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Dear Sarah,

Thank you for your email “Schedule 5 Notice — Maple Lodge EPR/FP3435LA/V006" on 6 June
2023. Please see below for the answers to your questions:

Section 1 - EWC codes
1) Anaerobic Digestion EWC codes

You have requested the following EWC waste codes for acceptance to be treated in the anaerobic
digestion process EWC codes:

16 1002 - Aqueous liquid wastes other than those mentioned in 16 10 01 (comprising
but not limited to: Centrate liquor Final effluent from wastewater treatment works), and

+ 1908 09 - Grease and oil mixture from oil / water separation containing only edible oil
and fats

According to your process flow diagram, all filtrate and centrates leave the site boundary as an
indirect discharge, we cannot locate how/where centrate liquor and final effluent from
wastewater treatment works (16 10 02) will be accepted as part of the process.

We would expect the addition of 19 08 09 would cause the digester outputs to fall outside of the
sludge use in agriculture regulations and mean that your site would be undertaking co-digestion.
As such we require further information on the classification of this waste.

a) Describe how and where you intend to accept 16 10 02 into the installation activity or
confirm the removal of this 16 10 02.

b) For code 19 08 09 provide:
i. The source of the waste.
ii. Your understanding of why the acceptance of 19 08 09 would not be co-digestion.

¢) If you confirm this waste as co-digestion:
i. Either confirm the removal of 19 08 09, or
ii. Provide a non-technical summary and BAT assessment to demonstrate how you will
operate the site for co-digestion.

Jacobs UK Ltd 3
C230606-2



Memorandum

Answer 1a
Thames Water imports ‘Liquors’ 16 10 02 including thickening and dewatering liquors,
centrate and filtrate from other Thame Water sites for treatment through the UWWTD process.

These ‘Inter-site Liquors' are imported by tanker solely from other Thame Water sites to Maple
Lodge STC 'Head of Works’, reception area at the location indicated on the site plan
B22849AM-JAC-MPL-DR-0002.pdf’ and as shown on the amended Process Flow diagram
B22849AZ-JA-MAPLS1ZZ-LSX-DR-P-0003.pdf .

‘Liquors' imported by tankers are discharged to the ‘Head of works', via flexible hoses, where
they are pumped to the head of the works — see Liquor Imports in the attached process flow
document. The import area is concreted and part of the site drainage, with the drainage
flowing into the pumping station and pumped to the head of the works.

Liquor imported at this location will have similar characteristics to those described in the
attached updated Liquor proposal ‘Response to Q5 Maple STC RFI - January 2023 (version 2)
the imports being produced by similar processes at other Thames Water sites — please note
this proposal includes updated locations also shown on attached site Process flow diagram
and Site plan.

For clarity Thames Water have removed the import of 16 10 02 from Table C3-1b(i) Waste
accepted into Anaerobic Digestion import point.

Regarding 16 10 02 final effluent from wastewater treatment works. Thames Water utilises
final effluent under code 16 10 02 for operation of the installation, but again does not import
it for the purposes of digestion. It is understood that the use of final effluent for make up of
polymer, cleaning purposes does not need to be within the permit. As such, Thames Water will
remove this code from the specified table.

Answers 1b and Q1c

Thames Water confirms the removal of 19 08 09 Grease and oil mixture from oil / water
separation from Table C3 1b (i) Waste accepted into Anaerobic Digestion import in this
application as set out below:

Table C3-1b(i): Waste accepted for Anaerobic Digestion

Waste Code Description of Waste

19 02 06 sludges from physico/chemical treatment other than those mentioned
in 19 02 05 (sewage sludge only)

19 06 06 digestate from anaerobic treatment of animal and vegetable waste
(sewage sludge only)

19 08 05 sludges from treatment of urban waste water
191212 other wastes (including mixtures of materials) from mechanical
treatment of wastes other than those mentioned in 19 12 11 (sewage
sludge only)
Jacobs UK Ltd
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Section 2 - Emissions to Air
2) Standby Generators

You have requested within your application the consolidation of permit EPR/MB3295YC which
includes emission point A11 and A12 (standby generators 1 and 2). You confirmed in an e-mail
response dated 30/03/2023 that emission points A11 and A12 do not meet the definition of a
directly associated activity (DAA) to activity S5.4 A(1) (b)(i) being applied for, and have agreed
to not progress the consolidation of standard rules permit EPR/MB3295YC.

a) Confirm that you agree not to consolidate permit EPR/MB3295YC

b) Update ‘Figure 2 Installation Boundary and Air Emission Points’ plan to remove A11
and A12.

¢) Update all relevant document to reflect the removal of emission point A11 and
A12.

Answer 2a: Thames Water confirms not to consolidate permit EPR/MB3295YC with the
current variation application.

Answer 2b: An updated ‘Figure 2 Installation Boundary and Air Emission Points’ plan is
provided, document “*B22849AM-JAC-SGH-DR-0002".

Answer 2c:
The following documents have been updated and are resubmitted:
e "TW_STC_EPR_08a_MPL_APPF”, a Bioaerosol Risk Assessment (version R2, 12" June
2023).
e “TW_STC_EPR_08a_MPL_APPH”, a LDAR Plan (version 2,12th June 2023) - as per
Question 9 of this Schedule 5.
e “TW_STC_EPR_08a_MPL_APPJ”, an Accident Management Plan (version 2, June
2023).
e B22849AM-JAC-MPL-DR-0003.pdf ‘Site areas within the installation boundary’

Section 2 - Best Available Techniques (BAT)

The Best Available Techniques (BAT) Reference Document for Waste Treatment provides
standards to which facilities should comply with. In line with this guidance, we require responses
to the following questions:

3) Waste acceptance and pre-acceptance
Under BREF guidance BAT conclusion 2 you must set up and implement a waste characterisation
and pre-acceptance procedure and set up and implement waste acceptance procedures. We

have reviewed the following procedures:

+  Acceptance of TWUL Inter-site sludge and cake, and
«  Acceptance of Third-Party Waste Imports
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These are generic and not directly applicable to the site you are applying to permit. Your
procedures must reflect the activities being carried out on site. On further review of your
procedures these do not meet the requirements of Biological waste treatment: appropriate
measures for permitted facilities - Guidance - GOV.UK (www.gov.uk). Key areas that require
addressing include but are not limited to non-conformance/rejection, sampling and visual
assessment.

Provide a waste pre-acceptance and waste acceptance procedure in line with guidance
Biological waste treatment: appropriate measures for permitted facilities - Guidance - GOV.UK
(www.gov.uk) that is specific to the site you are applying to permit.

Answer 3

Please find attached updated versions of the following documents which include
consideration of key areas including but are not limited to non-conformance/rejection,
sampling and visual assessment:

e Acceptance of Third Party waste Imports EMW-ESS-012, Version 9
e Acceptance of TWUL Inter-site Sludge, Cake and Sludge Liquors, Version 3

Thames Waters Acceptance of TWUL Inter-site Sludge, Cake and Sludge Liquors, Version 3 has
been updated to emphasise specific activities which can/cannot be carried out at individual
sites. (see Section 1 Purpose and Appendix 1). The document also emphasizes the
importance of referring to each sites Environmental Permit.

Please note that the requirements of our Acceptance of Third Party Waste EMS, version 9,
apply at all sites where Thames Water accept Third Party Waste.

4) Waste Tracking and Inventory

Under BREF guidance BAT conclusion 2c you must set up and implement a waste tracking
system and inventory. In response to this you have advised “Item c is broadly not met, due to the
nature of the operations on site. Waste tracking is not undertaken as imported materials are not
stored or held separately on site. The imported waste (excluding UWWTD derived waste from the
sewer system) is tracked through the pre-acceptance process and to which discharge point it was
discharged into the process. Retention times within the process are understood, and digestate
outputs are tracked to land via BAS.” This response does not meet BAT and you are required to
demonstrate how you will meet BAT for the Installation activities that you are applying for.
Guidance on tracking can be found in our guidance Biological waste treatment: appropriate
measures for permitted facilities - 6. Waste pre-acceptance, acceptance and tracking — Guidance
GOV.UK (www.gov.uk).

a) Explain how you will meet the requirements of BAT conclusion 2c in relation to the
implementation of a waste tracking and inventory system.

b) Provide a written description of the waste tracking system in line with BAT
conclusion 2a.

Answer 4a and 4b:

Maple Lodge STC operates on a continuous digestor feed of combined indigenous and
imported sludge. Once imported sludge is accepted it is not possible to track individual loads
of sludge or separate from the indigenous UWWTD flow. However it can be estimated that
following acceptance sludge will progress through the treatment process according to the
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average residence times of each process unit (see Table 4.0 Sludge treatment Centre Tank
Inventory' below).

The below information can be used to estimate progress of sludge through the treatment
process as necessary — please also see updated Acceptance of TWUL Inter-site Sludge, Cake

and Sludge Liquors, Version 3

Table 4.0 Sludge Treatment Centre Permit Tank Inventory

Tank Purpose Number Operational [Construction |Average Retention
Volume (m3) Time (where

available)

Primary sludge Picket Fence 4 430 Steel 1.3 hours

Thickener

SAS Picket fence thickener |1 525 Concrete 6.1 hours

Import Reception Tank 1 525 Steel 9.42 hours

Sludge Blending Tank 1 1,050 Steel 16.9 hours

Primary Digester Tank 8 3407 Concrete 21.71 days

Secondary Digester Tank 14 2,200 Concrete 20 Days

*Note imported sludge - is only processed through reception tank, sludge blending tank,
primary digestor tank, secondary digestor tank.

