves to be monitored as they will be accessible only to authorised personnel). 

6.5.8 The fire main will be located at least 12m from the plant buildings to ensure that it is not 
compromised during a serious fire incident. 

6.5.9 It is considered that a large volume of water is available to support firefighting operations. 

6.5.10 It is also noted that the drainage containment systems installed at the site will allow the recycling 
of fire water if it was required. 

6.6 Management of Fire Water 
6.6.1 Wastewaters generated from firefighting will be retained within the WKN site. Procedures will be in 

place for sampling and testing of the water and appropriate disposal arrangements will be in place. 
The procedure for handling, testing and disposal of fire waters is: 

• It will be tested for pH and COD. 

• A suitable disposal route will then be determined (if water is clean it can be pumped out and 
into the normal site drainage system). If water is determined to require further testing / 
treatment before disposal then it will be pumped out and removed by a specialist contractor.  

• Any remaining waste in the waste bunker will be incinerated. 

6.6.2 Waste waters from firefighting in process areas would be either contained in the waste bunker 
(should the fire be in this area) or would collect in the building drains or external drains and 
ultimately would be contained within the wastewater pit or balancing pond.  In the event of fire 
suppression systems being activated, the valve from the balancing pond to the Swale will be 
automatically shut and the valve to the waste water pit opened. 

6.6.3 Any firewater from non-process areas would flow directly into the balancing pond. 

6.6.4 The capacity of the bunker to hold firewater should a fire event occur in the bunker itself will be 
dependent on the volume of waste stored at the time, the bunker capacity is provided in paragraph 
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4.2.2.  Any firewater in excess of the bunker capacity would be contained as described above, into 
the waste water pit and balancing pond. 

6.7 During and After an Incident 

6.7.1 Contingency measures must be in place for dealing with issues during and after a fire. 

6.7.2 If a fire occurred, an initial assessment period would be completed by the first responders. A 
decision would then be made about the firefighting strategy that would be most appropriate to 
implement. The risks associated with these operations would then be assessed and the decision 
made on whether operations could continue on the site. 

6.7.3 However, if it was judged that it was not safe to continue operations, processing would 
immediately stop. In these cases no deliveries of any additional unprocessed material would be 
permitted to the site. No deliveries would be received until the position was assessed by the 
responders to be safe again. 

6.7.4 Given the proximity of adjacent sites and neighbours, there will be arrangements in place to inform 
nearby receptors as to the progression of the fire event where it is deemed that the Swale 
ecological receptors, adjacent industrial facilities or residential properties nearby may be affected. 

6.7.5 In the case of such an emergency notifications of persons and organisations will be carried out in 
the following order: 

Table 6-1: Emergency Communications Actions 

Action 
order 

Communications action 

1 Contact the emergency services FIRST 

2 Contact all relevant WKN personnel using the Internal WKN contacts list in Appendix C. This will be a 

time consuming process so allocate this task to another employee (or more than one). If a WKN 

person on the list does not reply you MUST leave a message 
NOTE – for major incidents, such as major fires, very serious or fatal injuries and similar you MUST 

ensure that WKN Management are also informed 

3 Contact relevant external persons/organisations as relevant (see external contacts list below). Note – 

the site permit may require specified types of emergency to be reported to EA, HSE or similar. Make 

sure you know any of this type of requirement and ensure contact is made 

4 Repeat contacting internal WKN persons if there is a significant change or development in the 

emergency, such as fire starting to run out of control, the spread of a fire, or a change in the condition 

of an injured person. Such updates may be by telephone or e-mail to a set list 

5 Repeat contacting internal WKN persons when the emergency is over. Such updates may be by 

telephone or e-mail to a set list 

6 If an emergency means that the site is closed, allocate a WKN person to communicate with all of your 

employees to ensure they do not attend site. And, inform them once the site is open again so that they 

can return to work 
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Table 6-2: Emergency Contact Order 

External contacts 

Designation Function Contact details 

Fire 
Emergency number 999 

Non-emergency number  

Police (if necessary) 
Emergency number 999 

Non-emergency number 101 

Nearest hospitals 
Sittingbourne Memorial Hospital 
(Minor Injuries only) 
King’s London (major traumas) 

01795 418300 
 

020 2399 9000 

HSE  0845 300 9923 

UK Power Networks  0800 31 63 105 

Local Authority: Swale Borough 
Council Environmental Health  0345 988 1188 

Environment Agency  03708 506 506 

Environment Agency (24 hr incident 
line)  

 
0800 807060 

DS Smith Paper Mill and EON CHP 
Plant Neighbouring site 

Main Gate 01795 514111 
Plant Manager 07876 446944 

Wheelabrator Kemsley  Neighbouring site Plant Manager 07384 817994 

 

6.7.6 Once a potential fire has been successfully extinguished, site personnel must make the site 
suitable for future operations. The amount of work required to complete this requirement is 
dependent upon the scale of the fire; however, the following tasks would be required to be carried 
out: 

• Disposal of all burnt materials. These would be taken off-site for landfill  

• Clean the Quarantine Area (if used) and ensure all unburnt combustibles are removed.  

• Investigate the cause of the fire.  

• Once the cause of the fire is discovered, dissipate this information to staff members to 
minimise the potential for the incident to reoccur. 

• Check all equipment and make sure it is undamaged and is working appropriately.  

• Dispose of the fire water (see also paragraph 6.6.1).  
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7 CONCLUSIONS 
7.1.1 The FPP takes into account the current and proposed future practices and operational constraints 

at the site together with consideration of various fire guidance documents relevant to the site.  

7.1.2 The FPP shows that the site meets the requirements of the EA FPP guidance.  Whilst stored 
volumes of combustible wastes in the bunker are large, waste/ bunker management procedures, 
fire monitoring and heat detection will minimise the likelihood of a fire.  Firefighting equipment/ 
measures will ensure that should a fire start, it is dealt with quickly such that it would be effectively 
controlled. Similarly, fire water management systems are in place to prevent the uncontrolled 
discharge of fire water, where required. 
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Appendix A 
 

Figures 



Dr
ai
n

K
e

m
s
le

y
 

M
a
r
s
h
e
s

IN

IN

OUT

Car Park

Admin

Car P
ark

Util.

&

Stores

Utilities

&

Stores 

Gradient 1:10r 3
.6

m

Substation
(L 40m x W 27m) ACCs

FGT(L 39m x W 32m)

Boiler(L 45m x W 32m)

Bunker(L 30m x W 36m)

Tipping Hall
(L 40m x W 36m)

Turbine(L 35m x W 20m)

r 2.1m

N:166709985.9080

E:592043010.3261

Fuel Tank

1

2

3

4

5

6

r 3
.6

m(L 42m x W 28m)

(L 23m x W 13m)

r 3.2m

(L 25.02m x W 21m)

Pond

Attenuation 

Stack *(d)

Tanks *(a)

Fire Water 

Tank *(a)

Raw Water 

DN

DN

tanks.
Sprinkle

r

house
pump

Sprinkle
r

IWW pit

Fuel tan
k

tanks.
Sprinkle

r

+21.20
Storage

Bottom Ash

+21.00
Tipping

 Hall

+50.00
Boiler H

all

+31.00
Treatm

ent
Flue Ga

s

+24.87
Conden

ser
Air Coo

led +23.20
Hall

Turbine
 

Building
Administra

tion
Rm

Hydraulic
Shredd

er+23.20
Treatm

ent
Water

Transfo
rmer

Step Up

Store
Small Parts

+36.00
Waste Bu

nker

0 5 10 25 50m

1:1000@A3
1:500@A1

18/09/27

1371 SK133 J GS

- Issued for Information18/08/31
 

 

Site Layout

F Issued for Information18/09/05

KEY

Boundary
Planning Application

Building / Plant

size only.
below 10m. Indicative 
Structure with height 

K3 Boundary

NO
RTH

G Issued for Information18/09/25

Landscaping is for information only

NOTES

tanks may be located below ground

Fire water tanks and Raw water 

*(a)

Subject to final design.

