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12 – Hull Sludge Treatment Facility – Non-Technical Summary 
 
 
Introduction 
The Non-technical summary has been written to support the application to vary the 
existing bespoke Environmental Permit (EPR/WP3030GC) for the Facility on behalf 
of Yorkshire Water Services Limited (YW) (‘the Operator’). In order to satisfy the 
requirements of the Environmental Permitting Regulations (EPR) 2016, the Operator 
must apply to the Environment Agency for a change (variation) to an existing 
Environmental Permit. 
 
As part of its operations, YW is refurbishing an existing sludge treatment facility 
(STF) at Hull Wastewater Treatment Works (WwTW).  The permit variation is 
required to take account of the proposed changes at the wider Hull site, which 
include the refurbishment of a number of facilities on site to improve the Anaerobic 
Digestion (AD) process which produces biogas used for the generation of heat and 
power.  
 
Overview 
Hull WwTW is located in Salt End, east of the city of Hull.  An approximate grid 
reference for the site is TA 16453, 29155.  The site address is: 
 
Hull STF 
Yorkshire Water Services Ltd 
Hull Waste Water Treatment Works 
Hull Road 
Kingston upon Hull 
HU12 8EY 
 
Currently the site undertakes anaerobic digestion of sewage sludge from the on-site 
Hull WwTW, and liquid and cake imports from other satellite WwTW sites in the 
surrounding region.  
 
The biogas produced from the process is currently burnt in the three Combined Heat 
and Power (CHP) engines to generate electricity for the WwTW and heat for the 
digesters (hereafter referred to as ‘the Facility’). It also feeds the existing dual-fuel 
boiler. Currently the Facility is operated under Permit number EPR/WP3030GC. The 
import of sewage sludge from satellite WwTW’s and the AD facility (hereafter referred 
to as ‘the Plant’) are currently outside the environmental permit boundary and are 
subject to a T21 exemption.  
 
The Facility, once refurbished, will continue to process indigenous sludge from Hull 
WwTW and will also receive imported sludge and cake.  
 
The STF will treat a maximum of 77.1 tDS/d of sewage sludge. The process is based 
on mesophilic AD generating biogas used to generate electricity and heat in a 
combined heat and power (CHP) plant. There is dewatering and lime treatment of the 
digested sludge. 
 
Description of the STF process 
The permitted activities on site are the import, screening and storage of liquid sludge, 
import of sludge cake and re-wetting, storage and screening of primary and surplus 
activated sludge (SAS) generated at Hull WwTW. All sludge and cake will be sent to 
the four current digester tanks via the feed tanks for AD (the other two digest ers will 
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be decommissioned) and biogas will be transported to the two gas holders. The pre-
digestion activities are covered, and air extracted for odour treatment. Imported 
sludge, primary sludge and SAS are thickened, combine with re-wetted cake and 
then undergo mesophilic AD. The AD plant generates biogas for combustion in three 
CHP engines to produce electricity to be used on site and the heat to be used in the 
heat exchangers for the AD process.  The current waste biogas burner will be 
decommissioned, and a new burner will be installed. The existing boilers will be 
decommissioned, and new boilers will be installed. The digestate is limed, dewatered 
and the centrate generated treated in the waste water treatment plant .  
 
Primary sludge is pumped from the WwTW to a screen feed tank where it combines 
with imported liquid sludge. The sludge is screened and then transfer red to a 
screened sludge storage tank. Screened imported and primary sludge then combine 
with surplus activated sludge (SAS). The combined and blended sludge is pumped to 
the thickening process. The sludge is thickened with the addition of liquid polymer 
and the thickened sludge is pumped to the digester feed tank.   
 
Sludge cake is imported by road delivery and off loaded into a cake reception unit. 
The cake is re-wetted and pumped via an above ground rising main to the digester 
feed tank. Within the digester feed tank re-wetted sludge cake combines with the 
thickened imports, primary and SAS sludges.   
Thickened sludge from the digester feed tank is pumped to the digesters and 
digested sludge overflows to two de-waterer feed tanks. From the de-waterer feed 
tank, sludge is pumped and limed for pathogen reduction before dewatering using 
centrifuges.  
 