5) Emission Points

Under BREF guidance BAT conclusion 3 you must establish and maintain an inventory of
wastewater and waste gas streams. On review of your inventory the national grid references
(NGR) provided for some of emission points do not match the locations on your emission point
plan.

(Note: The inventory was provided in response to question 3g of the Request for further
information dated 27/1/2023 and should be updated)

Provide an updated emissions inventory, and if required an updated emission point plan that
addresses the below points.

a) You identified national grid references (NGR) for emission points A13, A14, A15,A17,
A18 and A19 that do not match the location on the emission point plan. Provide the
correct NGRs for emission point A13, A14, A15,A17, A18 and A19

Jacobs UK Ltd
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Answer 5a

separate attachment.

The inventory of emission points is updated as below. An updated site plan is provided as a

Monitoring point NGR Monitoring Methodology | Assessment
frequency (standard) procedures
Boilers 23, 2b, 2c, 2d | TQ 04113 Annual Note to be
92240 made in a log
of the total
number of
hours each
boiler is run
on gas oil
only
A5a (Boiler 2a) Oxides of BS EN 14792
Nitrogen -
Annual
A5b (Boiler 2b) Oxides of BS EN 14792
Nitrogen -
TO 041 13 Annual
A5c (Boiler 2¢c) 92240 Oxides of BS EN 14792
Nitrogen -
Annual
A5d (Boiler 2d) Oxides of BS EN 14792
Nitrogen -
Annual
A8a (CHP Engine 2a) | TQ 03897 Oxides of BS EN 14792
92312 Nitrogen — BS EN 15058
Annual BS EN
Carbon 12619:2013
Monoxide -
Annual
VOCs - Annual
A8b (CHP Engine 2a) Oxides of BS EN 14792
Nitrogen — BS EN 15058
TQ 03897 Annual
92312 BS EN
Carbon 12619:2013
Monoxide —
Annual
Jacobs UK Ltd
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VOCs - Annual

A9(Biogas Flare) Hours of
operation -
continuous
If over 876 BSEN 14792 | BSEN 15058
hours then: BS EN
TQ 04038 Oxides of 12619:2013
92074 Nitrogen —
Annual
Carbon
Monoxide —
Annual
VOCs - Annual
A13 (Primary digester | TQ 04104 n/a
PRV) 92125
A14 (Primary digester | TQ 04105 n/a
PRV) 92152
A15 (Primary digester | TQ 04132 n/a
PRV) 92146
A16 (Primary digester | TQ 04127 n/a
PRV) 92122
A17 (Primary digester | TQ 04091 n/a
PRV) 92027
A18 (Primary digester TQ 04096 n/a
PRV) 92059
A19 (Primary digester | TQ 04120 n/a
PRV) 92056
A20 (Primary digester TQ04117 n/a
PRV) 92024
S1 - Post Digestion TQ 03926 n/a MCERTS or
LMUOB 92366 ISO/IEC
17025
S2 - SAS Picket Fence | 1Q 04181 n/a MCERTS or
i i 92174 ISO/IEC
Thickener Liquors il
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S3 — Primary Picket n/a MCERTS or
Fence Thickener ISO/IEC
Liquors, Primary Drum | TQ 04185 17025
Thickener Liquors, 92207

SAS Belt Liquors,
Biogas Condensate

6) Adequate storage capacity

Under BREF guidance BAT conclusion 4 you must ensure adequate storage capacity. On
assessment of your application, you have advised that you will be accepting 600,000(t) per year
of indigenous and imported liquid sludge with a HRT (hydraulic retention time) of between 12
and 15 days and an daily capacity of 1,500 tones. We would like to confirm if this volume is
correct as your tonnages should be provided in wet tonnes/total tonnes received and it is not
clear if this is the case. i.e. Total tonnage of waste received in wet tonnes at the point of
acceptance to site (Picket fence thickeners, SAS tank, Raw Sludge tank and Sludge reception
tank).

Example AD calculation once dewatered.
27,256/12 =2,271m3/d,
2,271m3/d x 365 days = 829,036m3 per year digestion volume

a) Provide calculations to clarify the request for capacity to treat the 600,000(t) of
waste requested per year.

b) Confirm that your requested total tonnage accepted per year is in wet tonnes/total
tonnes.

Please see below revised calculations and updated application Table C3-1a for use this
application

Answer 6a
Thames Water have reviewed the calculation for anaerobic digestion capacity of 600,000 wet
tonnes per annum as follows:
e 3,407 (digester volume) x 8 (no. of digesters) = 27,256
e 27,256/ 18 days retention = 1,514 m3 per day - retention time at Maple Lodge STC
is 18 day
o 1,514 x365=7552,691 m3 per year with growth at 5% = 580,326 m3 per year,

Total calculated: 580,326 m3 per year rounded to 600,000 m3 per year.

Answer 6b

Thames Water confirms that the anaerobic digestion capacity of 600,000 (t) above equates to
a total requirement for an Annual import tonnage of 2,500,000 wet tonnes of unthickened
sludge as calculated below (please see updated application Table C3-1a)

Jacobs UK Ltd 10
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Import Calculation
e Primary Sludge: 45.21tds/day; worse case 0.15% dry solids = 3,014 m3/day =
1,100,000 m3/year

e SAS: 20.55 tds/day; worse case 0.70% dry solids = 2,935 m3/day = 1,071,429
m3/year

o Imported sludge : 16.44 tds/day; worse case 3.00% dry solids = 548 m3/day =
200,000 m3/year

Total Combined import calculation 2,371,429 m3/year; rounded to 2,500,000 m3/year

Jacobs UK Ltd
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Table C3-1a - Types of activities

Treatment Centre
(Sewage Treatment
Works)

AR1

Recovery or a mix of recovery and
disposal of non-hazardous waste with
a capacity exceeding 75 tonnes per
day (or 100 tonnes per day if the only
waste treatment activity is anaerobic
digestion) involving biological
treatment

Anaerobic digestion of permitted
waste in 22 digesters followed by
combustion of biogas produced from
the process

through to digestion and recovery of
by-products (digestate and biogas).

tonnes per day

(throughput

based on
27,256/ 18 days
=1,514m3 per
day

1,514 x 365 =
552,691 tonnes
rounded to
600,000)

organic substances which are
not used as solvents

R 13 Storage of waste pending
any of the operations
numbered R1 to R12
(excluding temporary storage,
pending collection, on the site
where the waste is produced)

D 8 Biological treatment not
specified elsewhere in this
Annex which results in final
compounds or mixtures which
are discarded by means of any
of the operations numbered
D1to D12

D 15 Storage pending any of
the operations numbered D1
to D14 (excluding temporary
storage, pending collection,

on the site where the waste is
produced)

. i . . Activit Annex | and Il codes and Non-hazardous waste
Installation name Schedule 1 references Description of the Activity .y A .
Capacity descriptions treatment capacity
Maple Lodge Sludge S5.4 A1 (b) (i) From receipt of permitted waste 1,514 wet R3: Recycling reclamation of Maximum waste throughput

2,500,000 tonnes per annum
including indigenous UWWTD
derived sludge from within
the wider Sewage Treatment
Works. For volume
calculations, please see Note
1 below.

Directly Associated Activities

Jacobs UK Ltd
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AR2 Imports of waste, including sludge from other sewage treatment works and imports of municipal liquids or sludges in similar composition to UWWTD derived
materials;
AR3 Blending of indigenous sludges and imported wastes/waste sludge prior to treatment;
AR4 Storage of digestate prior to dewatering;
AR5 Dewatering of digested sewage sludge;
AR6 Transfer of dewatering liquors via site drainage back to the head of the sewage treatment works;
AR7 Transfer of surface water runoff via site drainage back to the head of the sewage treatment works;
ARS8 Storage of dewatered digested sludge cake prior to offsite recovery;
AR9 Storage of biogas
AR10 Transfer of biogas condensate via site drainage back to the head of the sewage treatment works;
AR11 Combustion of biogas (or fuel oil) in MCPD (and SG) compliant biogas CHP engines and boiler units
AR12 Storage of wastes
AR13 Operation of siloxane filter plant;
AR14 Operation of biogas flare stack
AR15 Storage of diesel; and
AR16 Storage of raw materials
Waste Operations
Description of the waste operation Annex | (D codes) and Hazardous waste treatment Non-hazardous waste treatment capacity
Annex Il (R codes) and capacity
descriptions
AR17 Imports of wastes to the works inlet for treatment D13 - Blending or mixing n/a Maximum waste throughput 100,000 tonnes
through the UWWTD route prior to submission to any of per annum
Jacobs UK Ltd 4
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the operations numbered
D1toD12.

Digested sludge cake for temporary storage pending
off-site removal

R13: Storage of waste
pending any of the
operations numbered R1 to
R12 (excluding temporary
storage, pending collection,
on the site where it is
produced).