Stack height between 80m - 110m, 

*(d)

radius of these coordinates

Stack may be located within a 5m 

H Issued for Information18/09/27

J Issued for Information18/09/27

 

 

DWG. NO. REVISION

SCALE DATE

DRAWING

PROJECT

CHECKED

 
LATTER TAKE PREFERENCE.
DETAIL DRAWINGS, THE
ASSEMBLY DRAWINGS &
BETWEEN REFERENCE OR
WHERE DISCREPANCIES EXIST 
 
RESOLUTION.
ARCHITECTS FOR
ATTENTION OF THE
BE BROUGHT TO THE
DIMENSIONS THESE MUST
ARE FOUND BETWEEN
WHERE ANY DISCREPANCIES 
 
DIMENSION STRINGS.
TO BE TAKEN FROM
DRAWING ALL DIMENSIONS
NOT SCALE FROM THE
THE CONTRACTOR MUST
 
GSDA LTD. 
THIS DRAWING IS COPYRIGHT

2.

1.

3.

4.

NOTE

FOR INFORMATION

GSDA
GARRY STEWART DESIGN ASSOCIATES

Broadway, Wimbledon, London, SW19 1NE

T. 020 8544 8085  

Highlands House, Office 300A, 165 The

WKN

evoskopo
Rectangle

evoskopo
Rectangle

evoskopo
Rectangle

evoskopo
Rectangle

evoskopo
Rectangle

evoskopo
Rectangle

evoskopo
Sticky Note
fire hydrant



Rev Description CBBy Date

Project Number Scale @ A3 Date Created

Client

Project

Status

Title

Drawn By PM/Checked By

RevDrawing Number

  

RW

-

0 10050 m

  

  

\\B
R

IS
-A

W
-F

S
-0

1\
P

ro
je

ct
s\

JE
R

12
47

 - 
K

em
sl

ey
 K

5 
P

er
m

itt
in

g\
4.

 D
ra

w
in

gs
\1

. R
P

S
 D

ra
w

in
gs

\M
X

D
\-S

I-\
JE

R
12

47
-S

I-0
04

_1
90

21
3_

S
ite

S
et

tin
g.

m
xd

WTI UK Ltd

Kemsley K5

Site Setting

JER1247

FB

Legend
WKN Permit Boundary

Permitted Installation Boundary

© Crown copyright, All rights reserved. 2019 License number 0100031673,10001998,100048492. Contains Ordnance Survey data © Crown copyright and database right 2019.

FEB 20191:5,000

DRAFT

JER1247-SI-004

© 2019 RPS Group
Notes
1. This drawing has been prepared in accordance with the scope of
RPS’s appointment with its client and is subject to the terms and
conditions of that appointment. RPS accepts no liability for any use of this
document other than by its client and only for the purposes for which it
was prepared and provided.
2. If received electronically it is the recipients responsibility to print to
correct scale. Only written dimensions should be used.

rpsgroup.com

260 Park Avenue, Aztec West, Almondsbury, Bristol, BS32 4SY
T: +44(0)1454 853 000 E: rpssw@rpsgroup.com 

±



Rev Description CBBy Date

Project Number Scale @ A3 Date Created

Client

Project

Status

Title

Drawn By PM/Checked By

RevDrawing Number

!(

!(!(

!(

!(

!(

07/032

9/40/02/0253/S

08/114

Contains OS data © Crown Copyright and database right 2018

  

RJ

-

0 400200 m

  

  

O
:\J

E
R

12
47

 - 
K

em
sl

ey
 K

5 
P

er
m

itt
in

g\
4.

 D
ra

w
in

gs
\1

. R
P

S
 D

ra
w

in
gs

\M
X

D
\-S

I-\
JE

R
12

47
-S

I-0
05

_1
90

40
1_

E
co

lo
gi

ca
lS

en
si

tiv
eR

ec
ep

to
rs

.m
xd

WTI UK Ltd

Kemsley K5

Ecological Sensitive Receptors

JER1247

AG

Legend
Permit Boundary

1km Buffer

The Swale (RAMSAR, SPA & SSSI)

Elmley National Nature Reserve

Surface Water (Area)

Surface Watercourse

!( Water Well

!( Abstraction Licences

© Crown copyright, All rights reserved. 2019 License number 0100031673,10001998,100048492. Contains Ordnance Survey data © Crown copyright and database right 2019.

APR 20191:13,500

DRAFT

JER1247-SI-005

© 2019 RPS Group
Notes
1. This drawing has been prepared in accordance with the scope of
RPS’s appointment with its client and is subject to the terms and
conditions of that appointment. RPS accepts no liability for any use of this
document other than by its client and only for the purposes for which it
was prepared and provided.
2. If received electronically it is the recipients responsibility to print to
correct scale. Only written dimensions should be used.

rpsgroup.com

260 Park Avenue, Aztec West, Almondsbury, Bristol, BS32 4SY
T: +44(0)1454 853 000 E: rpssw@rpsgroup.com 

±

Data Sources: Natural England, BGS, Ordnance Survey

No Groundwater Source Protection Zones present

g
Prevailing Wind Direction



Rev Description CBBy Date

Project Number Scale @ A3 Date Created

Client

Project

Status

Title

Drawn By PM/Checked By

RevDrawing Number

© OpenStreetMap (and) contributors, CC-BY-SA

  

RJ

-

0 400200 m

  

  

O
:\J

E
R

12
47

 - 
K

em
sl

ey
 K

5 
P

er
m

itt
in

g\
4.

 D
ra

w
in

gs
\1

. R
P

S
 D

ra
w

in
gs

\M
X

D
\-S

I-\
JE

R
12

47
-S

I-0
06

_1
90

40
1_

H
um

an
S

en
si

tiv
eR

ec
ep

to
rs

.m
xd

WTI UK Ltd

Kemsley K5

Human Sensitive Receptors

JER1247

AG

Legend
Permit Boundary

1km Buffer

Castle Rough Scheduled Ancient
Monument
Residential Area

© Crown copyright, All rights reserved. 2019 License number 0100031673,10001998,100048492. Contains Ordnance Survey data © Crown copyright and database right 2019.