Sludge is dewatered with the addition of polymer. Digested, dewatered and lime 
treated sludge cake will be transferred by conveyors to a concrete slab for export 
from site. An open sided barn is provided on site for storage when cake export is not 
possible. Processed limed sludge cake is recycled to agricultural land under the 
Sludge Use in Agriculture Regulations.   
 
Centrate generated from the dewatering of sludge is returned to the WwTW for final 
treatment.  
 
Biogas generated by the digestion process is stored in dual biogas holders. The gas 
is used for generation of electricity by combustion in three CHP engines with an 
installed maximum thermal input of 1.362 MW per CHP. The heat generated by the 
CHP engines will be used to heat the digesters. Two duty/assist boilers with an 
installed maximum thermal input of 2.8MW each will be used to provide additional 
heat for the digesters, and these will run on biogas or natural gas. The CHP’s will 
provide all the heat required for the digesters at most operating temperatures. The 
boilers will provide additional heat in cold weather.  
 
A waste gas burner is provided for emergency flaring of biogas. The flare will also be 
used during periods of breakdown and maintenance and periods where excess gas 
is generated.  
 
There is an odour control unit (OCU2) adjacent to the sludge cake import facility. This 
OCU is installed to reduce odours from the STF.   
 
The upgrade and refurbishment will involve the following changes: 

• New liquid sludge imports facility and blending with indigenous primary sludge 
in new sludge imports tank including liquid sludge screening facility and 
transfer to existing primary sludge and secondary sludge storage tanks. 
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• New sludge cake imports facility. 
• Four of six digesters to be re-seeded and the remaining two to be 

decommissioned. 

• New digester sludge feed pumps, digester mixing pumps, heat exchangers, 
recirculation pumps. 

• Replacement of digester isolation valves and pipework. 
• Full mechanical & electrical (M&E) refurbishment of digesters including 

complete replacement of instrumentation. 

• Two new biogas holders, a new flare and two new boilers. 

• The digester compound will have its surfaces upgraded to concrete and the  
contaminated drainage is returned to the process. 

• New ferric chloride dosing system connected into the existing WwTW ferric 
dosing system. 

• New sludge dewatering plant, including two centrifuges, polymer and lime 
dosing systems. Replacement macerators and dewatering feed pumps. 

• Cake barn modifications to ventilation and layout. 

• The following infrastructure will be decommissioned 

• Existing hot water boilers; 
• Existing waste gas burner (and demolition); and 

• Existing digester feed pumping station. 

• The following are outputs from the process: 

• Treated sludge cake  
• Dewatering liquors are recirculated for treatment through the WwTW; 

• Biogas stored in gas holders, then either: 

• Burnt in CHPs; 

• Used to run the hot water boilers; or 
• Flared in the waste biogas burner. 

• Grit (small amount) – deposited into skip tip before taken off site. 
 
Permitting history 
Yorkshire Water (YW) originally applied for a PPC S1.1A(1)(b)(iii) activity for burning 
fuel from a waste >3MW <50MW, the permit was issued on 1st June 2009.  
 
On 8th April 2013 an IED initiated variation confirmed that schedule 1 to the EPR 
Regulations was updated to reflect the implementation of the Industrial Emissions 
Directive. This changed the S1 activity to a waste operations activity R1.  
 
YW currently imports sludge into the STF under a T21 exemption ref WEX185480. 
 
Existing activities  
The current permit (waste operation for the combustion of biogas) permit number 
EPR/WP3030GCV003 covers: 

• Three CHP engines, each of 1,362 MWth input capacity; and 

• Two standby hot water boilers of rating 4 MWth each. To be 
decommissioned.  

 
Permit variation 
This permit variation is required because the upgrade and refurbishment work  is to 
replace the existing boilers with new boilers and because imports of sludge will 
exceed the T21 exemption limit. The permit variation is required to reflect these 
changes and increase the permit boundary for the area taken up by the new assets. 
The EA requested YW apply for an IED installation permit because the AD plant 
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treats >100t wet tonnes sludge per day. This was confirmed by the EA in writing on 
the 9th July 2019. 
Therefore, this permit variation is to vary YW’s waste operation permit for combustion 
to add activity 5.4 for biological treatment with the import of sludge and combustion 
as Directly Associated Activities.  
 
The new boilers will be classified as new under the Medium Combustion Plant 
Directive. This introduces new emission limit values under the Environmental 
Permitting Regulations 2016 Medium Combustion Plant Schedule 25 A. 
 