R3: Recycling or reclamation
of organic substances which
are not used as solvents

n/a

Maximum waste throughput 1,000 tonnes
per annum

For all Waste Operations

Total capacity

64,376 wet tonnes

[a] + [b]

Total STC treatment
capacity (tank volume)

61,876 wet tonnes

[a]

Total cake storage capacity

2,500 wet tonnes

[b]

For waste imports to the head of the works

Annual throughput (tonnes
each year)

Maximum waste throughput
100,000 tonnes per annum

For waste imports of digested sludge cake for temporary storage

Annual throughput (tonnes
each year)

Maximum waste throughput
1,000 tonnes per annum

Note 1 —Import Calculation is based on:

Primary Sludge: 45.21tds/day; worse case 0.15% dry solids = 3,014 m3/day = 1,100,000 m3/year

SAS: 20.55 tds/day; worse case 0.70% dry solids = 2,935 m3/day = 1,071,429 m3/year

Imported sludge : 16.44 tds/day; worse case 3.00% dry solids = 548 m3/day = 200,000 m3/year
Total Combined import calculation 2,371,429 m3/year; rounded to 2,500,000 m3/year
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7) Site Plan

You have provided ‘Figure 2 Installation Boundary and Air Emission Points’ submitted
10/02/2023. This includes “tanks excluded from permit scope” identified as “VFA balancing
tanks". It is unclear why these have been excluded and we require clarification as to how these
tanks are not included within the installation process being applied for.

a) Explain why you have excluded these tanks from your permit boundary.

b) If the tanks are to be included, update and resubmit your site plan and all relevant
documents affected by this change.

Answer 7a

Thames Water understands the Environment Agency has confirmed that assets containing
un-thickened sludge, prior to thickening are excluded from IED AD and remain part of UNWT
process.

Thames Water confirm the first tank excluded at Maple is the ‘Primary Sludge Tank' —the
most westerly of the two tanks. This is a holding tank for primary sludge before it is subject to
thickening processes. Therefore as Thames Water understands the Environment Agency has
confirmed that assets containing un-thickened sludge, prior to thickening are excluded from
IED AD and remain part of UNWT process the tank has been excluded from this application

Please see the attached Process Flow Diagram includes the ‘Primary Sludge Tank ' as an asset
outside the scope of the installation boundary and excluded from the permit boundary as
shown in Site Plan.

The second tank -the most easterly of the two and referred to is referred to as the “VFA
balancing tank” and has been disused (since January 2020). The tank has been excluded
from the permit boundary as indicated on the site plan. The tank is not shown on the Process
Flow diagram as it is neither part of the permitted activity or the UWWT process - it is disused.

Answer 7b: Not applicable.

8) Appropriate Abatement

Under BREF guidance BAT conclusion 14d you must collect and direct emissions to an
appropriate abatement system. Appropriate abatement systems are outlined in BAT conclusion
34 and 53. On review of your application you confirmed in your response dated 10/02/2023
that “Thames Water commits to covering permitted open tanks at the facility in accordance with
the IED and BAT 14" and that “Thames Water will take a risk-based approach, including use of
PAS110, to determine our approach to abatement if required for individual tanks at Maple
Lodge". While this provides a commitment to abate tanks we require further details on what
abatement will be proposed, and that it will meet the requirements of BAT 14, BAT 34 and BAT
53.

a) Specify the abatement technology that will be implemented in line with BAT 14d
and BAT 34.

b) Provide a written statement which explains why the abatement plant will be
effective at treating point source waste gas and odour emissions.

Jacobs UK Ltd
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¢) Confirm the sources/tanks that the abatement plant will serve.

Answer 8a

Any abatement technology implemented in line with BAT 14d and BAT34 will be gas engines
or odour control units depending upon the outcomes of a risk-based approach, which includes
PAS110 digestate stability and targeted monitoring of releases from open top tanks.

Answer 8b

We are developing solution types that will be effective at treating point source waste gas or
odour, that can be optioned and have site specific details applied to them if the risk-based
approach and monitoring demonstrate that it is needed.

Answer 8c

Any proposed solutions, such as coverings and collection systems, will be subject to a risk-
based approach including the ‘EA Cost benefit methodology' and deliverability informed by
health and safety considerations. The sources/tanks that are being reviewed for abatement
are:

Site Source/Tank Duty Number of tanks
Maple Lodge Sludge Tank 1

Maple Lodge Reception Tank 1

Maple Lodge Sludge blending tank 1

Maple Lodge Secondary digester tank 14

9) Leak Detection and Repair Plan (LDAR)

Under BREF guidance BAT conclusion 14h you must provide a LDAR programme. On review of
‘Leak Detection and Repair Plan (LDAR) — Maple Lodge' dated 1 July 2022 we have identified
some inconsistencies with your application which require clarification/amendment. Section 2.1
‘identifying Assets' identifies biogas assets that are scheduled for routine proactive inspection.
These assets do not match what you have applied for in your permit, or your emission point plan
i.e. you have identified two emergency flare stacks, but only one in your application.

a) Update and resubmit Section 2.1 of your LDAR plan to reflect the biogas assets that
will be permitted under this application.

Answer 9a: Please find attached document “TW_STC_EPR_08a_MPL_APPH"”, a LDAR Plan
(version 2,12 June 2023).

10) Gas Recovery System

Under BREF guidance BAT conclusion 14 you must contain, collect and treat diffuse emissions,
storing, treating and handling waste and material that may generate diffuse emissions in
enclosed equipment. Under BREF guidance BAT conclusion 15 BAT is to use flaring only for
safety reasons or for non-routine operating conditions by ensuring the correct plant design and
plant management. In your clarification response received on the 10/03/2023 you stated in
relation to the floating roof digesters that “Thames Water commits to implementing an
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engineering design, which may result in replacement of tanks or reduction in number of
applicable tanks. The plan will include any proposed amendments to gas utilisation plant, gas
storage infrastructure for the biogas produced during anaerobic digestion, pressure relief valves
and gas pipework that may be required.” We require further information on how you will ensure
the correct plant design to meet BAT.

a) Explain the solution that will be implemented to prevent the diffuse emissions from
the floating roof digesters.

b) Explain the solution that will be implemented to provide the provision of a gas
recovery system with sufficient capacity and the use of high-integrity relief valves.

Answer 10a

In our response dated 10/3/2023 we confirmed an engineering design would be undertaken
that would address the gas storage infrastructure. In the context of the existing floating roofs,
the biogas storage infrastructure that will be operational at the end of this project will not
utilise floating roofs and the system will include a roof design that will contain the produced
biogas and prevent diffuse emissions. The exact design of the roofs will be established during
the detail design phase of the project and will be informed by number of tanks that remain in
use and whether they are refurbishment of the existing tank structures or replacements. The
roof designs will be in accordance with Thames Water's Asset Standard's and water industry
standard specifications.

Answer 10b

In our response dated 10/03/2023 we confirmed an engineering design would be undertaken
that would address the gas utilisation plant. The detail design phase of the project will inform
any changes to the gas recovery system and to the associated biogas storage capacity
required to meet the aim of the flaring only being used for safety and / or non-routine
operating conditions. The solution will be in accordance with Thames Water's Asset standards
and water industry standard specifications which requires the provision with sufficient capacity
and the use of high-integrity relief valves.

11) Secondary Containment

Under BREF guidance BAT conclusion 19 you must undertake techniques to reduce the
likelihood and impact of overflows and failures from tanks and vessels with techniques identified
as the provision of secondary containment.

On review of ‘Maple Lodge STC — Containment Options Report’ you have provided two separate
containment areas advising a total containment capacity of 15,600m 3 (25% of the total tank
volume) however we cannot identify how this volume has been achieved in the containment
areas identified. For the secondary digester containment area, you have advised a containment
area of 44.2m with a bund wall height of 2m (including freeboard), and for the Primary Digesters
and SAS area 2000m3 plus canal storage area 5,700m3. Your containment options report
should clearly identify the bund volume against the containment requirements.

a) For the secondary digester area, update and resubmit ‘Maple Lodge STC -
Containment Options Report’ to:

Jacobs UK Ltd 5
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i. Identify the total containment volume of the proposed solution for this area.

ii. Provide evidence that it will contain 25% of the total tank inventory, or
110% of the single largest tank in line with CIRIA 736 requirements.

iii. Provide evidence, including spill modelling to clearly show that the
containment solution will provide adequate containment in the event of a
catastrophic failure.

b) For the Primary Digesters and SAS assets containment area, update and resubmit
‘Maple Lodge STC — Containment Options Report’ to:

i. Identify the total containment volume of the proposed solution for this area,
including the canal storage area.

ii. Provide evidence that it will contain 25% of the total tank inventory, or
110% of the single largest tank in line with CIRIA 736 requirements

You have identified a ‘Canal below ground spill area’ within your proposed containment solution.
It is not clear that this area will meet the requirements of CIRIA 736 once repurposed.

c) For the area identified as ‘Canal below ground spill retention area’ update ‘Maple
Lodge STC - Containment Options Report’ to confirm that this area once repurposed
will meet the requirements of CIRIA 736.

You have identified the volume of the sludge tank and SAS storage tank as 525m3. This does
not match the volumes identified all you Accident Management Plan or non-technical summary.

d) Update and resubmit ‘Maple Lodge STC - Containment Options Report’ to include
the correct tank volumes for the sludge tank and SAS storage tank and ensure your
containment solution has sufficient volume to include any updated tank volumes.