APR 20191:8,500

DRAFT

JER1247-SI-006

© 2019 RPS Group
Notes
1. This drawing has been prepared in accordance with the scope of
RPS’s appointment with its client and is subject to the terms and
conditions of that appointment. RPS accepts no liability for any use of this
document other than by its client and only for the purposes for which it
was prepared and provided.
2. If received electronically it is the recipients responsibility to print to
correct scale. Only written dimensions should be used.

rpsgroup.com

260 Park Avenue, Aztec West, Almondsbury, Bristol, BS32 4SY
T: +44(0)1454 853 000 E: rpssw@rpsgroup.com 

±

Data Sources: English Heritage, OpenStreetMap

g
Prevailing Wind Direction



Dr
ai
n

K
e

m
s
le

y
 

M
a
r
s
h
e
s

IN

IN

OUT

Car Park

Admin

Car P
ark

Util.

&

Stores

Utilities

&

Stores 

Gradient 1:10r 3
.6

m

Substation
(L 40m x W 27m) ACCs

FGT(L 39m x W 32m)

Boiler(L 45m x W 32m)

Bunker(L 30m x W 36m)

Tipping Hall
(L 40m x W 36m)

Turbine(L 35m x W 20m)

r 2.1m

N:166709985.9080

E:592043010.3261

Fuel Tank

1

2

3

4

5

6

r 3
.6

m(L 42m x W 28m)

(L 23m x W 13m)

r 3.2m

(L 25.02m x W 21m)

Pond

Attenuation 

Stack *(d)

Tanks *(a)

Fire Water 

Tank *(a)

Raw Water 

DN

DN

tanks.
Sprinkle

r

house
pump

Sprinkle
r

IWW pit

Fuel tan
k

tanks.
Sprinkle

r

+21.20
Storage

Bottom Ash

+21.00
Tipping

 Hall

+50.00
Boiler H

all

+31.00
Treatm

ent
Flue Ga

s

+24.87
Conden

ser
Air Coo

led +23.20
Hall

Turbine
 

Building
Administra

tion
Rm

Hydraulic
Shredd

er+23.20
Treatm

ent
Water

Transfo
rmer

Step Up

Store
Small Parts

+36.00
Waste Bu

nker

0 5 10 25 50m

1:1000@A3
1:500@A1

18/09/27

1371 SK133 J GS

- Issued for Information18/08/31
 

 

Site Layout

F Issued for Information18/09/05

KEY

Boundary
Planning Application

Building / Plant

size only.
below 10m. Indicative 
Structure with height 

K3 Boundary

NO
RTH

G Issued for Information18/09/25

Landscaping is for information only

NOTES

tanks may be located below ground

Fire water tanks and Raw water 

*(a)

Subject to final design.

Stack height between 80m - 110m, 

*(d)

radius of these coordinates

Stack may be located within a 5m 

H Issued for Information18/09/27

J Issued for Information18/09/27

 

 

DWG. NO. REVISION

SCALE DATE

DRAWING

PROJECT

CHECKED

 
LATTER TAKE PREFERENCE.
DETAIL DRAWINGS, THE
ASSEMBLY DRAWINGS &
BETWEEN REFERENCE OR
WHERE DISCREPANCIES EXIST 
 
RESOLUTION.
ARCHITECTS FOR
ATTENTION OF THE
BE BROUGHT TO THE
DIMENSIONS THESE MUST
ARE FOUND BETWEEN
WHERE ANY DISCREPANCIES 
 
DIMENSION STRINGS.
TO BE TAKEN FROM
DRAWING ALL DIMENSIONS
NOT SCALE FROM THE
THE CONTRACTOR MUST
 
GSDA LTD. 
THIS DRAWING IS COPYRIGHT

2.

1.

3.

4.

NOTE

FOR INFORMATION

GSDA
GARRY STEWART DESIGN ASSOCIATES

Broadway, Wimbledon, London, SW19 1NE

T. 020 8544 8085  

Highlands House, Office 300A, 165 The

WKN

Quarantine  Area



 

JER1247  |  WKN Fire Prevention Plan  |  3  |  0  |  11 June 2020 
rpsgroup.com Page 28 

Appendix B 
 

Bunker calculation 



Plant Capacity (All Waste) = 390,000 tpa

Plant Capacity (All Waste) = 1170 tpd
Plant Capacity (All Waste) = 48.7 tph

261
1700

Availability = 91.3%

A = 25 m
B = 30 m
C = 10 m
D = 15 m
F = 4 m
G = 26 m
H = 6 m
I = 36 m
J = 4.0 m

e` = 12 m
θ = 75 o

Tipping Bays = 6
Waste Density = 300 kg/m3

Volume = 25,915 m3

Storage = 7,774 t
Storage Capacity = 6.6 days

Volume = 26,719 m3

Storage = 8,016 t
Storage Capacity = 6.9 days

Routine Operation

Outage Operation

Kemsley North Waste Bunker Calculation

Volume (Routine) = VOPQR + VRSTE + VOET =
= (B*C*I) + (D*G*I) + [F*D*(1/2)*I] 

Volume (Outage)   = VUNML - VVWMY + VVWZ - Vabcd =
= (A*I*B) - [1/2*(e`*D*F)] ) + [J*D*F*(1/3)] 
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Appendix C 
 

Contacts list 
  



 

JER1247  |  WKN Fire Prevention Plan  |  3  |  0  |  11 June 2020 
rpsgroup.com Page 30 

Internal WKN Contacts List 
This list will be produced and inserted into the Fire Prevention Plan once the WKN job roles have been 
assigned. 
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Appendix D 
 

Drainage Philosophy 
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1  INTRODUCTION 

1.1 RPS has been commissioned to produce a Drainage Design Philosophy for the proposed WKN 

Waste to Energy Facility on the Swale Estuary at Sittingbourne in Kent. The site is, located 

adjacent to the existing Kemsley K3 site. 

1.2 The purpose of the Drainage Design Philosophy report is to outline the design principles for 

surface and foul water drainage to be adopted in the development of the site. The report has 

been produced in conjunction with the Flood Risk Assessment produced for the development, 

RPS Report JER1519 November 2018. 

1.3 The contents of this report are to be read in conjunction with all supporting drawings and/or 

documents referenced herein, appended to this report or submitted in support of the planning 

application for the development. 

1.4 Site Description 

1.4.1 The site is located adjacent to the existing Kemsley K3 waste-to-energy plant, located off Swale 

Way / Ridham Avenue, approximately 2km to the north-west of Kemsley town centre, 

approximate National Grid Reference 592169, 166647. The eastern edge of the site bounds the 

Swale estuary, a tidal channel which separates the Isle of Sheppey from mainland Kent. The site 

area has a total area of approximately 2.4 Hectares. 

1.4.2 The site currently comprises of temporary hardstanding to facilitate the construction of the 

neighbouring K3 site to the south with no known formal drainage infrastructure. The site is 

accessed via an existing private access road from the adjoining paper mill site. 

1.4.3 The site topography is generally flat with an existing level of approximately 6.00m AOD with a 

retaining structure across a majority of its northern boundary which divides it from the lower lying 

adjacent salt marsh. 

1.4.4 The adjacent Kemsley K3 site, which is currently under construction, is permitted to discharge 

surface water drainage directly to the Swale Estuary, via a tidal outfall, which operates only in 

periods of low tide. During high tides, the outfall would be ‘tide locked’ by the means of a non-

return flow valve, during which time all surface water runoff would be retained on site. 

1.4.5 Foul drainage provision for the Kemsley WKN waste-to-energy plant is proposed to be drained 

via a newly constructed on-site gravity sewer system discharging to a new pumping station and 

rising main. Foul discharge from the site is then pumped back to the privately owned foul 

drainage system located on the main paper mill site. 

