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Emissions to sewer and water

All process liquor and surface water runoff, other than some uncontaminated roof water, is 
collected and discharged via underground drainage systems to Esholt WwTW for full 
treatment prior to discharge to the River Aire.  Process liquor emissions comprise liquor from 
raw and digested sludge dewatering processes, condensate e.g. from biogas handling, 
cleaning washwater and surface water runoff.  Discharge points are shown on Figure 3.  Key 
sources are as follows:

• Discharge point S1 comprises surface water runoff and cleaning wash water from local site 
areas as well as boiler blowdown and biogas condensate.

• Surface water runoff, cleaning wash water, thickener liquors and centrate are discharged 
to Esholt WwTW via emission point S2

• Liquor from the dewatering centrifuges, cleaning wash water and surface water runoff is 
discharged to Esholt WwTW via local emission points S3.

• Surface water runoff from the conditioning pad is combined with surface water runoff from 
the adjacent Biowise composting plant at the leachate pumping and is transferred to Esholt 
WwTW for full treatment via emission point S1 (refer to Figure 4).

• Uncontaminated roof water from the boiler house and the export barn are discharged to 
infiltration basins via local emission points W1, W2 and W3.

A copy of the site drainage plan is provided as Figure 4. Site drainage is also shown, overlain 
on site surfacing, in Figure 5.

Esholt WwTW treats effluent from off site and from the STF, and has consent limits in place 
covering all outputs.  There has been no requirement to separately characterise or assess the 
outputs from the STF, or any effects of these on receiving waters, separately from the wider 
WwTW.  As such no monitoring data is available at this time.

YW is committed to undertake a 12-month programme of monitoring of process liquors 
returned to the WwTW to characterise the emissions – refer to Form C2 Q6-8 for details of 
the proposed monitoring programme. 
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6 Resource efficiency and climate change 

6a Describe the basic measures for improving how energy efficient your 
activities are 

YW consumption and generation data is collated and stored within a web-based energy 
database. This enables the business to produce bespoke reports as required by internal 
stakeholders. 

Monthly energy consumption hubs are held to review ongoing energy use and performance. 
These are supported with discussions regarding how asset operation can be modified, or 
capital intervention made, to reduce energy use. This is further supported by YW 
requirements under the Energy Saving Opportunity Scheme (ESOS) compliance programme. 
YW conducts energy surveys that are discussed with the site operational teams. The findings 
of the surveys are collated into a final report and presented to senior management.  

YW have published performance commitments in relation to the amount of biogas that is 
derived from the sludge processed. The higher the efficiency of biogas production the greater 
the potential for electricity generation. There is a daily generation hub that seeks to identify 
any generation issues and rectify them promptly.  

Overall annual energy and carbon performance is publicly shared via the company annual 
report as part of the Streamlined Energy and Carbon Reporting (SECR) requirements. 

Energy is monitored and managed on a regular basis through the Energy and Recycling 
Team.  Energy consumption and energy generation reports are run and reviewed regularly 
and are recorded on YW’s Performance Zone.  YW also participates in a number of 
mandatory and voluntary carbon reporting schemes.  YW sets itself targets for energy 
consumption and energy generation at both a strategic and operational level.  YW has 
dedicated teams which focus on: 

• Maximising renewable energy generation; and  
• Implementing strategic and site-specific energy efficiency projects. 

Table C3: 6a-1 below describes the measures taken on site to minimise energy use. 
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Heat exchangers (explain where fitted 
and add more lines if appropriate) 

Yes Heat exchangers are used in the CHP engine and 
boiler economisers. 
The LTHW ring main is fed from the boilers and also 
receives heat from the engine jacket and oil cooling 
systems through plate heat exchangers.  This is 
exported to provide space heating for the adjacent 
Esholt Hall (owned and operated by YW) as well as 
pre-heating biogas feed to the CHPs. 

Re-use of spent cooling water N/A  

Minimisation of water use and re-
circulating water systems for energy 
saving 

Yes Preference is given to the use of final treated effluent 
rather than mains water where water quality demand 
allows. 

Good insulation Yes All boilers, anaerobic digesters and pipework are 
insulated 

Plant layout to reduce pumping distances Yes Where existing layout allows 

 

6b Provide a breakdown of any changes to the energy your activities use up 
and create 

The main site energy sources are electricity from the public supply, gas oil (used to fire boilers 
1 and 2 only) and biogas generated by the anaerobic digesters which is combusted in the 
CHP engine to generate electricity.  Heat is also recovered from the CHP and used in the two 
composite boilers and waste heat boiler to generate steam for the THP and hot water for the 
LTHW ring main.  The LTHW ring main in term provides space heating for the adjacent Esholt 
Hall as well as pre-heating biogas feed to the CHPs.  Biogas is also used as back-up fuel 
supply for the composite boilers.  

Table C3: 6b-1 shows the energy balance for the site.  Electricity generated on site is used to 
power site equipment.  There is currently no facility to export any excess to the national grid. 
To maintain control of energy consumption, and improve it where possible, electricity and fuel 
consumption is reported and reviewed on a regular basis. 

YW is currently investigating the option of bringing a gas connection onto site to provide 
mains gas for operation of these steam raising boilers.  This solution would replace gas oil as 
the main fuel source.  
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Form C6 Supporting Information 

3 How much do you want to discharge? 

3b, c, d and f 

All liquor from raw and digested sludge thickening and dewatering processes, condensate 
(e.g. from biogas handling), cleaning / washdown effluent and all surface water runoff, other 
than roof water from two buildings on site, is collected and discharged via underground 
drainage systems to the Esholt WwTW for full treatment prior to discharge to the River Aire.   