You have provided ‘Figure 3.3 — Primary Digesters and SAS asset area contained model’ to
demonstrate how your proposed solution will contain volumes in the event of a spill. On review
of this it is not clear how the proposed solution would contain spills from the ‘Primary Digester
tanks 5-8 with only a flow guiding wall in place. You must clearly demonstrate how your
proposed containment solution will mitigate the risk from all tanks.

e) Update and resubmit ‘Maple Lodge STC — Containment Options Report’ to include
spill modelling that demonstrates that your proposed containment solution will
mitigate the risk for all relevant tanks.

f) Should your proposed containment solution not mitigate the risk from all relevant
tanks, update and provide your revised solution to address this.

You have advised in Section 4.2.1 that jetting distance has been calculated to be up to 9m and
this distance is not met due to space constraints. Section 6.3.1 of CIRA 736 sets out the
requirements for the consideration of jetting and identified alternatives where bund walls are
constricted.

g) Update and resubmit ‘Maple Lodge STC - Containment Options Report’ to include
solutions for jetting in line with CIRIA 736.

You have proposed bund walls of 2m. CIRIA 736 (section 6.3.1) addresses the height of bund
walls and requires that generally bund walls should not exceed 1.5m in height outlining the
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reasons why. CIRIA further states that there may be circumstances where it will be necessary to
exceed 1.5m, but risk assessments should be completed with the HSE and, if appropriate fire and
rescue services consulted.

h) Confirm that you will undertake risk assessment for all bund walls over 1.5m in line
with section 6.3.1 CIRIA 736 requirements.

You have advised within your containment report that “The rainfall volume has not been
included in the design, as according to CIRIA if the critical volume is 25% of the net volume of
tanks onsite, no specific allocation for rainfall is required.” Section 4.3.3 of CIRIA 736 set out the
requirement to include rainfall. We are unclear where you have identified that rainfall should not
be included.

i) Update and resubmit ‘Maple Lodge STC - Containment Options Report’ containment
solution to include rainfall, or clarify under what section in CIRIA 736 you have
identified that rainfall should not be included within your solution.

Answer 11a

Please see section 3.3.2 of the revised containment options report, which details the choice of
the 25% rule, and includes the appropriate volumes. This is expanded in section 3.4.1. The
solution is set out in section 4 of the report.

Answer 11b
Please see section 3.3.2 of the revised containment options report which details the choice of
the 25% rule, and includes the appropriate volumes. This is expanded in section 3.4.1.

Answer 11c
Please see section 4.1.1 of the revised containment options report.

Answer 11d

The tank volumes included within the Maple Lodge STC — Containment Options Report are
correct. The volumes identified in the Accident Management Plan and non-technical
summary are updated and re-submitted.

Answer 11e
Please see the revised containment options report

Answer 11f
Please see the revised containment options report, specifically section 4 which outlines the
proposed solutions.

Answer 11g
Please see section 4.2.1 of the revised containment options report

Answer 11h
Please see section 4.1.1 specifically in relation to option 3 of the revised containment options
report.

Answer 11i
The report has been updated to include rainfall, please see section 3.3.2 of the revised
containment options report.

Jacobs UK Ltd 7
C230606-2



Memorandum

12) Flood Gates

On review of ‘Maple Lodge STC — Containment Options Report' you have in identified in your
preferred option the use of flood gates. CIRIA C736 states that for Class 2 and 3 containment,
penetrations of the bund should be avoided. Where it is impracticable to provide sufficient
containment, you should demonstrate how you have considered remote secondary containment
and/or tertiary containment.

Where flood gates are the only option available (due to specific site issues i.e. space constraints)
you will need to clearly demonstrate how flood gates will be able to withstand the hydraulic
pressure of a catastrophic failure. and demonstrate how they will be managed, maintained,
inspected, operated and tested to remain effective and leak proof. Written procedures should
also be provided operating techniques to ensure the flood gates are properly sealed when not in
use and that there will be no accidental opening of the gates.

a) Provide an explanation/justification to demonstrate why flood gates are the only
viable option demonstrating how you have considered potential remote secondary
containment solutions.

b) Should flood gates not be the most viable option, update and resubmit ‘Maple
Lodge STC - Containment Options Report’ to provide your preferred secondary
containment solution.

¢) Should your preferred containment solution require the permit boundary to be
amended, update and resubmit all relevant site plans to reflect the new site plan.

d) Should flood gates be the only option, update and resubmit your ‘Maple Lodge STC
- Containment Options Report’ to include:

i. An explanation of how flood gates will be operated to ensure any spill is
contained.

ii. An explanation of how any flood gate will be able to tolerate any outward
hydraulic pressure from a catastrophic tank failure.

iii. An explanation of how flood gates will be properly sealed when not in use.
iv. A systematic procedure demonstrating how you will ensure no accidental
opening of the flood gates. It should also establish who is responsible for the
opening and closing of flood gates during a 24-hour period.

v. An explanation of how long it would take any spill to reach the flood gates.

vi. A description of the leak testing, and frequency of testing that would be
carried out on the flood gates.

vii. A maintenance/inspection regime that would be implemented to ensure
that any flood gates remain effective for the lifetime of their operation.

Answer 12a

All the tanks requiring containment are located in the same area which makes the area more
suited to local secondary containment. In addition, a combination of the site's topography and
available space, limits what is achievable using remote secondary containment. Much of the
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area within the site boundary is already occupied with existing assets where there is no space
to safely constructed remote containment storage. The remaining areas within the site
boundary are either in Flood Zone 3 or at ground levels higher than at the tank location.

As the area is not frequently trafficked, to maintain vehicular access to the area floodgates are
being proposed. These will normally be in the closed position with an indication and alarm via
SCADA if any of the gates are not closed. Access steps to aid pedestrian access have been
added so that the vehicular gates do not need to be opened for pedestrian access.

Alternatives such as ramps are not suitable due the unavailability of space to fit the ramp in at
a gradient that would not limit the types of vehicles that is able to access the area.

Answer 12b - please see answer to 12a
Answer 12c - please see answer to 12a

Answer 12d, i

When not in use the flood gates will normally be in the closed position with an indication and
alarm via SCADA if any gates are not closed. For vehicular access\ egress, the gates will be
unlocked manually opened and closed then locked immediately behind the vehicle on entry
and exit.

Answer 12d, ii

The flood gates will be designed in accordance with the appropriate British Standards and
Eurocodes. Taking account of the appropriate loads of the retained sludge including any
potential impact load as a result of tank failure. Guidance in Section 6.3.8 of CIRIA 736 will be
followed in the determination of hydrodynamic loads as a result of sudden failure of a tank.
The gates will be fitted as on-seating gates, so during operation the pressure acting on the
gate is acting directly into the frame and sealing surface, increasing the seal pressure.

Answer 12d, iii

As the gates will normally be in the closed position when not in use, the gates will always be
properly sealed whether in use or not. This is because sealing against the gate sill and frame
engages when the gate is closed.

Answer 12d, iv

The flood gates are normally closed and alarmed normally. Gates are designed to be lockable
and will normally be locked. Keys to unlock the gates will be located in a secure key box within
the Admin Building. Responsibility for control of the gate key and operation of the gate will be
with the Site Performance Manager. Gates are alarmed so any open gate would raise an alarm.
In addition, daily site tours by Thames Water Operatives would highlight any open gate
allowing it to be addressed.

Answer 12d, v
The actual time will be dependent on the tank failing and its location relative to the gates. It is
expected that any flows from tank failure will reach the gates in less than 5minutes.

Answer 12d, vi
Leakage testing of the gate is expected to be carried using a temporary ‘tank’ constructed
around the gate on the wet side to allow testing to the full containment height. Testing will be

Jacobs UK Ltd
C230606-2



Memorandum

in accordance with CIRIA 736 Section 6.3.7. Where possible structural connections for the
temporary ‘tank’ will be included in the design of the gate and support structure. Gates will be
leak tested during the commissioning and then at after any major repairs such as seal
replacement (10-15years) or when visual inspections indicators for leakage.

Answer 12d, vii
A maintenance/ inspection regime that would be implemented to ensure that any flood gates
remain effective for the lifetime of their operation.

A full maintenance and inspection plan will be developed as part of the final design. However,
as a minimum any maintenance) inspection regime would include the following:

Monthly exercising of gates to ensure operation

6monthly visual inspection of gate including seals, hinges, paint coating and latches
6monthly greasing of hinges

10-15years repaint, replace gate seals and leakage test

13) Waste water emissions during storm overflow conditions at the WwTW

Routine emissions to the WwTW from the installation will be controlled via monitored emissions
as an indirect discharge (as defined in the Waste Treatment BREF). However, as WwTW
periodically discharge sewage during storm conditions, it's possible that wastewater from the
installation could bypass the WwTW treatment processes and be emitted as a direct discharge to
water. It is not clear from the application how this abnormal situation will be prevented.
Operators of environmental permits cannot emit waste waters directly to surface waters without
detailed risk assessment. You must therefore have procedures to prevent the discharge of
wastewater from the installation from bypassing the WwTW treatment processes directly to
surface water during storm overflow conditions.

a) Provide written procedures that describe the site's contingency arrangements to
prevent digestate and process effluent being discharged off site while the WwTW are
in storm conditions.

b) Provide a description of the buffer storage proposals to control or hold emissions in
the event of storm overflow conditions at the WwTW.