1.5 Flood Risk Assessment 

1.5.1 A Flood Risk Assessment Report reference JER1519 November 2018 has also been produced 

by RPS regarding the proposed WKN Waste to Energy Facility. 

1.5.2 This document identifies the site to be located with almost wholly within Flood Zone 2, with some 

localised areas falling within Zones 1 & 3. As such, the finished site level will set to a minimum of 

6.3m AOD.
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1.6 Ground Conditions 

1.6.1 A phase II site investigation undertaken by RPS in July 2009 indicated that the geological strata 

beneath the adjacent site comprises of the following: 

• Cohesive made ground to maximum thickness of 4.5m. 

• Cohesive alluvium to maximum thickness of 3.5m 

• London clays to maximum thickness of 5m. 

These deposits overlay the solid geology associated with the Woolwich and Thanet sands and 

Cretaceous bedrock Chalk. It is anticipated that the proposed site will be made up of a very 

similar geological strata and therefore, recommendations of the aforementioned report will be 

considered during detailed design. 
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2  PROPOSED SURFACE WATER DRAINAGE 

2.1 The proposed new surface water drainage system will be designed using current MicroDrainage 

analysis software, ensuring all planning requirements, Lead Local Flood Authorities (LLFA) and 

Environment Agency (EA) guidelines are satisfied to prevent uncontrolled flooding of the site and 

surrounding areas. 

2.2 The on-site surface water drainage network for the site will comprise of a single piped system 

collecting surface water runoff from building roof and hardstanding areas. All runoff will be 

drained via a Class 1 bypass oil interceptor, sized appropriately to accept the catchment area. 

2.3 An external on site plant re-fuelling area and diesel fuel tank is to be provided on the western 

boundary of the site. This area will be isolated from the general hardstanding by way of a surface 

water channel drain surrounding the fuelling area, and then connected via a Class 1 full retention 

forecourt separator, prior to discharge into the surface water drainage system. 

2.4 Surface water runoff from the external hardstanding areas will be collected as follows; 

Car parking, HGV parking and site access roads – Linear drainage including combined kerb 

drainage units and channel drains 

Roof areas – The building roof will be drained by a specialist design syphonic roof drainage 

system with valley and eaves gutters and primary and secondary outlets in accordance with BS 

EN 12056-3:2000 to accommodate run-off rates in accordance with design rate Category 3. 

2.5 The site drainage has allowed for controlled flooding during storm events above the 1:30 year 

return period. The difference between the critical 30 year and the 100 year (plus climate change) 

return period storms have been accommodated within linear drainage devices e.g. combined 

kerb drainage and site access roads to ensure flood waters are contained within the site demise. 

No flooding detrimental to buildings shall occur during any modelled storm event. No surface 

water run-off from paved or other impermeable surfaces shall be permitted to escape onto the 

surface of adjacent sites for the model scenarios stated. 

2.6 Surface water runoff from hardstanding and roofs will discharge directly to a below ground gravity 

drainage system into an on-site surface water attenuation pond, designed in accordance with the 

CIRIA C753 SuDS Manual. The attenuation pond will provide detention of flows during low 

intensity rainfall events and assist with removal of sedimentation from surface water runoff. The 

pond will also provide surface water attenuation storage during extreme rainfall events to prevent 

uncontrolled flooding of the site. 

2.7 Surface water will be discharged offsite from the attenuation pond into the Swale Estuary to the 

east of the site. The associated Flood Risk Assessment states that there are no EA discharge 

requirements in terms of runoff quantity for discharge into the Swale Estuary. Surface water will 

therefore be discharge un-attenuated via a new headwall adjacent to the existing headwall 

serving the neighbouring site. 

2.8 Due to the tidal nature of the Swale Estuary, a tide locked scenario with no discharge will be 

considered in the event that the outfall is fully submerged. A 1 in 200 year + 2070 Climate 



rpsgroup.com 

 

  

7 

change tide level of 5.28mAOD will be considered for the sizing of the attenuation pond as 

identified in the associated FRA, Document Ref JER1519 October 2018. 

2.9 Considering a proposed outfall level of 2.650mAOD, the high tide level considered will tide lock 

the proposed drainage system and prevent discharge for a period of 5.8 hours as per the Spring 

Tide Cycle drawing within Appendix A. 

2.10 The attenuation pond will therefore be sized to accommodate all runoff from the 6 hour (360 

minute) 1 in 100 year +20%CC rainfall event with no discharge. 

2.11 Using FEH rainfall data for coordinates 592000 166800 the 6 hour 1 in 100 year storm can be 

generated in MicroDrainage to give an average storm intensity of 12.458mm/hr, see Appendix B. 

The depth of rainfall in this period can then be calculated as follows. 

12.458mm/hr x 6 hours  = 74.748mm 

74.748mm  x 20%cc  = 89.698mm  

The total rainfall in this period is therefore considered to be 90mm. 

RPS Impermeable areas drawing, contained within Appendix A, indicates a total site area of 

2.44ha comprising of permeable and impermeable site catchment areas. A site specific runoff 

coefficient of 0.79 has been calculated based on the ratio of permeable and impermeable areas. 

The required attenuation volume is therefore calculated as 1740m³ 

2.12 In order to ensure that the attenuation pond will have protection against sea water inundation 

during extreme tide events, the top of bank level will be set to a minimum level of 5.88 m, which 

provides 600mm freeboard above the predicted maximum 5.28m AOD 2070 storm tide level. 

2.13 An automatic penstock with associated telemetry equipment will be installed into the penultimate 

chamber before the headwall to ensure the capacity of the attenuation pond is not occupied by 

any rising tide. 

2.14 Calculations indicate that in order to achieve free discharge from the site drainage system to the 

attenuation pond for all rainfall events, the water level in the pond should not exceed 5.500m 

AOD, ensuring a minimum of 300mm freeboard is available above the maximum water level to 

top of pond. 

2.15 Any rainwater harvesting storage volume required for re-use in the waste to energy plant will be 

situated below the outfall level of the pond to ensure the required attenuation volume is 

maintained. 

2.16 The outfall pipe to the pond will be designed so that the pond can fully empty in within the 6.2 

hour window when the tide falls below the outfall level in the unlikely event of two successive high 

tide levels. 

2.17 Surface Water Quality and Pollution Control 

2.17.1 Proposed run-off quality control for the site will include proprietary oil/petrol interceptor units 

supported by an attenuation pond which provides multiple benefits in terms of water quality, 

quantity and amenity. Additional water quality features including tree-pits, rain gardens and 
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Permeable pavements were considered in the concept design stage but were discounted due to 

the poor/aggressive ground conditions which deem these financially unviable. 

2.17.2 A water quality risk assessment has been carried out using the SuDS hazard mitigation indices 

in accordance with Chapter 26, of the CIRIA C753 SuDS Manual. Under this method of 

assessment the worst case land use classification has been considered for the proposed 

development including Industrial roofs, Non-residential parking and Haulage yards which can be 

considered as having “high” pollution hazard level respectively. 

2.17.3 A combination of SuDS and proprietary treatment systems in the form of oil / petrol interceptor 

units have been utilised to mitigate the pollution from the identified land use classifications. The 

following tables demonstrate that the SuDS Mitigation indices provided by the features exceed 

that of the associated pollution hazard index. 