YW do not currently undertake any routine monitoring of this discharge.  It is noted that these 
discharges include surface water runoff from hardstanding areas within the installation, 
including the cake pad and therefore discharges will vary according to rainfall. 

Calculations have been used to estimate the volume of effluent returned to Esholt WwTW.  
These values have been provided for indicative purposes and not for the purpose of deriving 
any permit conditions at this time. The estimated figures presented have been calculated as 
follows: 

Figure C6: 3-1 – Process return calculation  

 

 

Indigenous

SAS Volume 1,890,000             Primary Volume 750,000

SAS %DS 0.73% Primary %DS 3.65%

Imports

Volume 360,000 Combined volume 2,640,000

%DS 4.00% Combined  %DS 1.56%

assume 1:1 for t to m3

Thickener

Input Volume 3,000,000 Thickener Return Liquor 

Input %DS 1.8% Volume 2,075,375

Target Thickness 6.0%

Volume to digesters 924625.0

Digester

Feed %DS 6%

%VS 75%

%VS destruction 45%

Output %DS 4.0%

Output Volume 905,901.34    

Centrifuge Centrifuge Return Liquor 

Input Volume 905,901.34    Volume 755,861      

Input %DS 4.0%

Target Solids 24%

Cake Volume 150,039.91    

Total Sum (annum) 2,831,236 m3/yr

Total per day 7,757 m3/d
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Figure C6: 3-2 – Rainfall plus process return calculation 

 

 

 

Main AD area 1,000 m2

Dewatering Area 810 m2

Cake pad surface area 455 m2

Expected cake pad runoff (annum) 2,265,000 Litres ~ 6.21 M3/d

Average Rainfall (annum) 1000 mm

Source: https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/weather/learn-about/uk-past-events/regional-climates/north-east-england_-climate---met-office.pdf

Source: https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/weather/learn-about/uk-past-events/regional-climates/north-east-england_-climate---met-office.pdf

Highest monthly rainfall (mm) 92 mm

Daily rainfall (mm) (averaged) 3.07 mm

Estimated cake pad runoff per day (based on highest monthly rainfall data) 1,395.33 l/d

Cake pad surface area 455.00 m2

Highest run off (cubic metres per day) 1.40 m3/d

+
Process returns 7757 m3/d

=
Sum worst case cake pad run off and process returns 7758.21 m3/d
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5a, b2 Should your discharge be made to the foul sewer? 

Form C6 directs YW to answer questions 5a and 5b2.  These questions cannot be answered 
by YW as the STF is co-located on site with the WwTW.  These questions appear to be 
directed at applicants who wish to discharge to surface water or groundwater, which does not 
apply to YW (all effluent/contaminated water is returned to the WwTW).   

No further information is therefore provided in relation to these specific questions. 

6a, b, c How will the effluent be treated? 

All liquor from raw and digested sludge thickening and dewatering processes, condensate 
(e.g. from biogas handling), cleaning / washdown effluent and all surface water runoff, other 
than roof water from two buildings on site, is collected and discharged via underground 
drainage systems to the co-located Esholt WwTW for full treatment prior to discharge to the 
River Aire.  YW do not undertake effluent treatment within the STF installation boundary. 

7b, c, d, e, f, g What will be in the effluent? 

All liquor from raw and digested sludge thickening and dewatering processes, condensate 
(e.g. from biogas handling), cleaning / washdown effluent and all surface water runoff, other 
than roof water from two buildings on site, is collected and discharged via underground 
drainage systems to the Esholt WwTW for full treatment prior to discharge to the River Aire.  
This position has been managed for a long period within YW without a requirement for a 
formal discharge consent between the YW STF and the YW WwTW.  The WwTW treats 
effluent from off site and from the STF, and has consent limits in place covering all outputs.  
Therefore, there has been no requirement to separately characterise or assess the outputs 
from the STF, or any effects of these on receiving waters, separately from the wider WwTW.  
As such there is no such information available at this time.   

YW is committed to undertake a period of monitoring in order to characterise the liquors 
returned to the WwTW.  The programme of monitoring is identified in response to Form C2, 
Q6-8. Samples will be taken manually from a suitable location(s) upstream of the WwTW 
inlet, and will be submitted to a laboratory facility that can test to the appropriate standard. It 
is proposed this sampling will be carried out for a period of 12 months.  The data will be used 
to complete an environmental impact assessment in accordance with Environment Agency 
guidance.  The findings of the monitoring, analysis and impact assessment will be provided to 
the Environment Agency within 18 months of permit issue (refer to Proposed Improvement 
Programme below). 

8d, e, f Environmental risk assessments and modelling 

Refer to information provided above in response to question 7. 

9a, b, d, e, f, h, i Monitoring arrangements 

YW do not currently undertake any routine monitoring of effluent discharged to the co-located 
Esholt WwTW.  There is no flow monitoring and sampling equipment currently in place or 
proposed at this time. The grid reference of emission points and proposed sampling points for 
S1, S2 and S3 (refer to Figure 3) are as follows: 

  









Application for Environmental Permit Variation 
Section IV: Figures 

Esholt STF 
Yorkshire Water Services Ltd 

 

 
 

  
 

Section IV: Figures 
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Figure 1 Site Location Plan 
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Figure 2 Site Layout Plan 
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Figure 3 Principal emission points 
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Figure 4 Drainage Plan 
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Figure 5 Drainage and Surfacing