¢) Should any contingency arrangements use storage tanks to act as a buffer, provide
evidence that demonstrates the waste waters or digestates can be held in this storage
during the period of storm overflows.

Answer 13

Thames Water confirms that wastewater emissions from the STC enter the inlet after the
storm overflow and therefore, these emissions cannot bypass the WwTW treatment process or
be emitted as a direct discharge to water.

Note, this information can be included as an addendum to your accident management plans as
part of BAT conclusion 21, Emissions from accidents and incidents.
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14) Bioaerosol Risk assessment (BRA)

You provided in response to the request for further information (RFI) dated 27/02/2023 an
updated ‘Maple Lodge STC Bioaerosol Risk Assessment’' (BRA). On review of this document, we
require some points of further clarification.

Table 1: Point Source emissions to air includes air emissions that have been removed from your
application. (A6 and A7 Biogas flare, and A11 and A12 standby Engines 1 and 2 which you have
confirmed are not DAA's to the installation activity being applied for)

a) Update ‘Table 1’ of your BRA to include only the emission points that you have
applied to be permitted.

b) Specify if the Biofilter identified in emission point A10 is an open or closed biofilter.

Answer 14a and b
Please see attached an updated version of the BRA.

Please note emission point A10 is not considered within the scope of the installation and
therefore is now excluded from the scope of the Bioaerosol Risk Assessment.

The OCU present is associated with the operation of the UWWT process and specifically used
to abate a pumping station at the location. It is not associated with the operation of a sludge
treatment asset.

We have therefore reviewed the inclusion of A10 (OCU) in the permit application have
removed it from the permit as it aligns to the UWWTD. (please also see TWUL reply to
question 19)

Section 4 - Odour Management Plan

Odour Management plans should be completed in line with guidance Environmental permitting:
H4 odour management and Best Available Techniques (BAT) Reference Document for Waste
Treatment. Revise the OMP addressing the questions below:

15) Wind Rose
Under H4 guidance wind direction should be taken into consideration. On assessment of your
OMP section 2.3 you have taken into consideration wind direction, but the data is from 2019

only and it is not clear how this is representative.

Update and resubmit your OMP to include a representative wind rose and reference
data.

Answer 15

Section 2.4 on page 11 has been updated with the following:

Heathrow Airport meteorological station (approximate location NGR E 506952 N 176574) is
located approximately 14.9 km northwest of the site and is considered the closest most
representative meteorological monitoring station to the site. Data is recorded at the
meteorological station in hourly measurements and the figure below presents the relationship
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between the frequency and speed of wind from compass point directions for the combined
years 2015 — 2019. The figure illustrates the predominant wind direction to be south
westerly, which means receptors northeast of the site would have the highest probability of
experiencing potential increases in odour emissions.

Figure 1: Wind rose — Heathrow Airport meteorological station 2015 - 2019
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.
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There is no on-site weather station at Maple Lodge STW, rainfall is monitored. Weather on site
can be reviewed if complaints are received or during periods of abnormal operations. The
internal ‘Weather' SharePoint site provides adverse weather information, and the UK Met
Office website can also be used.

16) Activity Description

You have provided section 2.5.3 ‘Sludge Treatment Centre Permit Activities’ this advises that you
have two ground mounted flares. It is our understanding that this is not the case anymore. You
have also applied for activities to import waste to the head of the works and to import and
temporarily store cake from third party sites as part of your application. Your OMP should reflect
the activities you are applying to carry out.

Update and resubmit your OMP to reflect and include all activities you are applying to carry
out. This should include all activities in relation to:

e The S5.4 A(1)(b)(i) for the recovery or a mix of recovery and disposal of non-
hazardous waste with a capacity exceeding 100 tonnes per day.

e The physical treatment of non-hazardous waste relating to Table C3-1b(iii): Waste
accepted for temporary storage and transfer
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e - The physical treatment of non-hazardous waste relating to table Table C3-1b(ii):
Waste accepted at the head of works import point.

Answer 16

"The S5.4 A(1)(b)(i) for the recovery or a mix of recovery and disposal of non-hazardous waste
with a capacity exceeding 100 tonnes per day' has been considered throughout the ORA
where process units have been assigned ‘'STC', Sludge Treatment Centre. Further
consideration in the Section 4 of the OMP and in Tables 4.1, 4.4 and 4.6.

'The physical treatment of non-hazardous waste relating to Table C3-1b(iii): Waste accepted
for temporary storage and transfer' has been considered in the ORA. Indigenous cake and
cake imports has now been split out, represented as ‘sludge storage and movements’ and
‘cake imports' respectively.. Further consideration can be found in Section 4 of the OMP and in
Tables 4.1, 4.4 and 4.6.

'The physical treatment of non-hazardous waste relating to Table C3-1b(ii): Waste accepted at
the head of works import point’ has been considered in the ORA under ‘Cess Reception,
discharge, wash down & drainage’ and ‘Sludge Imports'. Further consideration can be found in
Section 4 of the OMP and in Tables 4.1, 4.4 and 4.6.

17) Odour Risk Assessment

You have identified in section 4.1 an ‘Odour Risk Assessment' as Appendix 1 of your OMP
however this has not been provided.

Provide Appendix 1 ‘Odour Risk Assessment'.

Answer 17

Odour Risk Assessment is provided as an attachment.

18) Inventory of Odorous Material

Under H4 guidance your OMP must include an inventory, with descriptions and quantities, of all
potentially odorous solid, liquid and gaseous materials held on site. On assessment of your OMP
you have provided ‘Table 4.1 Odorous materials for sludge treatment centre permit’ this does
not include the raw materials you have identified as being used as part of your process.

Update and resubmit table 4.1 of your OMP to include raw materials used within the
process and ensure that potential odour from raw materials is addressed within your
OMP.

Answer 18

Please see Table 4.2 Odorous raw materials for sludge treatment centre permit on page 21.
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19) OCU/abatement system effectiveness

Under H4 odour management guidance you need to demonstrate you have assessed your
odorous substances emissions and have procedures in place to manage your control measures
to ensure they are effective. On assessment of your OMP you have not advised any process
parameter monitoring for odour control.

For the OCU identified as emission point A10, update and resubmit your OMP to describe how
you will control the process and maintain process parameters to ensure effectiveness. For each
abatement plant, support your description addressing the following points:

a) Optimum flow rate through the system to allow for effective treatment.

b) Adsorption material type and frequency of / triggers for replacement.

¢) The monitoring techniques of process controls to ensure effective operation.

d) The trigger levels/ranges for action if processes monitoring parameters are
breached/ outside optimal parameters.

e) Odorous components in the gas stream and concentrations of emissions.

f) Physical properties of the air stream at point of control i.e. humidity, optimum
temperature, PH for effective odour control.

g) Based on the above information provided, explain why the abatement system has
sufficient capacity and is appropriately designed to effectively treat the odorous air
stream(s).

Thames Water have reviewed the inclusion of A10 (OCU) in the permit application and have
removed it from the permit application as the purpose of this OCU is to serve the pumping
station at this location which pumps UWWT flow to the Head of works.

Thames Water therefore provides the following answers for information only.

Answer 19a

A ‘Maximum velocity in duct work’; rather than volume; is the key design aspect informing
effective treatment for new/existing OCUs. Not exceeding 10m/second in a piece of ductwork
will avoid noise break out; the industry benchmark for new plant being 8m/second. Given
velocity is directly related to the volume; the specification is +/- 20% to reflect instrumentation
variation; and therefore the OCU is checked to see if they can meet 6m/second with
escalation in monthly contractor inspection reports where this value is not reached. This is a
good indicator of functionality, appropriate sizing, and system health.

Answer 19b

A10 uses LavRok media, a biofilter, >50ppb hydrogen sulphide will be used as a
threshold value for media change out.

Answer 19c
Please see Table 5.1 Performance Monitoring and Maintenance Checks on page 44.
Please also see sections 5.1.2 and 5.1.3.

Answer 19d

All OCUs, irrespective of media type, will stipulate a minimum of 30 seconds retention time,
for a biofilter to achieve a minimum of 95% removal efficiency. Surface area of a Biofilter is
the other part of the specification where the requirement is to achieve a maximum of
300m3/hr/per m? (for design purposes). It is surface area, and the ductwork values identified
within question (i) above, that are the key informants to an evaluation of OCU performance. If
this description of efficiency (across the bed) slips this would be raised for attention in the
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contractor monthly inspection reports. These values are better described as recognised
industry standards rather than trigger points.

H2S readings are reported in the monthly service reports which inform odour equivalents
(OEs). The accepted OEs for H2S at 1 part per million is equivalent to 2,000 odour units. A
“red action” would be raised for any value 1 parts per million on the discharge from a Lava
rock.

Trigger levels are more difficult to identify for other parameters, such as mercaptans and
ammonia since the design assumptions for OCUs are informed by H2S removal. Removal
for these parameters is therefore limited. For Total VOCs, in respect to methane rather than
small chain VOCs, there is no removal.

From a qualitative value, from visual inspections, ‘red flags;” would include if irrigation
pipework to the biofilter is broken (no water entry to media); neither extraction fan running;
broken ductwork leading to the OCU sucking in atmospheric air.