 Pollution 
Hazard  

SuDS 
Component 

TSS Metals  Hydro-
carbons 

Pollution Hazard 
Indices 

High   0.8 0.8 0.9 

Proposed SuDS 
Mitigation I1 

 Proprietary 
treatment system 
(conservative 
estimate) 

0.75 0.75 0.75 

Proposed SuDS 
Mitigation I2 

 Pond 0.7 0.7 0.5 

Total SuDS 
Mitigation 
(=I1+0.5xI2) 

  1.1 1.1 1.0 

 

2.17.4 The pollution control features included in the analysis have been incorporated into the site wide 

drainage strategy the location of which can be seen in the Drainage Layout drawing 019593-

RPS-SI-XX-DR-D-0300 contained within Appendix A. 
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3 SURFACE WATER DESIGN PARAMETERS/CONSTRAINTS 

3.1 The new surface water drainage system has been designed using current analysis software, 

MicroDrainage by XP Solutions, ensuring planning guidelines are satisfied to prevent 

uncontrolled flooding of the site and surrounding areas.   

3.2 Flooding shall not be permitted in any area for events up to the 1 in 30 year return period storms.   

3.3 For storms in excess of 1 in 30 year events, controlled temporary overland flooding is permitted 

with flood depths restricted accordingly to consider public Health & Safety. 

3.4 No flooding detrimental to buildings shall occur during any storm event 

3.5 Surface water run-off from paved or other impermeable surfaces shall not be permitted to escape 

onto the surface of adjacent sites. 

3.6 Design Variables 

• Rainfall: FEH Data; FEH CD-R version 3 – Grid Ref E 592000, N 166800. 

• Design Return Period: 2, 30 and 100 (+20% climate change) years. 

• Climate change: rainfall profiles increased by 20% for 100 year return period 

• Volumetric Runoff coefficient: 0.75 Summer, 0.84 Winter 

• Global time of entry: 4mins to all areas, 15mins to gravel areas 

• Infiltration: Ignore for peak flow design 

• Backdrops: Allow in design; maximum depth of 1.5m 

• Velocity: 0.75 m/s for self-cleansing (private drainage) 

 

3.7 The site drainage system has been checked against following storm intensities and durations: 

 Free discharge 

• 2 year return period – 15mins to 1440mins storm duration 

• 30 year return period – 15mins to 1440mins storm duration 

• 100 year return period (+20% climate change) – 15mins to 1440mins storm duration 

No discharge 

• 2 year return period – 15mins to 360 mins storm duration 

• 30 year return period – 15mins to 360 mins storm duration 

• 100 year return period (+20% climate change) – 15mins to 360 mins storm duration 

3.8 Modelled results have been provided as Appendix B for the worst case no discharge scenario. An 

orifice plate of 1mm diameter has been incorporated into the last chamber of the network to 

simulate a closed penstock. These results indicate limited surcharging of the network in the 1 in 2 

year storm, No flooding in the 1:30 year storm and controlled surface flooding in the critical 1 in 

100 year +CC return period. Temporary surface flooding for site hard standings will be limited to 

a maximum depth of 125mm. 
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4  PROPOSED FOUL WATER DRAINAGE 

4.1 A new foul water drainage system is required to serve the new site office and mess facility on the 

site. It is currently proposed that the foul drainage discharges offsite to the D.S. Smith waste 

treatment facility to the north of the site via third party assets. Connection point to be confirmed 

following discussions with third parties. 

4.2 The foul water drainage system is to be designed in accordance with the frequency factors and 

discharge units set out in BS EN 12056-2:2000, ‘Gravity drainage systems inside buildings – Part 

2: Sanitary pipework, layout and calculation’.  The network will accommodate foul water 

discharge from all welfare sanitary ware facilities, hand washing facilities, wash-down, compactor 

and external plant areas as required.  

4.3 The foul water network will typically comprise of gravity sewers, with a package pumping station 

also included to achieve the high level invert connection required at the existing discharge spur. 

Pump stations will be provided with 24 hour emergency storage volume capacity in accordance 

with Building Regulations Document H. Reference should be made to RPS drawing within 

Appendix A. 

4.4 All canteens with hot cooking facilities are to have suitable grease traps or chemical dosing 

systems designed and installed by the specialist kitchen installation contractor.
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5 PROPOSED PROCESS WATER DRAINAGE 

5.1 The onsite surface water drainage network for the site will be split into two separate drainage 

systems. The first drainage system will collect clean surface water runoff (i.e. from building roof 

areas) and store it in the lagoon. The second drainage system will collect ‘dirty’ runoff (i.e. from 

the fuel bunker) and store it in the ‘dirty’ water tank will be constructed below ground as a water 

retaining concrete structure in accordance with BS EN 1992-3:2006 ‘Design of Concrete 

Structures – Part 3: Liquid retaining and containment structures’. This ‘dirty’ water will then be 

used in the process as required (for example for cooling hot ash).  

5.2 Water used in the waste-to-energy process (boiler water) is continually recycled such that the 

facility is not a regular net consumer of water. No boiler water is to be discharged to the surface 

water system. 
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6  ADOPTION & MAINTENANCE  

6.1 The maintenance for all plot specific drainage infrastructure will be the responsibility of the 

owner/occupier of the proposed development. The attenuation pond and associated discharge 

pipe shall also be the responsibility of the site owner/occupier. Details of the maintenance 

activities for the constructed drainage infrastructure will be passed to the end user as part of an 

Operation and Maintenance Manual post completion. Typical maintenance activities may include; 

Element Access Method including 

specific access equipment 

Method of Maintenance  Frequency Required 

Roof Gutters Scaffolding / Cherry pickers to 

be used where required. 

General cleaning of gutters.  Jet 

cleaning where required. 

Periodic inspection of gutters to 

ensure rainwater outlets do not 

become blocked.  Periodic 

renewal of gutter coatings to 

prevent corrosion. 

Oil / Petrol 

Separators 

In accordance with H&S 

regulations and confined spaces 

requirements. 

Refer to manufacturer’s guidance. Bi-annual inspection and 

emptying. 

Channel 

Drains / Kerb 

Drainage 

In accordance with H&S 

regulations. 

Monitor to ensure no blockages 

develop.  Jet cleaning where 

required. 

Bi-annual jet cleaning of channel 

drains. 

Silt-traps and 

Gullies 

In accordance with H&S 

regulations. 

Monitor to ensure no blockages 

develop. 

Bi-annual inspection and emptying 

of all silt traps and gullies. 

Penstock 

Valves/ Non-

Return Flap 

Valves 

In accordance with health and 

safety regulations and confined 

spaces requirements. 

Monitored to ensure no blockages 

develop in accordance with the 

manufacturers recommendations.  

Bi-annual inspection or in 

accordance with the 

manufacturers recommendations, 

whichever occurs sooner. 

Surface Water 

Ponds and 

Swales 

 

In accordance with H&S 

regulations 

General cleaning and monitoring 

to ensure no blockage. Remove 

litter and debris. Cut grass and 

manage vegetation. Inspect inlets 

and outlets 

Bi-annual inspection, cleaning and 

removal of silt and/or debris 

Pumps In accordance with health and 

safety regulations and confined 

spaces requirements. 

Monitored via visual and audible 

alarms in development gatehouse 

to ensure no blockages develop in 

accordance with the 

manufacturers recommendations.  

Bi-annual inspection or in 

accordance with the 

manufacturers recommendations, 

whichever occurs sooner. 

Headwall In accordance with health and 

safety regulations. 

Monitored to ensure no blockages 

develop. 

Bi-annual inspection and 

clearance of any debris  
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 APPENDIX A RPS DRAWINGS 

019593-RPS-SI-XX-DR-D-0300   Proposed Drainage Layout 

019593-RPS-SI-XX-DR-D-0301   Impermeable Areas 

019593-RPS-XX-XX-DR-D-0302  Spring Tide Cycle  
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 APPENDIX B RPS CALCULATIONS 

 



RPS Group Plc Page 1
Technology Services
Sherwood House, Sherwood Ave.
Newark, Nottinghamshire,  NG...
Date 25/10/2018 10:56 Designed by louis.sime
File Checked by
Innovyze Network 2018.1

Rainfall profile

©1982-2018 Innovyze

Storm duration (mins) 360

FEH Data
FEH Rainfall Version 1999

Site Location GB 592000 166800
C (1km) -0.025
D1 (1km) 0.302
D2 (1km) 0.389
D3 (1km) 0.250
E (1km) 0.312
F (1km) 2.546

Peak Intensity (mm/hr) 48.942
Ave. Intensity (mm/hr) 12.485
Return Period (years) 100.0



RPS Group Plc Page 1
Technology Services
Sherwood House, Sherwood Ave.
Newark, Nottinghamshire,  NG...
Date 29/10/2018 12:01 Designed by louis.sime
File WKN Waste to Energy Fac... Checked by
Innovyze Network 2018.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2018 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 30
FEH Rainfall Version 1999

Site Location GB 592000 166800
C (1km) -0.025
D1 (1km) 0.302
D2 (1km) 0.389
D3 (1km) 0.250
E (1km) 0.312
F (1km) 2.546

Maximum Rainfall (mm/hr) 100
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 1.000

PIMP (%) 100
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 0.900
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 7.400 0.185 40.0 0.031 4.00 0.0 0.600 o 150 Pipe/Conduit

2.000 5.600 0.110 50.9 0.022 25.00 0.0 0.600 o 150 Pipe/Conduit

3.000 10.200 0.185 55.1 0.045 4.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 100.00 4.08 4.950 0.031 0.0 0.0 0.0 1.60 28.2 11.2

2.000 72.60 25.07 4.875 0.022 0.0 0.0 0.0 1.41 25.0 5.7

3.000 100.00 4.10 4.950 0.045 0.0 0.0 0.0 1.77 70.2 16.2



RPS Group Plc Page 2
Technology Services
Sherwood House, Sherwood Ave.
Newark, Nottinghamshire,  NG...
Date 29/10/2018 12:01 Designed by louis.sime
File WKN Waste to Energy Fac... Checked by
Innovyze Network 2018.1

Network Design Table for Storm

©1982-2018 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.001 26.500 0.088 300.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
1.002 20.600 0.186 111.0 0.047 0.00 0.0 0.600 o 225 Pipe/Conduit

4.000 24.500 0.123 200.0 0.174 4.00 0.0 0.600 o 525 Pipe/Conduit
4.001 10.300 0.069 150.0 0.106 0.00 0.0 0.600 o 525 Pipe/Conduit

1.003 15.100 0.038 400.0 0.118 0.00 0.0 0.600 o 750 Pipe/Conduit

5.000 11.600 0.039 300.0 0.142 4.00 0.0 0.600 o 375 Pipe/Conduit

1.004 30.900 0.077 400.0 0.000 0.00 0.0 0.600 o 750 Pipe/Conduit

6.000 9.100 0.091 100.0 0.015 4.00 0.0 0.600 o 150 Pipe/Conduit

1.005 35.100 0.100 350.0 0.056 0.00 0.0 0.600 o 750 Pipe/Conduit
1.006 20.700 0.059 350.0 0.160 0.00 0.0 0.600 o 750 Pipe/Conduit
1.007 38.100 0.109 350.0 0.039 0.00 0.0 0.600 o 750 Pipe/Conduit
1.008 30.800 0.123 250.0 0.034 0.00 0.0 0.600 o 750 Pipe/Conduit

7.000 22.100 0.164 135.0 0.123 4.00 0.0 0.600 o 300 Pipe/Conduit
7.001 29.600 0.074 400.0 0.167 0.00 0.0 0.600 o 450 Pipe/Conduit
7.002 44.900 0.112 400.0 0.134 0.00 0.0 0.600 o 450 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.001 71.29 25.66 4.690 0.098 0.0 0.0 0.0 0.75 29.8 25.1
1.002 70.70 25.93 4.602 0.145 0.0 0.0 0.0 1.24 49.3 36.9

4.000 100.00 4.26 4.500 0.174 0.0 0.0 0.0 1.58 342.1 62.8
4.001 100.00 4.35 4.378 0.280 0.0 0.0 0.0 1.83 395.4 101.1

1.003 70.31 26.11 3.891 0.543 0.0 0.0 0.0 1.39 615.4 137.8

5.000 100.00 4.19 4.725 0.142 0.0 0.0 0.0 1.04 115.0 51.3

1.004 69.54 26.48 3.853 0.685 0.0 0.0 0.0 1.39 615.4 171.9

6.000 100.00 4.15 4.950 0.015 0.0 0.0 0.0 1.00 17.8 5.4

1.005 68.75 26.87 3.776 0.756 0.0 0.0 0.0 1.49 658.3 187.6
1.006 68.29 27.11 3.676 0.916 0.0 0.0 0.0 1.49 658.3 225.8
1.007 67.46 27.53 3.617 0.955 0.0 0.0 0.0 1.49 658.3 232.5
1.008 66.91 27.82 3.508 0.989 0.0 0.0 0.0 1.77 779.9 238.8

7.000 100.00 4.27 4.800 0.123 0.0 0.0 0.0 1.35 95.5 44.4
7.001 100.00 4.76 4.486 0.290 0.0 0.0 0.0 1.01 160.7 104.7
7.002 100.00 5.50 4.412 0.424 0.0 0.0 0.0 1.01 160.7 153.1



RPS Group Plc Page 3
Technology Services
Sherwood House, Sherwood Ave.
Newark, Nottinghamshire,  NG...
Date 29/10/2018 12:01 Designed by louis.sime
File WKN Waste to Energy Fac... Checked by
Innovyze Network 2018.1

Network Design Table for Storm

©1982-2018 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.009 11.600 0.046 250.0 0.216 0.00 0.0 0.600 o 750 Pipe/Conduit
1.010 32.000 0.128 250.0 0.053 0.00 0.0 0.600 o 750 Pipe/Conduit
1.011 6.900 0.028 250.0 0.089 0.00 0.0 0.600 o 750 Pipe/Conduit
1.012 5.100 0.020 250.0 0.000 0.00 0.0 0.600 o 750 Pipe/Conduit
1.013 12.000 0.048 250.0 0.000 0.00 0.0 0.600 o 750 Pipe/Conduit
1.014 3.000 0.020 150.0 0.229 0.00 0.0 0.600 o 600 Pipe/Conduit
1.015 29.000 0.193 150.3 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.009 66.70 27.93 3.385 1.629 0.0 0.0 0.0 1.77 779.9 392.3
1.010 66.14 28.23 3.338 1.682 0.0 0.0 0.0 1.77 779.9 401.6
1.011 66.02 28.30 3.210 1.771 0.0 0.0 0.0 1.77 779.9 422.1
1.012 65.94 28.35 3.083 1.771 0.0 0.0 0.0 1.77 779.9 422.1
1.013 65.73 28.46 3.062 1.771 0.0 0.0 0.0 1.77 779.9 422.1
1.014 65.68 28.49 3.000 2.000 0.0 0.0 0.0 1.99 561.6 474.3
1.015 65.25 28.73 2.980 2.000 0.0 0.0 0.0 1.98 561.1 474.3