On identification of such red flags, such that the effective function of the OCU is at risk of
being compromised, the following actions would be taken:
® For significant issues relating to any aspect of ‘condition monitoring’ - including
effective function of the biofilters - impacting upon parameter reductions at the
inlet/out; differential pressures or irrigation volumes — the Performance Manager
would urgently contact Head of Maintenance at ERG to book in reactive
maintenance attention. Timescales would be of highest priority but response
times/duration dependent on the issue identified
(i) For issues relating to housekeeping (leaks) or issues relating to OCU power
supply (electrics) — for example, impacting either fan operation - these would be
referred to a TWUL Electrician for assessment and either rectified by the area
operational team or escalated to an external contractor where repairs are more
complex. Timescale for expectation of resolution would typically be within 24
hours.
For either (i) and (ii) if any significant pollution risk (odour) was identified the Performance
Manager would contact TWUL's incident help desk. A supporting risk would be recorded
in APS (risk assessment software) to support funding where a need for remedial works
was identified.

Answer 19e

The monthly contractor inspections of each OCU provide data for H2S; VOC; Mercaptans
(RsH). The sampling methodology being Drager (gas analysis) tube for c. 30 seconds to 2
minutes duration.

To achieve an appropriate level of surveillance on OCU performance, outside of the contractor

monthly inspections, there is additional oversight from the Operations Management Team

through
o Daily site rounds by TWUL technicians according to the scope of ‘9. Odour
Control’ within ‘Appendix 5 — Site Rounds'. These are Psion based checks using
SAP Plus for escalations for example, internal MANDAT tickets or identifying a
need for contractor support. There is connectivity in the scope of the daily site
rounds and monthly contractor inspections reports illustrated by the ‘Tasks for all
odour units — a:d’ (and for a sub-set of the filter entries by type) in the daily
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checks mirroring the numbered tasks in the contractor ‘Monthly Health Checks'
given in Figure 5.1.

Answer 19f

. For humidity, the gas is humidified before being received by a CIF or biofilter, so this
parameter has less relevance. Biofilters post humidification standard being > 90%

. For temperature, this is fairly constant throughout the year as this is informed by the
need to achieve fairly constant temperatures in the digestion process. A range of 20 to 40°C
being standard.

. pH will be slightly variable depending on the H2S that is there from the condensing
air stream contributing to SO2 formation. This tends not to be an issue at the biofilter itself
since the active component of the biofilter will in itself produce SO2 as a waste product from
converting the H2S.

. pH off a bio-scrubber is checked on the quarterly inspections since it might suggest
an issue with the active component of the biofilter being impacted by the accumulation of its
waste product thereby making the lower part of the bed inactive. A pH of 2 to 3 would be
expected as a theoretical upper limit to liquor discharged from the biofilter but recorded
values are significantly less; pH 4 to 5 being typical (reflecting the logarithmic scale). Note if
efficiency of the process is being impacted; pH would also be part of the investigative checks
(i.e., more than quarterly).

Answer 19g
An additional section 5.1.2 OCU selection and performance validation has been added to the
OMP and repeated below:

UWWTD:

OCU 1 serves the pumping station.

Odorous air is extracted from the pump station and fed via ductwork to the bio-trickling filter.
The biotrickling filter pumice stone media is irrigated with water or FFE at the top of the
biofilter via 4 spray nozzles, and the flowrate is controlled by timed irrigation of an actuated
valve. The motive force for the air is a duty fan located after the biofilter which discharges the
treated air to atmosphere via a stack. The media volume has been estimated from site
measurements and the media wetting liquor rate has been calculated following the site visit.

Original Manufacturer Hibernia ETH Ltd
Height x Width x Length 1,200 mm x 2,400 mm x 2,400 mm
Materials of Construction HDPE
Construction Type Rectangular
Media Type Pumice
Design Airflow Rate 283 m3/hr
Design H2S inlet Load 50 ppm (max) 5 ppm (average)
Design inlet temperature 20C
Design removal efficiency 98%
Duty/Standby Fan 1x Duty
Fan materials PVC
Stack Dimensions @100 x 2,000 mmH
Stack materials PVC
Jacobs UK Ltd 16
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| Stack discharge velocity | 9.5m/s
Design basis back calculated by ERG

For periodic operational monitoring:

e Inlet and outlet Hydrogen Sulphide concentrations recorded and assessed for
removal efficiency and below maximum designed inlet loading during monthly
inspections. Following the monthly inspections, hydrogen sulphide concentrations are
trended by ERG which would enable identification of a decrease in H,S removal.
Should this occur, ERG would include this in the recommendation section of their
inspection report, for example media replacement.

e System integrity checked during daily site rounds and monthly inspections to confirm
extraction points and routes undamaged.

The equipment and loadings of OCU1 continue to meet the original design specification with
additional headroom for future additional processes, where identified. Unscheduled additions
are avoided as these require a process re-evaluation to consider the impact on the OCU. No
such changes since the original installs have been undertaken. Evidence of the systems
continuing ability to treat the input flow are confirmed by monthly inlet and outlet odorous
gas (hydrogen sulphide) concentrations. Examples of such reductions are given in 5.1.3 iii) of
the OMP

20) Monitoring

H4 guidance states that appropriate monitoring must be undertaken for every stage of process
control (i.e., emissions, dispersion and impacts). The interpretation of monitoring results should
be considered in advance and, where appropriate, monitoring trigger values should be specified
for the implementation of contingency measures. You have provided Table 4.3 and 4.5 in your
OMP which describes specific odour management tasks, but does not include trigger for action,
or timescales for remediation. Section 4.4 ‘routine monitoring also provides monitoring but no
trigger levels for action, or the action to be carried out if trigger levels are reached. You have also
stated that “Odour monitoring is carried out following receipt of an odour complaint. See section
6.3 Investigation a complaint for full details. Should an influx of odour complaints be received,
the need for proactive monitoring will be assessed.” BAT conclusion 12 requires that you have in
place a protocol for conducting monitoring. Monitoring only in the event of an odour complaint
would not meet BAT.

Submit a revised OMP which updates table 4.3 and 4.6 of your OMP to:

a) Explain for each odorous activity identified in the OMP what process parameters
(e.g. temperature, flow concentrations, storage durations and amounts) will be
monitored and what triggers (e.g. max threshold above which odour will be an issue)
are used to ensure odour on site is minimised.

b) Outline the actions to be taken if the processes identified in the OMP are outside
their optimum process parameters, or trigger levels are not met.

¢) Include time scales for rectification of trigger actions identified, and responsibilities
for who will carry out the actions identified.

Answer 20a, b and c:
Within the OMP we have updated Tables 4.3-4.6,, Section 4.6 and Table 5.1. Performance
Monitoring and Maintenance Checks on page 44.

Jacobs UK Ltd 17
C230606-2



Memorandum

The tables referred to above respond to the identification of relevant triggers and actions to
minimize odour. OCU monitoring is also included. Monitoring of odour release to atmosphere
for wider sludge treatment assets is constrained by sludge containment, the lack of a confined
emission point and the episodic nature of odour release and exposure. Irrespective of the
above, contacts with our Operations Team and our odour contractor have recommended the
consideration of the following techniques either proactively (so accompanying planned or
reactive works with known odour risk) and in an investigative capacity attached to an incident:

(a)Targeted use of ‘Jerome’ hydrogen sulphide analysers (already present in Section 6.2 of
OMP to investigate customer complaints).

(b)Targeted use of sniff tests (‘calibrated nose")

(c)H2S measurements of stored materials where septicity is either present, or the material is
at risk of septicity from continued storage especially in the open air, for example, prior to
dewatering where measurements of sulphide & dissolved 02 would inform a condition
assessment. Quantities and storage times precipitating a need for such assessments. This
recommendation is being raised with the Area Process Scientist.

(d)Inclusion of temporary odour suppressants/misting agents (for example, where use is
recommended in Table 4.6) and continued access to process critical spares (odour
minimisation by early intervention).

(e)Further expansion of odour risk within site incident planning (this is already referenced in
Tables 4.5, 4.6 & 4.7 under relevant Intermittent; Abnormal Operation & Emergency
scenarios)

(f)Temperature assessment in sequential primary digestion tanks on the basis that increased
temperatures give greater potential for volatilisation of odours (This connects to the
‘Secondary Digester’ entry in Table 4.6 but in the context that raw sludges have greater odour
potential)

(g)For PSTs, asset condition (wear/damage) would consider odour risks where assets are
taken offline (see entry ‘Primary Settlement' in Table 4.5)

(h)Telemetry/alarming of whessoe valve releases — there is an existing phased project within
TWUL to enhance this at our sludge locations

‘Table 4.4: Summary of routine odour mitigation tasks for assets under Sludge Treatment
Centre Permit' has been significantly expanded to include specific details for each listed
‘odour source’.

A dedicated column ‘Triggers for action” includes individual triggers for each listed odour
source. These are also linked back to sections of existing operational 'Sludge rounds’ in
Appendix 6 to ensure connectivity to the wider OMP and existing Maple Lodge STW
operational procedures.

The same approach has been adopted for ‘Table 4.3: Summary of routine odour mitigation
tasks for assets under UWWTD' with similar linkages to Appendix 5 ‘Site rounds'. A new
column ‘Remedial action and timescales’ then links the ‘triggers for action’ to the corrective
action; an action holder (specified role and/or team; noting contractor support) and the
expected timescales accompanying rectification.