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.015 5.000 2.787 2.650 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 3.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Region England and Wales
Return Period (years) 30 M5-60 (mm) 19.200
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Synthetic Rainfall Details

©1982-2018 Innovyze

Ratio R 0.400 Cv (Winter) 0.840
Profile Type Summer Storm Duration (mins) 30
Cv (Summer) 0.750
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Online Controls for Storm

©1982-2018 Innovyze

Orifice Manhole: POND, DS/PN: 1.014, Volume (m³): 11.8

Diameter (m) 0.001 Discharge Coefficient 0.600 Invert Level (m) 3.000
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Storage Structures for Storm

©1982-2018 Innovyze

Tank or Pond Manhole: POND, DS/PN: 1.014

Invert Level (m) 3.000

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 246.5 2.880 961.9
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for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 3.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH D3 (1km) 0.250

FEH Rainfall Version 1999 E (1km) 0.312
Site Location GB 592000 166800 F (1km) 2.546

C (1km) -0.025 Cv (Summer) 0.750
D1 (1km) 0.302 Cv (Winter) 0.840
D2 (1km) 0.389

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 20

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 S1 15 Summer 2 +0% 30/15 Summer 100/15 Summer
2.000 CP 30 Winter 2 +0% 30/15 Summer 100/15 Summer
3.000 INT1 15 Summer 2 +0% 100/15 Summer 100/15 Summer
1.001 S2 15 Winter 2 +0% 30/15 Summer 100/15 Summer
1.002 S3 15 Winter 2 +0% 30/15 Summer 100/15 Summer
4.000 S4 15 Winter 2 +0% 100/15 Summer 100/15 Winter
4.001 S5 15 Winter 2 +0% 100/15 Summer 100/15 Winter
1.003 S6 15 Winter 2 +0% 30/15 Winter 100/15 Winter
5.000 S7 15 Summer 2 +0% 100/15 Summer 100/15 Winter
1.004 S8 15 Winter 2 +0% 30/15 Winter
6.000 S9 15 Summer 2 +0% 100/15 Summer 100/15 Winter
1.005 S10 15 Winter 2 +0% 30/15 Winter
1.006 S11 360 Winter 2 +0% 30/15 Winter
1.007 S12 360 Winter 2 +0% 30/60 Winter
1.008 S13 360 Winter 2 +0% 30/15 Summer
7.000 S14 15 Winter 2 +0% 30/15 Summer 100/15 Summer
7.001 S15 15 Winter 2 +0% 30/15 Summer 100/15 Winter
7.002 S16 15 Winter 2 +0% 30/15 Summer
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 5.002 -0.098 0.000 0.26 6.4 OK 2
2.000 CP 4.902 -0.123 0.000 0.07 1.5 OK 2
3.000 INT1 5.009 -0.166 0.000 0.16 9.3 OK 2
1.001 S2 4.816 -0.099 0.000 0.59 16.2 OK 2
1.002 S3 4.718 -0.108 0.000 0.53 23.8 OK 2
4.000 S4 4.627 -0.398 0.000 0.13 35.6 OK 1
4.001 S5 4.541 -0.361 0.000 0.21 51.9 OK 1
1.003 S6 4.166 -0.475 0.000 0.27 94.5 OK 1
5.000 S7 4.874 -0.226 0.000 0.33 29.2 OK 1
1.004 S8 4.124 -0.479 0.000 0.25 118.4 OK
6.000 S9 4.995 -0.105 0.000 0.20 3.1 OK
1.005 S10 4.047 -0.479 0.000 0.24 126.0 OK
1.006 S11 4.043 -0.383 0.000 0.05 23.2 OK
1.007 S12 4.045 -0.322 0.000 0.04 23.7 OK
1.008 S13 4.047 -0.210 0.000 0.04 22.9 OK
7.000 S14 4.912 -0.188 0.000 0.30 25.2 OK 2
7.001 S15 4.699 -0.237 0.000 0.37 50.9 OK 1
7.002 S16 4.636 -0.226 0.000 0.50 71.7 OK
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.009 S17 360 Winter 2 +0% 30/15 Summer 4.048
1.010 S18 360 Winter 2 +0% 30/15 Summer 4.048
1.011 S19 360 Winter 2 +0% 2/240 Winter 4.043
1.012 INT2 360 Winter 2 +0% 2/120 Winter 4.043
1.013 S20 360 Winter 2 +0% 2/120 Winter 4.043
1.014 POND 360 Winter 2 +0% 2/30 Winter 4.043
1.015 S21 60 Winter 2 +0% 2.980

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.009 S17 -0.086 0.000 0.08 36.2 OK
1.010 S18 -0.040 0.000 0.06 36.2 OK
1.011 S19 0.083 0.000 0.09 35.5 SURCHARGED
1.012 INT2 0.210 0.000 0.10 34.8 SURCHARGED
1.013 S20 0.231 0.000 0.07 34.1 SURCHARGED
1.014 POND 0.443 0.000 0.00 0.0 SURCHARGED
1.015 S21 -0.600 0.000 0.00 0.0 OK
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 3.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH D3 (1km) 0.250

FEH Rainfall Version 1999 E (1km) 0.312
Site Location GB 592000 166800 F (1km) 2.546

C (1km) -0.025 Cv (Summer) 0.750
D1 (1km) 0.302 Cv (Winter) 0.840
D2 (1km) 0.389

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 20

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 S1 15 Winter 30 +0% 30/15 Summer 100/15 Summer
2.000 CP 15 Winter 30 +0% 30/15 Summer 100/15 Summer
3.000 INT1 15 Winter 30 +0% 100/15 Summer 100/15 Summer
1.001 S2 15 Winter 30 +0% 30/15 Summer 100/15 Summer
1.002 S3 15 Winter 30 +0% 30/15 Summer 100/15 Summer
4.000 S4 360 Winter 30 +0% 100/15 Summer 100/15 Winter
4.001 S5 360 Winter 30 +0% 100/15 Summer 100/15 Winter
1.003 S6 360 Winter 30 +0% 30/15 Winter 100/15 Winter
5.000 S7 15 Summer 30 +0% 100/15 Summer 100/15 Winter
1.004 S8 360 Winter 30 +0% 30/15 Winter
6.000 S9 15 Summer 30 +0% 100/15 Summer 100/15 Winter
1.005 S10 360 Winter 30 +0% 30/15 Winter
1.006 S11 360 Winter 30 +0% 30/15 Winter
1.007 S12 360 Winter 30 +0% 30/60 Winter
1.008 S13 360 Winter 30 +0% 30/15 Summer
7.000 S14 15 Winter 30 +0% 30/15 Summer 100/15 Summer
7.001 S15 15 Winter 30 +0% 30/15 Summer 100/15 Winter
7.002 S16 15 Winter 30 +0% 30/15 Summer
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 5.133 0.033 0.000 0.62 14.9 SURCHARGED 2
2.000 CP 5.081 0.056 0.000 0.27 5.5 SURCHARGED 2
3.000 INT1 5.102 -0.073 0.000 0.39 22.6 OK 2
1.001 S2 5.076 0.161 0.000 1.30 35.8 SURCHARGED 2
1.002 S3 4.934 0.107 0.000 1.26 56.2 SURCHARGED 2
4.000 S4 4.745 -0.280 0.000 0.03 9.2 OK 1
4.001 S5 4.746 -0.157 0.000 0.06 14.8 OK 1
1.003 S6 4.750 0.109 0.000 0.08 26.6 SURCHARGED 1
5.000 S7 4.992 -0.108 0.000 0.85 74.3 OK 1
1.004 S8 4.753 0.150 0.000 0.07 32.4 SURCHARGED
6.000 S9 5.025 -0.075 0.000 0.50 7.8 OK
1.005 S10 4.754 0.228 0.000 0.07 35.8 SURCHARGED
1.006 S11 4.752 0.327 0.000 0.09 43.4 SURCHARGED
1.007 S12 4.750 0.383 0.000 0.09 45.3 SURCHARGED
1.008 S13 4.750 0.492 0.000 0.08 46.6 SURCHARGED
7.000 S14 5.145 0.045 0.000 0.68 57.6 SURCHARGED 2
7.001 S15 5.031 0.095 0.000 0.99 136.9 SURCHARGED 1
7.002 S16 4.953 0.091 0.000 1.38 199.2 SURCHARGED
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.009 S17 360 Winter 30 +0% 30/15 Summer 4.750
1.010 S18 360 Winter 30 +0% 30/15 Summer 4.746
1.011 S19 360 Winter 30 +0% 2/240 Winter 4.750
1.012 INT2 360 Winter 30 +0% 2/120 Winter 4.746
1.013 S20 360 Winter 30 +0% 2/120 Winter 4.748
1.014 POND 360 Winter 30 +0% 2/30 Winter 4.746
1.015 S21 60 Winter 30 +0% 2.980

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.009 S17 0.616 0.000 0.16 75.2 SURCHARGED
1.010 S18 0.658 0.000 0.13 76.8 SURCHARGED
1.011 S19 0.790 0.000 0.20 79.7 SURCHARGED
1.012 INT2 0.914 0.000 0.23 79.2 SURCHARGED
1.013 S20 0.936 0.000 0.16 77.5 SURCHARGED
1.014 POND 1.146 0.000 0.00 0.0 SURCHARGED
1.015 S21 -0.600 0.000 0.00 0.0 OK
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 3.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH D3 (1km) 0.250

FEH Rainfall Version 1999 E (1km) 0.312
Site Location GB 592000 166800 F (1km) 2.546

C (1km) -0.025 Cv (Summer) 0.750
D1 (1km) 0.302 Cv (Winter) 0.840
D2 (1km) 0.389

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 20

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 S1 15 Winter 100 +20% 30/15 Summer 100/15 Summer
2.000 CP 15 Winter 100 +20% 30/15 Summer 100/15 Summer
3.000 INT1 15 Winter 100 +20% 100/15 Summer 100/15 Summer
1.001 S2 15 Winter 100 +20% 30/15 Summer 100/15 Summer
1.002 S3 15 Winter 100 +20% 30/15 Summer 100/15 Summer
4.000 S4 15 Winter 100 +20% 100/15 Summer 100/15 Winter
4.001 S5 15 Winter 100 +20% 100/15 Summer 100/15 Winter
1.003 S6 15 Winter 100 +20% 30/15 Winter 100/15 Winter
5.000 S7 15 Winter 100 +20% 100/15 Summer 100/15 Winter
1.004 S8 15 Winter 100 +20% 30/15 Winter
6.000 S9 15 Winter 100 +20% 100/15 Summer 100/15 Winter
1.005 S10 15 Winter 100 +20% 30/15 Winter
1.006 S11 15 Winter 100 +20% 30/15 Winter
1.007 S12 15 Winter 100 +20% 30/60 Winter
1.008 S13 15 Winter 100 +20% 30/15 Summer
7.000 S14 15 Winter 100 +20% 30/15 Summer 100/15 Summer
7.001 S15 15 Winter 100 +20% 30/15 Summer 100/15 Winter
7.002 S16 15 Winter 100 +20% 30/15 Summer
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 6.003 0.903 3.476 0.99 24.0 FLOOD 2
2.000 CP 6.001 0.976 1.265 0.77 15.8 FLOOD 2
3.000 INT1 6.005 0.830 4.724 0.53 31.0 FLOOD 2
1.001 S2 6.001 1.086 0.696 2.31 63.7 FLOOD 2
1.002 S3 6.002 1.176 2.257 1.55 69.5 FLOOD 2
4.000 S4 6.011 0.986 11.240 0.48 129.0 FLOOD 1
4.001 S5 6.003 1.101 3.114 0.81 201.6 FLOOD 1
1.003 S6 6.000 1.359 0.897 0.91 318.4 FLOOD 1
5.000 S7 6.001 0.901 1.334 1.49 130.8 FLOOD 1
1.004 S8 5.990 1.387 0.000 0.81 390.0 FLOOD RISK
6.000 S9 5.960 0.860 0.018 0.88 13.7 FLOOD
1.005 S10 5.947 1.421 0.000 0.74 390.9 FLOOD RISK
1.006 S11 5.896 1.471 0.000 1.03 484.8 FLOOD RISK
1.007 S12 5.831 1.465 0.000 0.93 495.4 FLOOD RISK
1.008 S13 5.736 1.478 0.000 0.84 506.5 FLOOD RISK
7.000 S14 6.010 0.910 10.100 1.18 99.6 FLOOD 2
7.001 S15 6.002 1.066 2.526 1.66 229.1 FLOOD 1
7.002 S16 5.995 1.132 0.000 2.19 317.2 FLOOD RISK
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.009 S17 15 Winter 100 +20% 30/15 Summer 5.650
1.010 S18 360 Winter 100 +20% 30/15 Summer 5.479
1.011 S19 360 Winter 100 +20% 2/240 Winter 5.479
1.012 INT2 360 Winter 100 +20% 2/120 Winter 5.479
1.013 S20 360 Winter 100 +20% 2/120 Winter 5.479
1.014 POND 360 Winter 100 +20% 2/30 Winter 5.479
1.015 S21 60 Winter 100 +20% 2.980

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.009 S17 1.515 0.000 1.92 903.1 SURCHARGED
1.010 S18 1.391 0.000 0.22 133.2 SURCHARGED
1.011 S19 1.519 0.000 0.35 139.5 SURCHARGED
1.012 INT2 1.647 0.000 0.40 138.7 SURCHARGED
1.013 S20 1.667 0.000 0.29 137.4 SURCHARGED
1.014 POND 1.879 0.000 0.00 0.0 SURCHARGED
1.015 S21 -0.600 0.000 0.00 0.0 OK
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