The same approach has been adopted in ‘Table 5.1. Performance Monitoring and
Maintenance Checks to achieve consistency across the OMP.

Jacobs UK Ltd 18
C230606-2



Memorandum

‘Table 4.6: Intermittent (Int), abnormal (Ab), and emergency (E) events for assets under
Sludge Treatment Centre Permit’ and ‘Table 4.5: Intermittent (Int), abnormal (Ab), and
emergency (E) events for assets under UNWTD' have also been updated to include specific
measures that would be taken.

21) Sniff Testing

Section 4.4 of your OMP provides your monitoring process. We cannot locate a sniff test
procedure in line with H4 requirements, you have not provided your odour complaint form to
record sniff testing results, you have not provided a frequency of sniff testing or how the sniff
testing will be carried out using what method, or by who. No mention of how you have taken into
account the effectiveness of sniff testing has been provided. As such you have not met BAT 12
requirements.

Submit a revised Odour Management Plan which:

a) Includes how you will carry out sniff testing as a monitoring method, demonstrating
that your methodology is complaint with H4 odour management guidance.

b) Provides a written explanation of how you have considered the effectiveness of sniff
testing in line with H4 guidance i.e., preventing adaptation/desensitisation to odour.

Answer 21a and 21b:

We understand that frontline Operational staff on-site are also not deemed to be the most
appropriate individuals to undertake sniff testing as they are more likely to be accustomed to
odours. As a result, regular off-site sniff testing will be a challenge to resource and complete
as part of day-to-day site management.

We aim to ensure a robust process is in place for investigation of complaints involving non-
site based staff (see Section 6 of the OMP). We also ensure regular routine maintenance is
undertaken involving site walks to ensure more odorous activity is identified, captured,
resolved and logged in the site log book.

With the above in mind, Thames Water propose to develop a sniff testing procedure that we
will include in more detail in our OMP once it has been fully developed. This will allow time to
carry out staff training and ensure that our systems are updated to include the monitoring
requirement within site tasks and an ability to record the information obtained. An outline of
the proposed procedure is below, and included within our OMP on page 39.

o Undertake a regular monthly sniff test off-site at locations both upwind and
downwind of the site (locations would be subject to further assessment including
location of receptors, patterns of complaints and weather conditions/wind direction).
This will ideally be carried out by a member of staff who is not routinely based on site.

e Investigate whether it is possible to include sniff testing as part of our monthly OCU
contractor visits if required.

e The content of the EA Odour Monitoring Form within the H4 guidance and the H4
methodology will be used to inform the procedure and the information shown in the
form gathered as part of each monitoring round.
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e Carry out additional sniff testing in between monthly checks, following the same
methodology, if complaints are received or if there are events on site which mean
there may be an increased odour risk off-site. This would again be carried out by a
member of staff who is not routinely based on site. «

¢ Information will be recorded via our electronic systems.

e Any off-site odour suspected to be from our site will be investigated and actioned
accordingly.

Section 4 — Head of works
22) Waste activity for the head of works

Under guidance https://www.gov.uk/guidance/non-hazardous-and-inert-waste-appropriate-
measures-for-permitted-facilities/6-emissions-control you must assess the fate and impact of
the substances emitted to water and sewer following the Environment Agency's risk assessment
guidance. On review of your proposal for acceptance of waste to the head of works you have not
included an emission point for the discharge to the head of the works, or assessed the fate and
impact of substances discharged to the head of the works.

It is unclear within your application which waste codes you are currently accepting, and which
codes will be accepted in the future for the head of works activity. (Note: EWC codes that are
currently being imported to Thames Water's head of works we will consider as existing
operations and would look to implement an improvement condition (IC) to assess the fate of
impact of the substances emitted to water in line with the improvement condition provided
previously. The IC would also be in line with the requirements of ‘Non-hazardous and inert waste:
appropriate measures for permitted facilities' section 6.4 https://www.gov.uk/guidance/non-
hazardous-and-inert-waste-appropriate-measures-for-permitted-facilities/6-emissions-control.
For waste not currently imported to Thames Water's head of works where you have not assessed
the fate and impact of the substances emitted to water and sewer following the Environment
Agency's risk assessment guidance, and this would not be able to be captured in any
improvement condition implemented we will be unable to permit these EWC codes unless you
provide an assessment of the fate and impact of the substances emitted to water and sewer
following the Environment Agency's risk assessment guidance.

a) Submit an updated ‘Figure 2 Installation Boundary and Air Emission Points' to
include an emission and sampling point for emissions returned to the head of the
works as a result of the acceptance of waste to the head of works (Table C3-1b(ii):
waste accepted at the head of the works import point).

b) Provide a written statement with a commitment to undertake the sampling and
analysis in line with Environment Agencies Risk assessment guidance for the
wastewaters discharged to the head of works emission point.

¢) Provide a written statement with a commitment that those undertaking the
sampling and analysis will be by accredited to MCERTSs or provide evidence of
equivalent standards.

d) Provide a summary of the sampling and analysis methodology of the effluent
discharged and specify the likely pollutants in the effluent (guidance here Monitoring
discharges to water: guidance on selecting a monitoring approach - GOV.UK
(www.gov.uk) and Surface water pollution risk assessment for your environmental
permit - GOV.UK (www.gov.uk)) or alternatively confirm your acceptance of the
attached draft improvement condition
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e) For all waste codes requested for acceptance at the head of works, confirm for each
code if they are currently being accepted.

f) For codes not currently accepted to the HoW provide an assessment of the fate and
impact of the substances emitted to water and sewer following the Environment
Agency's risk assessment guidance, or confirm that these codes are removed from
your application.

Answer 22a
Please see the updated site plan ‘B22849AM-JAC-MPL-DR-0002’ . Point T4 is the location of
the head of works offloading Transfer point

Answer 22b

Thames Water commits to undertake the sampling and analysis on permitted waste imports
to the head of the works at Maple Lodge STW. The sampling and analysis will be carried out in
line with the EA risk assessment guidance.

Answer 22c
The sampling and analysis will be accredited to MCERT standards or equivalent standard
where available.

Answer 22d

Thames Water accepts the Environment Agency draft improvement condition. ‘lmprovement
condition for establishing an inventory of liquid waste water streams activity' (attached — copy
previously provided by Environment Agency )

Answer 22e
For ease we have added comment to the following copy of Table C3-1b(ii) [which should be
read in conjunction with the answers to questions 23 and 24 below]

Table C3-1b(ii) Waste Accepted at the Head of Works Import Point

Waste Description of Waste Code / Description currently
Code Accepted

16 10 02 | aqueous liquid wastes other than Yes — portable toilet waste

those mentioned in 16 10 01 .
Yes — Liquors from TWUL STC's

19 09 02 | sludges from water clarification No

19 13 08 | aqueous liquid wastes and aqueous | No
concentrates from groundwater
remediation

Answer 22f
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Thames Water Notes the Environment Agency's feedback and request that all codes are
retained within this application in light of the other commitments made in our response to
question 22 and question 24 below.

Please see Table C3-1b(ii) below.

23) Controlled Waste Regulation EWC codes

You have identified EWC codes 19 02 06, 19 06 06, 19 08 05, 19 12 12, 20 03 04 and 20 03 06
as required to be accepted to the head of works which can be accepted without a permit under
the controlled waste regulations.

+  Codes 1902 06,1906 06, 19 12 12 can be accepted at the head of works without a
permit as long as it is sewage sludge only.

+  Code 19 08 05 can be accepted at the head of work without a permit as this is raw
untreated sludge.

+  Code 20 03 04 can be accepted to the head of the works without a permit as this is
septic tanks sludge.

+  Code 20 03 06 04 can be accepted to the head of the works without a permit providing
it is simply sewage to enable cleaning/repair. Not suitable is fatberg material.

As such we would not permit these waste types as they can be accepted without a permit.

a) Confirm the removal of codes 19 02 06, 19 06 06, 19 08 05, 19 12 12, 20 03 04
and 20 03 06, or

b) Provide a clear explanation of the source, and why they do not fall under the
controlled waste regulations.

Answer 23:

Thames Water notes your feedback that 19 02 06, 19 06 06, 19 08 05, 19 12 12, 20 03 04
and 20 03 06 can be accepted to the head of works without a permit and therefore that these
codes can be removed from the head of works table in this application — please see updated
Table C3-1b(ii) in question 24 (below).

Answer 23b: Not Applicable

24) Waste Accepted at the Head if works

You have identified EWC codes 19 06 99, 19 09 02, 19 09 03, 19 09 06 and 19 12 08 for
acceptance at the head of works. These wastes could be high in suspended solids, and/or not
suitable for biological treatment at the downstream WwTW. We require more information
detailing what you expect these wastes to consist of, both in terms of primary characterisation
(sludge only, liquid etc.), potential contaminants (plastics, metals, etc.) and how these waste
types are likely to have been generated at source. You will need to consider if they have the
potential to contain components that have an inhibitory effect on the biological process.
Justification for their inclusion as an imported waste into the head of the works should be
provided with consideration taken to their inclusion as a re-characterised waste for the Sludge
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AD activity following treatment in the WwTW. Please note we will not include wastes that cannot

be demonstrated as suitable.

For EWC codes identified as 19 06 99, 19 09 02, 19 09 03, 19 09 06 and 19 12 08:
a) Provide an explanation of the how they will be generated at source.
b) Confirm if the waste is a solid or liquid.
¢) Using the Framework for Assessing Suitability of Wastes Going to Anaerobic
Digestion, Composting and Biological Treatment — Framework Guidance note, July
2013, demonstrate that the waste identified is suitable for biological treatment. You

will need to do this assessment for each waste code.

d) Confirm that you will remove the relevant EWC code following the above
assessment should it be unsuitable for biological treatment.

Thames Water withdraws EWC Codes 19 06 99, 19 09 03, 19 09 06 from this application and
Table C3-1b(ii). A new version of Table C3-1b(ii) is provided below.

Answer 24a and 24b:
Thickening and dewatering liquors, centrate and filtrate liquors are liquid waste derived from
Thames Water sludge treatment processes.

Sludges from water clarification are liquid waste derived from Thames Water, water treatment
processes.

Agqueous liquid wastes and aqueous concentrates from groundwater remediation are liquid
waste produced by Thames Water customers.

Answer 24c and 24c
Thames Water will review the Framework for Assessing Suitability of Wastes going to
Anaerobic Digestion, Composting and Biological Treatment — Framework Guidance note, July

2013 and relevant EWC codes 19 09 02 and 19 13 08 as part of our ongoing review of Waste
Acceptance.

Table C3-1b(ii): Waste Accepted at the Head of Works Import Point

Waste Code Description of Waste

16 10 02 ;a]queous liquid wastes other than those mentioned in 16 10 01 [note 11 [note

19 09 02 sludges from water clarification

19 1308 aqueous liquid wastes and aqueous concentrates from groundwater
remediation

Note 1 — comprising but not limited to:
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e thickening and dewatering liquors, centrate, filtrate liquors derived from TWUL
processes [Note 2];
o Waste from a portable toilet waste

Note 2 — waste stream included for reference only and to confirm that an import of said
waste is excluded from requirements of the permit by way of the waste being exempt
under Controlled Waste (England and Wales) Regulations 2012, Reg 3(2)(a).

25) HoW Annex | (D codes) and Annex Il (R codes) and descriptions

You have identified in your revised table C3-1a that you are requesting annex | (D codes) and
descriptions including:

+  D9: Physico-chemical treatment of waste not specified elsewhere in Annex IIA which
results in final compounds or mixtures which are discarded by means of any of the
operations numbered D1 to D8 and D10 to D12

+ D15: Storage pending any of the operations numbered D 1 to D 14 (excluding
temporary storage, pending collection, on the site where the waste is produced)

On review of your application we can see no information explaining the physico-chemical
treatment that will take place for waste accepted to the head of works, and as such would require
further justification to include this code. We would also request the consideration of code D13
Blending or mixing prior to submission to any of the operations numbered D 1 to D 12 with
evidence to demonstrate why this would or would not be applicable

Confirm the Annex | (D codes) and descriptions to be used for waste accepted at the
head of works, and include an explanation for each D code on how it is applicable.

Answer 25
Thames Water confirms the correct annex | code for waste accepted at the head of the works
is:

D13 - Blending or mixing prior to submission to any of the operations numbered D1 to D12.

This is applicable at Maple Lodge STC because there is no holding tank for imported wastes.
Imported waste joins the incoming UWWTD flow to the head of the sewage treatment works
prior to their treatment within the UWWTD area of the site. The UWWTD treatment process is a
disposal operation and therefore ‘D' codes are appropriate for this activity.

Section 5 - Temporary Storage of Waste

Guidance Biological Waste Treatment: Appropriate measures for permitted facilities standards to
which facilities should comply with. In line with this guidance, we require responses to the
following questions:

26) Storage of Cake Prior to Transfer off Site.
Section 4.3 of guidance https://www.gov.uk/guidance/biological-waste-treatment-appropriate-

measures-for-permitted-facilities/ 1-when-appropriate-measures-apply requires that you must
determine the actual physical capacity needed to manage, treat and store waste on your site
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without causing pollution. You application has requested to accept at the site, up to 10,000(t)pa
for the temporary storage of EWC code 19 02 06 (sludges from physico/chemical treatment
other than those mentioned in 19 02 05 (sewage sludge only)). You have stated that cake (19
02 06) will be imported to site for the ‘shortest time practical’ and checks will be undertaken to
confirm if material complies with the requirements of SUiAR and BAS providing limited
information on how your will manage this activity. We therefore require the following
information in line with the above guidance. This is a bespoke waste operation and must be
supported with a demonstration that all relevant appropriate measures will be implemented.

a) Provide an assessment of this proposed bespoke waste operation in line with
guidance Non-hazardous and inert waste: appropriate measures for permitted
facilities - Guidance - GOV.UK (www.gov.uk).

b) Confirm how you will keep any cake received for temporary storage separate from
cake produced as part of activity S5.4 A(1)(b)(i) for the recovery or a mix of recovery
and disposal of non-hazardous waste with a capacity exceeding 100 tonnes per day.

c) Confirm the site location for cake received for temporary storage.
d) Specify the maximum volume to be held on site at any one time.
e) Specify the maximum storage duration of cake received for temporary storage.

f) Explain your rejection procedures for cake received at site that does not meet SUIAR
or BAS.

g) Provide the location of the quarantine bay and explain how quarantine material will
be kept separate from material produced as part of activity S5.4 A(1)(b)(i) for the
recovery or a mix of recovery and disposal of non-hazardous waste with a capacity
exceeding 100 tonnes per day.

h) Explain how you will manage diffuse emissions to air from the handling of cake in
line with section 11.8 of guidance https://www.gov.uk/guidance/biological-waste-
treatment-appropriate-measures-for-permitted-facilities/11-emissions-control

Answer 26a and 26b:
Please see our document ‘Acceptance of TWUL Inter-Site Sludge, Cake and Sludge Liquors
EMS-DOC.071 version 2.

Section 5 of the above document confirms that ‘cake imported to site must be stored
separately from indigenous sludge cake' in 'clearly marked bays' i.e. use of signage which
denotes the contents of a bay.

Thames Water confirms that treated cake imported from other Thames Water treatment
centres will not be imported for the purpose of mixing, treatment or blending with the outputs
from the indigenous anaerobic digestion process.

Answer 26c:
Imported cake will be delivered to a bay on the site cake pad shown on the site plan,
B22849AM-JAC-MPL-DR-0002.pdf and location of imported cake will be recorded.

Answer 26d:
The maximum volume of cake to be held on site will be 2,500 wet tonnes inclusive of
imported cake.
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Answer 26e:
The maximum storage duration for cake stored on site will be dependent upon prevailing
weather conditions and will vary seasonally typically between 2 weeks and up to 3 months.

Answer 26f and 26g:

Imports of cake received at the site will be from other Thames Water sites and in accordance
with the Thames Water management system document ‘Acceptance of TWUL Inter-Site
Sludge, Cake and Sludge Liquors', in particular Sections 6, 7 and 8.

As described above following waste pre-acceptance checks only BAS compliant digested
sludge cake EWC 19 06 06 (see 'Correction’ footnote) will be imported to site and therefore
low likelihood of imported cake needing to be rejected or quarantined as imported cake will
have been checked in advance of delivery.

In the unlikely event of needing to isolate imported cake the cake pad will be demarcated
such that compliant or non-compliant would be kept separate.

Like indigenous cake any imported cake that fails compliance checks and needs to be
quarantined would be placed into an area bay that is marked with a red 'NC' sign to indicate it
is non-compliant.

‘Correction’: Please note where previous communications for this application referred to
import for temporary storage of EWC code 19 02 06 (sludges from physico/chemical
treatment other than those mentioned in 19 02 05 (sewage sludge only) this should have
read 'EWC 19 06 06: digestate from anaerobic treatment of animal and vegetable waste
(sewage sludge only)

Answer 26h:
There are minimal diffuse emissions to air from the handling of cake and waste is handled in
accordance with appropriate measures.

Handling of cake does not give rise to emissions of odour, ammonia, dust or litter as the
material is naturally damp so not prone to generating dust and free-from odour that could
impact off-site receptors. Litter is removed by the processes generating the sludge cake. Cake
in storage forms a crust in storage after a day or two, which reduces the risk of any releases
from the bulk.

Emissions of bioaerosol and particulates are covered by the Bioaerosol Risk Assessment and
drivers are responsible for checking and cleaning vehicle tyres prior to leaving the site in order
to prevent mud issues.

Emissions during handling are prevented by use limited drop heights using tipper trucks which
deposit sludge onto the cake pad from a height of less than 2 metres and using gravity. At
Maple Lodge STC, the location of the cake pad is afforded protection by vegetation, which
forms a wind barrier and is located away from sensitive off-site receptors. Cake in storage is
not subject to additional handling or turning in storage.

Waste pre-acceptance checks are carried out on the incoming digested cake with site
operatives responsible for completing site inspections on a regular basis.
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During periods of inclement weather, unloading of waste from vehicles may be prohibited or
acceptance of waste stopped temporarily to prevent and minimise fugitive emissions.

In the unlikely event of long term storage of cake being needed, or verified offsite impacts

being identified, consideration would be given to covering the cake using temporary covers
such as plastic sheeting.

END OF NOTICE
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